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Application of DTTI in Patients with Cerebral

Infarction before and after Hospitalization

WANG Shi—hui, ZHAI Jian, ZHU Chao, et al., Medical Imaging Center, Yijishan
Hospital, Wannan Medical College, Wuhu 241001, Anhui Province, China.

[Abstract] Objective To analyze the relationship between magnetic resonance diffusion
tensor imaging (DTT) and clinical scores of patients with cerebral infarction before and
after hospitalization, and to evaluate the value of DTI in judging the prognosis of patients
with cerebral infarction. Methods Twenty—three patients with cerebral infarction (onset
time 2—7 days) were subjected to two DTI scans before and after hospitalization, and
an anisotropic score (Farctional anisotropy, FA value) was obtained after post—treatment
and the relative FA value (rFA value) was calculated. rFA is the ratio of the FA value on
the lesion side to the FA value in the contralateral normal area; the bilateral corticospinal
tract is reconstructed by diffusion tensor fiber bundle imaging (DTT). According to the
relationship between the lesion and the corticospinal tract, twenty—three patients were
divided into two groups, A and B, and the National Institutes of Health Neurological
Deficit (NIHSS) score and simplified Fugl-Meyer motor function assessment were
performed before the two DTI examinations. Table (Fugl-Meyermotor assessment,
FMA). The changes in rFA values before and after treatment were then correlated with
changes in NIHSS scores and FM scores. Results The FA values of Twenty—three patients
before treatment were lower than those of the contralateral mirror area, and the difference
was statistically significant (P<<0.01). The rFA values after treatment were lower than
the pre—treatment rFA values, the difference was statistically significant (P<<0.01), and
the difference between the decrease in rFA value and the decrease in NIHSS score and
the difference in FM score between patients before and after hospitalization. Both were
negatively correlated (r=—0.685, P<<0.01), (r=—0.501, P=0.015). According to the
relationship between lesions and corticospinal tract, patients were divided into two groups,
group A: corticospinal tract grading was grade 2, 12 patients; group B: corticospinal tract
grading was grade 3, 11 patients. Correlation analysis was performed on the difference in
motor function scores between group A and group B during the study, and the difference
was statistically significant (P<<0.01). Conclusion The measurement of rFA values on the
lateral side of the lesion and the contralateral side can be used to determine the degree of
degeneration of the spinal fiber bundle, and to determine the efficacy and evaluate the
clinical prognosis of the patient.

[Key words] Cerebral Infarction; Magnetic Resonance Diffusion Tensor Imaging; White
Matter Fiber Bundle Imaging; Prognosis

i R 96 2 450 28 PO L L eP R 22 R G, 1 R I B I M At
BRI — R R IE R R 11, 4%~5. 4%, FET:/FRIEEZR N33, 4%~44.
6% . WAL TR B AR (DTT) 1 24 B M — RS 7E 35 1A S 1 2 4
WEAT AR W HOR ™, 1T LLIE G (T 40 5 B 2T 4 SR F 45 05 AR S
FIFADT TR DT THE 5 B A 5C 58 1 B2 VA 97 B 3 A8 3 AL 4504 5 1 PR AT 43
(f156 %, HRIHDT LEE R 58 £ 12 W7 % I PR TS o 1 82 FF 18

1 #H5EFHE

1.1 —E®E  EE20174E8 F Z20184E8 H A\t 23451 b 15 4E i
&, HhasEF106, 136, FiEd45~79%, F15(66.4£8.9) %
RIRBS A2 ~TR s {E23M5 I BE A0 & 35, 15414 vy of 9 52 (241
m g, 201G MEIRE) , 8HIBEAE Sy AR ER . AR IR R I N kA



s WSS AT 23
51 i A5 28 55 2 N Bt B 35 AT
CTHE A, Bk ML R A 75 48 T
JEATMRIAS 7Y, R B AT L IR
HF TR DT I 2, LA A
NTHSSVF4r« FMVF4: 347 PR
B BT R ATDTIAS A . NIHSSIF
o5~ FMPEr R4 . BT B AT
A B0 5 IR 9T Tk (YT 9
MmALHE . EMiRIT 25, 8 5
2iW) . FE IR RO BEAT X VAR
7o SPENRITI TR

