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Abstract: Objective
(TBI).
conventional MRI. The fractional anisotropy ( FA) was quantified from different regions of interest (ROI) including the genu
of corpus callosum (CC), the splenium of CC, the genu of internal capsule (IC) and the posterior limb of IC bilaterally.
The FA value of the same ROl was compared between TBI group and control group, and FA value of the lesion side was
compared with the mirror healthy side in TBI group. Correlations between the FA and Glasgow coma scale ( GCS) in TBI
patients were analyzed with Pearson linear correlation. Resulfs Compared with control group, the FA value decreased
significantly in each ROI (P < 0.01). Compared with the healthy side, FA value was also significantly lower in lesion
side in TBI group (P <0.01). The FA value in all the sites were not correlated with GCS in TBI group (P >0.01).
Conclusion DTI is sensitive for detecting the acute traumatic injury of white matter and evaluate the degree of injury. It

To evaluate the value of MRI diffusion tensor imaging ( DTI) on diagnesis of traumatic brain injury
Methods Twenty two patients with TBI 1 to 7 days post-injury and 14 healthy controls were studied with DTI and

offers the possibility to diagnose TBI earlier and accurately.
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1 #PEFHZE

1.1 BERSA

1.1.1 TBIZ4:2008 44 H—2009 &£2 BELEAR
BARFE¥EMEBE=ARERR KA &M
B BE 22 4], Kb 5 16 ], % 6 ], 4F 4% 20 ~ 58
% CPEAER 3T Z HP EREITHG 18 4], G5B
Bhapl, BEZHERAER 1S5 4], BRERL
Bl EERE2 B, ARFIELG, KB KE3 645
JE B2 <20 min 10 4], 3£ 20 min ~6 h 5 ) ; B iE
GCS R BE 40, FE2H ., EF6H, BER
hERERE <7 d, TBI BEABFEDT O
AR AERA G EEMNSMGEE, F8 TBL &
XA 20 ~60 % ; QRE AR T H: il 5% 5% 14 o s , 20 il
B e S RBELE;ORETHERAERR
MEMRE, TEBTEE; QL EL5HKR,
J0¥E R AR B 3 PR EE AL A48 M B E M s O R A
ETHRFARE; @ BIEFHEREEERNMEXY
YA, TABRESHKRKTER CT. ¥ MRI DL &
DTI F3lf &, A EZRERES.

1.1.2 XHE4A-#REEE 42, KEPB85104,%
4% 821 ~53 %, FHER32 S, AEETH
o , THERGERANE MR L, T8 BE 5E,
AEETERE R MRI UL & DT BRIl &, HEEH
BRES

1.2 ®BETE

1.2.1 MRI&ZE %M GEL.5T s ERILIRIL(2
HEAEIFSMAR) R EXHBEELE. FM
MRI 4 % AR 8 e B ¥ 5 5, 3% : f 4z TIWI
(TR/TE =1 850 ms/10 ms) ,T2WI(TR/TE =1 450 ms/
85 ms) ,NEX =3;FLAIR(TR/TE =6 675 ms/120 ms,
TI =2 000 ms) ,NEX =1; DWI{ TR/TE =6 000 ms/82
ms),NEX =2, EE/EHEHHN 6.0 mm/1.0 mm,
iz DTI HA R A AR BK B e B ¥ F | RAR:
TR/TE =9 000 ms/83.2 ms, JREGNINZE L B EB 0 F0
1000, 5% 25, 28/ZHEERN 4.0 mm/0 mm, NEX
=1,3#{EE 252 s, FOV:24 em x24 ecm, P&
SRR A TR A A 7E ) R Al

1.2.2 CT##: RAH GE SR8 CTH(XEE
RABESF&BAR), MAzEME, Z2E/ZEHE =5 mn/
10 mm, B FE 140 kV,H 3 180 mA, B ZMHFIE
il 34 B R 75 7 A I B

1.3 ERJE4HE 7 GE AFAK AW4. 0 T{Es £
HOBREE L, A &1 RS (fractional ani-
sotropy, FA) B, 7& FA B b 0 40 004 vy 2 J L
Py B J5 5 BB AR 4k BB 4B (genu of corpus callosum,
gCC) JBFBE % B3 ( splenium of corpus callosum ,sCC)
B8 M8 X ( region of interest, ROI) ,F 3B 10 ] &
F B 5 X 35 40 5 Ak R 48 I X #R #E A2 4F 8 ROI, ROI
FFRER R EAR 15 ~ 20 mm” ; J1l & [ —FF B AE 3
4b FA MBS BCF-H1E .

