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Our study is based on data from the Central Registration System of Occupational Radiation Exposure of the 
State Office for Nuclear Safety (SONS) and the results of a questionnaire sent to departments (depts.) of 
nuclear medicine in Czech Republic. All staff members were equipped with dosimeters evaluated by Czech 
Personnel Dosimetry Service. Totally, 831 workers in 45 centers were surveyed, of which all responded. 
Depts. were asked to provide information on a classifications of workers into professional groups, annual 
activities of handled radiophamaceuticals, number of in vivo examinations and others. 

In 2003 all depts. performed diagnostic procedures in vivo, "mTc being the most frequent radionuclide eluted 
daily from 99Mo-99mTc generators purchased periodically. In comparison with this radionuclide much lower 
activities of 67Ga, 201T1, m In , 81mKr and others were consumed. 18F-FDG was delivered only to four depts. 
An additional workload as to diagnostic in vitro procedures based on 125I was reported by 18 depts. 

Therapeutic procedures, besides diagnostic ones, were performed at 35 depts., 9 of them having a ward. 
Seven depts. administered 13,I for therapy of thyroid gland diseases. Radionuclide 90Y for radiation 
synovectomy was applied at 25 institutions, palliative therapy with 89Sr, 153Sm, 186Re a others was carried out 
at 26 depts., predominantly on the out-patient basis. 

Effective doses to staff members. The mean annual effective dose to one staff member at dept. i was 
calculated as the collective effective dose at dept. i divided by the number of workers PPt at this 
workplace. The annual collective effective dose IS, at all departments was 929.87 man.mSv; total number 
of monitored workers being 831, the mean effective dose of one person was calculated to be 1.12 mSv. 

Fig. 1 shows that the effective dose (pE, at individual depts. varied greatly ranging from the fraction of mSv 
to 2.56 mSv. In Fig. 2 correlation between the effective dose and the total activity of radiopharmaceuticals 
delivered to a particular dept. is presented. Besides the total activity, there are other possible reasons for a 
poor correlation shown: 
- an equipment of individual dept. including protective tools; 

a spectrum of performed examinations; 
sizes of imaging rooms and laboratories and their arrangement; 
experience and skill of the staff members; 
quality of supervision of radiation protection; 

- frequency of staff education and training etc. 
Variability of these factors from one centre to another and their interrelations can be main causes of large 
differences in effective doses at individual depts. 

Effective doses to professional groups. Workers were divided into seven groups according to their duties 
during work with unsealed sources: 
- physicians (medical doctors) administering radiopharmaceuticals, supervising examinations and 

evaluating results - DRS; 
- radiopharmacists and other lab-technologists dispensing radiopharmaceuticals (at some depts. working 

partly in radioimmunoanalytical laboratory) - RPH; 
- ambulatory staff, technologists and nurses administering radiopharmaceuticals, preparing patients, 

assisting with examinations etc. - AMB; 
- ward nurses taking care of patients administered 131I for therapy - WAN; 
- technologists in radiomunoanalytical laboratories partly preparing radiopharmaceuticals - RIA; 
- medical physicists and technologists performing mainly quality control of scintillation cameras etc.-

TEC; 
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- auxiliary staff (enrolled nurses, cleaning women) - AUX. 

From Fig. 3 it is seen that the highest effective dose was received by the ambulatory staff followed by 
workers preparing radiopharmaceuticals, physicians, ward nurses, auxiliary staff, physicists and lab-
technologists performing examinations in vitro. 

Doses to the hands. Finger dosimeters worn at the base of the ring finger were used at 44 depts., of them 12 
depts. purchased dosimeters for all workers, at 28 depts. dosimeters were worn by professional groups RPH 
and AMB, at 4 depts. only by the group RPH. As data in groups RIA, TEC and AUX below 1 mSv were 
rather limited, only three professional groups RPH, DRS and AMB were taken into account. Fig. 4 shows, as 
it could be expected, RPH staff received the highest dose (i.e. approximately Vi of the annual limit of the 
dose to the hands), hand doses of the other groups were substantially lower. 

Considering summarily three groups RPH, DRS and AMB no correlation between mean annual dose to 
hands and the mean effective dose <j)Ei at dept. i was found. 

Conclusion. Our review shows that professional radiation burden in nuclear medicine related to 2003 was 
comparable well with literary data and somewhat lower than that in other countries. 
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Figure 4. Mean annual dose QPDy to the hands of staff in individual professional groups 


