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DTI study of white matter fiber integrity and the association with cognitive
impairment after subcortical infarction
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[Abstract] Objective To study the relationship between white matter fiber integrity and cognitive
impairment after subcortical infarction, and to explore the possible mechanism with diffusion tensor imaging
(DTI). Methods Total of 37 subcortical infarction patients with cognitive impairment were recruitded from
March 2016 to December 2018. Montreal Cognitive Assessment (MoCA) was used to evaluate the cognitive
function. DTI was performed to obtain the fractional anisotropy (FA) of white matter fiber in the whole
brain. The correlation between FA values and MoCA scores was analyzed by Pearson correlation analysis
and partial correlation analysis and then the multiple linear regression model was established. Results
Correlation analysis showed that decreased FA values in the bilateral external capsule, cingulate gyrus, and
superior longitudinal fasciculus (SLF), inferior fronto-occipital fasciculus (IFOF), fasciculus, anterior limb of
internal capsule, anterior and superior corona radiata were significantly correlated with MoCA scores (P <
0.05, for all). Multiple linear regression analysis showed that MoCA scores affected the SLF (P =0.042) and
IFOF (P = 0.006). Conclusions Impaired white matter filber integrity of the ipsilesional SLF and IFOF
can be imaging biomarkers for cognitive impairment after subcortical infarction.

[Key words] Stroke; Brain ischemia; Cerebral cortex; Cognition disorders; White matter;
Magnetic resonance imaging

This study was supported by the Natural Science Fundation of Minhang District in Shanghai
(No. 2016MHZ12).

Conflicts of interest: none declared

doi: 10.3969/j.issn.1672-6731.2021.05.013

FEAWH L RIAT X A R R AR S A R B H (55 H 45 :2016MHZ12)

PR AT : 200025 1 5 3 K 2 5 4% B B s i 4 5 e i 2 B [ o W (R A B2 EL R 2 BEE D 98 11 5 N RS I8 e B A2 2
SR, TR B4 200240) ]

HIREE %24 Email : funground@163.com



o BRI 2 2 7 2021 4F 5 1 4 21 45 5 1)

Chin J Contemp Neurol Neurosurg, May 2021, Vol. 21, No. 5 . 407 -

G 4 v J A HT D) BE R AR (PSCI) & 9 R , [
AN SCHR AR T8 & 0 RN 20% ~ 80% ', Tk [ JE T4t
DN B 9 A7 27 A A 8 LB R R
80.97% ', ™ 5 W H R ARG 15 shRE o Anal & 1)
fig, HHT o B A 2 B ST i A il AR
Jei DA T B B A 1 2 2B AL G oA o8 4 e B, IR A
G225 XA BT AL Jey 0 B B R AR TG TR R R
S5 R 5 0 X8 1 A v S DA R B B R A i BIL D R e
M IE 5 0 AR R B 1A 5 56 B8 PR IR AT LA B
BN T RE IR 5 I, AR 5T LR T A BE
Je DA R D) e B A A R SR 0 4, R T SR et
18 (DT 73 #7 O 58 i X [ J57 21 24 o1 56 5 1 A i 4
FEBE, DR T I 25 w5 D60 ) i s A5 2 B 1 i 14 5
S5 ke LAl

BB ETE

— Il R R

L ARRE (1) B v A P 2 Wi A5 & b [
I 1L A5 5 432 2015) IS Wi bR o, I 28 3k 3 CT Bk
MRI A #8 UE 55 . (2) B K A& AE . (3)4E 11 30~ 69 % .
(T3~ 128 (5) ZH B =54, (6) A5k
A% FLI KA T N B RIS X, T Az R ()
7 B A DA 0 ) iR B S, 52 R RGN 0T A SR
(MoCA) P43 <26, (8) A Aim (R EF- 52 . (9) JC MRI K3
A RIE

2 HERRFRAE (1) BEAE AT il A rpog s o (2) XA
I A% o (3) 70N i B i 458 BT (4) 17 78 Ho Al 5 BOA 50
Ty B W% A5 (9995 A o (5) UG e e b L il g 350 95 o A
0 75 F AR 5 (6) B A A7 % g sk o (7) 2B A AR AE
A VR EES TR, (8) NAREL A 76 AL MRI
K AE o

3. — %R BEFE20164F 3 A £ 20184F 12 A
TE 9 A2 38 K 5 5 7 B B I B 46 15 o ik 22 FH R R
HRF B 1T 26 N R B R A IR 2 B e
TG Y B RN A A R 37 40, Bk 29 ], Lo 8
AR 37 ~ 69 % N (52,27 +7.76) % s Z M H T2
JE 5~ 224, 1 (9.62 £3.77) 4 i 21 ~ 74 d, F
¥1(32.81 £ 10.59) d; 9% 28 A0 T 220 19 41 (51.35%) ,
A 18 151 (48.65% ) o

W5

LN DI RETEY i A A T WG 21 ~
74 d R JH MoCA it b 50 SOl A D) g, 3 46
23 [ 5 AT RE (5 43) A 44 (3 43) R J1(647) .

