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SUMMARY

One-hundred and forty-six of a total of 152 Hiroshima
and 61 of 62 Nagasaki dental hospitals and clinics
allegedly responsible for the dental roentgenography
of reporting Adult Health Study subjects were
surveyed to confirm the dental X-ray exposures
earlier reported by subjects, and to learn the
technical factors used. The factors included
exposure time, cone tip to skin distance, and tube
angle. These varied widely by hospital and clinic.
The information obtained in this survey is important
data for subsequent dose estimates using phantom

dosimetry.

BACKGROUND

This part of a series of investigations helped to
determine the degree to which dental exposure of
ABCC-JNIH Adult Health Study (AHS) subjects may
be acting as a contaminant in follow-upinvestigations
for late effects of exposure to the ionizing radiation
of the Hiroshima and Nagasaki atomic bombs. These
studies of dental X-ray exposure were prompted by a
reported excess of thyroid carcinoma among A-bomb
survivors! and earlier reports of relatively high
doses from dental roentgenography. ?

This particular investigation was a follow-up survey
of Hiroshima and Nagasaki hospitals and clinies to
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confirm exposures and learn conditions thereof
during dental roentgenography previously reported by
AHS subjects.3 Radiation quality and outpur of
the X-ray apparatus in the responsible dental clinics
were assessed to correlate technical factors of the
field apparatus with those of an experimental unit
for subsequent dosimetry. Results of the latter part
The data
obtained in the present study will be used in
subsequent phantom dosimetry to estimate dose .per

of the study were reported separately.4

subject.

METHOD

The Hiroshima and Nagasaki hospitals and dental
clinics at which subjects previously surveyed?3
reported receiving dental roentgenography were
surveyed. During the previous survey,3 subjects
were asked to recall exposures within 3, and from 4
Of the 2060 Hiroshima
subjects interviewed,. 126 reported having received
roentgenography within 3 months of interview, and

119 of these were located within the city. Two

to 12 months of interview.

hundred and thirty-nine subjects within Hiroghima
City reportedly received roentgenographic exposures
within 4 to 12 months of interview. Of 908 Nagasaki
subjects interviewed, 46 reported roentgenography
within 3 months of interview, and 41 of these were
within the city; 58 reported roentgenography within
4 to 12 months all within the city. The reported
exposures within 3 months and from 4 to 12 months
of interview in both cities were the basis for the
present study.

All reportedly responsible institutions within each
city and one large hospital just beyond the city
limits of Hiroshima were surveyed. Twelve located
outside the cities were excluded. The hospitals and
clinics involved are shown by city in Table 1.
Dental or oral surgery departments in hospitals
numbered 8 in Hiroshima and 2 in Nagasaki; dental
clinics totaled 144 and 60, respectively.

Prior to the survey, letters requesting cooperation
and endorsed by the president of the dental associa-
tion in each city, were sent to the hospitals and
clinics to be surveyed (Appendix 1).
accompanied by lists of the subjects who reported
receiving roentgenography at each of them. After
an advance telephone appointment, each clinic was

These were

surveyed by one of our teams, consisting of a
radiologic technician and clerk.

Verification of the subject’s response, including
exposure site, was established by interview of the
dentist or other appropriate personnel, and by

information from charts made available to us.
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Exposure factors including type of X-ray film and
the manufacturer and model of the X-ray apparatus
used for roentgenography, were ascertained. The
survey form used is shown in Appendix 2.

Focal spot to skin distance (FSD) could not be
accurately measured for each examination because,
although the focal spot to cone tip distance was
constant for a given unit, the cone tip to skin
distance varied in practice. Each roentgenographer
was therefore asked the usual distance used between
the focusing cone and the skin of the patient.

On completion of the survey, letters of appreciation
were sent to the cooperating clinics and hospitals.

RESULTS
The numbers of clinics, hospitals, and subjects

involved, and the confirmed responses by city are
shown in Table 1.
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TABLE 1 DENTAL CLINICS AND HOSPITALS SURVEYED, BY CITY
# 1 MELAHEEEER: # i

It_er_n Hiroshima Nagasaki
HH r =] o]
Hospitals and clinics for survey
e R e o N 152 62
Hospitals and clinics surveyed
B By R R 146 61
Hospitals and clinics not surveyed
e il e O e B R e e R e s 6 1
Refusal & ... 3 1
No clinic S#E4ER T L ... 3 0
Patients reporling roentgenography
XMEBELETTLESELEE v 335 94
Roentgenographic examinations investigated
Fa L XEE R e 326 91
Refusal, #EH v tiiimaabingms 6 1
Not identified # a2 3 2

A total of 146 Hiroshima and 61 Nagasaki hospitals
and clinics confirmed dental roentgenography
previously reported by subjects. Of the institutions
reportedly responsible, six in Hiroshima and one in
Nagasaki were not surveyed; three of the six in
Hiroshima  proved non-existent; the remainder
refused.

