
AbstractID:7134Title: Investigation of Quantitative CerebralBlood Flow Measurementfrom Dynamic-
Susceptibility ContrastPerfusionMR Imagingon 3T system
Purpose: To investigatewhat factors affect the quantitative CBV, CBFandMTT measurements from dynamic-susceptibility contrast(DSC)perfusionimagingon 3T
MR system. Differentcalculation methodsweretestedfrom healthyvolunteersand critical issueswere identified.

Method and Materials: Single-shot gradientecho EPI was used to acquire T2*-weightedperfusionimages from 3.0T scanner. A program was developedto
interactively selectthe arterial input function (AIF) along with high resolution anatomic images.Perfusion datawere fit ted by gamma-variatefunction. AIFs with
dif ferentpeak(P), time to bolus arrival (t0), time to peak(tmax), FWHM andarea(A) underthe curvewereselectedfor perfusion calculations. Four methods were
usedto calculateCBV, CBF and MTT: (1) No deconvolution (No-DECONV); (2) InverseFourier transform (IFT); (3) Singularvaluedecomposition(SVD); (4) Block
circular singularvaluedecomposition (cSVD).

Results: InverseFourier transform demonstrated mostconsistent results. SVD’s resultvaried much, dependingon preset threshold (0.45) to eliminateill -conditioned
singular values. Al though cSVD hasimprovedAIF dispersionsensitivi ty, it also relied on a preset global threshold(0.04) to stop the residue function oscillation.
Surprisingly, CBF from No-DECONV wasverycloseto theresultfrom IFT.

Theselection of AIF wasthemostimportantfactor thatcontributedto thefinal CBV, CBF. SinceCBV is normalizedby AIF, its areais moreimportantthanits peak.
Thet0 and tmaxplayedlessimportant role thanA andP,especiallyfor IFT method.

Conclusions: With largeenoughSNRfrom 3T MR system,IFT is themostreliablemethodto calculateCBFandMTT. AIF selectionis mostimportantstep to get
accuratequantitative CBF. Venousoutput function (VOF) shouldbeconsidered if it provideslargerarea thanthose from otherAIFs. All themacro-vesselsshould be
removed sothattheCBV and CBFare not overestimated.


