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Fractional anisotropy and apparent diffusion coefficient values of the decussation of superior
cerebellar peduncle on diffusion tensor imaging: correlation with age and gender Ma Deting, Wang
Junxia, Kong Qingkui, Xie Yuanzhong. Department of Radiology, Tai'an Central Hospital, Tai‘an 271000,
China
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[ Abstract] Objective To compare with the fractional anisotropy(FA) and apparent diffusion
coefficient (ADC) values of decussation of superior cerebellar peduncle (DSCP) between age groups and
investigate relationship between FA and ADC value of the DSCP and age and gender in healthy subjects.
Methods  Axial FA maps and ADC maps of 100 neurologically normal subjects (50 men, 50 women;
age range: 30-79 years, mean age: 54.7 years) using diffusion tensor imaging (DTI) were evaluated
retrospectively. Measurement of the FAs and ADC values was done by one radiologist and by placing
circular ROIs in the DSCP and SCPs. Independent-Sample t-test was used to evaluate the gender difference
of FA and ADC values of DSCP. Difference of age groups was used one-way analysis of variance
(ANOVA), and bivariate correlation analysis were performed to evaluate the effects of gender and age, and
pearson correlation coefficient (r) was obtained. Results In 100 healthy patients, the FA value was
significantly lower in the DSCP (0.5240.04) than in the SCP (0.7140.05), the difference was
significant(t=—36.718, P=0.000). There were not significant difference (t=1.404, P=0.164) between
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males(0.524-0.04) and females(0.51+0.04) on the FA value of DSCP. The FA value of DSCP significantly
positively correlated with patients' age (r=0.300, P=0.002) by bivariate correlation. The ADC value was
significantly lower in the DSCP[ (722.234-38.75) X 10~® mm?s] than in the SCP [(759.164-31.23) X107 mm?fs];
the difference was significant (t=—28.047, P=0.000). The ADC value of DSCP tended to be higher in
females [(725.98 & 35.04) X 10 ® mm?s] than in males [(718.48 + 42.16) X 10 ® mm?/s]; however, this
difference was not significant (t=—0.967, P=0.336). The ADC value of DSCP was not correlation with
patients' age (r=—0.076, P=0.451) by bivariate correlation. Conclusions Both FA and ADC values of
the DSCP were lower than those of the SCP which showed no correlation with gender. FA value of the

DSCP increased with advancing age, but its ADC value was not correlated with patients' age. The results

reported here may serve as a reference for future studies.
[ Key words]
Decussation of superior cerebellar peduncle

Ff HeAfR R 07K B k4% (diffusion tensor imaging,
DTD & —Fhi s B DWI B =431 MRI T
BEAR, & INEFTT ) b s il e 4 25 A DR B AL
Ak, AT LRE ) R P00 i 15T 0 4% 1) S,
b IR BRI ER 73 4 1n) 2 (fractional anisotropy,
FA) B n] DA 4T 4 o (1) 58 28 v . N i 254 5 Dy R
BRI RANZ — UHEABRZET
DT 20 At i 1 BOR AL AT, ol it -
By AR A BEFIBUR e SR FA {EBES:
WA B, 56 TV _ERIAS X FA ([
W EAIRIEN, (EET M AT X FA SR
FRJAH DA AR WARIE

FA E 3= B WA 28 2T Y fiff 1 2546 1) e 480k
1M 2 W5 B R #0 Capparent diffusion coefficient,
ADC) {H 5 B e e 2 J A ] B kR /N, 6T i s
Jit ADC fHRFFLE A4 B B 2o, 2
WEFOM U ADC fH 5408 P A SGPEREAT T
i, FEAEPLER T BLH S B K5
PN DO S v 47 N s e Y e AN R
Bk BT DFARAARSE, IXLERIFIUIA & A A X RR A AT
&i&xﬁ*%%ﬂﬁﬁﬁ@%ﬁ%m\ /N JEIAZ X ADC
(AT 7RG, A SCHRARAE N AT X AR
IR A R L P ARG DL N M T 1D PN
i 1 JIAZ SR ADC B SR PR AR SR W
RIE

