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Fig. 1. Scheme for the ROI placement. Ellip-
soid ROI in the size of 100~200 pixels was
placed on the callosal genu, callosal splenium,
and bilateral optic radiata of a representative
transaxial level on each parametric images.
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Fig. 2. Comparison of regional ADC(x) differences between the low-
MMSE, high-MMSE and normal control groups. Although the ADC
(x)s were markedly larger in the corpus callosum than in the optic radia-
ta, their differences between the groups were relatively small.
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Fig. 3. Comparison of regional ADC(y) differences between the low-
MMSE, high-MMSE and normal control groups. The ADC(y)s were
slightly larger in optic radiata than in the corpus callosum, showing an in-
verse trend of the ADC(x)s. Also, in the corpus callosum, they in-
creased with the order of disease severity.
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Fig. 4. Comparison of regional ADC rate differences between the low-
MMSE, high-MMSE and normal control groups. A significant differ-
ence was seen in the callosal genu between the three groups (p<0.05).
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Fig. 6. Correlation between the MMSE scores
and the ADC rate of each region in multiple
lacunar patients. There was a slight positive
correlation between the ADC rate and the
MMSE scores (p<0.05, r=0.42).
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Fig. 6. The ADC(x), ADC(y), and ADC rate parametric images of a multiple lacunar patient
(76 years, female, MMSE =22) and a normal control (35 years, male) . Note that gray scale con-
trast between the corpus callosum and subcortical white matter was striker in normal than lacu-

nar patient.

LLIOTNAIERZEZANPICERDS HD
THHEOIE, BERREOCRRA LD ADC
HE G 2R LB O LICHET S A Bk A
Konsn. SEKH Lo EPLE&OD
DARPESAEL S L INHBEEELCHTERITE
Tid7x  ROI &k DFHfE & L Tl g/
SNWLDICEEEBLBONED, SHBIDE
DEBNFHEPLEEE 2 5. H3HELT
ABRF TRV bE (b=710) [T\ CTiH
B DB B NTEAITIER L\ DI MR T
6 FF BE W& O {5 5 B A I & % partial volume
effect PERTERVWT L THS. Thidg
BEIANE OV 2% I 2 7o SR BRI A e 5
C L TEETEZAEEAH DY, kOB
HELEZ TS,

DEDBEEERE L/ ETERBREL bRBIN
LEBELEREL, LRUEMFEIC T %M,
FHC IR OILER TR T S R EET &
OBSEMTH D, KBBTHRE & Fx & ORIk
HRLIZINETORFAVDEFFE LV E

208

Bbh s, AERLIT—XOEEMHSCHEMIC
B L THZAFHIENNETH 5 & DD FEMRK
BT 1T A MR ORI L IR D
BREDPOH AR THREVWEEZTWAE. T
BE A BIBERGEOREE L CTHVWCER 2
EOIBMFBEDE T & D X > nmiEn s
EHETAHDTHAD ). NCEHOMEREL LU
2 K3 T OIE B R B 3.5~4 T, Pierpaoli
HOWES LIFIT—H LW, Thbok
[T ML 2 BTl 1.5~3 LET LBICKERE T
HEABMELR L. —7F, hEeRasii
VBT CTORMESBRNC &0 D, IRERK
HOETEyBOBBERDO ERICE S L C
HBPRKEVWEEZ LN, BIHESGREO LR
TR O ERER TS 2 LA 5D, 4
B TIHHEORA T & A Aok 2%
MEHEERTHDD T W LTSN
5. ThE TORREBENTIZ T SR & BER
BITHE D R T IR RN & OBR AR S
NTWAHY, Jo2 LARERPEE KB O dis-



