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INTRODUCTION 
The paper  provides the overview of the current  situation and problems connected with  the
management of the medical and occupational exposure control in the Czech Republic in the
context of the harmonisation process of legislation within the European Union. The entire
Czech legislation has undergone an extensive reconstruction during past ten years.
Concerning the radiation protection the Act No. 18/1997 Coll. (“Atomic Act”) came into
force on 1st July 1997. In parallel with the Atomic Act, the procedural Decrees have been
adopted by State Office for Nuclear Safety (SUJB). As well as the Atomic Act, these Decrees
are based on the internationally adopted principles and recommendations of nuclear safety
and radiation protection given by  IAEA IBSS, No. 115/1994, ICRP Publication 60/1990. At
the present the intensive process of harmonisation of the Atomic Act and procedural Decrees
with the EU Directive 96/29/EURATOM  and other directives issued by EU in the field of
radiation protection is being carried out. New version of the Atomic Act as the Act No.
13/2002 [1] has been already published and came into force on July 2002 as well as the new
Decree No.307/2002 on radiation protection [2].

OCCUPATIONAL EXPOSURE  REGULATION 

Outside Workers Exposure Regulation 
Concerning the occupational exposure control the current Czech legislation reflects all
requirements regarding the personal monitoring of radiation workers and the basic limits for
occupational exposure regulation, however does not recognise the term “outside worker” and
there are no special requirements for their protection. At present it is supposed and expected
that the radiation protection of contracted workers is kept on the same level as for all other
regularly employed workers. But the mentioned harmonisation of the Czech legislation with
EU Directives also takes into consideration Council Directive 90/641/EURATOM on
radiation protection of outside workers and within the framework of the process of
harmonisation, the new term has been implemented into the Czech legislation and new special
decree on Personal Radiation Passports (PRP) is already prepared to be issued by SUJB in the
year 2002. The first version of PRP is already being tested in the practice. The PRP will be an
official document issued by SUJB for each worker category A who is contracted by his
employer for the work in controlled area of another licensee. PRP consists of two parts – part
A is valid ten years and part B containing months and annual effective doses of worker, is
sent to SUJB every year and it is exchanged by the new part B valid for current year. 



It is estimated that the status of outside worker will  concern about 2000 workers in the
Czech Republic. The information on this status of worker is primary included in the Central
Register of Occupational Exposure, however not all contracted workers should be identified
now in this system. The most of contracted workers perform their activities, as usual, in the
nuclear power plants. When worker is contracted for the work only in one controlled area in
one NPP and his personal monitoring is managed by the plant dosimetric service, that has a
licence only for personal monitoring  in certain NPP, the results of personal monitoring of
this outside worker are reported, as requested by the law, by this NPP dosimetric service to
SUJB and the indication of this outside worker status is included in the report. When worker
is contracted for work in more controlled areas, it is necessary to have one legal dosemeter
for this worker or ensure qualified summation of doses realised in more workplaces. The
responsible person of licensee (undertaking) should guarantee the reporting of correct and
total effective doses  - in this case it is not specified where worker has  exactly performed
his work during the monitoring period and CROE registers him just as the employee of
licensee – undertaking. 
With the new regulation the licensee – undertaking will be obliged to register his outside
workers category A and to equip them with the personal radiation passport carrying the
unique registration number. This information will be included in the CROE. Since 2003
CROE will include, in accordance with new legislation, also separate registration of outside
workers and their personal doses received during contracted activities performed in any
controlled area. Figure 1 presents the historical development of the average annual effective
dose registered for employers and contracted workers in NPP Dukovany. The same trend is
observed also in the development of the numbers of workers in these two groups  and in their
ratio.  
        