ST RLEARDL, ABFIC H I S B LA
[EJEERE B/ N IAZ I FA (AT ADC 18, FHER1H /I

i E BRI SR FA (B ADC {55 4F08 L PRI A DG o
BERERE

AT SIS EH R BN R 1, At

Anisotropy; Diffusion magnetic resonance imaging; Apparent diffusion coefficient;

Bt BE 2 A B R b A b
1. WFFERTS: ok A 28 2 i 0 B Bt MR % 2013
TF 1~4 HBFENUG SR« NIEARERTE: (D

T B AGRT Ss (2) JolflsE i Sk B A
SR N (3) fheR i aIEY; (4

SKA MR F94, H RN TIWILL T2WIL FLAIR
FIGART T2WI TCRHPER L (5) BGBAT ™
HERIEH AU, KE. % 10 B4
WA, FRALESWAER 20 B, 4% 10 ) HAERS

UERC A 1. PR 30 %7 LA R AFEs A sl /1 20 5, H.
IEANEN 5 4% 10 6 HAFRSUTHAC, W LL 30 % DL F ik
ENAWFTN S, & NIE 100 ], 554 50 4
HAERSUCHL, 4E# 30~79 &, V547 %, $4F
W Byl 30~39 %, 40~49 ¥, 50~59 %, 60~
69 & 1 70~79 & HAFRR A o JLHL LIRS 2 1) Ji
AL FG Sk 32 4, Skt 45 1], [ i 23 il

2. MR SR FAfik & : i MR K&
MAEEPETF 1.5 T BRI BAG (Siemens
Medical Systems, Avanto) . Sk 8 iHiEkp, 4
ESER

AT 5 S8 S48 A MR AT R
A7 TIWIL T2WI FI FLAIR, ZARE7 T2WI. KA
T1-FLAIR /3*%1: TR=2000 ms, TE=55ms, %[
512X 512, 25K 5mm, ZEEE 1.5 mm, #E
(FOV) 230 mm. A T2WI SR B E e nl i
(FSE) [7#%1: TR=4 000ms, TE=99ms, [N
512X 512, JZJ5% 5mm, 2 1.5 mm, FOV
230 mm. i T2-FLAIR JF%1: TR=9 000 ms,
TE=99ms, #ifF 512X512, ZJE 5mm, EHE
1.5mm, FOV 2y 230 mm. ZRARAL T2WI K FH P
H gl (FSE) [3#41): TR=4 500 ms, TE=88 ms,



rp A R PR T 2 s (H 1102014 4E 2 145 8 4555 3 8] Chin J Clinicians(Electronic Edition),February 1,2014,Vol.8,No.3 <417 -

FHRE 512X 512, 25k 5 mm, JZ1A#E 1.5 mm, FOV
A 230 mm.

DTl G5 5 M MR UG (3 al 34T
BESAL DTI, LS ROk B e M- Rl
P % (SE-EPD) 41, TRITE=2 700 ms/88 ms,
2 K55 FY, JHBE 128128, b {HHL 0 A
1000 s/mm?, J2J5 3 mm, J&)Z A k&, FOV=230 mm.
SR BB P ) 6 S, IR A] 85 s

3. EUEVHNY: DTSRG B & A sh3kg %
ik R &% . FA B ADC [E. BEIK DTI Stk
f£18 % Windows T /E35 4T functool HRAFALEE )5,
WA CASRAR 2 P S 5B, ) an AR 5 ) e
(relative anisotropy, RA) & 751 Lt (volume ratio,
VR) EF1$54L ADC K55, SRTTENG IR FIRHIE T.4F
i i IV 2408 FA {EF ADC {H, [FIBX A
SRS TE T HEAT JE A BRI T ¥4 E B3R,
R AT 5T K438 FA K FiL ADC &