1.4 S5 RASPSS 11.5 &t S #T 4
Br ot BRI 2 £5 R, TBI ZH B A M3 7R
M FA B Bk LY « 50 ; P41 FA HHLLBCR A
MSTHEA % ;X FA #{E 5 GCS #47 Pearson B
KAEXMLSH . P<0.01 EREFAZIFEREN,

2 5 R

2.1 XHEAAFEFRE FABLKE NE4APAF
SR ETEA WERE (genu of the left internal capsule,
LgIC) .22 N 25 B (left posterior limb of internal cap-
sule, LpIC ), gCC.sCC. & N ZE B (genu of the right
internal capsule , RgIC) #1145 N & J5 i ( right posterior
limb of internal capsule, RpIC) B FA{H L5, Z R/ &
GHFEEX(P>0.01),

2.2 CTHESR BHAE7H;TEEDL3 F; R#
Y B i T AR 12 B, e 1 B8R s B AR AR X 0
WEX LW AL,

2.3 MRIFHEE A4 4] RmEe. iR n
T R 18 4], Koo 4 GIR R BHEA X AN EXFE
i kk, 78 CT B4 20 A 58t i # 3t 10 4] &, MRI
e 6 Bl

2.4 DTISER HELEBRHELUESD M, &
L 95% W] {5 X [8] 76 B & /ME 435 4 : LgIC 0.733,
LpIC 0.721,gCC 0.780,sCC 0.796 ,RgIC 0. 720 ,RpIC
0.733, B O0.72 fER & FAIE R JEE T BRils 70, &
FA{H <0.72, H i . 5 TBI FHEEER K. LgIC
86.3% , LpIC 86.3% , gCC 77.2% , sCC 63. 6% , RgIC
100% ,RpIC 81.8% .

2.5 WAFAEKE SXHE4HE,TBI4 ROI
i FA fH 3T & ,LglC LpIC,gCC,sCC,RgIC . RpIC [y
t{H4T RN -6.574, -5.362, -6.023, -5.232,
-6.596F0 -4.849, ZR Y FRITFE L (P <
0.01) FHABBHAEESHHB(E L),
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1 WHESROIP FAEEE(zs)
Tab1 Comparison of FA values in ROI between two groups(x +s)

Group LgIC LplC gCC

sCC RgIC RpIC

Control
TBI 0.559 +0.103%

0.747 £0.031 0.729 £0.019

0.596 £0.0910

0.793 +0.030
0.654 +0.082%

0.815 £0.043 0.729 £0.020 0.744 £0.024

0.702 £0.073° 0.546 +0.078% 0.597 £0.0117

©Pp <0.01 vs control group

2.6 TBIAHEHGHRALSEM FAFE &Kt
4k FA B84 0.275 + 0. 088, f& il Xt #r ib FA H{& K
0.537 +0.157 , 2R E S HEE N (1= -6.711,P <
0.01)(E 1),

B1 BREFE(EZN)ZENR FA NS
Fig1 Measure of FA in white matter lesions (left) and normal side

2.7 FAEE GCS WXL EHERHEXHELSU
£ ,ROI iy FAfH 55K GCS HLAHKH (P >
0.01) ;3 #,LgIC.r =0.152,P = 0. 498; LpIC: r =
~0.125, P =0.579;¢CC:r=0.118, P =0.600;sCC:
r=-0.245, P =0.271;RgIC:r =0.108, P =0.633;
RpIC:r=0.005, P=0.981,

3 i i

BRI N EERBEHMRETETEETHX
B, AFRBRBRENEHEELFENERE, HR
A TBI &, A [F i B B9 4 R B 3 X6 78 T 7= A
R haxMEmR . BALEERHH. A
ok BEC A B4 1 % B2 O 8 /S , B A B AR £ R AR R il
Wt . BENRGEANNEE TBL WA NFHE
WERB

