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Introduction
This study was stimulated by our interest in radiation safety of patients in nuclear

medicine department. During two years (1992 - 1994) we have adopted the methodology for the
determination of the collective effective dose equivalent SEahd mean effective dose equivalent HE

per exam in nuclear medicine department.

Method
The number of applications (NR) and activities of applied radiopharinaceuticals

(ZAR) by each kind of radiopharmaceuticals and type of examinations was exactly recorded and
evaluated by software developed in our laboratory. This data were used for calculation of mean
activity applied per examination (A )̂

(1)

Recorded data and the values of mean effective dose equivalents per unit activity (HE/1Bq)
from (2) were used for the calculation of mean effective dose equivalent for one
examination (HE):

(2)

Finally the collective effective dose equivalents for each radiopharmaceutical and type of
examination (SER) and global collective effective dose equivalent for department for all
radiopharmaceuticals (SE) during evaluated period were defined as:

SE R=NR .HE (3)

S E =ES E R (4)

The data for years from 1992 to 1994 were evaluated and compared with results in literature.

Results And Discussion
1. The value of SE(for six months period) declined during 1992-1994 from 9-01 to 5.76

man Sv, what represents decrease of about 36 %.
2. In 1993 the value was SE = 15.01 man Sv, what represents 14.8 % of the value o f SE =

101.47 man Sv from all Slovak Republic (1). For the same period the number of examinations
was 4985 (monthly in average 415 ± 48), what represents 17.0 % of all examinations performed
in Slovakia (29 395 exams).

3. The value of HE was estimated to be 3-01 mSv, what represents 87.3 % of slovak mean
value (3-45 mSv). These numbers are the results of lower amount of applied activities, but also by
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lower contribution from the examinations required the radiopharmaceuticals %vith higher
radiation burden.

To be aware of the world trend; we tried to replace the radiopharmaceuticals which
caused relatively high radiation dose to patients (131I) with "Tc-radiopharmaceuticals ( of course
when it was possible). After these changes the contribution of ""Tc - labeled
radiopharmaceuticals increased from 57.7 % to 75.5 % .

4. Decreasing of value SE(from 5.19 to 4.34 man Sv), during observed period, was mainly
due to decreasing of the total number of examinations.

5- The most obvious decrease of SE value (from 2.98 to 0.92 man Sv) was by decreasing
the contribution from radiopharmaceuticals labeled with I31I. Some of them are 131I-OIH and
Na13ll, which were partly replaced by " T c radiopharmaceuticals: "mTc-MAG3 and T c O / .

The contribution from other radiopharmaceuticals labeled by 32P,52Cr,li7Ga, or ^'Tl varies
in wide range according to requirments for these specific examinations. Their contribution to the
total number of examinations and also to the value of SE is small.

6. The monthly evaluation of SE value is specially useful, when is for one type of
examination possible to use radiopharmaceuticals of various types. The figure 1 displays diagram
about the changes of number of thyroid scintigraphy and the value of SE during year 1993 which
depends on selected radiopharmaceuticals when the strategy of indication was changed.
Reduction of radiation dose was done by replacinent of 13II with ""Tc labeled
radiopharmaceuticals. We have to stress that indications for specific radiopharmaceuticals are
different therefore some of them cannot be replaced by the others (causing lower radiation
burden).

Our computer program enable us to compare, on monthly basis, the values of HE and SE

and also with the mean values in previous years.

Conclusions
The evaluation of radiation doses in nuclear medicine department is useful parameter for

internal quality control. Using this method, the radiation dose in our laboratory was changed to
minimum (under mean value of Slovak Republic). Unfortunately, the real data of patient s
radiation doses are different from the calculated one. Due to different kinetic of
radiopharmaceuticals in individual patients (influenced by pathology, age, etc.) the evaluation of
radiation burden to nuclear medicine patients is problematic. But this approach enable the
relative comparison of the changes in values of HEand SE during the observed period.

The evaluation of Individual (minimal) effective dose equivalent - (H^,) which
represents dose calculated under physiologic conditions can be useful for indication of diagnostic
examination by physicians. Therefore we propose the systematic registration of Hmti from all
examinations - patient s radiation history. This is specially important in the case of children
and young people.

The importance of the proposed method, is in regulation of radiation dose from nuclear
medicine diagnostic examinations, not only by the control of number and type of examinations,
but also by selection of used radiopharmaceuticals and by the way how to use them.
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Fig 1: The collective effective dose SE
from thyroid scintigraphy examimations
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