TERBIAT R B FA B v o 1 30 2 1 /M i
RIS ST o S St 4 1 e B R0, N
A RPN/ i E I FA {EAT ADC R R
ROI ThfefE AN RS FA EIF ADC B FaE4T (&
1, 20, KHEZ H—2mRERE ETIRE
I CANFEATAE 12 45D S8R A T RAGHER 1) &=
el R =SSR P IEAE e A A5 R
ROI 30 R A A X3t R B G AN A A
21, DAl e i ERA . 534k ROI IR
BRI R BRI/ E )T FA (BRI
ADC {EAE A /N T 52 FA {HA1 ADC 1A,

4. Giil2E 40T FA (A ADC (B35 LASS 5 & #x
Mz (X+s) KFwm. M LA FA R
ADC i 1 ) 18] 1 22 S SR B TR 3R 22 90 B
(ANOVA) SR AMZFEA t K550 /N JEIATN
i E A X FA (BT ADC i H R FH R R REAS t
K /N EIIAZ U FA {51 ADC {5 4E 65 FI A
FeME K AR B A< (Bivariate correlation) 434,
I Pearson AHICREL (r) o AHDCHREE (1] Wiks
HE: r=0.7 A, 04<r<<0.7 A A,
0.2<r<<0.4 MLEHMK, r<0.2 NF5HE. Fra%k
PR A SPSS 16.0 B AFHEAT G vt 2% 43 #r» LL P<<0.05
HEFE R o

% R

100 {5 i e J A N 52 A6 4 #5817 AN TR

5%, T UG R BE SO AWI TSR . N _ERAg
NAERRA R ik R P Rl a3
BRI L BN ERAs R, spta ok Hph
Bt .

1. /NG EREAS X FA(EARSGHRFR: (1) /DK
A SN B OFA (R NI B EIAE )
FA {E>% 0.524+0.04, ] W% T /M L FA {H
0.71+£0.05, g1t 2= H A W i 2 3 (t= —36.718,
P=0.000) .

(2) /N EJAE X FA (EPERI A R Lot/
Jixi ERIAZ S FA B4 0.51+£0.04, EARIGLT 5
PE/N G RS SCI FA B 0.5240.04, {HZ4000
MNP TR (1=1.404, P=0.164) .

(3) /Ml A X FA EAFERS I L B
EEEiR oy NN T W N A S = EE N E
1, W3 . @ ESHTER F R, SRl (h
FAHEAGS AR (P=0.026) (F£2), Hrf
1 41(30~39 ) 55 3.4 FI1 541 (50~79 %) .
%241 (40~49 %) 5341 (50~59 %) . 5
4 (70~79 %) BIHA G ER (3 P<0.05) ,
HASAZ MG %25

(4) /M A S FA {558 A (K
4) « BEETRRIRE N, AN RS SR FA (S S 3
Sy, SRR EART, MK X FA A
EjAERY RARE IEASS (r=0.300, P=0.002) .

2. /MR X ADC {EAISS S bR: (1) /M
A2 S ADC fH 55/ i i ADC R EREE: /Mg b
JAE X i) ADC i (722.23+38.75) X 10° mm?/s ]
BALTF /N L ADC 14 (759.16+31.23) X
10° mm%s, ZERALIEE N (t=—8.047, P=
0.000)

(2) /N P X ADC {EEIE Eegsg . Bk
N A X ADC ik (71848 +42.16) X
10° mm?/s, BURIGT &tk M ERIAZ X ADC 18
[ (725.98+35.04) X10°mm?/s], HES % %5
(t=—0.967, P=0.336) .

(3) /N FHAE X ADC {H 5% AF#s 2H 7] Eb A%«
B RSSO, /NI EJEIAE X ADC B SR
e (R 3, |5 . HEHTEMT, FERYZ
1] ADC {4 2¢ 75+ (F=0.911, P=0.461) (F
2) .

