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Introduction.
Because of the widespread use of mammography for early breast cancer detection the implementation of optimisation of image quality has been initiated in Slovak republic. On the basis of EC Directive 97/43 the new Slovak legislation improved the national system of acceptability of radiological examinations by implementation of Guidance Levels, system of education and necessity of introduction of Quality Assurance (QA) and Quality Control (QC) programmes in radiological departments. [1]


For the achievement of the good practice experienced staff and close collaboration between radiologists, medical physicists and radiographers is required.  For this reason IAEA initiated between 1999 and 2001 a co-ordinated research program for optimisation of image quality in mammography in some Eastern European countries. Our institute took part in this CRP with the aim to implement the European QA/QC protocol in a sample of mammography departments and to achieve improvement of the image quality and patient dose reduction. [4]

Following this international program national mammography audit was initiated. In our contribution the results and experiences of a this audit are presented. On the national level 42 mammography units were chosen in accordance with equipment performance for quality control programme at this departments, for two parts of the mammography audit in the years 2002-2005.

Material and methods 

The program of QA in mammography included three phases of work. The first phase dealt with the assessment of the existing status of radiological practice and equipment performance in the selected mammography installation and training and education of radiologists and radiographers. The second phase was devoted the implementation of technical quality control programme and patient dose measurement. The third phase dealt with clinical image evaluation according to the criteria defined for cradio-caudal and medio-lateral oblique projection by the European Commission. [3]

The Commission of Ministry of  Health for QA in radiology Committee developed clearly defined and documented procedure for achieving the QA/QC at radiography departments. Criteria for realizing QA program in form of a manual were outlined, having the following items:

· detailed instruction of  performance standards with tolerance limits established  for QC test (daily and weekly)

· adequate training for radiologist as well as radiographers in the area of QC and dosimetry

· sample forms, worksheets, charts and records used for QC testing

· standardization of exposure (positioning, loading factors, ESD)

· guidelines for acceptance criteria for diagnostic radiograms

· QA program review. [5]
It was supposed that all participating mammography departments are equipped by necessary measuring tools: sensitometer, densitometer, phantom RMI 156, PMMA plates. The results of QC tests performed by radiographers of all mammography departments were sent every month for evaluation to our department. In two 6 month period were collected the results of measurements of:

· object thickness compensation (measured weekly)

· long time reproducibility (measured daily) 

· phantom image quality on the standard RMI 156 phantom (measured weekly)

· ESD on phantom with TLD (once during the audit)
· reject film analyses. [6]
For the evaluation of the quality of clinical images each mammography department sent 4 images of 10 patient (2 CC and 2 MLO). This images were evaluated by a group of independent experts nominated by the Slovak Health Ministry.  

Results
The entrance surface doses measured for breast thickness of 45 mm were assessed by thermoluminiscent dosimeters located on the RMI 156 phantom. The results are given in table 1. 

Table1. ESD measured on the RMI 156 phantom and parameters of exposed films on various mammography units

	
	ESD (mGy)
	Optical Density
	Phantom RMI 156 score

	average
	5,57
	1,22
	10,66

	median
	5,72
	1,195
	10,5

	max
	10,292
	2,08
	14

	min
	1,628
	0,56
	8


In the following figures are the results of the quality control tests performed in two runs of the audit. Automatic Exposure Control compensation for the object thickness variation was measured by exposing different PMMA plates of thickness ranging from 20 to 60 mm, using the clinical settings.  All optical density variations smaller than 0.15 0D in respect to the routine optical density have to be considered as acceptable. Figure 1 illustrates the distribution of our results.
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Figure 1. Object thickness compensation in different mammography units before and after QA implementation
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Figure 2.  Long-term reproducibility in mammography units before and after QA implementation

The long term reproducibility has been assessed from the measurements of the optical density and mAs product resulted from the exposure on the PMMA plates. Deviations from baseline value (central optical density) greater than 0.15 optical density are to be considered as unacceptable (figure 2).

Table 2. Analyses of the results - percentage of non-fulfilled criteria
	
	Object thickness compensation
	Long term reproducibility
	Phantom image quality evaluation

	Before QA implementation
	34,5 %
	10,3 %
	6,9 %

	After QA implementation
	4,5 %
	0
	12,8 %


In the table 2. is presented the improvement of some followed parameters during the second run of audit.  Figure 3 indicates the caused of rejection of the films. 


Figure 3. Film reject rate according to cause of rejecton (2nd run)
Summed scores for each patient were compared separately for CC and MLO projection. In the figure 4  is given an example of image score evaluation performed by field radiologist and independent experts for CC projection.
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Figure 4. Image score by field radiologist and independent expert for CC projections (in run 2)

Conclusions 

The presented results show the improved quality of mammography examinations due to regular check-ups of technical and clinical parameters and fulfilment of the required tolerances of measuring parameters. It can be stated that:

· 30% participating departments exceeded the reference level of ESD (7 mGy) at the beginning of the audit  revealed the values below the reference levels after the second run of the audit

· Parameters of mammography images required in using RMI 156 phantom were not meet  by 6,9% of department in the firs run and only by 2,8% in the second run

· In clinical assessment of second run significantly decreased in proper positioned in patients
· The audit results are the groundwork for continuous quality assessment of mammography departments as a main prerequisite for conducting preventive examinations and for health insurance purposes. 
The uniform standard method for QA at mammography departments was elaborated and published as the regulation of the Ministry of Health for performance of preventive mammography examinations in SR.
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