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Abstract.  The paper presents the legislative and statutory framework of radiation protection of  patients  in 
Romania,  starting  with  the  basic  Law  111/1996  on  the  Safe  Deployment  of  Nuclear  Activities,  and  its 
amendments in 1998 and 2006 [1] and the general nuclear safety regulation, which is in agreement with the 
international regulation [2]. Regarding the medical exposure, jointly the Nuclear Regulatory Authority and the 
Ministry of Public Health issued in 2002 a separate reglementation, which was published in the Official Gazette 
Part I No.446 bis in 25 June 2002 and represents the transposition of the European Directive 97/43/EURATOM 
of 30 June 1997 on health protection on individuals against the dangers of ionizing radiation in relation to 
medical exposure, and repealing Directive 84/466/EURATOM [3]. Following this document, several specific 
regulations on radiation protection of  the patients  were approved by the Ministry of  Public  Health.  Some 
practical problemmes already arise, particularly due to the lack of medical physics departments in hospitals.
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1. Introduction

The use of ionizing radiation for medical diagnosis and therapy is widespread throughout the world. 
In Romania,  as in all  industrialized countries,  the medical  exposure of the population to ionizing 
radiation is the main way of exposure to man-made sources of radiation and as such, is a major 
concern in the field of radiation protection. According to the number of inhabitants assigned to one 
physician, Romania is placed on level 1 of medical care. The annual number of X-ray examinations
 ( about 600 ) and of nuclear medicine procedures ( 2.4 ) are somewhat smaller than the average 920 
and respectively ,  18 values,  reported  by other  level  1  countries.  On the other  hand,  the annual 
number of radiotherapy procedures performed in Romania is five time the world average.

In diagnostic radiology, including conventional and digital radiology, fluoroscopy and interventional 
radiology,  CT scanners,  dental  radiology and mammography,  more than 2,500 installations are in 
operation. In nuclear medicine, 55 gamma cameras and rectilinear scanners are in use. 19 Cobalt-60 
units, 5 LINACs and 6 brachytherapy afterloading units are existing in radiotherapy.

The legislative basis for radiation safety in Romania is established by Law 111/1996 on the  Safe  
Deployment of Nuclear Activities, and its amendments in 1998 and 2006 [ 1 ]. This law establishes 
and empowers the National  Commission for Nuclear  Activities  Control  (CNCAN) as the nuclear 
regulatory body. The national radiation safety regulations are generally compatible with the safety 
requirements of the International Basic Safety Standards [2]. CNCAN is also in charge of controlling 
medical  exposure.  In  this  regards,  several  safety regulations  are  issued in  collaboration with  the 
Ministry of Public Health (MPH) or directly by the Ministry of Public Health, as specific regulation, 
after consultation with CNCAN.

2. CNCAN/MPH radiation protection regulation

By  a  common  order  No.285/79/2002,  the  president  of  CNCAN  and  minister  of  public  health 
approved a nuclear safety norm on “Health protection of individuals against the dangers of ionizing  
radiation in relation to medical exposure”, which was published in the Official Gazette (O.G.) Part I 
No.446 bis in 25 June 2002 and which represents a fully transposition of the European Directive 
No.97/43/EURATOM. This was followed by three norms on specific medical practices:

- the “Norms  of Radiological Safety in Diagnostic Radiology and Interventional Radiology”, 
approved  by  Order  of  CNCAN  No.173/2003  and  published   in  the  O.G.  Part  I 
No.924/23.12.2003;                                                                                                                    1



- the “Norms of  Radiological  Protection in Radiotherapy”,  approved by Order of  CNCAN 
No.94/2004 and published in the O.G. Part I No.532/14.06.2004;

- The “Norms of Radiological Safety in Nuclear Medicine”, approved by Order of CNCAN 
No.94/2004 and published in the O.G. Part I No.532/14.06.2005.

The CNCAN radiation protection regulation includes also important annexes on:
- Reference levels in diagnostic radiology (based on EC Radiation protection No.109/1999).
- Education and training requirements on radiation protection (based on EC – Radiation 

protection No.116/2000).
- Acceptance criteria for radiological installations (based on EC – Radiation protection 

No.91/1997).

Within the national implementation plan of 97/43/EURATOM Directive and in agreement with the 
general radiation protection regulation, the Ministry of Public Health issued several specific 
reglementations, approved by the minister of public health:

- revision of health screening programs for tuberculoses ( O.G. No.647/26.07.2006 );
- healthy individuals or patients voluntarily participating in  medical or biomedical research 
    (O.G. No.353/19.04.2006 and O.G. No.298/03.04.2006);
- exposure of individuals as part of  medico- legal procedures ( O.G. No.3/03.01.2007 ); 
- protection of children in pediatric radiology  ( O.G.No.3/03.01.2007 );
- protection of pregnant and breastfeeding females ( O.G. No.1039/28.12.2006 );
- reporting of patient doses (O.G. No.1042/28.12.2006 and O.G. No. 393/26.05.2008).