(4) /N EIAZ X ADC A1 5 3 A S -
BEAAEWS 3G I, /i LIRS U ADC B S B



- 418 - A I PR BT 2% a5 (FE T 1R)2014 4 2 %5 8 #5453 1] Chin J Clinicians(Electronic Edition),February 1,2014,Vol.8,No.3

R AFEER A /N IR FA

95% 1 {5 [ i)

]| F () % X+s IR/ Mit EEIN |
R R
1 30~39 20 0.50+0.04 0.48 0.52 0.4 0.59
2 40~49 20 0.50+0.04 0.48 0.52 0.42 0.60
3 50~59 20 0.53+0.05 0.51 0.55 0.44 0.61
4 60~69 20 0.5340.03 0.51 0.54 0.46 0.59
5 70~79 20 0.5340.03 0.52 0.55 0.48 0.59
Hil 100 0.52+0.04 0.51 0.53 0.42 0.61
3 ANFLERALZ A /NR_EIAS X ADC L (X107 mm?/s)
959 1] 175 [X.[11]
41531 k() R Xts - - IR /ME RRAE
R R
1 30~39 20 731.65+35.75 714.92 748.38 660 775
2 40~49 20 725.80435.74 709.08 742.52 654 799
3 50~59 20 709.30+44.98 688.25 730.35 613 824
4 60~69 20 723.90+32.86 708.52 739.28 674 792
5 70~79 20 720.50+43.33 700.22 740.78 649 798
&it 100 722.23+38.75 714.54 729.92 613 824

R 2 ANFAEFERALZ )N _ERIAE S FA{H

F1 ADC 1H 1) L%

2 vs. 41 P {ii(FA 1t) P {ii(ADC i)
141vs.2 41 0.813 0.635
141vs.341 0.021 0.072
141vs. 441 0.029 0.529
14 vs.5 4 0.012 0.366
241 vs. 34 0.037 0.182
241 vs. 4 41 0.051 0.877
24 vs.5 41 0.022 0.667
341 vs. 441 0.890 0.237
341 vs.541 0.839 0.364
4 24 vs.5 4 0.734 0.782

e (K6), SRR, /MR S
ADC 1l 58 E (r=—0.076, P=0.451).

Wit

DTI & H ArME— w734 B oG vE 5 7R i A
SRR A UG 732 BB MR AT LB 35 B 1 (2
TR TR IEATEY, HET, Wi DT AR &
#1535] ADC. FA. RA F1 VR 25U 1% 540 FA.
VR Fl RA fefRaFH s WAL A & 1 e i, BT
SEVF SN, Horh DL FA S5k T BRI ki o
FA (E TR T8 10 e P 0 o AN iR ok 1 1)
Lo, A 0~1, SRECS R SPERamet, FA BN
1IN RN RO % m) S o, 1T FA {Eh O IR

B35 1) Sk de i, B 1 R o

FA I 1) H 20 2 A Tl FA LI /N i e ik
H 15T CRORS 40 5 AP DA AT B2 R ST R DT
SIRTIN T FA (H 5 AERE 2 I AH DG s, =%
SERAEGIT . L Bk, BEIRAA. PR
AT PO RTINS AT FA AR
WA IR MR WARIE . 76 100 BRI FA K50,
/N _EEIAS XA FA R SR TN L. B AR
W, AN EIAS SCR FA (E BAT 3 w3,
2 HZEAH A BT AN L IAE X FA (H SR
B IEAH G AN A2 SR FA (AR AE S
Z IS

ADC & SR R 5 A R BOIAS A5 ) 5k
AR, 2 E ADC EI & ] LAk 43 AT i Y AR Ao
AR, NP RIS WAL 2 . EA B
B, TR A R . FEIGRRN I,
HRIX (ROD) [1) ADC Al 206 Sy 112 Wi H AT
5 (R SRS 2R A S AR K N A A T
BEAR A3 o YRR ESY . A2 okl o NI _E i AE
Y[t ADC {8l (722.23+38.75) X10° mm%s, U
Bl h (613~824) X10°mm?/s, W] WG T/ b
JHIff) ADC {fi (759.16431.23) X 10° mm%s, 4h
AT /N _F JIAE S ADC R Bt 4 5 1 3
INEAT AR S, HRSFER M ADC {HIF
BATGE 2 F 25, /N IS SR ADC {H 5 4E