1.2 BwA#H £XE
GE 3. 0TH#E T B JL4R H i1 b
RN YN E R NP
4, BFETWIL TWI. FLAIR.
DWI JDTIAG 7 . DTISR ik
1 [l —F i [ 3 F R (Single—
shot echo-planar imaging,
EPI), H#Z%(: TR=8000ms,
TE=88.3ms; XREHENRN
130X 1305 LXEih (NEX=1) ;
PLEF (FOV) : 24cmX 24cm; EJE
Smm; JZ A BB Omm; - HOMAL R 2L
b=0. b=1000s/mm °, ¥ HHURES
FEJ 1A 154, DTIIRAER AN
136s.

1.3 B (FHkAGE
A FEIALE LAE S i Functool 8
PEREAT J Ak B3R AT % 1) 57 1 20 3
(Farctional anisotropy, FA)
R B 3 R AR AT B £
BIoRIZH, 56 % R A
5tk PR DA S 9 AR [X 35k Ay S Y R
X, 38 7E 5 AR I o X3k B
T ) [X 35, JBR R X T AR A
50mm’. AR5 I DTT = 2 XU A2
JoT A B R DAL 80 A8 5 Rz R i
WZ MK R kb5 A
WAL N 1% HRE
BEAUE H AR B S 5 2%
AR . R 3
Yi: FE A BEAESA T

1.4 BETIRILEFE ik
B AL AR B T X DT T HEAT 43

CHINESE JOURNAL OF CT AND MRI,JUN.2020, Vol.18, No.6 Total No.128

M, FEI% 38 P AL 40 2 P9 B IR X
NTHSS V5 S FMF 53 AT 9 #r
iz 3 Dy Re v € R A fEi 4k Fugl —
Meyeriz 3l Il §e V¥ € & % (Fugl —
Meyermotor assessment, FMA),
Fugl-Meyeriz 5 U e v 5E B R Xf
T VP A o 4 2E S 2 (M I2 3 Th RE A
BRI EM, 7T LA E K
A B 9T RS VT 4 A2 AL
5" FEP DT IR 25 2 Rl PR Ak
I BEIEH IR, 6K
0-100473 .

1.5 Gt Aush
(I HHE 5% FISPSS 22, 0% i3k 4T
S Hr. TEHIEXRR N (x £s),
i tRE 36 AT LR, 2Rk o i
THFMHET 7T, P<0. 054 N A
EEN S-S

2 & R

2.1 BMELER AP 234
BECTRELR: FW LR,
HEFIHKEI A EATE . W
BT A1, 4GBl R, 2
DLBE FORAC % BE B R . 2301 S
BEILIRA B 45 R 234 B
BIRO R, DRI EES.

2.2 BTSSR REHER
FIRBRAE AT, 23
4 B R 5 R R BER 2
) FF) 6 R AT VEAS, B A B R
PSR 1 B o) CR B 7E
itk , 124 BE PPN, 11
Y BEMAE N3G, R, AR
EDTTVRAL 728 5 e i B BE R 2

MRC R, BT NWAH,
AZH (L 1-3) FIB4L (WL E4-6) .
AH: FEFCEBER 2%, 12
Bl B : FJRE R R 2 HN3
%, 114,

2.3 WITHPRZRMFAME 53)
MIER XMFAERILE  7£234
B, AR AR AR T 1E
W IXFAHE, 8T SR e,
ZERASITEE L (P<0.01) (W
#£1) .

2.4 2361 B IRITHI 5 HIFA
BRI R30I B e FAMEAR
THRITH, ZERASEE (P
<0.01) (WE2) .

2.5 23 BERITHIEN
NIHSSPRZr BRFMiP43 34 230 &
FHVRIT AINTHSSF 4 YE A 5-14
4y, FH(9.86+2.78) 4, BIT
JENTHSS P yu 2 ~119r, ~F
%) (5.46+2.86) 4r; 23f1BEE
JT HTEMVE 73 26 ~6153, 1
¥1(42.67+£11.08) %, ¥RIT )G
FMPFE 73 YO [ 42 ~834), 1
(63.50 +14.82) % .

