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Purpose: To develop an advancednon-linearcurvefi tting (NLCF) algorithm for

analyzing dynamicsusceptibilitycontrastMRI data of thehumanbrain.

Materials and Methods: Relative cerebral blood flow (rCBF) was assessedusing

dynamic susceptibility-contrast MRI at 1.5 T. A simultaneousdual FLASH pulse

sequenceandGd-DTPA (0.2 mmol/kg) wereused for 20 volunteers,with measurement

of rCBF in white matter (WM) and in gray matter (GM). The acquired data was

deconvolvedwith arterial input functions (AIF) using singular value decomposition

(SVD). The truncated Taylor expansionsof the cost function at the currentiteration of

the measuredsignal wereemployedto derivethe Levenberg-Marquardtequation in the

optimization.

Results: From eachof the recalculated parameters,a perfusion-weighted imagewas

outlinedby use of the modified non-linear curve fit ting algorithm. The results werean

improved estimation of rCBF for the volunteers. The averageGM/WM rCBF ratios

were 1.90 ± 0.09(n = 20), usingdeconvolution with AIF andSVD.

Conclusion: Thepresentstudydemonstratedanimprovementof thekinetic parameters

from thedynamiccontrast-enhanced(DCE) T2*-weighted magnetic resonanceimaging

datawith theuse of contrast agents.


