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Background. 
medical diagnostics and patient treatment.
Objectives. To assess the operational potential of nuclear medicine in Poland based on existing database/literature sources 

Material and Methods. To gather all available literature data on the medical use of ionising radiation in Poland several 

the European Society of Nuclear Medicine.
Results. 

electronics engineers and IT specialists) provide indispensable scientific/operational support and are vital for the develop-
ment of nuclear medicine departments. They are mainly responsible for ensuring that all equipment functions effectively and 

-

Conclusions. -

SPECT/CT gamma cameras.

Key words

-
stycznych i leczniczych.  

-

w Polsce.  
 

 oraz 
danych Europejskiego Towarzystwa Medycyny Nuklearnej. 



Nr 3

its beginnings lying back in the thirties and forties of 

-
finition it covers all diagnostic methods and treatments 

sealed radioactive sources and is part of radiotherapy. 

orthopaedics. It can be divided into two basic groupings. 

the other is more specific and used in the later stages 
-

dioisotope methods that monitor the effectiveness of 
treatments such as chemo- and radio- therapies so that 
for instance cancer metastases can become recognised. 
The fundamental advantage of radioisotope techniques 

-
sed through measuring specific operational parameters 

-

methods which use radioisotopes exploit chemical com-
pounds labelled with radioisotopes which are designed 

permitting ionising radiation to destroy these diseased 
locations. In particular they are used in oncology for 

medicine thereby forms a significant and unique branch 
of medical diagnosis and treatment. Oncological exa-

to the European Commission’s (EC’s) Radiological 

exposure resulting from all medical examinations is 

actual numbers of examinations performed constitute a 

The presented study aims to assess the current po-
tential of nuclear medicine facilities that are available 
in Poland in terms of staffing and equipment.

dedicated just to the medical use of ionising radiation. 
-

sources of information were obtained from The Ministry 

Central Statistics Office on radiation hygiene found in 

European Society of Nuclear Medicine and the results 
of the undertaken survey. 

-
nually issued by the Centre for Health Information 
Systems (within the scope Medical Statistics System) 
that contains data in various forms collected from 

 financial reports arising from studies conducted by 

Institute of Tuberculosis and Lung Diseases. Data from 
the Medical Statistics System are gathered according 
to the Statistical Analysis of the Public Statistics Pro-

aparatów.
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regulations. This data are only from the remit of the 
Ministry of Health and not from either the Ministry of 
Defence nor the Ministry of Internal Affairs and Admi-

information can be found on national demographics and 

Most information is broken down into provincial and 
district levels. 

The main tasks of the National Atomic Energy 

supervision over radiation exposure activities which are 
achieved by the following means: 
-  issuing permits and taking other decisions concer-

ning atomic safety and radiological protection thro-
ugh analysing and evaluating the relevant application 
documentation submitted by organisational units 
engaged in radiation exposure activities.

- preparing and carrying out control inspections on all 
activities that may cause radiation exposure.

- managing all data from radiation monitoring sys-
tems.

The number of registered organisational units whose 
activities (one or more) involve radiation exposure are 

Act which establishes their supervision by the President 
of the National Atomic Energy Agency (31st December 

bigger than the number of organizational entities since 
there are a lot of entities which conduct many different 
activities (some of them even several activities of the 
same type on the basis of separate licenses). The reports 
on radiation hygiene 
provincial sanitary-epidemiological levels and describe 
those organisational units that use ionising radiation for 
medical purposes including X-ray units and equipment. 

The Polish database reveals that there are 55 medical 
establishments that provide nuclear medicine facilities 

all 63 with more gradually being planned. These institu-
tes are however not uniformly distributed throughout the 

in the Swietokrzyskie and Opole provinces (Table 1). 

Table 1. The number of medical centres performing radio-

Country/Province Year
Number of 

radioisotopic 
diagnostics centres

Poland

Province

66
66

56
68
69
73

67
Lower Silesia

Lublin Region 5
Lubuskie Region
Lodz Region 6
Malopolska 6
Mazovia 8
Opole Region 1
Subcarpathia 3
Podlasia
Pomorania
Silesia
Swietokrzyskie Region 1
Warmia-Mazuria 3
Wielkopolska 6
Western Pomerania

It is also worth noting the growth of private centres 

The survey showed that the average area of a nuc-
 divided into 3 working 

areas. Usually one of these has a Class II isotope status. 

of supervised areas the others being controlled areas. 

