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Despite of very fast developments in the field of Interventional 
Cardiology, the level of doses received by medical staff is still substantial 
and therefore must be routinely controlled. The annual dose limits 
established by International Commission on Radiological Protection are 
monitored by the personal dosimeters worn under the lead apron. In this 
method the information about doses on uncovered body parts can be only 
approximated. Values obtained by means of ring or wrist dosimetry are also 
insufficient to provide basis for conclusions on the extremities doses 
received by medical staff.  

The main purpose of this study was to investigate radiation doses 
absorbed for eye-lenses and extremities to personnel participating in cardiac 
procedures. 

The doses were measured using highly sensitive thermoluminescent 
dosimeters (LiF: Mg, Cu, P), calibrated in Secondary Standard Dosimetry 
Laboratory for X-ray beam typical of cardiac procedures. TLDs were placed 
in three locations: in a special band on eyebrow ridge, on a left ankle and on 
a left hand (finger’s ring). Considerable amount of detectors used allowed 
determining the actual distribution of doses.  Mean equivalent doses per 
procedure for Coronary Angiography (CAG) and Coronary Angiography 
with Percutaneous Transluminal Coronary Angioplasty (CAG+PTCA) were 
investigated. For CAG these values amounted to: on left eyebrow ridge from 
80 µSv to 140 µSv, on right eyebrow ridge from 30 µSv to 75 µSv, on ankle 
from 80 µSv to 110 µSv and on hand from 190 µSv to 240 µSv, 
respectively. For CAG+PTCA the observed levels were: on left eyebrow 
ridge from 170 µSv to 240 µSv, on right eyebrow ridge from 60 µSv 
to 160 µSv, on ankle from 180 µSv to 270 µSv and on hand from 410 µSv  
to 590 µSv, respectively. The wild range of doses for both eyebrow ridges 
was especially visible and depend on operation position with respect to X-
ray tube. 

The eye-lens doses will be measured using a Randoman anthropomorphic 
phantom for finding conversion coefficients between eyebrow ridge and 
eye-lens dependence. 

In addition, dose area product, time of fluoroscopy and projection angles 
were registered and gave possibility to estimate the equivalent dose-DAP 
relationship. The estimated link allowed for the calculation of doses received 
by the staff in C-arm projections known to deliver the highest doses.   
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