A IR RPN AR (L AR)2014 45 2 1 45 8 4558 3 1]

Chin J Clinicians(Electronic Edition),February 1,2014,Vol.8,No.3

- 419 -

./

ADC

1 I ERRE AR FAE FADCH ERROUECE v &l B2 /M EIIAS o Bl e FAE FIADCIE L1
I
0.65 0.65
0.6t 060+
£- g 2 LA .,’0 %
= = .
g 059 §0_55- e ’. Wtee & e vel
% i | * * o3 * * ’0 :
- 0,500 7 0.50 o’.& - AR
= e ‘o %, tel e
- = e . @ ¢ - .
0.45 <045 *etd o
»
0.4 040, . \ . . \
3039 40-49 50-50 60:69 7079 o 300 40 50 80 70 80 o
ERA (%) iE# (%)
B3 AS[FEEERE B L AE SO A S e (FAD) (AR . BEATAERE IO, AN L A8 SO F A S 184 e
B4 D EEAE XFAM SRR RICEIEH X (7=0.300, P=0.002)
850 850"
0" o
= 800 o = 800" 5 0 ©
é g o® oo & % o g
= 750+ i X750 ° Fomeo. 0 PP 4 °
g ! l % Os i ocp -2 o ﬂoo o
®o e 6 o0 o
700 B I 47000 o e o %8 2% 5 °
@ % g 8 e TS r.ooﬂ o
~ 650 ! “esat  ° e o o
600t ) ] ) ) 600t | ) 0 . .
30-39 40-49 50-59 60-69 70-79 o 30 40 50 80 70 aoo
SRR () A ()
ES  AFEAESBUNG FAE XADCH A AT . BEAT AR, AN A SUMADCE Sl B

i b B2 ¥ ADCA 5544

Z IR JCAH O, P IR oA Ak o

ADC {51 FA {HAE DTI HH & B AIAN R I d% 2
B, WEZ e — MR, WAZUKS 7R
B2 BRI, ) ADC {H BT, 1 FA (BRI . L0l
(1) ADC B3 i) 7 1t 2 B ELAR W] LAOKEION i 41
ST 25 R AR ATEAT VAN, (R REX NS4S
AR ok 2 R T LU MER b T R I B R A TR
AR DA R0 A8 0% A Lk e,

4 DT BFFTR I, A AN R A R 1 ot
FA {H5FER M CHERF T8 AR —3, [Hi
FA S AERS G, FA (EBEAER K 28
OB IR AR /N FEAE Y FA 55
TR AR IEAR DG, X5 K i AR AN ] .

[

SEALEE RO, (rP=—0.076, P=0.451)

BEAE ] DTHSCAME AN VAN A JE 2 /N IR
3, HG ISR AR D E 5 R AT N 4 5 R 1)
AL

XERINGSE it ADC AF I A AR FEE R IRARE
A, 22 SR WIS i) ADC (E A7 AEAFE
PRI A S TSR STAINPN LB S iif)
ADC i B 474 ¥ 38 I i 380 ¥ AT /N i
FRAIAE SIS ADC A B A I R8I0 ifn A7 Y AR R 3
BB G 2257 . 1K RIS TR AR A o
BEFIH] ADC fE VP HR i JE 2 /N B IIAZ B
I, B RS BB E R I 3 32U ADC (HMAZ L .

