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The optimization of image quality vs. patient dose is an important task in medical imaging. The effective use of ionising radiation in diagnostic radiology involves the interplay of three factors: image quality, radiographic technique and patient dose. Maximal validity of optimization has to be based on clinical images.
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Simultaneous measurement of patient dose levels and image quality assessment is used to investigate possibilities for dose reduction and maintain image quality. 

The survey was conducted in a local hospital performing more than 60 000 images annually and representing typical Serbian practice. 

Three most frequent diagnostic procedures (five projections) were included into the study.  Initially, skull radiography PA and Lat was part of the study as well, but the number of patients was not enough to make any valid conclusions with the specified timeframe. 
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Preliminary, image quality was assessed by experienced radiologists using “European Guidelines on Quality Criteria for Diagnostic radiographic Images”. Following examination types were included into the survey: chest PA, chest LAT, pelvis AP, lumbar spine AP, lumbar spine LAT and LSJ, based on their frequency. 

Comparing actual radiographic technique with recommended technique in European Guidelines, modification of practice was proposed and implemented and image quality was re-assessed in the subsequent study.

At least 10 adult patients were followed for each projection, before and after corrective actions. 
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Radiography examinations were performed using two relatively new imaging systems. Innomed X ray system was used exclusively for chest radiography, while Philips unit was used for other examination types. The later was equipped with Automatic Exposure Control setting.

The basic features on X ray units used for this study are shown in the Table. 
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QC test were performed on both units prior the study. Standard protocol was used. Both units met stated criteria. The exception was low filtration in the unit used for chest radiography. 

Slide 7: 

For the purpose of patient dose assessment kerma are product was measured for each patient. Using these results and data on field size and geometry Entrance surface air kerma was calculated accordingly, for the purpose of  comparison with DRLs. Dose surveys were performed before and after corrective measures, alongside with image quality assessment. 

Slide 8: 

Image quality was assessed by two experienced radiologist using well known European Quality criteria. 

Following examination types were enrolled: chest Pa and Lat, pelvis and lumbar spine AP and Lat. Skull radiography was eventually omitted for before mentioned reasons. 
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Each criteria for particular examination as given in European guidelines was assessed with yes or now, i.e. fulfilled or not.

General image quality assessment included optical density, contrast, sharpness and beam limitation. These were assessed visually by radiologists by using yes or now for each. Then, the assessment results were summed for each film.

Finally, each film was assigned with a mark from 1 to 4 (as shown on the slide) with respect to its acceptability. 
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After preliminary image quality assessment staff was instructed to change their working habits where appropriate. In practice, this means that exposure factors were changed and tube filtration was increased. As a base, recommended radiographic techniques from European guidelines were used.  It is worth mentioning, that operators were not willing to change their working habits willingly. 
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The Table presents results on radiography technique, patient dose measurements and image quality assessment for preliminary and subsequent study. Also, the percentage of images which had all criteria fulfilled is shown in the one of the columns.
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The upper graph presents patient dose values before and after implementation of corrective actions. A decrease in dose values up to 60% can be observed. 

Bottom graph presents data general film assessment for preliminary and subsequent study, as well. 
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Results on the film general acceptability assessment, before and after corrective actions, are presented on the upper graph.

Bottom graph present the degree of compliance with diagnostic requirements according to European quality criteria, again before and after corrective actions. As you can see, there is a considerable degree of overall compliance of resulting scope for both preliminary and subsequent study. It should be noted that both radiologist were close in assessments of image quality and film acceptability. 
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In addition, it is important highlight that for the participating staff it was the first to be involved in project of this kind, particularly to perform image quality assessment. In spite of their enthusiasm, it was not possible to carry on without permanent presence of a medical physicist on site. 
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Further, similarly to finding from a previous presentation, preferences of softer images were used to justify application of low kVp values, particularly in chest radiography.

And, staff was not even aware that it is possible to use hard-beam technique. 

There was also a degree on non-compliance for a few specific criteria. An outstanding example, in the case of Chest PA radiography, is criteria on “visualisation of the spine thought the hart shadow”. By using high kVp values, this particular criteria was not fulfilled. However, it appears that it is not critical for overall image quality assessment. 

It should be noted that equipment for QC of viewing boxes was not available during the survey. 
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To illustrate the need for training, this was first time for operating staff to perform sensitometry tests. This was done on daily basis, and they really appreciate results with respect to the dark room performance.  Before, an unsatisfactory image quality raised by radiologist, was an indication of bad processor performance. 
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Large dose saving without compromising diagnostic information were found for some examination types, showing that this simple method is very efficient dose reduction tool in conventional diagnostic radiology. 

The usefulness of European quality criteria was demonstrated. 

Also, need for staff training is of utmost importance in Serbia.

