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Abstract

The quality control program for diagnostic x-ray units has started at the Institute of Occupational and
Radiological Health during 1990. It includes, among other measurements, reproducibility of dose, high voltage
and exposure time. Dose reproducibility was less than 5% for 70% of tested x-ray units. The exposure time and
high voltage reproducibility were less than 5% in 60% cases. The cassettes with amplifying foils made from
components of rare earth are used in 10% of all x-ray departments. It is very important to work as much as it is
possible to modernize general infrastructure as the radiological protection of patients would be better.

1. Introduction

All ionizing irradiation sources in FR Yugoslavia are constantly subjected to the regular
dosimetric control performed by specialized institutions authorized by Federal legal
regulations.

The medical radiological equipment is of the special importance as includes radiological
protection of patient, besides public (and/or environment) and occupational protection. The
radiological protection of patient has specific characteristics in diagnostic radiology,
radiotherapy or nuclear medicine.

In the diagnostic radiology if the image is not of adequate quality it may lead radiologist to an
incorrect diagnosis. If the quality of the radiograph is so poor that it cannot be used, than the
patient will be exposed again. That cause an unjustified increase in patient dose and increase
in the cost of diagnosis.

The most objective evaluation of image quality is the physical measurement of X-ray unit
parameters. The quality control program for diagnostic X-ray units has started at the Institute
of Occupational and Radiological Health during 1990. The certain results of generator
investigations to date are present in this paper.

2. Instruments and methods

The kVp applied to the X-ray tube should be checked to ensure that it is in reasonable
agreement with the kVp indicated on the control panel. The direct measurement of kVp is not
practicable as a routine test. The most common indirect method is to determine the peak
voltage from measurements of radiation quality. We have used digital kVp meter, Victoreen,
Model 07-473 or Victoreen, NERO, Model 6000M. The measurements were done in the
interval from 60 to 100 kVp in steps of 10 kV.

The radiation output was measured for dose reproducibility testing by Victoreen RAD
CHECK Plus, Model 06-526 or Victoreen, NERO, Model 6000M, with parameters: 100 kVp,
320 mAs and distance lm from focus.

And, for the exposure time reproducibility testing we have used instruments Victoreen, Model
07-457 or Victoreen, NERO, Model 6000M. The duration of scannings was selected at the
control panel as 1 s, 0.5 s or 0.32 s.
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3. Results

During last ten years about 250 X-ray tubes have been tested annually. But, 318 X-ray tubes
have been tested from January, 1999 to September, 2000.These results are presented in this
paper as they represent the quality level of X-ray units.

A patient can receive widely different exposure depending on the facility. In the Table I are
given doses per mAs for different X-ray generators at the patient position.

Table I. The dose in mGy/mAs

The type of
X-ray unit

half-wave

6,12- rectifiers

D
1.3

0.117

0.500

0.060

0.054

0.015

2.807

0.352

D - mean value; a - standard deviation; Dm;n, Dmax - extreme value

The results of dose, high voltage and exposure time reproducibility are shown according
strong criteria (less than 5%), and following the accepted criterion by our legal regulations
(less than 10%). They are given in the Table II.

Table II. The reproducibility for various type of X-ray units

Reproducibility

DOSE

kVp (for 80 kV)

TIME

Number of
tested units

318

249

318

Measured deviations
< 5 %

72.54%

59.73%

63.28%

> 5% and < 10%

10.96%

35.71%

15.44%

> 10%

16.50%

4.56%

21.28%

4. Discusion
Although the majority of analyzed generators (83.5%) showed satisfied reproducibility of dose
(less than 10%), the mean values of measured quantity ranged over two orders of magnitude
due interaction of numerous factors.
There have been 79 dental X-ray tubes tested. About 30% units have had inaccurate timer, and
were repaired after control.
The cassettes with amplifying foils made from components of rare earth are used in 10% of all
x-ray departments.
It is very important to work as much as it is possible to modernize general infrastructure as the
radiological protection of patients would be better.
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