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Fractional Anisotropy of Diffusion Tensor Imaging as a Predict Factor in Patient
with Acute Cerebral Infarction
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Abstract

Purpose : Diffusion tensor imaging(DTI) allows the visualization of fiber tract damage in patients with
cerebral infarction. The purpose of this study is to evaluate the correlation between degree of NIH stoke scale
and fractional anisotropy (FA) in patient with cerebral infarction.

Material and Methods : 16 patients aged 36~77 years(male : 11, female : 5, mean age : 61y), diagnosed
cerebral infarction by diffusion weighted imaging(DWI), underwent 24 directional diffusion tensor
imaging(DTI). Patients had the DTI taken within 3days of stroke onset. Comparison of DWI, FA value on DTI
were measured infarcted area and counter part of specific region of interest (ROI). And evaluation of
differences between clinically improved patient group (n=9) and unimproved patient group (n=7) until 2 week
follow up after development of cerebral infarction. Clinical status was scaled by NIH stroke scale.

Results : Quantitative measurements of FA confirmed statistically the significant diffusion changes in the
infarct compared with the matched—counter part region. In DWI, the infarcted area shows high signal intensity,
however FA value on DTI was lower than normal brain parenchyma. The FA value of clinically improved
patient by NIH stroke scale was 0.49, and the value of contralateral normal brain parenchyma was 0.41. On the
contrary, FA value of infarcted area shows about 15% lower than normal brain parenchyma. But, the FA value
of unimproved patient by NIH stroke scale represents a half those of contralateral normal brain parenchyma

Corresponding Author: 242
FAEY ZUA UG stAlstn A S D, E-mail istardrangio@naver .com, Tel: +82-61-760-1137
S0 2 20108 042 262, AAIZXF: 20104 06 302, =& LXt: 2010E 08 182, X SHELX: 20104 093 14

mO

13



14

Vol4, No.3, &3 H145, 20104 09€

(0.28 on infarcted area vs. 0.56 on normal brain parenchyma). So, the FA value of unimproved patient group

was considerably less than those of improved.

Conclusion :

It is concluded that the unimproved patient group after cerebral infarction showed much less FA

value than that of normal brain parenchyma. The FA value of DTI may be one of the useful parameter to

predict outcome of cerebral infarction patients.
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Table 1. Patients Profiles and NIHSS change

Division Sex/Age Onset Risk Factor Lesion (g;:if) (gvl\lzii)
F/T 3 day HIN CR 2 1
M/67 2 day DM, HIN, Lipidemia BG 5 2
M/63 3 day HTN (R 4 2
F/5%6 1 day OM, HIN, Lipidemia IC 4 1
;2‘;:2;?: W66 2 day Asthma ® 5 0
/51 3 day HN (R 5 2
F/75 <1 day HIN, Atrial Fibrillation CR 3 1
M/55 2 day HTN, Smoking IC 5 4
M/65 3 day - (R 2 1
M/45 <1 day Smoking IC 5 5
M/63 2 day OM, Atrial Fibrillation (R 4 4
M/69 1 day HTN (R 4 4
“g;‘t”‘l);:ﬁd F/67 <1 day DM, HTN, Lipidenia Ic 5 5
M/36 1 day oM (R 5 6
M/45 2 day - (R 6 8
F/%5 <1 day - CR 5 5

HTN = hypertension, DM = diabetes mellitus, IC = internal capsule, BG = basal ganglia, CR = corona radiata
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Fig 1. Region of interest (ROI) drawn on Diffusion tensor maps and Color map
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Table 2. FA value of Clinically improved patient group and unimproved patient group

improved patient group

unimproved patient group

Pt. No FA aff. FA unaff. difference Pt. No FA aff. FA unaff. difference
1 0.54 0.57 - 1 0.43 0.70 -3%
2 0.43 0.47 - 2 0.22 0.41 -45%
3 0.42 0.47 -11% 3 0.32 0.62 4%
4 0.44 0.50 -12 4 0.23 0.46 4%
5 0.39 0.45 -13% 5 0.26 0.52 -50%
6 0.33 0.39 -16% 6 0.28 0.62 -55%
7 0.35 0.43 -1% 7 0.25 0.60 -58%
8 0.5 0.74 25
9 0.26 0.36 -28%h

Nean 0.41 0.49 -15% r 0.28 0.56 —42%

FA aff.= fractional anisotropy of the affected hemisphere,
FA unaff.= fractional anisotropy of the unaffected hemisphere
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