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Purpose:
The AAPM UltrasoundTask Group No. 1 hasrecommendedvarious quality control (QC) testsfor ultrasoundsystems,

including quantitative measures of spatial resolution (via full width half maximum, or FWHM) anddepthof penetration(DOP)of the
ultrasound beam. In our department, FWHM andDOParemeasuredusing spatial measurementtools built into the ultrasoundsystem
software. However,the measurements aresubjective,compounding variationsin how eachphysicistmakes the measurementswith
variations in the performance of the ultrasound system. Here, we seekto determine the role of theseuser-basedmeasurement
variations.
Method and Materials:

To remove usersubjectivity, a Matlab programwaswritten to automatethe measurement of FWHM andDOP, requiring
the user only to drawa cross-section throughthe fi lament target in thephantom(for FWHM) anddefine theedgesof theimages(for
DOP).

The automatedsoftware was usedto analyzeQC imagesfor L12-5 ultrasoundtransducers(n=11) usedwith Philips iU22
scanners; analysiswas performedby threephysicstechnologists, all of whom havebeen trainedto routinelyperform ultrasoundQC.
Resultswerecomparedwith historicalmeasurements madeby visualinspection.
Results:

The two measurementtechniques yielded axial and lateral FWHM valuesthat differed by an average of 18% and 15%,
respectively.Themanual measurementshada rangeof 0.56mm and0.47mm, respectively, while theautomatedmeasurements had an
averagerangeof 0.28mm and 0.13mm. TheautomatedDOPmeasurements differedfrom themanualmeasurementsby anaverageof
3.9mm±5.9mm; therewaslittl e differencein therange of DOPvalues.
Conclusion:

While little improvement wasseenin themeasurementof DOP, imagesthatdid not meetthecriteria setforth by TG1 for
FWHM when measuredmanually passedusing the automated technique. This highlightsthe importanceof distinguishingbetween
user- and equipment-dependentvariations in QC measurements.