Table 2 shows that, of the 119 Hiroshima and 41
Nagasaki subjects who reported roentgenography
within 3 months of interview, 77 (65 %) and 29 (71 %)
respectively were confirmed as having received it.
Of the unconfirmed responses, 13 (11 %) in Hiroshima

R TIE 146 OEER, R TR610WER T, HHH
HHohLOBELTVIXHEBEEC > VTHAL 2.
HEsh~2HERO 36, AELE»2-L0XFEET
1261, RIETIZ1 f"I'—A‘u S, IERO GO b 3M41E
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TABLE 2 CONFIRMATION OF ROENTGENOGRAPHIC EXAMINATIONS

#2 X BMHRTTOMER
Beportei - Recorded  #35 [% B Al &%
3 i <~ 3 months 4-12 months Naone
EE R ROk 3 AW 4—12xH L
HIROSHIMA [hE
<3 months 3IHHNN 119 77 (64.7%) 13 (10.9%) 29 (24.4%)
4-12 months 4 —124H 239 5(2.1) 139 (58.1) 95 (40.0)
NAGASAKI £
<3 months 3 & HLIA 41 29 (70.7) 5 (12.2) 7 (17.1)
412 months 4 —124 H 58 0 (0.0} 40 (69.0) 18 (31.0)
and 5 (12 %) in Nagasaki occurred beyond the 3 month ZonTid, 3HHA2B: AMECREATFELPATY
recall period. The others could not be accounted for. 4
o, WOBIZOWTERWETE L,

Of the 239 Hiroshima and 58 Nagasaki subjects who
reported roentgenography within 4 to 12 months of
139 (58%) and 40 (69%), respectively,

were confirmed.

interview,

Twenty-three - Hiroshima and 5 Nagasaki subjects
reported receiving roentgenography during both of
these periods. B

Tables 3A, 3B, and 3 C show confirmed examinations
age,
with

by sex, T 65 dose group, recall period, and

city, corresponding  confirmation  rates.
“*Confirmation rate’’ refers to the ratio of roentgeno-
graphic this to
those reported by the subjects previously surveyed.3
There was no difference rate by

A-bomb dose, city, or recall period, but a markedly

examinations confirmed in study

in confirmation

higher confirmation rate was noted for females for
the 4 to 12 months recall period in Nagasaki. For
other periods of recall there was no significant trend
by sex or age.

recall
Roentgenography was more

Figure 1 shows examination rate by tooth,
period, and by city.
frequent for the maxillary anteriors, particularly for

the 4 to 12 months recall period.

g4 — 124 HIZX &S 2Lt RE L LILR
WEE 3 L BEHOGRESBEN I b, LETIE 139 ?.

(58%), EIETI1240% (69% ) A el & 7-
LEOMEENRE L EHOMREFES B ZomMELCE
WTXHBELEZT A LT L.
£3A, £3AB, F3CIZ, Axh-XHEELEZOD
WEZEZR A PERI, EREBI, TESHLLH, ool L B,
B SIZR L . EFAICEITA [HEEE] L, HERAE
AR LML XTSI s R s LA RE
i:mrtzf. ThAH. FEEmELE, #hrhm, B L R
IHEMG, MEE D EERI L LN, RO R
Tl A—12HOMEBIZoWT I8 T
W ohs, FohoMECow T, ERNZE FEN
ChAESMEMITLE >
016k, WTEA deo SEarnl, b UJHIEE 5 & OV
diflicam LA, a4 2 x i, 14 —12»

Aol L2 ffabhTwi.

