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Fig. 1. Measurement of fractional anisotropy (FA) values at the
corticospinal tract.

Symmetric regions of interest circles are drawn on the cor-
ticospinal tract in internal capsule.

A
Fig. 2. (patient 1) A 52-year-old man with a left thalamic hematoma.
A. Computed tomographic scan on admission shows a left thalamic hematoma with a volume of 10.1 mL.
B. Diffusion tensor tractography superimposed on an axial isotropic diffusion-weighted image shows the corticospinal tracts of the
affected side appear to be just lateral to but not to run through the hematoma. The FA ratio in this patient was 0.60. Hemiparesis
gradually improved, and motor function at 1 month after onset was good.

B

—292—



CHEIBAOIEISIXI 2009 61:291-297

software (Radiology, Johns Hopkins University, SOM)
£ ol&ate] S AT 9 FAHEE FA AEE 41
WAl F4 FA AZolA 43 WEFZH(posterior limb of
the internal capsule)ol] ¥ PGS HA3t] FA 7S =3
FtHFig. 1). FA A=A ¥ W] dFo= Qg g3
24 &4 Axe WHE9e WES$ZH(posterior limb
of the internal capsule)?] FA #& A== vt = 59
o] FA #he2 747 vir & (HW & FA 3/4%4 & FA
). & EI =S (FA ratio) = H71sF5itt. gt Al
VA e ERALS FA A=l
P Hae] 9 AHTE)S A%
¥ WA RN E
e dx=
45" olstz skgitt,
729 &4

N

l

o

)

3
o

oon BN
o> HU
Y oox o lo met £ 2 oo mx o o g o lo

of -1)" i
b ol
Tt ot
-
é o, —
oY o

1

=
il
=

w19

u
o
4
i

Do
=
o
e
o>

19
o

ot
o,
M ¥
o
£ 02

w = &
« O
= =

i
M
X
O
m
=
N,
2
>
ne
rlo

]

N

uet
\2
~
o
Sl
1o
=
ol
lo
fo
2
(o
ot
&
i,
)
4
ffll

4 *

oo e &

ode &N
N

rlo

D4 1o

¥ of

el )

N

—
=)
X
=2

il

M oy
g Mo
i
{0 OHﬂ
ol
x
52
|

=
oh
k3
au
mN
o

Ho
2 o
>
uy)
i3
A,
rir

e

N
fo
of
o
2
gt
ol U
o

2me] dabelsal oAt Helw dEe) 9A9) u

DAL o e ol Jr gt

L

B A FAS 1E Fol
Ab(manual muscle test, MMT)E o]&3}<]

Atk 057 BF Fed o

JE 2L rlo Ob

A TR > D S
o

A
ﬂo
i oo M

ol
oy

/\io]

T T

o
S

v dejolm 55+
sl A ZAd3ksth. ke 5752 FET(MMT 4-5)
7} B (MMT 0-3) &2 Lrid,

EA4¢l £4& Spearman s rank-order correlation

coefficient® ©]-&ske] =AY} o] H], £3)|

SHEE, 3A 94 Hrrel dFae] 1A FEH Y A
HAAE EAEHReH, FoFES p € 0.0562 SFTHSPSS
11.5, Chicago, IL).

Apo] it A 55.1
A (424-T8A) L A 13, of 5o}, P& LA}
shitelA Qdake] Fode Hit 3U(1Y-7Y) oA}, Akl 4]
B gFo A w7 139, A 3ol w7y 1
ARES FAo] ARE A¢E 29ollon A W &do
SHtE A= 3woldith il GA] datslasEdels =
AEAY AREF] Byl 1.8 mLolA 62.9 mLE Bt
14.1 mLAtH dF9] F3= Ul A A 2 A9 =
AR frofg JaaEAvE sidloy 118 Fof =4ty
AALel frolet 24 AFAASE BATH(FA r=-.659,
p=.003, A r=-.476, p=.046). =3} FFo| Fy|o} R
H S ES (r=-.519, p=.027), @F2 F]9} 329 ¥ 2%
29§ (r=.622, p=.006) Aloldl| f<I3t A} Q)

A

B

Fig. 3. (patient 4) A 71-year-old woman with a left thalamic hematoma.

A. Computed tomographic scan on admission shows a left thalamic hematoma with a volume of 1.7 mL.

B. Diffusion tensor tractography superimposed on an axial isotropic diffusion-weighted image demonstrates that the corticospinal
tracts of the affected side are displaced anteriorly and appear to run through the hematoma. The FA ratio in this patient was 0.71.
Hemiparesis slightly improved, and motor function at 1 month after onset was fair.
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Fig. 4. (patient 14) A 46-year-old man with a right putaminal hematoma.