BIRAHE ST 7=/ NI A ) FA (AT ADC
{E 5 A (0 Q3R 5 R S5 ORI AR 8 1) 5C &R AT AR



- 420+

A I PR BT 2% a5 (FE T 1R)2014 4 2 %5 8 #5453 1] Chin J Clinicians(Electronic Edition),February 1,2014,Vol.8,No.3

ST AR /NI L R SCH FA AT ADC {i47)
IRORFFE SRR G R, DRIABIFIUS: R T 5ER .
AWFFEHAFAE —ERIA L . — AW FRbR
ABRT FA {EF1 ADC {H, 3X A 1] fig ‘3 BUAFL 1) &5
R TE A N AL SR SRR IE . A
I G R T 30 % BL B sdE N, BRItk 30
B LN AR R AR CE I, IX AT BT B B AR 4
RS o =8 /NI RS SORT A /) i 0
A S5/, G2 ROL X BT FA {EA
ADC 1845 R 2 1 U 3RO, EARI
HE S )BOE ROLRR/N AL AR EAL, (H 0L
R BRI 22 A W] 8 o D2 ABF R ARRH T
DTl R, fHEEATBEAT = 4EW F FURIRER, 52
125 PR DTT-FACT /M b IHIAs X 4T 4,
RN ERAE T4 DTT Bl R e ks
g ENAEX EAT BIRAS X EAT Wik BAT.
N 16 45 TOAP R BSRAY  PRLG /i B IRIAZ SO AR )

ZZFEE AT REXT ADC {EURT FA (B O s A — 5 13

M) o
gi LNk, (e DTI EGH, AR BN

oL A SCH) FA A EAT Z2 501, BRI G K,

FA {H 2L &%y, ADC {E I 54 oA GIE,

B EAPE N ZE 5 . AWFFES R A JaiE

NN S IR

& % x #

[1] 8%, WA, XA, BILRIREK & SR AE PR RGN
WP R[], BREE R 240K, 2000, 19(6): 762-765.

[2] Stadlbauer A, Salomonowitz E, Strunk G, et al. Age-related
degradation in the central nervous system: assessment with diffusion-
tensor imaging and quantitative fiber tracking[J]. Radiology, 2008,
247(1): 179-188.

[3] Stadlbauer A, Salomonowitz E, Strunk G, et al. Quantitative
diffusion tensor fiber tracking of age-related changes in the limbic
system[J]. Eur Radiol, 2008, 18(1): 130-137.

[4] Salat DH, Tuch DS, Greve DN, et al. Age-related alterations in white
matter microstructure measured by diffusion tensor imaging[J].
Neurobiol Aging, 2005, 26(8): 1215-1227.

[5] Zhang YT, Zhang CY, Zhang J, et al. Age-related changes of normal
adult brain structure: analysed with diffusion tensor imaging[J]. Chin
Med J (Engl), 2005, 118(13): 1059-1065.

[6] Nusbaum AO, Tang CY, Buchsbaum MS, et al. Regional and global
changes in cerebral diffusion with normal aging[J]. AINR Am J
Neuroradiol, 2001, 22(1): 136-142.

[71 Wang Q, Xu X, Zhang M. Normal aging in the basal ganglia
evaluated by eigenvalues of diffusion tensor imaging[J]. AINR Am J
Neuroradiol, 2010, 31(3): 516-520.

[8] Hsu JL, Leemans A, Bai CH, et al. Gender differences and

age-related white matter changes of the human brain: a diffusion
tensor imaging study[J]. Neuroimage, 2008, 39(2): 566-577.

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Pal D, Trivedi R, Saksena S, et al. Quantification of age- and
gender-related changes in diffusion tensor imaging indices in deep
grey matter of the normal human brain[J]. J Clin Neurosci, 2011,
18(2): 193-196.

Abe O, Aoki S, Hayashi N, et al. Normal aging in the central nervous
system: quantitative MR diffusion-tensor analysis[J]. Neurobiol
Aging, 2002, 23(3): 433-441.

FETE, LA, [ER, 5. BMEEETT Y BN BOSARLE
R BT 7 A T £ 5 I HL R[], P AR O 27 2% 2, 2008, 42(9):
936-940.

EAL, SR, T, A REGKE IR FAGM ADC ETE M N
IR AR R 9] eIk, 2012, 3(2): 136-140.