2.6 235 B EERIBITRIS
rFAfE 2R SNIHSSPR 4y K FMVE 53
20 S R Y e
JEWIrFAME T R 2 7 59897 10
J& WINTHSS P43 98 /> B FMVY- 43 3
TR 2 S AT MR, 451
FW, rPAME TR ZE SNIHSS
PO ok b 1) ZE 2 AR K (r=-
0.685, P<<0.01) (W.&5), ifi
rFAH T B 1 248 5 FMPFE 45 38 0
1) 2 8t 2 7 AH ¢ (r=-0. 501,

1 B FIT234) % £ % K MFAME L 53 E % K FAJE 64tk

@8R Bl S JEAMFAJA 20 i X FAMA t P

AZE 1248) 0.259£0.091 0.435=0.099 6.196 P<0.01

B4 1145  0.225%0.073 0.479 0. 093 10. 618 P<0.01
&2 2361 &A% B HIFARAL (x £5)

R PlEk JEYTATIFMA 7697 B TRMA t P

A 1245)  0.610%0.168 0.544 +0.162 8.999 P<0.01

B4L  1145)  0.470+0.126 0.409+0.114 7.632 P<0.01

19



P EICTFOMRIZE &

20204F6 H 5184 611 ME1281

B1-3 B4, 68%, 4 LBIEIIBR, LM SWlEAE, BeBUARER P2 R,

0 e

ARRE R T BRI . RS i

B4-6 LEH, 718,

W ATERE A E R A4K, AR O MiESE, 5 RCE R 0 38, TRASKA Y FUS BE R AR R . BT 236 BRI RT S rFAE T BRI
EINTHSSYE/: 98 /0 ) 2548 2 A < (r=-0. 685, P<<0. 01) . P8 233 s VA )7 Hi JG rFA(E T B& 10 26 (8 5 PV 4 4 0 ) 22 (. & #4095 (r=—0. 501, P=0. 015) »

P=0.015) (JILKI6) -

2.7 fEBRIRITRTEA. B4
ZEIFMPP AR R XA
WA B 4L B H AT B IR TT
S5 FMPF 43 38 0 1 22 S5 33647 AH G 14
arfr, BEREIR, AL B4 Z (A
FMVE 7 34 I i) 225 2 (8 Gi it 2
= X (t=4. 407, P<<0.01).

3 W i

DTIPFA 7K 43 B R BT O 2
BENLAE K, RN i
1 5 2T 4 51 56 B 1 A 5 1) 1k
FESHRFME, FAMERRZM
BUHS AT B E. 55
)58 B . A Y R AP AT
Y, FEARBB R,
FA B 15477 1) R 06 BE DT LAE
=47 ) bR N H ZUK T
Feteo JR@Ed A AHDTT HoRBEAT
XU 7 J5 45 6 R (CST) 1) =4 &
, DU E CSTHRAG IR .

S i A ZE R T B K
WAEIRIT « B K AR ) B AR A
MAWia T (T 2K259) . il
I AR 2. s R
W) &, BRI R AN IR IR T

20 -

B4 — WG T I R . 3 NOE
SR BORE, AR L)
BIT, CPYWRTEECATR, R
ST VO, B R B
TR BFRRB, 2368 E&E
I AT 95 Kk O F AR 440 6 0 1 5
XFAME, ZRAESG IR (P
<0.01), Z5EMkscu'™, #1&
D9 RB X3 IR R A K ) 5
TE R, I PN B 40 A543, I of
BEAE IR, IS K5 T4
KFAMNBE MM A EBR, nE
TR RS, RN 5
BYERGESLEPBOIR, TTHT &
PERGE AL RIS T

AW ARERER, HITIE23
Bl FB 3 e FAME SO Y897 R0, 2
FHESGIF#E L (P<0.01) . fEA
W7, A A FAME (rFA{E)
rFA{E 2 H 5 A2 350 AL I &= i FAME
5 IE 3 X FAME 1 EL . A X
TFAME, rFAME ] DL i Hh
W& ) e B A2 A
RIS, FAMEAE Ak 5 R BT [A]
FHOG, FAMETEREZE ST B,
I HLF A AT HE B (8] 3128 F%
Rk, WAV TAEBLIE T AT
Ji rFAfE A8 1k 5 NTHS S 143 FIFM T

