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INTRODUCTION 

The health care system of Hungary is equipped with proper 

radiological technologies in the field of diagnostic radiology and radiation 

therapy. Monitoring of the absorbed ionizing radiation doses delivered to 

the patients is provided. The personal doses of medical staff dealing with 

radiation are monitored by Kodak film badges. 

From the wide spectrum of medical applications this paper focuses on 

the special interests on the increasing number of interventional cardiology 

and radiology procedures. The medical staff that carries out interventional 

procedures is likely to receive significant radiation doses to their hands, or 

parts of their body not covered with protective shielding. During these 

roentgen diagnostic procedures the medical staff stands close to the patient 

and X-ray machine in an inhomogeneous radiation field. Moreover, the 

occupational dose is measured only by one film dosemeter, worn under the 

lead apron in order to estimate the effective dose in Hungary.  

The aim of our measurements was to determine the doses on 

uncovered parts of body of medical staff during interventional procedures 

using LiF thermoluminescent (TL) dosemeters [1,2].   

 

MATERIALS AND METHODS 
The parameters of the thermoluminescent (TL) LiF(P) dosemeters 

used for control measurements were as follows: 

- Size of LiF(P): diameter 4.5 × 0.5 mm, sintered (Poland) 

- Annealing: 1 h at 400 
o
C and 2 h at 100 

o
C temperature. 

- Energy dependence negligible above 50 keV photon energy  

- Thermal fading at room temperature is about 5 % per year 

The TL pellets were read out one day after the irradiation period using 

a Harshaw 3500 TLD reader. The irradiated dosemeters were evaluated 
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twice to obtain the background reading as well. The lowest detectable dose 

was about 0.01 mSv, the SD was 5 %. During the interventional procedures 

C-arm type X-ray machines (Siemens) were used. Figure 1 shows the 

position of patient and medical staff. 

 

 

 

Figure 1. The position of medical staff during interventional procedures 

 

 

RESULTS AND DISCUSSION 

 

Table 1 shows the dose data measured during two months’ 

intervention procedure at radiology and cardiology departments. The highest 

doses were found on the fingers and knees of medical doctors. The hands of 

doctors were in the field of direct beam, it is shown by the high doses on 

fingers. 

In case of cardiologist the finger’s dose was about 10 times higher in 

comparison with the radiologist’s dose due to the complicated and longer 

procedures. The measured doses on knees of cardiologist were extremely 

high. The doses of assistants were found about 5 times lower in comparison 

with doctors. The medical doctor stands closer to the patient. 

The occupational doses of medical staff measured by film badges 

under the lead apron were in every case <0.2 mSv. 
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Table 1. Measured dose data on uncovered parts of body during 2 months    

Position of TL 

dosemeters 

Cardiology department 

(mSv) 

Radiology department 

(mSv) 

Eye lens  1.5 0.4 

Left hand fingers 28 5.0 

Right hand fingers 24 2.0 

Knees 73 -- 

 

CONCLUSIONS 

It can be stated, that measured doses on eye lens, on left and right 

hands are in good correlation with international publications [3]. The highest 

doses were found on uncovered knees. Results suggest:  

- the annual amount of procedures for staff could lead to exceeding 

ICRP dose limit for skin (500 mSv/year) 

- wearing only one film badge (or other dosemeter system) under the 

lead apron does not provide proper information on the occupational 

dose of medical staff. 
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The medical staff during interventional procedures receives significant 

doses on their hands, or parts of their body not covered with protective 

shielding equipment, as they are close to X-rays field.  

It can be stated, that interventional radiology and cardiology have one 

of the highest doses among the X-ray diagnostic procedures.  

The radiologist use X-ray machine directly in the interventional 

procedures. The occupational dose is measured only by one Kodak film 

badge worn under the lead apron for the estimation of the effective dose in 

Hungary. 

Our lecture presents the results of dose measurements on eye lens, 

hands, knees using LiF thermoluminescent dosemeters on the medical staff 

of two Hungarian hospitals.  

Results suggest that wearing only one film badge (or other dosemeter 

system) under the lead apron does not provide proper information on the 

real occupational dose of medical staff. 
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