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Abstract

X~ray exuminations have increased in Romania between 1953~
1970 from 429 to 1,012 per lo3 inhabitants, photofluorographies
(54 to 452) and radiographies (37 to 238) being developed while
radioscopies remained at the same level (338 and 322).

Age group 16 to 30 and over 31 years are the most X-rayed
averaging l1.22 examinations/inhab./year. Males are predominante-
ly investigated at all ages and the most frequent examinations
concern the chest, G.I.tract, upper and lower members, vertebral
column, pelvis, teeth, a.s.o.

Wiere calculated for 1970 the genetically significant dose
and the mean bone marrow dose, the value obtained been 28.5 and
282 mrad respective. Radiographies of the addominal and lumbar
regions in female had the main contribution to genetically sig-
nificant dose and the G.I.series, chest fluoroscopies and pho-
tofluorographies to mean bone marrow dose.

1. Introduction

Medical use of ionizing radiations is still the major
source of artificial irradiation of the population throughout
the world.

The present work has attempted to estimate population's
genetically significant dose and mean bone marrow dose due to
medical irradiation in Romania.

2.Increase of the X-ray diagnostic procedures in Romania

Statistical records concerning all medical activities were
developed in Romania and since 1953 we have yearly data refering
X-ray procedures in all medical units throughout the country.

The data show the fact that radiographies and photofluo~
rographies have increased 6.4 and 8.4 times during the last 18
years; at the same time radioscopies have increased very slowly
until 1964 and are decreasing after that year.

2. Distribution of X-ray dizgnostic procedures.

Using data recorded during 1970 by 98 different X-ray di-
agnosis departments throught the country we have established on
145,525 radioscopies, 115,271 radiographies and 231,800 photo-
fluoroscopies the distribution of X-ray procedures on: sex, age
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group (0-15,16-3%0 and over 31 years) and body area exposed. The
~result of the examination coded as positive and negative was al-
s0 mentioned.

Due to the shortage of space we are obliged to present
only in & very condensed form these results.

The number of examinations per person in total population
were as follows

- up to L5 years - boys o.b0 examinations
- girls 0.48 examinations
- between 16-%0 years - male 1.%6 examinations
— female 1.09 examinations
~ more than %1 years - male 1.27 examinations

- female 1.17 examinations

Data show that the age group 16-30 years, which is very
interesting from the point of view of genetically siguificant
radiation dose, performes an incréased number of examinations,
especially the men, fact which must be tsken into account in any
programme of reduction of medical irradiation.

4, Exposure of patient during the radiological
examinations

The exposure received by the patients was detverminated by
direct measurements on the patient during different kind of exa—
ninations, using pocket lonization chambers and TLD-loo Harshaw
dosimeters.

The measurements were performed in 62 medical X-ray diag-
nosis units, during 5,370 radiographies, 8,750 radioscopies and
9,370 photofluorographies.

The dosimeters were calibrated in the energy range from
60 KVp (0.056 mm Cu HVL) to 120 KVp (o.400 mm Cu HVL) at the WHO
IAEA Regional Reference Centre for Secondary Standard Radiation
Dosimetry in Bucharest.

Thne measurements of the exposure received by patients du-
ring X-ray exauinations were done by positioning the dosimeters
at several points on the surface of the body. The points for go-
nadal dose determinations were the anterior and posterior pro-
Jjections of the ovary on the skin in female and testes in male.
Bone marrow determinations were done at the most important ske-
letal part with red bone marrow, in the vicinity or directly in
the primary beam. The values obtained in such a way are skin
doses and we used during the calculation a correction factor of
0.3 (experimentally determinated) for the true bone marrow dose
(table 2).