TABLE 3A ROENTGENOGRAPHY CONFIRMATION RATE BY SEX, CITY, & RECALL PERIOD

F3IA XA OMEE: % - & - ML
Fio e peiad Siah Hiroshima L5 Nagasaki &
. Bl Male Female  Total Male Female Total
5 1 EREIR 3
151 f il 3214 1 o 4 2t 5w e o
<3 months Confirmed #:% & 24 51 T 10 19 29
34 HUW Unconfirmed  # fE:2 1 14 28 42 5 7 12
Rate fit it 5 (%) 65.0 64.6 64.7 66.7 73.1 70.7
4-12 months Confirmed ## i £ 45 94 139 10 30 40
4—12#H Unconfirmed 4 i 35 65 100 13 5 18
Rate fEZ¥# (%) 52.3 59.1 58.2 43.5 85.7 69.0




TABLE 3B ROENTGENOGRAPHY CONFIRMATION RATE BY AGE, CITY AND RECALL PERIOD
#3B XBMAOMEIE: £8 - W - MR

Reeall period Status Age B Total
et B AL I 20-29 30-39 40-49 50-59 60-69 70-79 it

HIROSHIMA L&

<3 months Confirmed #0 # 6 15 23 14 11 8 77
3 HEH Unconfirmed 538 8 3 3 13 18 4 1 42
Rate  Biias # (%) 67 83 64 44 73 89 65
4-12 months Confirmed fli32 4 18 55 36 21 5 139
A=124H Unconfirmed  SHE 32 8 3 20 30 24 18 5 100
Rate HEE= (%) 57 50 65 60 54 50 58
NAGASAKI e B
<3 months Confirmed FEI 0 8 15 4 2 0 29
3AHEA Unconfirmed s i 2% 1 6 4 0 0 0 12
Rate 7N B (%) 50 54 79 100 67 71
4-12 months Confirmed i £ 8 5 11 21 3 0 0 40
4 —124 H Unconfirmed A2 & 0 3 i 6 2 0 18
Rate Wit (%) 100 79 75 33 0 69

TABLE 3C ROENTGENOGRAPHY CONFIRMATION RATE BY T65 DOSE, CITY, & RECALL PERIOD
£3C XHWBEOWDE: TOOME - Ml - WA

T P
Recall Period Status NGt Soliones IR (rsl) Total
v 7 UNK
1 kol L 0-9 10- L il
s R 2015 1 i 0-99 100 a6 a

HIROSHIMA 58

<3 months Confirmed i £ £ 15 32 19 8 3 77
32HLA Unconfirmed 4 5 ¥ & 9 14 9 7 3 42
Rate W25 (%) 63 70 68 53 50 65
4.12 months Confirmed  HE2 28 49 35 18 9 139
4-124H Unconfirmed 7 £ 8 26 36 18 15 5 100
Rate FEE (%) 52 58 66 55 64 58
NAGASAKI 5
<3 months Confirmed  #E & £ 4 5 4 14 2 29
IAALA Unconfirmed 5 it & # 5 5 1 0 1 12
Rate Fit38s (%) 44 50 80 100 67 71
4-12 months Confirmed BEi% $1 8 13 4 13 2 40
4—1eaH Unconfirmed s 32 # 6 6 2 3 1 18
Rate ®EZZZE (%) 57 63 67 81 67 69
tNot in city at time of A-bomb FEHEEEETI A (2 2 o S
There was only one case of bite-wing roentgeno- IRETIE, MEERZEIEALLE , ek s &
graphy, in Hiroshima. There were no occlusal OF, BEMERN 7 4 L A kB EEBEII wTIE, &L
film, nor fullmouth X-ray examinations. WP

Table 4 and Figure 2 show exposure times for upper

=3 L[l 9+ ': Fh = A |- M e B ILIe” i &
molar roentgenography in hospitals and clinics. #4 L2138, WK B LUK IR O X A

Exposure times ranged from 0.8 to 1.0 sec., in 95 R & s . 3 BRI, 79 (41%) ORIREE T
79 (41 %) hospitals and clinics; 4.1% used exposure 0.8— 1.0 sec TH-7. 4.1 %OHIERTIZ 0.4 sec k)
times of less than 0.4 sec.; 1.6% used more than Fe, 1.6 %OMERTIZ3. 0sec LI ETH- /. HIE



Number of Institutions [ i 8

FIGURE 1 ROENTGENOGRAPHIC EXPOSURES BY TOOTH, RECALL PERIOD AND CITY
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FIGURE 2 DISTRIBUTION OF INSTITUTIONS BY EXPOSURE TIME AND CITY
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TABLE 4 ROENTGENOGRAPHIC EXPOSURE TIME BY CITY

Fa XEWHREOILDNEE: Ak
Exposure time Institution 73 EEEE £
VR R Hiroshima i/  Nagasaki Ji#¢  Total it
0.2-0.4 sec ¥ 3 il 8
0.5-0.7 29 21 50
0.8-1.0 56 23 79
1.1-1.3 19 5 24
1.4-1.6 12 6 18
2.0 10 1 11
3.0-4.0 3 1] 3
30 sec. Dental films consumed by hospitals and BT s WE X ST ¢ b L& B
clinics according toe manufacturer, are shown in =
Table S. g