Figure 1

DEVELOPMENT OF AVERAGE ANNUAL INDIVIDUAL 
EFFECTIVE DOSE (E) AT NPP DUKOVANY (1991 - 2001)
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Personal monitoring requirements
As has been already mentioned, all basic requirements concerning the personal monitoring
control have been already included in the previous Czech legislation issued in the year 1997.
The most recent legislation valid from the year 2002,  defines more precisely the monitoring
period in accordance with the new system of workplace categorisation.  New professional
groups of workers with the required personal monitoring are also identified.  Those are
workers exposed to significantly increased level of natural radiation.  The duty to report
annual results of dose evaluation for each worker where annual  effective dose could be
systematically higher than 1mSv on these workplaces is established. These workplaces are
specified as spa, caves, some special mines, airlines, water-plants, etc… The level of
exposure on these workplaces should be estimated and SUJB has to be provided with the
results of this estimation.
It is expected that about 1000 workers will  be members of this new group of monitored and
registered radiation workers.       

Occupational Exposure Control 
As was already described in previous papers [3,4], SUJB has developed the central
registration system of occupational radiation exposure (CROE). CROE collects personal and
dosimetric data for all monitored workers in the entire  country. The register keeps the history
of workers’ doses and employment. CROE is now a part of the complex registration system of
SUJB which covers also the registration of sources, licensees and licences. Data registered in
CROE has started officially in 1997, but where it was possible also previous years (from
1991) were included. CROE has registered, during its existence,  about 35 thousands workers
and 3000 licensees. In a given year, there are active records for  about 20 000 workers. Based
on the data registered in CROE, it  is observed that about 40% of individual effective doses
lay below MDL (0.05 mSv in the case of film dosimetry) and the distribution of doses has had
a stable trend for five last years (Figure 2). The average dose of all workers is about 0.6 mSv
and 1.2 mSv for those  with doses over MDL in the year 2001.  Doses  for workers in uranium
industry, where is still registered 850 workers representing in the total 4.6 man Sv, are
evaluated separately. Concerning the basic limits control,during the last five years there was
only one case – industrial radiographer - confirmed  that exceed  50 mSv. In the same period
only about 80 workers received effective dose exceeding 20 mSv. Based on the analysis of
results of higher doses investigation, the critical profession groups of radiation workers are as
usual the physicians  practising the interventional radiological procedures and industrial
radiographers. 
The increase of workers in the dose interval 0 – 0.1 mSv during the years 2000 and 2001 is
caused by the increase  of the number of monitored workers in new NPP Temelín, where at
present is registered about 3500 workers but the total effective dose is very small and in most
cases is zero – what is in accordance with the activities performed in the commissioned plant.   



Figure 2

Personal Dosimetric Services 
The new legislation recognises the personal dosimetric services as the service significant and
important from the point of view of radiation protection requiring of course special  licence
of SUJB.  The documentation requested includes the description and the range of service,
the specification of  the equipment and personal resources, the confirmation of the special
qualification for the dosimetric service,  the concept of metrological assurance of the
service. The program of quality assurance is also required and this document is approved by
SUJB.    
Currently there  are six personal dosimetric services licensed by SUJB in the Czech
Republic. These services provide a complex personal dosimetric service for all types of
workplaces and all kinds of radiation. Film and TLD are  legal dosemeters used recently in
the country.

MEDICAL EXPOSURE REGULATION

Medical Exposure Control
Justification and optimisation have been always implemented as the principal requirements
with respect to the medical exposure in the Czech legislation. In the frame of harmonisation
process some new more detailed requirements have been implemented concerning the use of
sources of ionising radiation in medical research. The standard guidelines are required for
routine medical procedures using the sources of ionising radiation. All licensees using
sources of ionising radiation are obliged to register and store the data necessary for the dose
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estimation of  an individual patient. The regular reporting of data to SUJB is not required,
but appropriate data could be requested – if necessary - for individual dose calculation  or
also for purpose of the statistical evaluation of the medical exposure in the  country. The
structure of data necessary for dose calculation is described in the special SUJB guideline.  