Zhao XY, Zhang XL, Wang J, et al. Correlation between age and
average apparent diffusion coefficient in normal-appearing cerebral
white matter[J]. Di Yi Jun Yi Da Xue Xue Bao, 2004, 24(11):
1316-1318.

Watanabe M, Sakai O, Ozonoff A, et al. Age-related apparent
diffusion coefficient changes in the normal brain[J]. Radiology, 2013,
266(2): 575-582.

Helenius J, Soinne L, Perkid J, et al. Diffusion-weighted MR
imaging in normal human brains in various age groups[J]. AJINR Am
J Neuroradiol, 2002, 23(2): 194-199.

Ryan L, Walther K, Bendlin BB, et al. Age-related differences in
white matter integrity and cognitive function are related to APOE
status[J]. Neuroimage, 2011, 54(2): 1565-1577.

Naganawa S, Sato K, Katagiri T, et al. Regional ADC values of the
normal brain: differences due to age, gender, and laterality[J]. Eur
Radiol, 2003, 13(1): 6-11.

Jang SH, Cho SH, Chang MC. Age-related degeneration of the fornix
in the human brain: a diffusion tensor imaging study[J]. Int J
Neurosci, 2011, 121(2): 94-100.

Spampinato MV, Kraas J, Maria BL, et al. Absence of decussation of
the superior cerebellar peduncles in patients with Joubert
syndrome[J]. Am J Med Genet A, 2008, 146A(11): 1389-1394.
Poretti A, Boltshauser E, Loenneker T, et al. Diffusion tensor
imaging in Joubert syndrome[J]. AJNR Am J Neuroradiol, 2007,
28(10): 1929-1933.

Okada T, Miki Y, Fushimi Y, et al. Diffusion-tensor fiber
tractography: Intra-individual comparison of 3. 0T and 1. 5T MR
Imaging[J]. Radiology, 2006, 238(2): 668-678.

Hamime T, Noriko K, Yoshio M, et al. How does water diffusion in
human white matter change following ischemic stroke?[J]. Magn
Reson Med Sci, 2009, 8(3): 121-134.

Dardzinski BJ, Sotak CH, Fisher M, et al. Apparent diffusion
coefficient mapping of experimental focal cerebral ischemia using
diffusion-weighted echo-planar imaging[J]. Magn Reson Med, 1993,
30(3): 318-325.

Engelter ST1, Wetzel SG, Bonati LH, et al. The clinical significance
of diffusion-weighted MR imaging in stroke and TIA patients[J].
Swiss Med WKkly, 2008, 138(49/50): 729-740.

BN, AR, T/NE, S5 IR BN LT 43 SR
TR AR I E mHFSU]. T E RS USS AR, 2012, 18(1):
6-8.

Pfefferbaum A, Sullivan EV, Hedehus M, et al. Age-related decline in
brain white matter anisotropy measured with spatially corrected
echo-planar diffusion tensor imaging[J]. Magn Reson Med, 2000,



rp A R PR T 2 s (H 1102014 4E 2 145 8 4555 3 8] Chin J Clinicians(Electronic Edition),February 1,2014,Vol.8,No.3 <421

44(2): 259-268. matter[J]. AJR Am J Roentgenol, 2000, 175(2): 425-430.

[27]1 Sullivan EV, Adalsteinsson E, Hedehus M, et al. Equivalent [29] SBAE, i, AR, 25 ASFESEP K N AR g
disruption of regional white matter micro- structure in ageing healthy NI RS SOUREE]. P E B ER, 2010, 26(4): 752-755.
men and women[J]. Neuroreport, 2001, 12(1): 99-104. Qe H : 2013-12-13)

[28] Engelter ST, Provenzale JM, Petrella JR, et al. The effect of aging on (Rt =5

the apparent diffusion coefficient of normal-appearing white

g, LEE, JURE, F. PR EHIIGEQF ML A RNGRE ML Fb. WAL [UCD] . FHERETAE: F
K&, 2014, 8 (3): 415-421.



