
AbstractID:6368Title: DiagnosticMedicalPhysics Characterization of a High Field MR
Scannerusinga Stateof theArt MR HeadCoil.

Purpose: To discussdesign characteristicsof stateof the art “multi-element” coil technology and performancetesting of 3.0T MR
imager.

Method and Materials: All testswere conducted on a SiemensTrio 3.0T imagerusing a 12 element headcoil. ACR accreditation
phantom andmanufacturer providedphantomswereused. With thedevelopmentof new imaging techniquessuchasparallel imaging,
manufacturershave developed multi-element coils for advanced imaging capabilities. Thesereceive only coils can be applied
independently or subsetsof elementscan beusedfor a particular exam.Thesignalsare combinedby a hardwarecalledMode-Matrix.
Multi -element coils, however, have associatedproblemssuchasdrop in signaluniformity acrossthe image.Further imagedistortion
canbemoresignificantwith high performancegradients. Variousprocessingfil ters areavailableto addresstheseissues.
Our testsincluded:

a. Operationalcharacterization of MR scanner at thecoil elementlevel.
b. Effect of imagequali ty fil ters available.
c. Imagequality in parallel imaging.

Results: ACR tests passed withoutthe application of imagequality filt ersexceptfor uniformity, for which pre-scannormalize was
used. Rawfilter reducedtruncationartifactwith lossof spatialresolution.No majorimpacton SNR or distortion correctionwhen
usingElliptical andLargeFOV filters, respectively. With GRAPPAbasedparallelimaging, low contrastdetectibilitydecreasedalong
with slight reductionin maximum uniformity (around99%,98%and96%)for acceleration factorsof 2, 3 and4, respectively.Number
of spokesvisiblevariedas 8, 5, and 0, for acceleration factors of 2, 3 and4, respectively, in slicenumber11 (ACR recommended
phantom andsliceprescription). Spatial resolution remainedunchangedat 0.9mm. Uncombinedimagesshowedindividual coil
elementswith different SNRvalueswhile noiseremainedapproximatelyconstant.

Conclusion:System design and application-based testing of magnetic resonanceimagersprovide valuable insight into scanner
capabilities.