CT X <5 mm KPR AEABUR , A H#b5E R
TRSZHMMEBR, R T H i <5k,
AREB AZH . HH MRI 72 M B A0 M kb4 51 B 5
HRH EMBAMMETHEEHETHMRAMLET
fIREHER IR R G TR SR, SHEal
BHEESRRERRM, EH AT T A B
ERB. B, FARREREAEERERZH

R, R ARt M E k2 B R B K38
EH A+ RIBAEE TBI AR EHH R B (diffuse
axonal injury, DAT) ) B LA RE R R I AEH M
Wkt BB RFG . ABFR A, CT f% M MRI 451
HAE 1 fIf0 4 Bl R E RPN XN X FER
ik, GRABERETRH R E TR R I M RN
BpEdS REERANBERGHEER, HIE R,
BEE M E TBI BENHE" .

DTI 27ERBUNMAR BB ER E REERK T
A7 MRI & & AR , 7] DL &4 B Kl B i 4 4544
ERRAKS FAERE R X BR P& FHE3F
knrrEERETENREEs AKX G, ED
REZ T MRIfF5 LY FA H, 15 34000 R MR
AEER FA B D R FA B,

FAEERBAKSFERFHERS SBEDKRE
KER ], KANEO0~1;0 RERBAZF MR
WL EAEmEE;l RRFEFANNE T HEHEAR
PEGIEM RS FARRHARRERE A
R mMNA, B FAERHANYEYE, R —
MEARSGE AFEMNRFE—HEREOEERE
i, BAMEEZRARRESEHATIEES
RAEBAE THET Ko FABEKVREBOT 1, 455 &
B FA BRI, BABEN A TR+ b, [
B FAEST BT HHREXRBEER B FA HE
BEHBEE JUBERBRZHNTEENRE, 8F
TBI &% # MRI 5| L B 7% KK FA EHE
K R EER AR ERAGS . FABIHE
WERGRET 2/ FR, 78/ E i #5 45 10 DAI
o, DTI W] iR R Em B FRATE" .

FAERGARGHRBEHEA NEHRERS
Mo ABFSEFI R X B A E AL R 8 RO, 15 Frilll &
i) FA [EEWEH ., £ CT f1 MRIGFE KA FA [HFE
%, iEF] DTI g X AR s fE R /e il . S5 X7
BAWK, TBIAFAERBRK Z2RERIT¥EENL &
~TBI R EEHESHEHN, FEARBENHE
WEB. DTI W e B &R AL RIEH m
BREERRGET . ABFRF CT EHM % M MRI
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R BAVEE AT SE i B B, LR AR AR F g X AP
RIT FA<0. T2 X, AT REFEMRI
fEE S A4 FA HRERBRERZCHMRBG XK
BERHE—FHR.

ABIFEH TBI AR EAMANEXK FAES
GCS THBMMRKRR , TREEEAEFERS B
GCS HER. GCS B NIEKR® ML, HEIFH R
HZBRZAIERRW, A F BRI FE— 8 KT
HBEEMN. GCS EXMBEERMERANEATF
M ARBRRBRE - HEARREEL, A5
R, PEFERMNON SRS, BE
ADC %K% EH ¥, FAHBATRES GCS BARE
HEEPS &

ABIFHF X RARFF R E RO FAEHRKZ
REGTFE L, FEAXREBE R DT 24K #H
BT, B, AR AR TBI AR B AR AT
orél. HAET,BA AR FA EE E 1F 2 TBI
YRS, ABTIF AN BAR FA S E #EN
— N EREEREENTEXE, L RAKESHF
Fe TBI, )T 76 A8 4R th 30 A K& B 32 7 8 45 0 R, 25 )
BMBR, BRE" BHKAN FAESTHE,
B UL B P A& FR AL 95% ] 4R X 1R B Bk /ME 0. 72 fE
R A& FAH <0.72, B 8A K R AER B GCS
MR BRAFERGRTREERK, BEEE
AR, LS AE 1 S An o, 7T 8 AR P 4% 2R, BN B A
HR, FEn, kT ERENGNEE—FRIE.

2 EFTiR, MRI i DTI £ R GBS B2 SUR 3 46
i TBI B@EMEME RN BwRLL LT CT URHE
# MRI, RE % 52 7 3 [ B 2 2 48 B9 56 2 4 DL R 30t
. &S FAERWE, T U EABGEE, X
TBI B 58 1E th ZIEAT
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