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Abstract : Recently many studies are trying to diagnose the perfusion abnormal of brain tissue in early stage of ishemic stroke
using MRI. There is a simple diagnosis software for this. But, a special software is not still practicable for mapping images
offering information about the structure and the function of braintissue through postprocessing the images.

This paper works on development of an algorithm for image mapping of cerebral perfusion parameters using the Gamma-variate
curve fitting. The signal intensity variate curve according to time measured in each pixel of perfusion MRI is nonlinear, and
various hemodynamic parameters are not computed accurately. Levenberg-Marquardt algorithm(LMA). nonlinear optimum
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algorithm with high convergent speed and stability. is used to compute them. That is, the signal intensity variate curve is
fitted by the Gamma-variate function. Various hemodynamic parameters - Cerebral Blood Volume(CBV), Mean Transit
Time(MTT), Cerebral Blood Flow(CBF), Time-to-Peak(TTP), Bolus Arrival Time(BAT), Maximum Slope(MS) - are computed

using LMA.

As the result, these are mapped into images. In hyperacute ishemic stroke, the mapping images made from perfusion MRI are
very useful to foresee the range of forthcoming cerebral infarction through evaluating hemodynamic changes of perfusion.
Key words : Gamma-variate curve fitting, Levenberg-Marquardt algorithm, CBV, MTT, CBF, MRI
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1. 27 (Perfusion) MRI
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Fig. 10. Concentration-time curve after curve fitting
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Fig. 11. 77-year-old woman with hyperacute ischemic
stroke with arterial occlusion and decreased CBV

(a) T2-weighted MR image is normal except for abn-
ormal subtle high signal intensity in right basal ganglia
(b) 3D time-of-flight MR angiogram reveals occlusion at
M1 segment of the right MCA(middle cerebral artery)

(c) CBV map shows decreased CBV in right MCA
distribution

(d) MTT map shows increased MTT in right MCA
distribution corresponding to the region of decreased
CBV;

(e) Time-signal intensity curves measured during pass-
age of contrast material show no signal change in right
MCA distribution compared with normal signal reduction
in left MCA distribution

(f) Follow-up CT scan 3 days after the onset of
symptoms shows well-defined infarction in right MCA
distribution, which corresponds to the region of decre-
ased CBV
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