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The Correlation of Motor Impairment and Fractional Anisotropy in Diffusion Tensor Imaging in

Post-stroke Hemiplegic Patients
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Objective: Diffusion tensor imaging (DTI) fully charac-
terizes water molecule mobility, allowing an exploration of
fiber tract integrity and orientation in the human brain. The
purpose of this study was to investigate the correlation
between motor impairment and the changes of fractional
anisotropy (FA) in the internal capsule in post-stroke hemi-
plegic patients.

Method: Six normal subjects and 19 post-stroke hemiplegic
patients who had a lesion in the internal capsule were
included in this study. DTI was performed with a 3.0 Tesla
MR at the mean interval of 28.2 days after stroke. Motor
impairment was assessed with the Motricity Index and Trunk

Control Test at the time of the imaging study. FA was
measured in anterior limb and posterior limb of internal
capsule.

Results: FA reduced significantly in the affected region
compared with the other unaffected region in patients and
normal region in controls. FA in the affected posterior limb
of the internal capsule was correlated with the Motricity
Index score of the affected upper limb (r=0.642, p <0.05).
Conclusion: DTI can be helpful to evaluate motor impair-
ment of the upper limb in post-stroke hemiplegic patients.
(J Korean Acad Rehab Med 2004; 28: 122-125)

Key Words: Diffusion tensor imaging, Stroke, Motor impairment

M =

o |0 &

fuorlr 8o [
=
)
X
A
f
ofy
o
fru
-0,
r
rg
=
R:)
o
2
2
>
o
ol
~
=
ful

A2 el wS Fa3He.
&4 F 25715 % e A7E Astel WA=
AN A7)

magnetic stimulation), *3}73 A}(electroencephalogram), %A}

(magnetoencephalogram), A}=- ¥ (transcranial

Aad: 20033 12€ 269, AAEAY: 20043 3¥ 23
WAAR: =8, ) FFGA TTF FiHE 194974

700-712, AB gL FAIEYD ALty

Tel: 053-250-7947, Fax: 053-250-7268

E-mail: rohj93 @hanmail.net
o] 7= 20039% ABhtu Tkl g A7H Aol ofs)

o] o1 A9

S

WZ o329 (positron emission tomography), TF A W&
ksl ©@5-39J(single photon emission computerized tomo-

graphy), 7154 x| 2}7]13 9 9 J(functional magnetic reso-
nance imaging) 5°] ©]-& %o} gt HZ MEZE F47H
ol g4k el X o Ab(diffusion tensor imaging)< Basser 5 0]
HzZ2 afetdon, 29 HEHE SiS o] &ate A

Ao A HuA 53] 52 AFAR T sl 7
AHF2E ABA ol HPEH 02 ST F e A
W otk

EFoNA Fik |A GAS o] 83 B AT o F
oAza e, FES AR IS FEA F S
=43 v 5 ke 20% 71 F7FsEA T obF A7)
o} s 7)ol AaEon,) HA8 gas o 3
AT M E B3 A2 YeRY AR S0 28y o
% Ao A it 'lA Gge] visH RS} 2575
FaBAC U ATs o] FAXA gUth E AT X
EF02 & ARFT &84S 71 He] 3 E g s
Sk BlA S Yt & Ao HieHEs 5
7 49 RS gotRuzl shHTh

122



5719 2| 62l - HES & HOH| SXolM M HIM et

1) o

TRH ABARE Ve Avpay MEF B F ¥ 4
NBUGY AN & RS FUT 1999 S5
P

A
FA7F 107, A7} 9 el w734
AAeE 7<}7li“ﬂ AelM Fol & HolA &= 4
Aol 6 thad o2 A tH(Table 1).

ot Py

S EA G HEF I T Hd 28290 30T
247157 94X (Signa VH/i, GE Medical System, USA)Z
AHgste] AlgstGnh. Sk 'lA GS s 7

1 2~3-%F8F Echo Planar Imaging®ll B4+ 732 AAMAAA

Z3ste] AREstAaL < diffusion-sensiti-
zing grad1ent 25 ek b Value 1,000 s/mm’, TR 10,000 msec,
TE 71.8/72.3 msec, matrix 128%128, FOV 23~24 cm, NEX
1, 5 mm slice thickness, 227WAIZFE 43 2123t} 94 2%
3 Functool 2000 Z& 1#S AL&3le] 2pE 02 B3 ]

2

~

(]

lﬂlr

. 9 AFEe

Table 1. Demographic Data

Characteristics Patients Controls
Number 19 6
Age (years) 59.1£13.4 39.3£15.7
Sex (Male/Female) 10/9 4/2
Affected side (Right/Left) 10/9
DTI after stroke (days) 28.249.2

1. DTI: Diffusion tensor imaging
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Table 2. Fractional Anisotropy of Internal Capsule in Patients and

Controls
Patients
Controls
Affected Unaffected
Internal capsule
Anterior limb 0.30£0.09*  0.40+0.07 0.40£0.08
Posterior limb 0.33£0.11*  0.52+0.09 0.53+0.09

Values are meanz*standard deviation.
*p<0.05

Fig. 1. Fractional anisotropy (FA)
map at the level of the internal
capsule (arrow) were shown as a
axial scan image of brain MRI in
a patient with right middle cerebral
artery infarction (A) and normal
health control (B). The signal
intensity of the right internal cap-
sule was much less compared to
the left internal capsule in a patient
and the same region of normal
control.
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