Nuclear medicine centres in Poland are variously 

measuring iodine uptake using a single-headed gamma 

that are single or double headed providing planar or 
rotational imaging and up to the SPECT/CT and PET/
CT hybrid systems. It is estimated that such centres 

and 8 scintigraphs. The numbers of gamma cameras 
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replacing with up-to-date hybrid types that fulfil the re-
quirements of contemporary diagnostics that guarantee 
combined isotopic and CT imaging. The average age 
of gamma cameras used in the European Union (EU) 

still been used for over 16 years since their last manu-

with radiopharmaceutical facilities to protect against 
cells from laminar flow and in measuring radioactivity 
levels. There also ought to be a systematic supplying 
of radiological protective equipment such as suitable 
containers or protective barriers for syringes as well 
as measures for personal protection and against any 
accessories remaining that are radioactive.

completed in Poland as part of the national campaign 
programme launched for fighting cancer. As a result 
Polish nuclear medicine centres became equipped with 
fully-profiled gamma cameras for undertaking onco-
logical examinations. An important part of furthering 

the development of nuclear medicine in Poland is the 
Ministry of Health project entitled ‘Positron Emission 
Tomography (PET) - and radio-pharmaceutical produc-
tion 18FDG in Poland.  

in nuclear medicine of which 151 are specialists within 

persons that are qualified in higher education (including 

and IT). These staff are vital for developing new dia-
gnostic techniques and radio-pharmaceuticals as well as 
in checking the operating effectiveness of equipment. 

employed in nuclear medicine departments. 
  

As well as employing doctors in nuclear medicine 

as do technicians whereas medical physicists constitute 
-

tor/officer with the necessary authorisations issued by 
the President of the National Atomic Energy Agency. 
The numbers of employees in the aforementioned pro-
fessional groupings varies within a given department 
or centre according to its size and the type of isotope 
diagnostics and/or therapy undertaken. Departments 
operate in single or double shift systems depending 
on their size and available facilities/equipment. Those 
departments that offer isotope treatment therapy provide 

-
ees work for 5 hour stretches. Staff are also obliged to 
attend and complete introductory and periodic training 
courses in radiological protection at the end of which 
an exam needs to be passed resulting in a certificate that 

the individual and environmental exposure to ionising 

aforementioned groupings is assigned to either Category 

few percent are in fact assigned to Category A.

Using hybrid systems requires that a given doctor 
be qualified in radiology or is a radiology specialist. 

Country/Province Year

Gamma cameras

Numbers

Numbers 
per 

inhabitants
Poland

Province

87

86
85
98

Lower Silesia
11

Lublin Region 11
Lubuskie Region
Lodz Region
Malopolska 7
Mazovia
Opole Region
Subcarpathia
Podlasia 3
Pomorania 7
Silesia
Swietokrzyskie Region
Warmia-Mazuria 3
Wielkopolska 7
Western Pomerania 5
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Doctors from nuclear medicine departments manage 

-
ster isotope doses themselves by direct application to 
tumours in certain types of cancer. 

patient care and administer radiopharmaceuticals as 
and when necessary. Existing nurse training does not 
really cover nuclear medicine so it seems that specialist 

the Centre for Postgraduate Education of Nurses and 
Midwives. Such courses should include modules devo-
ted to radiological protection for both staff and patients. 

Their duties are to ensure quality control and 
the preparation of all radiopharmaceuticals given to 

departments’ turnover of isotopes. Most are analytical 

possess higher degrees. Attempts are now being made 
to launch a radiopharmaceutical specialisation for tho-
se qualified at higher degree level that should include 
training on radiological protection. 

Current regulations stipulate either technical qu-

-
-

affairs is maintained due to unchanging work practices 

of staff duties for different functions e.g. in preparing 

and in performing tests. The problem is a lack of part-
-time bridging studies designed for allowing staff with 
many years experience to be become qualified as elec-
troradiological technicians. Such studies are however 
now organised by the Polish Society for Nuclear Me-
dicine (under the patronage of the National Consultant 

officially recognised. It is therefore necessary that an 
appropriate training system be formalised for nuclear 
medicine technicians or by introducing a system of 
specialisation based on amended laws. Indeed when 

-
tions) demonstrate insufficient knowledge of nuclear 
medicine and thus a unified educational programme 
needs to be developed for this field.

These are qualified staff from higher education but 
few actually specialise in this field. To obtain authori-
sation for conducting examinations/testing using such 

a certificate issued by the National Centre for Radio-

Nuclear Medicine Centres are unable to employ new 
medical physicists and those already occupying such 
positions do not have this specialisation. The problem 
is that there are only limited places in centres that pro-
vide training in this area and where those accepted are 
mainly radiotherapy physicists. 

electronic or mechanical engineering fields. They are 
responsible for all the equipment and IT systems requ-
ired for the nuclear medicine departments to operate 
under. Radiological Protection Inspectors frequently 
come from this professional group. Medical engineers 
had also been previously responsible for performing 
diagnostic tests and instrument calibration prior to the 
change in the law which now assigns such tasks to the 
medical physicists. 

They also need to be taken into account and consist 

and periodic training on radiological protection and 
dosimetric control. 

Despite the deficiencies of there being few up-to-

nuclear medicine. This can be compared to 7.5 million 
X-rays performed annually in the Mazovia province 

The survey demonstrated that the average monthly 
number of patients that underwent isotopic diagnosis 

where in this respect Poland is one of the lowest in 
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18 million are done per 311 million inhabitants (i.e. 

