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The quality in diagnostic radiology has many dimensions. It is equally concerned with

the equipment characteristics and with the human element. Patient dose and image quality are

two factors which monitor the overall performance (equipment plus human element). To

ensure the highest efficiency was achieved, i.e. maximum image quality at lowest possible dose,

it is not enough to check the final result because different wrong factors may compensate , for

example, an over exposed film may be compensated by the underdevelopment and the result to

be "acceptable". That means the quality control program could include a sequence of

measurements of the performance characteristics for all components of the imaging equipment.

Quality control (QQ as a main part of quality assurance (QA) in diagnostic radiology

exists in many countries. A lot of national and international reports and guidances were issued

concerning the scope, measurement methods, frequency of testing, tolerance levels [1, 2, 4, 5,

6]. In our country, however, QA system in radiology does not exist. Some efforts started in

last year to implement and enforce the European legislation. Following the Medical Exposures

Directive 97/43/EURATOM [3} in each radiology department must be set up appropriate QA

programmes including QC measures and patient dose assessments. Our medical physics

community could be the power in this process. No materials, however have been written in

Bulgarian to give guidance in this very important topic.

The work which frames are presented here was undertaken to fill in this vacancy. It was

designed to serve as a methodical guidance for medical physicists and another specialists who

will perform quality control tests on the X-ray equipment. All measurements described have

been testing for three years in the Department of Radiology in the Regional Hospital in

Shumen. The guide covers only tests for the conventional radiographic equipment. Another

types of radiological installations require specific test measurements with different tolerance

levels and will be an Object for further work.
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Quality control measurements can be divided in three levels: acceptance testing,

commissioning and routine performance testing. The guidance covers commissioning and

routine performance testing. The purposes of the commissioning are to ensure that the

equipment is ready for clinical use; to confirm that the requirements of the national radiation

protection regulations are met; to direct to a optimization measures; to establish baseline

values for defined number of parameters against which the results of sequence routine

performance tests could be compared. When the QC programme in the department will be

started, installations already working also must pass commissioning. The purpose of the

routine performance testing is to check the consistency of the performance of the X-ray

equipment during the period of its clinical use. That why the QC measurements in general do

not have an "absolute value". They are aimed to monitoring the consistency of the parameters

comparing their values with the "baseline". In order to obtain comparative results it is

necessary to use similar exposure conditions each time the test is carried out on given X-ray

installation, e.g. the same X-ray cassette with the same screen-film combination, fixed focus to

film distance, fixed settings, the same phantoms, the same measurements devices. Key point in

QC programme is setting up the tolerance levels, i.e. levels of performance at which corrective

action needs to be initiated. The Commission of European Communities has prepared

harmonizes "Criteria for acceptability of radiological and nuclear medicine installations" [4].

These levels are similar to remedial levels (RL) suggested in the Report 77 of the Institute of

Physics and Engineering in Medicine in UK [5]. In the last report in addition the second action

level has been introduced named suspension level (SL) - "a level of performance at which it is

recommended that the equipment should be removed from clinical use immediately until the

performance is corrected" [5J. This approach was adopted in the guidance presented. Most of

the tolerance values has been taken from above two documents, consider our modest

experience. Minimum set of test to be cany out has to include measurements of those

parameters which have suspension levels. These parameters "are indicative of performance that

is so unacceptable in terms of patient dose, staff dose or image quality that use of the

equipment has to be suspended' [5].

List of test measurements included in the guidance is shown in Table 1. The table consists also

recommendations about the minimum frequency of a routine performance testing. The

frequency selected in given QC programme depends on the complexity of the equipment, on

the clinical workload and on the availability of staff to perform testing.
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Table 1. List of quality control measurements for general radiographic installation

Test measurement

1. Accuracy of the distances and scales
2. X-ray and light beam

2.1 .X-ray and light beam alignment and centering
2.2.Film changer alignment and centering
2.3.OrthogonaIity of X-ray beam and image receptor
2.4. Accuracy of the automatic collimation

3. Exposure timer
3.1. Consistency of exposure time
3.2. Accuracy of exposure time

4. Tube potential
4.1 .Consistency of the tube potential
4.2. Accuracy of the tube potential
4.3. Variations with changes in tube current
4.4. Variations with changes in mAs
4.5. Waveform

5. Filtration
5.1. HVL measurements

6. Radiation output
6.1. Reproducibiliry and repeatability
6.2. Variations with change in tube current
6.3. Variations with change in exposure time
6.4. Variations with changes in mAs
6.5. Variations with changes in tube potential

7. Effective focal spot size
8. Grids

S.I. Test for artifacts
8.2. Grid centering and focusing

9. Automatic exposure control
9.1 .Constancy of film density for all chambers
9.2.Constancy of film density with change of tube potential
9.3. Constancy of film density with change of patient thickness
9.4. Constancy of film density with change of screen-film combination
9.5. Air kerma measurements on the X-ray cassette

10. Leakage radiation
11.Darkroom tests

11.1. Darkroom lightproofing
11.2.FiIm fogging

12. Film processor monitoring
12.1.Setting up the processor
12.2.Periodical sensitometric monitoring - measurement of base plus

fog; speed index and contrast index
12.3.DeveIoper temperature
12.4.Measurement of pH of the developer and the fixer
12.5,Measurement of silver content of fixer

12.6.Measurement of replenishment rates
13. Cassettes, intensifying screens and films

13.1. Visual inspection and cleaning of the cassettes
13.2. Assessment of light tightness of the cassettes
13.3. Film-screen contact
13.4. Relative speed of intensifying screens

14. Viewing conditions-viewing boxes and environment

Minimum
frequency

6 monthly
6 monthly

yearly

yearly

yearly

yearly

yearly
yearly

yearly

yearly

yearly

weekly

weekly
3 monthly
3 monthly
3 monthly

monthly
as required
6 monthly

yearly

yearly

Action level

RL

RL SL
RL SL
RL
RL

RL
RL SL

RL
RL SL

RL
RL
RL
RL

RL SL
RL
RL
RL
RL

RL

RL SL
RL
RL
RL
RL
RL

RL
RL SL

RL SL

RL SL
RL
RL
RL

RL
RL
RL
RL
RL
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For each measurement pointed in a Table 1 the guidance comprises detailed description

of measurement method as well as list of needed test tools and devices. Most of this

instruments should be purchased but some can be manufactured locally. Must be pointed that

all quality control measurements are noninvasive, one have to arrange the test tool in the X-ray

beam and to measure the performance characteristic of the equipment from the patient

radiation safety point of view.

Quality control tests must be performed by the specially educated and trained staff. More

frequent tests which do not require sophisticated equipment or detailed analysis can be

performed by the radiographic staff of a radiology department. Medical physics staff of the

department will take the key role in setting up the QC program and performing commissioning

and the basic routine performance QC testing.
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