3. Authorization and Inspection

According to the Law 111/1996 the authorization system covers all activities and practices with 
radiation sources or generators. The authorization is given by CNCAN and one important condition is 
the existing of a sanitary license from the local Radiation Hygiene Laboratory ( RHL )  , member of 
the RHLs Network of the Ministry of Public Health ( 23 labs. ) .

All radiological installations for medical use need to fulfill three main requirements:
- to be certified by the Ministry of Public Health as a “medical device” ( based on Law No. 

176/2000 );
- to have a safety license , issued by CNCAN ( according to the Law No.111/1996 );
- to be periodically tested (minimum, once per year), in order to prove the keeping of the 

nominal technical parameters.

The inspection and review program is operational, including the establishment of inspection 
procedures and checklists to be utilized by inspectors during routine inspections and for event follow-
up. The system of enforcement actions is fully developed and operational too. There are central 
 ( from CNCAN/HQ , in Bucharest )  and local  ( “regional” )  CNCAN inspectors. 

4. Education, continuous education and training in radiation protection

For education and training in radiation protection in general (all fields) two centers are available:
- The University of  Bucharest, the Post-graduated Course on “Use of Radioactive Isotopes” 
       ( yearly course );
- Institute of Physics and Nuclear Engineering Bucharest – Center for training and 

specialization of workers in nuclear field.

Both courses are authorized by CNCAN and are necessary in order to get the individual License level 
2.
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For continuous education in radiation protection  of the staff from  radiation medicine, a national 
training program is organized by the National Centre for Personnel from  Medical Domain , in 
collaboration with the Institute of Public Health Bucharest and the SC EXPERT PRO-RAD srl 
Bucharest  , including two courses ( 32 hours , each ) on “ Radiation  Protection in Diagnostic 
Radiology and Interventional Radiology “ and on “Radiation Protection in Radiotherapy”.

5. Qualified experts in radiation protection

On the 1st of August 2008, 66 persons were recognized by CNCAN as qualified experts in radiation 
protection, half of them being in medical field (most of them, in diagnostic radiology).

6. Medical physics

Since January 2006, the “medical physicist” is recognized as a profession and it was introduced in the 
Official List with Classification of Occupations in Romania. As a consequence of this act, a special 
regulation was jointly issued by CNCAN and MPH on “medical radiation physicists”, which was 
published in O.G. No.906/07.11.2006.The European Union and the recommendations of the 
European Federation of Organizations of Medical Physicists (EFOMP) in this field have been 
adopted. 

A specific education program in medical physics can be reported in Romania starting with the 
academic year 1995/1996. As a result of the Romanian Government Decision, from July 1995, two 
similar (but not identical) programs were implemented to the Physics Faculties from Bucharest and 
Iassy , including groups of maximum 20 undergraduate students per year and per university. In 1999, 
two other programs were created to Universities from Cluj-Napoca and Craiova, but only with a 
provisional approval of functioning.

At the end of the Cycle I (three years), the students are obtaining a License Diploma (similar with 
B.Sc.), after they have elaborated and defended a License Project. At the end of Cycle II 
(additionally, two years), the students have to prepare and defend a Master Project (for M.Sc.). Some 
of them have possibilities to improve their education by enrolling in a Ph.D. Program (the next three 
years).

In Romania there are now about 80 medical radiation physicists working in hospitals or in companies 
performing maintenance, repair, service, testing and control of radiological equipment ( half in 
radiotherapy and only 5 in X-ray diagnosis ), in addition to the 30 sanitary physicists from RHLs 
Network of the MPH.

It will be absolutely necessary to establish an institutional and organized system for continuous 
professional education and training for all medical physicists in Romania. It is also a real need, to set-
up a medical physics department in each big hospital, well equiped and with appropriate personnel.