“Instant’’ packet development films are processed

ER s R

[A YA R] -0%y FEE7 s VARERHshE =Z—

in envelope containers, by injecting into them the BN ISR A L T BREE AT

processing solutions, and do not require darkroom A LA

Liw, 207 4 Lal, w.ld,(i1104-1?9%150

facilities. They were used in 104 (79 %) Hiroshima

Ly R = 14+ 54 0,
God 54'(89%) Napasalki Hospitals ‘and clinics. Thisy  MBEC, RMTS (89%) ORERTHRAME
type of film was generally used by private practi- CZOFOT s VAR E LA VHEREN R

tioners who do not have space for a darkroom. Its
sensitivity is the same as that of conventional

AEITHELH. 2O T 5 b L EEE Lo SR DY

intermediate speed type C dental film. TACHA THBH 7 4 LLOZFREMLETH 5.

Vx ep? AT T '.“”_ L R
Tube voltages by cone tip to skin distance during ESKE M X SME I B0 5 3 — ¥ i — IR
upper molar roentgenography are shown in Table 6. BllcH BRI, o6 ZRLA, WEES -

The approximate distances were given by dentists
and personnel by 5cm increments. No differences

PoBENLEESnEXBIRALTRL 2.
IR T E

by tube voltage were seen. The majority of hospitals Bz k- THEOZERDL SN AL 51
and clinics used from 0 to 4cm cone tip to skin LT a— oein—e e LT O0—4demPHLS
distances.

NT Wi,

TABLE 5 FILM TYPES BY MANUFACTURER, INSTITUTION, AND CITY
#5074 VA OiEE: BE S - FHER - S

Institution #i[EE

Film Development Manufacturer
) Hiroshima Nagasaki
7 4 AR £ 4 : 4

1 Rz I B B

Packet {Instant film) 1 102 51

EA T RN S B (i S i 2 9 3
744

Tank 3 30 5

&7 4 11 3

5 4 0

6 1 0




TABLE 6 CONE TIP — SKIN DISTANCE BY KVP & CITY
#6 T EMm—ERERIHEE: kVp - AR

Institution  #H[EEE

Distance
kVp i Hiroshima MNagasaki
e B o
70 0-4em 17 15
59 5 1
10- 2 0
65 0-4 &
5-9 1
10- 0
60 0-4 75 37
5-9 23 3
10- T 4
DISCUSSION £ =

In this survey of personnel in Hiroshima and
Nagasaki dental facilities at which AHS sdbjects
carlier reported receiving dental roentgenography,
approximately 60 % of Hiroshima and 70 % of Nagasaki
reported exposures were confirmed. The corre-
sponding rates for medical radiography in the past
in Hiroshima and Nagasaki were 73% and B3 %
respectively, in 1965.7

Technical factors, including exposure time and
focal spot to skin distances, varied widely by
institution. Many clinics used fixed exposure times,
regardless of body site. No correlation between
exposure time and focal spot to skin distance was
established.  One bite-wing examination occurred
in Hiroshima, but no occlusal or fullmouth roentgeno-
graphy was detected in this study. Very few dental
clinics had darkroom facilities. Most conventional
dental films were developed in so-called ‘‘dark
boxes'’ permitting processing under darkroom condi-
tions in lighted areas. Most however, used *‘instant
packet development’ injecting processing chemicals
into the individual film containers,

Not until recently did dental roentgenography become
relatively widely used in Japan. It has not even yet
become a well established part of dental diagnosis
in Hiroshima and Nagasaki. As dental diagnostic
techniques develop, it will probably become an
increasingly important part of dental practice. The
frequency of dental X-ray examinations can therefore
be expected to increase.
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APPENDIX I LETTER TO DOCTOR

52 1

Dear Doctor

In an ongoing dosimetry program, the Department of
Radiology, ABCC, has been studying the possible
effect of medical X-ray exposure among A-bomb
survivors. During these studies, participants in the
ABCC-]JNIH Adult Health Study have been interviewed
for diagnostic and therapeutic radiation exposure.
Following these surveys of subjects, hospitals and
clinics in Hiroshima and Nagasaki have cooperated
by furnishing exposure factors used during the
Using
the information supplied by these hospitals and
clinics, phantom dosimetry has yielded dose per

examination and treatment of these subjects.

exposure. Information from these studies had proved
useful in assessing trends of exposure of the
Hiroshima and Nagasaki populations and valuable in
estimating dose to participants of the ABCC-JNIH
Adult Health Study.