Statistical Evaluation of Medical Exposure. 
The Central Database of Medical Exposures has been created five years ago in SUJB. It
serves only for the statistical evaluation of  the medical exposure on the national level. it
doesn’t collect the identification data of individuals. Collected data (provider of data is the
biggest Czech Health Insurance Company) enable to evaluate the sex and age distribution of
all types of radiological procedures and  real values of administered  activity  for individual
radiopharmaceuticals [5]. 
The following extent of the medical use of the sources of ionizing radiation in our country
has been evaluated based on registered data in this database.
During the year 1999, there have been performed about 8.8 mil of X-ray, 0.27 mil of nuclear
medicine and 0.05 mil of radiotherapeutical  procedures. The trend is relatively  stable and
no dramatic changes were observed in these  figures in comparison with the previous  years.
We can observe only significant increase in number of mammography examinations
(difference 20% between 1998 and 1999), that is caused by the “wild” screening, as known.
Since 2002, fortunately the regular national mammography screening with the strict rules
will be managed by the Ministry of Health.
Altogether there are  about 6000 X-ray machines used in radiology including dental (3000),
mammographs (100) and CT(100). Only small part of them are digital ones now.
About 500 radiodiagnostics departments with 10 000 workers, 50 nuclear medicine
departments with 1000 radiation workers and 40 radiotherapy departments with 900 workers
are in the country.           
The most frequent examinations in X-ray diagnostics are examinations of chest (34%), limbs
and joints (23%), spine (11%), head (7.7%), pelvis (4.5%), breast (3.8%), abdomen (2.3%),
gastrointestinal tract (1.7%), urinary tract (1.3%). CT examinations create 5% of the total
sum. Annually  about 20 000 interventional procedures with the highest dose both to patients
and physicians are performed.Concerning the sex and age distributions the X-ray
examinations underwent  53% of women and age distribution could be seen from the table 1.
Distribution of the principal nuclear medicine procedures is – bone scintigraphy ( 29%),
renal examination (19.5%), lung perfusion (15%), thyroid (5.5%), brain (4.5%), GIT (4%),
cardiovascular  (3%).   Women represent 57% of patients who underwent nuclear medicine
procedures. Age distribution is showed in table 1.     

Table 1: Age distribution of  patients  undergoing the radiological examination (1999)

Procedure/
        Age
interval

0-1 1-10 11-20 21-30 31-40 41-50 51-60 61-70 over 70

%

Radiodiagnostics 0.4 4 5.3 4.5 6 14 20 22 23

Nuclear
medicine

0.7 5.5 11 9 9 15 17 15 18



Reference Levels
The reference levels of the medical exposures were implemented initially into the national
legislation in the Czech Republic in the year 1997. In the frame of harmonization process the
reference levels were actualized based on the experience from the previous period of their
use in the practice. The reference levels of administered activity in the case of nuclear
medicine procedures were derived from the results of national survey and in co-operation
with the representatives from the Czech Society of Nuclear Medicine. The comparison of
real values of administered activities and reference levels, signalize their good compliance
within the 20% and confirm, that the set of values in nuclear medicine is adequate to the
practice in the Czech Republic. 
Concerning the X-ray diagnostics the recommended values in BSS were practically accepted
and implemented. During the 1997-1999 years the national survey of the technical
parameters of the most frequent and important diagnostic radiology procedures has been
organized by the State Office for Nuclear Safety. Based on the obtained results the medical
departments are provided with the guidelines explaining the idea of reference levels in
medicine and  advising how to approach them in the practice. 
Some of the established diagnostics reference levels for X-ray and nuclear medicine
examination  are presented in table 2.
The compliance with the established reference levels is very closely connected with the
technical parameters of the X-ray  instruments and another equipment used in medicine. The
acceptance, long-term stability and constancy tests are required by the law during the use of
all sources of ionising radiation. SUJB approves and controls the companies performing these
tests in the Czech Republic.          
Quality assurance programme is also approved by SUJB during the licensing process and it
has to cover  the control of the technical parameters  of the equipment used as well.
Table 2
The diagnostics reference levels for some principal   X-ray examinations

Examination Projection
Entrance surface  dose
(related to one picture)

[mGy]

Lumbar spine AP 10

Abdomen, intravenous  urography
and cholecystography

AP 10

Pelvis AP 10

Thorax PA 

LAT

0.4
1.5

Stomatology examinations Intraoral

Radioviziography

5
1



The guidance levels for the examination by the computer tomography

Examination  
Dose

(for one tomographic examination)
[mGy]

Head  50

Hipster spine 35

Abdomen 25

The guidance levels for the mammography examination

 Average dose in the mammary gland  at the crania - caudal     projection
[mGy]*)

without grid 1

with grid 3

*) Determined at the phantom of  breast (composition   50 % gland and 50 % fat tissue) of  thickness  4.5 cm
at the use of film and foil.  The values hold for the molybdenum anode and the molybdenum filter.