7. Secondary Standard Radiation Dosimetry Laboratory (SSDL-Bucharest).

The Secondary Standard Radiation Dosimetry Laboratory in the Institute of Public Health (SSDL – 
Bucharest) is a full member of the IAEA/WHO SSDLs Network, since 1970. It is the second WHO 
Collaborating Centre for Secondary Standard Radiation Dosimetry, which was set-up by the World 
Health Organization (WHO/HQ in Geneva), after the SSDL- Buenos Aires (in 1969). The SSDL-
Bucharest is the national responsible for the Quality Audit in X-ray Diagnosis and Radiotherapy and 
an important training center for medical physicists from Romania.
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8. Main achievements in radiation protection of the patients and some problems

8. a Radiography

Following the revision by the MPH of the health screening programs for tuberculoses, CNCAN 
immediately issued a special order for prohibition of mass micro-radiography installations. This 
measure determined an important reduction of the unnecessary medical exposure of the population.
The use of reject/retake analysis as a routine part of a Quality Assurance (QA) program in hospitals is 
only at beginning in Romania. The protocols for QA and Control have been adopted, but the actual 
activity is influenced by the lack of medical physicists in diagnostic radiology departments.
The entrance absorbed doses to the patient are established for different procedures, but only few 
measurements were actually performed on patients. There is a need for special reference values for 
children of different ages. The replacement of old screens and cassette technology for better 
technology is in progress.

8. b. Fluoroscopy

The old direct-viewing fluoroscopy systems (i.e., non-image intensified systems that require dark-
adoption techniques) are prohibited since December 2005, as result of a special Order of CNCAN. 
This significally contributed to the reduction of radiation exposure of both general population and 
radiation workers (radiologists). An important step was the decision to provide all fluoroscopic 
installation (having image intensifier and TV) with appropriate control of patient doses, particularly 
with Dose-Area-Product meters. There is an increase in the utilization of the high dose rate 
fluoroscopic installations for interventional procedures. High radiation doses are expected to both 
patients and staff and special radiation protection actions are needed in the near future, to ensure that 
interventional procedures using X-rays are performed successfully for a patient dose that is as low as 
reasonably achievable. There is also a need to promote among medical personnel involved the 
awareness about radiation injuries that might arise from interventional procedures using X-rays.

8. c. Digital radiography

The digital radiography is only at the beginning in Romania. About 100 Siemens, Philips and 
Multisystem Swiss ray installations are in operation. The existing regulation do not describe the 
quality control tests (what tests, how often and by whom?) to be performed in digital radiography.

8. d. Mammography

Some investigations on patient dose and image quality in mammography were performing as a 
research activity by the Institutes of Public Health Bucharest and Iassy. No systematic QA/QC exists, 
and therefore the MPH do not approved any use of mammography as a screening procedure. 

8. e. Computed Tomography

There is a fast increase of the number of installations, which is still less then in other countries. The 
QA/QC is performed by SERVICE authorized teams, and not by local specialized staff. Few actions 
were taken to introduce low dose protocols and dose management, particularly for children, in CT 
facilities.  
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8. f. Nuclear medicine

55 nuclear medicine installations, including gamma cameras and rectilinear scanners, were registered 
as in use, by CNCAN, in December 2007.The activities are regulated by a specific radiological safety 
norm on “Nuclear Medicine”, which was published in O.G. No.139/15.02.2005..Only one qualified 
expert in radiation protection is available in nuclear medicine. Practice in nuclear medicine will be 
driven by the use of new and more specific radiopharmaceuticals for diagnosis and therapy. Two 
PET-CT systems are already available in Romania. Problems are regarding the reporting the 
misadministration of therapeutic amounts of radiopharmaceuticals and on control of potential 
radioactive contamination during the release of patients after radionuclide therapy. Action plans are 
under way to improve the situation.

8. g Radiotherapy

For therapy procedures, using sealed sources for external or local irradiation, one main objective of 
the radiation protection is to ensure that the dose to normal tissues is as low as reasonably achievable 
consistent with delivery of the prescribed dose to the target volume. A very important role has had the 
setting-up of the IAEA/WHO SSDL in Bucharest, which allowed the appropriate calibration of 
clinical dose meters from hospital, training in standard dosimetry of medical physicists from 
radiotherapy and organization of Quality Audits, using thermo luminescent dose meters in postal 
system. There will be an increased demand for radiotherapy owing to population ageing. There is not 
yet in place a mechanism for reporting accidental medical exposure in radiotherapy.

9.  Patient dose reporting

In agreement with Article 12 of the Council Directive 97/43/EURATOM, a system for reporting the 
patient doses was established in 2008, by the MPH. Several practical matters already arise.

10. ICRP 2007

In 2007, in the journal Annals of the ICRP ( Publication 103 ), the International Commission on 
Radiological Protection ( ICRP ), which is an well recognized primary body in protection against 
ionizing radiation,   published The 2007 Recommendations of the International Commission on 
Radiological Protection [4].These recommendations provide important guidance for our future 
activity regarding the protection against the risks associated with ionizing radiation, particularly from 
artificial sources widely used in medicine. Many of present radiation protection legislations need 
revision, according to the 2007 ICRP Recommendations.
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