-
dioisotopic tests performed globally increases annually 

-
gnostic infrastructure and very few qualified specialists. 
The waiting time for radioisotope testing ranges from 

Radioisotopic therapy YEAR YEAR 

---
Thyroid gland: Mild disease ---

---
Others 88 ---
Totals

“---“  no data

Table 3.  Numbers of radioisotopic diagnostic tests/exami-

Types of diagnostics Year Year 

1 ---
Thyroid gland ---

3 Parathyroid glands ---
Salivary glands ---

5 Lungs ---
6 Heart ---
7 Liver ---
8 Intestines and other GI 

examinations 571 ---

9 ---
---

11 ---

I131 – whole body examinations ---
13 ---

Lymphoscintigraphy ---
15 Adrenal gland 66 ---
16 Others 75 ---

Totals

nuclear medicine.
“---“  no data

Table 5.  Reference activity levels of commonly used radio-
pharmaceuticals administered to adult patients with 

cm) for the most frequently conducted diagnostic 

Examination type Radionuclides and 
Radiopharmaceuticals

Radioactivity 
levels used 

Skeletal imaging
99m

phosphonates

imaging
99mTc – colloids
99mTc – HmPAO
99mTc – ECD

Cisternography 111In – DTPA

Thyroid imaging
99mTcO

I – iodides
131I – iodides

Searching for 
thyroid tumour 
metastases after 
gland ablation 

131I – iodides

Imaging of the 
parathyroids 
and any arising 
adenomas 

99m

Imaging lung 
ventilation

133Xe – dissolved gas
Xe – dissolved gas

99mTc – DTPA - aerosol
Planar imaging of 
lung perfusion 

99mTc – microspheres

Tomography 
imaging of lung 
perfusion 

99mTc – microspheres

Liver and spleen 
imaging

99mTc – labelled 
colloids

Dynamic imaging 
of the biliary tract 

99mTc – di-octyl imino 
derivatives

Imaging splenic 
denatured 
erythrocytes 

99mTc – denatured 
erythrocytes

Examining the 

blood through 
pulmonary and 
heart circulation 

99mTcO  – solution
99mTc DTPA

imaging of the 
left ventricle 
and operational 
dynamics 
(gating) 

99mTc – erythrocytes 
(labelled in vivo)

Perfusion 
imaging of the 
left ventricular 
cardiac muscle 

99m

isonitriles and 
equivalents 

Tl – chloride
Imaging Meckel’s 
diverticulum

99mTcO  – solution

the GI tract - 
localisation 

99mTc – erythrocytes 
and equivalents 
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methods for treating endocrine tumours have also been 
introduced by using isotopically labelled somatostatin 
analogues (with permission given by the National Health 
Fund on an individual basis). Three types of radioisotope 

palliative treatment of the skeletal system. In addition 

131 labelled 

need to be hospitalised in isotope therapy departments 
where appropriate standards of radiological protection 
are necessary (e.g. having separated drainage systems). 

Nuclear medicine departments use many radiophar-
maceuticals for performing diagnosis and treatment who-
se reference levels are set down in the Ministry of Health 

gamma cameras (e.g. Tc99m 111

in PET diagnosis (e.g. F18 68 11). Therapies using 
89 and Y  

. Radionuclides emitting 

I131 153 (Tables 6 and 7).

1.  The field of nuclear medicine is continually develo-
ping.

the numbers of diagnostic tests using radioisotopes 

in Poland. 
3.  Additional equipment/instrumentation will thus be 

required to meet this need for instance consisting of 

new equipment purchases comprise of those already 

Table 6. Fundamental isotopes used in nuclear medicine departments with maximum activities declared in licenses for 
using radioactive sources as issued by the National Atomic Energy Agency (estimated average data)

No. Source type Isotope Maximum radioactivity (up to) Generator isotopes Used for
1 Open Ga67 - Diagnostics

Open Sr 89 - Therapy

3 Open Tc99m Generator 
Mo99-Tc99m

Diagnostics

Open In111 - Diagnostics
5 Open I - Diagnostics
6 Open I131 - Therapy
7 Open Sm153 - Therapy (imaging possible)
8 Open Y - Therapy
9 Open Ra - Therapy

Open Lu177 - Therapy (imaging possible)

11 Open Re188 Generator 
W188-Re188

Diagnostics

Open Ga68 Generator 
Ge68-Ga68

Diagnostics

13 Open F18 - Diagnostics

Table 7. Fundamental isotopes used for instrument calibration in nuclear medicine departments.
No. Source type Isotope Radioactivity Remarks
1 Sealed Co57 Plane source

Sealed Co57 Point  source (marker) 
3 Sealed Cs137 For  meter radioactivity 

Sealed Na For PET/CT scanners
5 Sealed Na
6 Sealed Gd153 For SPECT/CT scanners
7 Sealed Ge68 For PET/CT scanners
8 Free F18

9 Free Tc99m For gamma cameras
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which enlarges the available pool. 
-

re must be a change in how diagnostic imaging is 
structured and conceived in Poland. 
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