S FENERRRZE 1T d51 B MG HR B R TR

connection % FOBERI L TWBICDW
T, WERZTH R 2N L EE & B
N5, EEHEOFHEOERICOWTHHF
i LN o\, Fb b 2 EEOA
BRI OZ TN & SERBE L D7k
"o FEENTCWAE EE bR, 451%age
match L7c E COFHIBANELEEZ b5,
IR IS L/ R E OB gL, e
BEEOIBE A EO X5 IKH,D »TAFl
XhssEZONS. —HIIBEOCESER XD
FAEI B\ TIREREL D BT 2R LS S o
BIICR A C L efA LT ORBIIESCR
BWc WL S ET530DT, COHFICE
T AEERAVE B SEICHESL L CWb Z EidE
SETHHENO~D . &3 —FEABEo LS
B OSBRI BFICEA TS T CHER
MEDHEEE S 7 DRERE OFHID 19, Bis/x
FORPEILLERZ LD LT HRADTHA.
Z DS EIC B\ T 4 DINEEDOZRNEE
ICERTHEE LMEDT A7 INE TR
N7  DEEMMELY FRT 5BHERDD
SHELABE PRI NG.

f& B

MR B B MR DIEBE TS
EPL INBGRFABIC TH b h S EREES 2 #hO
PRECRRE L OFHI Lz, ZORR, KRR
B AR OISRERT L HERET 2O
B ARB I, KB FEYHEVW-AE
P FER DEBFE LT R - B r b
SRMREEORIZELE R 2 b1 5 ek S
BV, BROEAEICETAE R AEEPSBE
ERbhi.

K TOESIL, 825 HAARSIBES
Sk& (19979 H, KE) THELL.

¥, AREROBRTICHI > THBHE S %
L7z B ARBEK A BRSO R L 55 B,
FEFR RN N e 4« RIE BRI R s 538
FhFELET. 72 IDL™ | & A EEGIF

B LEEEMB I T IVWE LT ARy
FRBARIEBK, EoERICES - LET.

X R

1) Hachinski VC, Lassen NA, Marshall J : Multi-
infarct dementia : a cause of mental deteriora-
tion in the elderly. Lancet 1974 ; 27 : 207-209

2) Terayama Y, Meyer JS, Kawamura J, Weathers
S, Mortel KF : Patterns of cerebral hypoperfu-
sion compared among demented and nondement-
ed patients with stroke. Stroke 1992 ; 23 : 686—
692

3) DeReuck J, Crevits L, Coster W, Sieben G, Van-
der Eecken H :Pathogenesis of Binswanger
chronic progressive subcortical encephalopathy.
Neurology 1980 ; 30 : 920-928

4) BITEI : FROFER & ER-NR O H» 6
MHEEHEGFOMEEE LHX. MELESF
1973 ;15 : 357-366

5) MFE— : MIEHEAHERORRAE. BMKHE
1987 ; 27 :1291-1297

6) Ishii N, Nishihara Y, Imamura T : Why do fron-
tal lobe symptoms predominate in vascular de-
mentia with lacunaes? Neurology 1986 ; 36 :
340-345

7) Fukuda H, Kobayashi S, Okada K, Tsunematsu
T : Frontal white matter lesions and dementia in
lacunar infarction. Stroke 1990 ; 21 : 1143-1149

8) Stejskal EO, Tanner JE :Spin echoes in the
presence of time-dependent field gradient. J
Chem Phys 1965 ; 42 : 288-292

9) Stejskal EO : Use of spin echoes in a pulsed mag-
netic field gradient to study anisotropic, restrict-
ed diffusion and flow. ] Chem Phys 1965 ; 43 :
3597-3606

10) Mansfield P : Multi-planar image formation us-
ing NMR spin echoes. J Phys C 1977 ; 10 : L55,
349-352

11) Turner R, Le Bihan D, Chesnick AS : Echo-pla-
nar imaging of diffusion and perfusion. Magn
Reson Med 1991 ; 19 : 247-253

12) Moseley ME, Cohen Y, Kucharczyk J, Min-
torovitch J, Asgari HS, Wendland MF, Tsuruda
J, Norman D : Diffusion-weighted MR imaging
of anisotropic water diffusion in cat central nerv-

209



13)

14

N3

15

g

16)