The guidance levels for the principal diagnostic examination  in the nuclear medicine

Examination

Organ Type of examination

Nuclide Radiopharmaceuticals, chemical
form

Administered
activity
 for one

examination
[MBq]

Bones Scintigraphy
(total body, 3 phases  SPECT)

Tc-99m phosphides 800

Brain Scintigraphy
dynamic
static
SPECT

Tc-99m
Tc-99m
Tc-99m

TcO4. DTPA
TcO4. DTPA
TcO4. DTPA. HM-PAO

600
600

800

thyroid  Accumulation test

Scintigraphy
static

I-131

Tc-99m
Tc-99m

iodides

TcO4

MIBI. DMSA(V)

0.5

200
400

Lungs scintigraphy
ventilation

SPECT
Tc-99m
Tc-99m

aerosol technegas
MAA. Microspheres

1000
300

heart scintigraphy of the first flow

ventrikulography

perfusion of  myocardium
SPECT

Tc-99m

Tc-99m

Tc-99m
Tl-201

TcO4. HSA

erythrocytes

MIBI. tetrofosmin
chloride

900

800

1000
110



Examination

Organ Type of examination

Nuclide Radiopharmaceuticals, chemical
form

Administered
activity
 for one

examination
[MBq]

liver scintigraphy
static
SPECT
dynamic

Tc-99m
Tc-99m
Tc-99m

Colloids
colloids
IDA derivatives

150
300
250

GIT scintigraphic motility of  gullet

gastroesophageal reflux

evacuation of stomach

Scintigraphy of  bleeding into the GIT 

Tc-99m

Tc-99m

Tc-99m

Tc-99m

Colloids

Colloids

Colloids

Erythrocytes

70

50

60

600

kidneys nefrography simple
scintigraphy

static
SPECT
dynamic

I-131

Tc-99m
Tc-99m
Tc-99m

Hippuran

DMSA. Gluconate
DMSA. Gluconate
DTPA. MAG3. EC

1

150
250
250

Tumours

Inflammation

scintigraphy (planar, SPECT)

 mammoscitigraphy

 

scintigraphy (planar, SPECT)

Tc-99m
 Ga-67
Tl-201
F-18
 Tc-99m
 

Ga-67

Tc-99m

MIBI
 citrate
chloride
FDG
 MIBI, tetrofosmin

Citrate

Leukocytes,HIG

800
300
100
750
800

150

600

CONCLUSIONS
The present Czech legislation, after the harmonisation process and concerning the control of
occupational and medical exposure, fulfil all basic requirements of international
recommendations and European legislation.
We can conclude that the registration systems operated in the radiation protection on the
national level could be seen as very useful and necessary tools for regulation of exposure and
they can significantly help to focus the attention of the regulatory body to the problematic
fields and look for the way for the effective improvement. 
The registration of occupational exposure of category A workers and of outside workers is a
basic presumption of the effective control of occupational doses in the country. Based on the
dose evaluation, the critical groups of workers with relatively higher effective doses, were
identified as the physicians  practising the interventional radiological procedures and
industrial radiographers. The optimisation of doses of these workers must be verified. In the
co-operation with the Czech Association for Non-destructive Testing and the Czech Medical
Society SUJB has organised special seminars  where  the possible ways of dose optimisation
are discussed. 



Central registration of medical exposure enables SUJB to have an overview of the extent and
structure of this use of sources of ionizing radiation contributing significantly to exposure of
population. The present legislation express an effort to perform only really justified
procedures in medicine and to have for them only optimised doses. The reference levels
implemented at present into the national legislation could be seen as a very significant tool for
this purpose.
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