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MEDICAL X-RAY DOSIMETRY IN HIROSHIMA AND NAGASAKI

LE—RBCETIEEAXBROBRRAE

WALTER J. RUSSELL, M. D.

BACKGROUND

A program in medical X-ray dosimetry has
been in progress at the Atomic Bomb Casualty
Commission (ABCC) in Hiroshima and Nagasaki,
particularly because of the special importance
of this problem in these communities, and the

bearing it has on subjects participating in the =

long-term programs at this institution. The
Adult Health Study, the major medical program
of ABCC, is a comprehensive medical follow-up
of some 20,000 individuals including A-bomb
survivors and suitably matched comparison
subjects in Hiroshima and Nagasaki.® It is
conducted jointly with the Japanese National
Institute of Health (JNIH).

The need for medical X-ray dosimetry studies
was first strongly emphasized at an ABCC
dosimetry symposium held in 1959,® when it
was pointed out that dose from medical X-ray
procedures might be of the same magnitude or
even greater than that from the A-bomb among
survivors, depending on their shielding catego-
ries and distances from the A-bomb. hypocenters.
This was further underscored in recommenda—
tions made by ABCC consultants® in radiation
physics, pointing out the need to determine
frequency of X-ray exposure of subjects partic-
ipating in the ABCC-JNIH Adult Health Study,
to establish trends in practice and the specific
doses incurred in medical procedures wherever
possible. After some earlier projects were
completed, more specific recommendations were

made for a comprehensive dosimetry study.!
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Subsequently, ABCC’s consultant radiation
physicists appointed in Japan, undertook special

studies in the United States.?

A general description of this program,
including its scope and component studies, is
presented in this interim report.

METHODS

Since techniques used in the Department of
Radiology at ABCC are routinely recorded,
attention was first turned to the community
hospitals and clinics, whose techniques of
practice were relatively unknown, and in many
cases incompletely documented. In studies of
medical X-ray exposure outside ABCC, three
basic steps were followed:

1. Interrogation of ABCC subjects to detér—
mine location and type of exposure.

2. Survey of hospitals and clinics in which
these subjects indicated they experienced such
exposure.

3. Dosimetry at ABCC, using phantoms to
reproduce their past exposure situations in the
community hospitals and clinics involved.

A pilot study pointed out a number of limi-
tations to data obtainable by interrogation of
subjects. Principally, subjects were frequently
unable to recall specific information about
examinations, especially if more than 3 months
had elapsed since those examinations.® This has
also been reported in studies elsewhere.” Using
the above three basic steps, one dosimetry
program was completed in 1964,*'" based on
approximately 800 occasions of medical X-ray
exposure among 2000 reporting subjects, but
relatively little data for other than chest ex—
amination dosimetry were obtained. To procure
data for dosimetry in examinations less fre-
quently performed and to detect changes in
radiological practice, more comprehensive sur—
veys of subjects' and the hospitals incurring
their exposures'' were completed. The major
dosimetry project in this program is now in

progress.)?
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Since no such studies were completed in the
earlier years after 1945, and since it could not
be assumed that exposure conditions of 1963
and 1965 prevailed in earlier years, a study of
records of community hospitals and clinics of
Hiroshima and Nagasaki determined how active
their radiological practices had been in earlier
years.''* There were marked differences in
radiological practice by city and by type of
institution, as well as a steady increase in the
use of medical X-ray in both cities since the
end of World War IL

As this program progressed, certain sub-
studies perfected methodology. Ome of these
described quantity of active bome marrow by
body site'® and facilitated dose calculations. In
a subsequent study, tables were compiled by
electronic computer" to determine bone marrow
and gonadal dose from PA chest examinations.
Film monitoring to determine pattern of ex—
posure and dose in fluoroscopy was evaluated
in still another project.' Additional substudies
contributed to the major portion of the entire
program.

Other sources of exposure, such as dental
X-ray and radioisotopes are being investigated
more thoroughly. Earlier findings!'»** indicated
that they were not frequent contributors of
jonizing radiation in the populations examined
here. Studies of fluoroscopic and photofluoro-
graphic examinations and of radiation therapy
continue, not because of the frequency of their
use but because of the relatively high doses
they incur."

Tentative estimates of dose by X-ray exami-
nations at ABCC have already been made.™
Further studies of diagnostic exposures within
ABCC are in progress based on data recorded
for all past examinations, the techniques of
which have remained relatively constant.”
Trends of exposure to medical and other sources
of ionizing radiation have been established.'*
If possible, individual dose estimates for all
subjects will be made to supplement their
individual doses from A-bomb exposure.
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RESULTS

Some of the findings and conclusions made to
date are:

1. A significant number of subjects seen
regularly in the ABCC-JNIH Adult Health
Study were examined in community hospitals
and clinics between their biennial examinations
at ABCC. For a 3-month period prior to in-
terrogation, 25% of those interrogated in
Hiroshima and 10% of those interrogated in
Nagasaki reported such exposures.

2. There was a definite difference in
radiologic practice between the hospitals and
clinics of Hiroshima and those of Nagasaki, as
well as by type of imstitution in each city.
Much higher rates of fluoroscopic and photo—
fluorographic exposures occurred in Hiroshima
than in Nagasaki. One-third of the subjects
interrogated were in Nagasaki, but only two ol
these reported exposure to radiation therapy
compared with 160 in Hiroshima.

3. Radiological practice has apparently in-
creased in activity in both cities since 1949,
mainly due to diagnostic procedures, though
qualification of our results is not yet complete.

4. There was no statistically significant
difference in frequency of exposure to medical
X-ray between individuals who experienced the
A-bombs and those who did not.

5. Gonadal and bone marrow doses deter—
mined in these studies were of the same
magnitude as those reported by investigators

elsewhere in Japan and in other countries.

6. Tentative results, mainly concerning chest
examinations, and the results of an “activity
survey” show that, over the years since the
end of World War 1II, the cumulative dose from
medical X-ray in both A-bomb exposed and

nonexposed individuals is relatively low.

FUTURE AIMS

With the completion of the current program,
the investigators hope lo:
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1. Compare ranges of dose per examination
between two recent studies.'®'!

9. Compare the magnitude of diagnostic
medical X-ray exposure in Hiroshima and
Nagasaki with those of other studies in Japan
and elsewhere.

3. Compare the magnitude of diagnostic
exposure since 1945 with that due to the
A-bombs, by distance from the hypocenters.

4. Further qualify results obtained previ-
ously concerning diagnostic exposure.

5. Estimate individual doses for procedures
incurring relatively high doses, such as fluo-
roscopy and radiation therapy for inclusion in
the subjects’ medical records.

6. Utilize information obtained to supple-

ment the A-bomb dosimetry studies conducted”
by ABCC
National Laboratory, Oak Ridge, Tennessee, and

in conjunction with Oak Ridge

the National Institute of Radiological Sciences,
Japan.

SUMMARY

This interim report describes briefly the
scope and preliminary findings of a series of
studies in medical X-ray dosimetry in Hiroshima
and Nagasaki.

Exposure of ABCC subjects to medical X-ray
in other hospitals and clinics in the communi-
ties differs by city, either because of health
programs or medical practice or both. Radiologic
technique differs significantly by city and the
activity of radiologic practices in both cities
have increased markedly and steadily since
1945.

Medical X-ray dosimetry at the Atomic Bemb
Casualty Commission, Hiroshima and Nagasaki
is designed to help estimate total exposure of
A-bomb survivors to ionizing radiation supple-
menting knowledge of A-bomb dose.
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