AR A A e, SRR
BT, 2345 i A A B8 AT Be v 9T i
Ja rFAME T B I 2 {5 SNTHSS PE 4
WD I ZE B AR (r=-0. 677,
P=0.02), TMirFAME FBEREMHES
FMPE 23 38 0 1 22 {5 1 8 614 o8
(r=-0.526, P=0.025). &A1 H
TBIT AT 5 v FAME )28 A PPAh 2 s
IRDI e R Is s Dy Re R 2 AE 3l o H
HeR B, FEWR TAEH, fEpiiE
HAEWRIT A0 G HEATDT I R 0% %
U )TN S P
B¥HRY, EREHA
(CST) 453453 =2 ivi B 4 5825 /B A iz 3
DR FE RS ) 1 R A . 7 AT
g, R IR 9T IS5 AMIBYY
2132 2h T e VE 2 G0 1) ZE {8 2 15
B8t L (P<0.01), A4LHE
& (A R R 7y 22 FilJa %
T BH & (P F MR 7 N
3 o WAL, B TR BE R
k™, ok, iE3hThhEe
WE RG22, fEBA114 &
H, 24 BB R R BE R
b, AR R KRR T
11, ATEANRE, EWBITIEENT
Rek A 22, UM b RS e
RKAR I EAFAE . Rk, F-ATA



DL SEDTTZE A DTT K A 22 8 ZE 575
JEFN R AR e B R FR L X PR AL
i A1 BE. £ 5 12 B T ek 2 K T S
A EENNE, 5E NSk
k5"

DTIA] LA SE 5 53 H7 i 4 6 - FA
B B PRAR LR, DTT ] LALPA Bz o
BRI EilkK LI
JEDTI. DTTAGZEE, i 2 i A 5t
A2 W 2 VRN TS A
[ RARIER

2E XM

(1) BB 2R s, o
EFAAEEFNEeRLE R
L. P B Gk o b i
BAE B 2014 (7], F feap 2 A A
&,2015,48(4):246-257.

[2]Yeo S S,Seo J P,Kwon Y H,et
al.Precommissural fornix in the

H

S

human brain:a diffusion tensor
tractography study[J].Yonsei
Medical Journal,2013,54(2): 315-
20.

CHINESE JOURNAL OF CT AND MRIJUN.2020, Vol.18, No.6 Total No.128

(31 Mmae, AR, L2 L. F LUK
Fugl-Meyerizd ) o fe 7F £ & R 49K
Pl R E LB R [T]. =#
EAKFFIR,2015,50(4):519-
522.

[4]Camilla Biering Lundquist, Thomas
Maribo. The
assessment of the upper extre

Fugl-Meyer

mity: reliability, responsivene
ss and validity of the Danish
version[J].Disability and
Rehabilitation, 2017, 39 (9): 934-
939.

[5]1Keigo, Shimoji, Aya M, Tokumaru.
White matter fiber tractography
and quantitative analysis of
diffusion tensor imaging. [J].
Brain and nerve, 2015, 67 (4):475-
85.

(6] 4F 3, k= 2. MRY KK ML 2
AR AR S I R R [T]. o 4854t
F 2 &, 2005, 39 (7): 677-680.

(7] F 7, @400, shab, FR1a4E, 294,
ML E. BERDTIZ A EAB
B oo M AR SE TR B VR A P A9 B
SRR AA2B4G 5 5k
#,2016,11(6): 486-489.

(8] 3%k, ®ARS:, FRELAK, 7 F L, #F 4L
B, X, OH 55, & 4. ADC. FAMAY

B e, BHF ] F
E %544 K, 2010, 26 (3): 435-
438.
[9]Seners P, Turc G,Oppenheim
C,et al.Incidence, causes and
predictors of neurological
deterioration occurring
within 24ah following acute
ischaemic stroke:a systematic
review with pathophysiological
implications [T].
J Neurol Neurosurg
Psychiatry, 2015, 86 (1): 87-94.
[10]Koyama T,Marumoto K,Miyake
H,et al.Relationship between
diffusion tensor fractional
long-term
in patients
with hemiparesis after
middle artery
infarction[J].Journal of

anisotropy and
motor outcome
cerebral

Stroke & Cerebrovascular
O0fficial
Journal of National Stroke
Association, 2014,23(9):2397-
404.

Diseases the

(RSt it: KB

A5 8 £71 2018-09-10