210

AREEE

ous system. Radiology 1990 ; 176 : 439-445
Sakuma H, Nomura Y, Takeda K, Tagami T,
Nakagawa T, Tamagawa Y, Ishii Y, Tsukamoto
T : Adult and neonatal human brain : diffusion
anisotropy and myelination with diffusion weight-
ed MR imaging. Radiology 1991 ; 180 : 229-233
Rutherford MA, Cowan FM, Manzur AY,
Dubowitz LMS, Pennock JM, Hajnal JV, Young
IR, Bydder GM : MR imaging of anisotropically
restricted diffusion in the brain of neonates and
infants. J Comput Assist Tomogr 1991 ; 15 : 188
Larsson HBW, Thomsen C, Frederiksen J, Stub-
gaard M, Henriksen O:In vivo magnetic
resonance diffusion measurement in the brain in
patients with multiple sclerosis. Magn Reson
Imag 1992 ;10 : 7-12

Pierpaoli C, Basser PJ: Toward a quantitative
assessment of diffusion anisotropy. Magn Reson
Med 1996 ; 36 : 893-906

8% 45 (1998)

17) Douek P, Turner R, Pekar J, Patronas N, Le

18

19

20

21

)

)

g

~—

Bihan D : MR color mapping of myelin fiber ori-
entation. ] Comput Assist Tomogr 1991 ;15:
923-929

Falconer JC, Narayama PA : Cerebrospinal flu-
id-suppressed high-resolution diffusion imaging
of human brain. Magn Reson Med 1997 ; 37 :
119-123

Tanaka Y, Tanaka O, Mizuno Y, Yoshida M : A
radiologic study of dynamic process in lacunar
dementia. Stroke 1989 ; 20 : 1488-1493
Moseley ME, Butts K, Yenari MA, Marks M,
DeCrespigny A : Clinical aspects of DWI. NMR
Biomed 1995 ; 8 : 387-396

Lutsep HL, Albers GW, DeCrespigny A, Kamat
GN, Marks MP, Moseley ME : Clinical utility of
diffusion-weighted magnetic resonance imaging
in the assessment of ischemic stroke. Annals
Neurol 1997 ; 41 : 574580



Assessment of Diffusional Anisotropy of the Corpus Callosum in Patients with
Multiple Lacunar Infarcts : Relationship between the Apparent Diffusion
Coefficient Ratio and Global Cognitive Impairment
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2Department of Radiology, Nippon Medical School, Chiba-Hokuso Hospital

The purpose of the present study is to evaluate diffusional anisotropy of white matter in patients
with multiple lacunar infarcts using diffusion-weighted echo-planar imaging (DW-EPI), and to exam-
ine the relationship between diffusional anisotropy and global cognitive ability as assessed by the
mini-mental status examination (MMSE). In particular, we focused on the parameter changes for
the corpus callosum as a marker for disconnection of the associative cortices. Twenty-nine patients
divided into 2 cognitive level groups (low MMSE, n=16, mean age 75+7 years ; high MMSE,
n=13, mean age 71 =8 years) and 8 normal controls (mean age 55+ 14 years) were examined with a
GE 1.5 T Horizon system. Three series of DW-EPI images were obtained using the following
epidw_g.psd™ sequence : TR/TE=6500/120 ms, single shot, 6.5 mm slice thickness and 1.5 mm
gap transaxial sections of the whole brain, with b-factors of 0 and 710 along each x- and y-axial direc-
tion. The parametric maps for apparent diffusion coefficient (ADC) in each direction, ADC(x) and
ADC(y), and their rate map (ADC rate=ADC(x)/ADC(y)) were created on a pixel-by-pixel basis.
Regions of interest (ROI) data were extracted from images of the corpus callosum (genu and spleni-
um) and bilateral optic radiata. As a result, the ADC(x) was markedly larger for corpus callosum
than that for optic radiata, whereas the ADC(y) showed an inverse trend, attributable to regional
differences of diffusional anisotropy. In corpus callosum, however, the ADC(y) values were ob-
served to increase with the level of disease severity (normal control <high MMSE <low MMSE),
resulting in a decrease of the ADC rate. Notably, there was a significant difference between the three
groups for callosal genu (p<0.05), with a slight positive correlation between the ADC rate and the
MMSE scores (p<0.05, r=0.42). Our study suggests that a relationship exists between the reduc-
tion of diffusional anisotropy in callosal genu and the global cognitive impairment seen in patients
with multiple lacunar infarcts.
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