For a realistic estimation of patient dose during radio-
scopies, the average time duration of radioscopiles measured du-
ring our field investigabtions was used : 68% of chest fluorosco-
ples were until %o seconds and 11% over 6o sec., as for G.I.
fluoroscopies 41% were until 8o sec., 54% between So-240 sec.
and 5% more than 240 sec,

5. Genetically significant dose

' The following simplified equation for the genetically sig-
nificant dose (GSD) was used (see also reference 1) :
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where

received by a patient of age group “i'

= number of persons of age group "iM who were exposed to
tne specified type of exsmination during 1970 3

5= expected number of cnildren per person of age group
"i" and mentionated sex ;

D.= mean gonadal dose from certain type of examination
N

133

Niz number of persons of age group "i" snd mentiuvnated

sex 1n the total population.

Using data from chapters % and 4 we found the gonadal dose
of tne population in Romania during 1970 (table 1, part I).

The calculus of genetically significent dose using the
equation mentioned sbove and data from table 1 gives a value of
G5D=26.5 mrad/year/inhabitant,
which is¢ comporable with the values obtuined in others countries
as USA (1964)-55 mrad, Sweden (1955)-%0 wrad, Japan (1960)-3%9
mrad, Denmark (1956)-22 mrad, United Kingdom (1957-1958)-14 wmrad
and New-Zdeelana (1963)-12 wrad.

6, Mean bone marrow dose

The mean bone marrov dose was calculated in a simple way
by integrating of all values for bone marrow dose produced du-
ring a certain type of investigation in persons of a specified
age proup and dividing by the total number of persons of that
age group.

Using data from chapters 5 and 4 and values of distribu-
tion of population from table 1, we found the bone marrow doses
of the population in Romdnia during 1970 given in table 2 and
finully as result, toe mean annual bone marrow dose per inha-
bitant per type of examination (table 2, last column).

As 1t can be seen, the bone marrow dose averaged over an-
tire population resulting from various X-ray examination was
SoZ mrad/year, in comparison witn 32,4 mrad/year estimated in
United Kingdom by Adrian Commibtee (1Y57-1958, reference 5).

Tue mesn bone marrow dose arising from chest radioscopies
was 92 mrad/year/inhubitant in comparison with 5o mrad (Austria,
lo mrad (Belgium), 6o mrad (France), ¢ mrad (Spain) and 14 mrac
(SwitzerlandB.

Bone marrow dose seems to be the most ilmportant health
consequence of the medicel irradiation. We have not a good egti-
mation of leukaemla expectuncy in Romania so tnat we couldn't
calculute the leuksemogenic significancy of bone marrow irradis-
tione

Tne fact that age group 1o6-30 years, waicn has enough
large life expectancy (in 1970 in Romania the mean life expec—
tuncy was 66 years for men and 7o for women) recoive an ilmpor-
tant part of medical irradiation, gives us tne real idea refe-

ring toe programme for reduction bhe unnecessary irradiation.
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7« Conclusions

Tne results of our work concerning btie medical irradia-
tion of tae population in Romania allow to point out the follo-
wing conclusions

a,~ medical dlrradiation in Romania constantly increases
an increcse of 2.4 times in 1970 can be presented for total X-
ray diagnosis procedures in comparison with 195% (6.4 times for
radliopraphies and o.4 for photolluorographies) and a slowly de-
crease for radioscopies (322 radioscopies in 1970 per lo2 inha-
bitents instead of 3%7 in 1953) 3

Do~ tlhe number of examinations carried out during 1970 by
one inhablitant varicd with age group and sex. It was o.50 for
boye betwevn o-15 years, 0.48 for girls, 1.36 for men between
16-30 years, 1.27 for wen over 31 years, l.o9 for woumen Letween
lo-%¢ years and 1.17 examinations for women over 31 years

C.- the genetically significant dose in Romania during
1970 was 2.5 mrad per inhabitant, a wedium value in cowparison
with those established in other countries in the world;

d.~ the mean bone marrow dose per inhabitant in Romania
during 1970 arising from X-rays diagnosis was 302 mrad, a value
which put in evidence the necessity of a progrumme for reduction
of The unnecessary medical irradiation.
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