A. Computed tomographic scan on admission shows a right putaminal hematoma with a volume of 31.9 mL.

B. Diffusion tensor tractography superimposed on the axial FA map demonstrates that the corticospinal tracts of the affected side
are completely discontinuous due to adjacent hematoma. The FA ratio in this patient was 0.57. Hemiparesis hardly improved, and
motor function at 1 month after onset was poor.
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Fig. 5. Correlation between FA ratio and motor function at 1 month after onset.
A, B. Scatterplots show the correlation between FA ratio and manual muscle test (MMT) score at 1 month (A, upper extremity; B,
lower extremity).
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Table 1. Patient Characteristics and Diffusion Tensor Tractography

Patient No./ Location of Volume of FAratio Pyramidal MMT" on admission MMT at 1 Mo
Age(y)/Sex ICH ICH (mL) Tract Type® UE LE UE LE Treatment
1/52/M Thalamus 10.1 0.60 1 3 3 4 4 Conservative
2/56/M Putamen 3.1 0.83 1 4 4 4 4 Conservative
3/47/F Putamen 2.8 0.82 1 1 1 4 4 Conservative
4/71/F Thalamus 1.7 0.71 2 2 2 3 3 Conservative
5/49/M Putamen 17.0 0.83 1 3 3 4 5 Conservative
6/43/M Putamen 10.4 0.85 1 2 5 4 5 Conservative
7/57/F Putamen

IVH 18.3 0.62 2 2 2 3 3 Conservative
8/68/M Putamen,

Thalamus, IVH 7.3 0.92 1 3 4 4 5 Conservative
9/61M Putamen 26.3 0.58 3 2 2 3 3 Conservative
10/58/F Putamen 18.3 0.87 1 4 4 4 4 Conservative
11/42/M Putamen 2.0 0.92 1 4 5 4 5 Conservative
12/48/M Putamen 62.9 0.52 3 2 3 0 1 Conservative
13/50/M Putamen 6.4 0.86 1 4 4 4 4 Conservative
14/46/M Putamen 31.9 0.63 3 2 4 2 4 Aspiration
15/46/M Putamen,

Thalamus, IVH 214 0.57 3 2 2 2 2 Conservative
16/63/F Putamen 1.2 0.72 1 4 4 5 5 Conservative
17/78/M Putamen 2.8 0.85 1 4 4 4 4 Conservative
18/78/M Thalamus 9.8 0.68 2 3 3 3 4 Conservative

Note:- ICH, intracerebral hemorrhage; IVH, intraventricular hemorrhage; FA, fractional anisotropy; MMT, manual muscle test; UE, up-

per extremity; LE, lower extremity

1, corticospinal tracts are deformed by hematoma but not to pass hematoma; 2, corticospinal tracts run through the hematoma; 3, cor-

ticospinal tracts are completely discontinuous due to hematoma
®0, zero; 1, trace; 2, poor; 3, fair; 4, good; 5, normal
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Applicability of Diffusion Tensor MR Imaging and Fiber Tractography
That Predict Short-Term Functional Motor Outcome in
Patients with Deep Intracerebral Hemorrhage'

Ha Hun Song, M.D., Young Joo Kim, M.D.?

'Department of Radiology, Cheju Halla General Hospital
*Department of Radiology, Uijongbu St. Mary's Hospital, College of Medicine, The Catholic University of Korea

Purpose: The purpose of this study was to evaluate the applicability of diffusion tensor MR imaging (DTI) and
fiber tractography (FT) for the prediction of short-term functional motor outcome in patients with spontaneous
deep intracerebral hemorrhage (ICH).

Materials and Methods: DTI and FT were performed in 18 patients with deep ICH within seven days after on-
set. Fractional anisotropy (FA) values were measured in the posterior limb of internal capsules bilaterally, and
the ratio of values (hematoma side/contralateral side) was determined as the FA ratio. Patterns of corticospinal
tract alteration were categorized according to the anatomical relationship between the corticospinal tract and
ICH. Motor impairment was assessed on admission and at one month after onset. The FA ratio, patterns of
corticospinal tract alteration and degree of motor impairment were analyzed for correlation.

Results: The FA ratio measured shortly after the onset of ICH correlated with motor function on admission
and motor outcome at one month (p < 0.01). Good motor functional outcome was seen in all patients with an
FA ratio greater than 0.8. An initial corticospinal tract injury on FT correlated with motor function on admis-
sion and motor outcome at one month (p < 0.05).

Conclusion: Early evaluation of corticospinal tract injury based on the use of DTI and FT can provide predic-
tive value for short-term functional motor outcome in patients with deep ICH.

Indexwords :  Diffusion magnetic resonance imaging
Cerebral hemorrhage
Movement disorders
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