A very important part of this program are similar
Adult Health
Study subjects have been interviewed for dental
X-ray exposure, and have indicated they received

estimates of dental X-ray exposure.

examinations and treatment in your dental clinic.
We realize that your schedule is a very busy one,
but we hope you will be able to cooperate, as the
hospitals and
furnishing the factors used in the X-ray examinations

clinics have already done, by
of these subjects.

Dr. Takuji Kihara and members of our technical and
clerical staff will arrange a visit to your office at
a time which is most convenient to you, during
which they can assist in recording information about
these exposures. In this way, it will not be
necessary for you or your staff to spend time
actually recording information. We would also
appreciate a film count to help show the number of
exposures per subject. On visiting your clinic we
will try to accomplish these things so as not to
disturb you or your staff any more than is absolutely
necessary, and to complete the work in a minimum
amount of time.

We would also like to assess your X-ray unit for its
output. This can usually be done in 15-20 minutes,
probably simultaneously with the aforementioned

recording of exposure factors.

On completion of this survey, and on your request,
we will give you the dose data concerning your X-ray
unit for your own files. When a report of this study
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is published, we will furnish you a copy on request.
Please be assured that no direct reference or
identification of you or your clinic will be made in
any report of these studies. All cooperating dentists
will remain anonymous, and files will be kept
confidential. Reports of our studies are published
only in scientific journals.

A need for studies such as these has already been
emphasized by leading scientific organizations
throughout the world. The special need for them
among A-bomb survivers is very evident. Your
cooperation in this study will be deeply appreciated.

We will contact you within the next few days for
an appointment. In the meantime, a list of subjects
who reported having had examinations and treatments
at your clinic is attached. This will assist you in
preparing for our visit.

Thank you very much for your cooperation.

Sincerely,
Walter J. Russell, M.D: ©
Chief of Radiology, ABCC

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 I realize you must be busy.

Tetsuo Shibukawa, D.D.S.
President, Hiroshima City
Dental Association
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DENTAL RADIOGRAPHY SURVEY
DEPARTMENT OF RADIOLOGY
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Hiroshima D g
Nagasaki [:] i

Male l:l W

Name Address Age at date of interview MF. # Female D S
i e 1 HEE 0 O E4 T E
cinie [ ] mre
Location at which roentgenography was reported: Hospital D Wb Kyitass
XRETEEE D L Tum
Oral sites radiographed:
Xk s Ok
Tail FSD Filtration Field* Cone Lead
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Name
B

DENTAL RADIOGRAPHY SURVEY
DEPARTMENT OF RADIOLOGY
R AR X RAE

i &t AR &6
Hireshima l:l (1)
Address M.F. #
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Seconds
B g
JLooth 8 7 6 5 4 3 2 1 1 2 5 6 7 8
4
Taoth g 7 & 5 4 3 2 1 1 2 5 ] 7 8
L}
Mao., Day, Yr.
H H i
Cone-skin {em)
S8 O TR — A A E
Angle * Head
11y i {0 )
Seconds
i
Page £ of 3 pages BLALY 45 470

BH
Il XION3ddV



Dental Clinie or Hospital

DENTAL RADIOGRAPHY SURVEY
DEPARTMENT OF RADIOLOGY
wREXBERE
h 5t 4R 8B

Address

Hospital
Recorder

Hirashima [:I 15 5
Magasaki D E

Interviewer

it 4% 41 1% B

1. When did vour clinic begin practice?
v MEREhE L
2. When did vour clinic begin using dental X-ray equipment?
-2
3. Do vou take “fullmouth X-rays™ No D Ves D 1f ves, since when ;_\-L{-;“-;
Laue d R e A B o
oG XEEEE ks T ¥ : o WA
Year if 45 A6 47 48 4] i} 51 52 53 54 55 EL a7 A8 59 B0 fil 62 (1%} fid [its] i 67 8 i)
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w Patients ] per year .
Xerayed O vper day .
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X-ray r]
Films [
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per year
per day

il HI # d

Patient I:! per
visits l__ per day
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Ex

posure time

]
MR R

Xoray Units
X A

Film Type
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l:l Per year if records exist J28ATH I
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l:l Per day estimates if no records exist  dCERAT R T L
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