WE (345) I BLE(2 55 ) FER [ (5 53 ) FAE [8]
(63 ) 3 8 A NHIE, B2 30,375 > 26 IR
NEEIEH <26 AN RERE A, 2 B H B L < 124F
H RN,

2.MRIKE A (DARA Ty ik BT A B B TR
N I fE B9 [A) I, SR 78 B Siemens 23 A A Y
Magnetom Skyra 3.0T #8 5 MRI HIAAT DTIH
SR TE 81304 7 41 - [ 3 ~F- T A& (SE-EPT) , 49 i 2
B, F A A (TR) 8600 ms 21 3 B [6] (TE) 95 ms,
F1 4l L %7 (FOV) 256 mm X 256 mm, 4 [ 128 x 128,
JZJE 2 mm JZ BN AR ECT5 R TR
J7 11 30 4>, b 24 1000 s/mm’, (2) B R £ 5 40 - R
i MRIcron(http://www. mccausl and center. sc. edu/
mricro/mricron ) \FSL(http://fsl.fmrib.ox.ac.uk/fsll) 7|
PANDA (http : //www.nitrc. org/projects/panda) 1. H £
PEAT B AL PR, >R F MRIcron T H 41 A9 dem2niigui
T HK 5 R DICOM &R % 4 Dy NTFTT A% 55 ok H
FSL T H ALK fslroi T H LI b0 &, BET T HXf b0
A5 0 T Sk Kz, A A 20 B AR 5 eddy_correct T B
7 DT A& i 4 1E Ak SR IE 5 duifie T H U453 31
BB B DT 4 T 2 550 it 28 P G HE T 0K DTTENMR
28 3D-T, W 5 I 1 220 55 K 58 M R 1l 429 =7 B
FEHT (MND) A b 23 ), 47 g 07 5 4k 7 2 -
G W R FURBEAR (JHU TICBM-DTI-81 )0 42 fiki 43 #1
50 A FE B OB X, e 24 BORE B 2% R X
(ROD) , 315545 filg X3 3 4% 1) 524k (FA) o 26 F ik
B K F PANDA T B AL AL AR 2R DL AR AT 4 24 X 1Y
FA R, DO 11 50 21 4 A2 F S0 Ae Ft A AR

3.3 M JT ik R SPSS 16.0 GE it 4111 i
T HCHE AL 15 40 A o SR AE S A T SR EL Y
B bR E2E (x 2 5) KRR, Al OCBE 2R X 1 J5 21 4k
R FA{H 5 MoCA BE4 B AH 2 ¥ 2% i Pearson A 22 43
A i AH OC 73 B, ISR I 22 R 3R 2t 8 A8 [l U9 73 iy
Wk AR R X R (e, =0.05,a, =0.05).
LA P<0.05 4 22 57 HA Gt 2 8 o

g R

Pearson A & 43 M7 @7 , [ T AL J5 A F T fig
B B £ MoCA T 73 55 B IR A4 e 708 R I 8, 28000 149
FE T TS S L O R E RN R, B A
Wl T S EYAH(SLE) AL (TFOF) fil
N SRR S H FA S IEAHDC (3 P<0.05,5K 1) ;
i A3 M B, MoC A P43 5 JB 0 P 48 117 % L i)



. 408 - o BRI 2 2 7 2021 4E 5 1 5 21 445 5 1)

Chin J Contemp Neurol Neurosurg, May 2021, Vol. 21, No. 5

R O ER IX 2T 4E R FA 5 MoCA W43 1
Pearson fH &4 #r

Table 1. Pearson correlation analysis of FA values in the
key ROIs and MoCA score
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Table 2. Partial correlation analysis of FA values in the
key ROIs and MoCA score

ROI rff P ||ROI rfH PlE

BEIEARIERE 0246 0.148 || fe AU S 0340 0.042
BHIRIRIES 0215 0.208 || U5 0358 0.032

AR 0392 0.018 (| MmN (Fnag ) 0.346  0.039
BARGHCSE  0.355  0.033 || A H0AF (i ) 0.323  0.055

BOEHEE 0371 0.026 || AN GE D) 0.303 0.073
BOKIRZ 0258 0.120 || 4N () 0.251 0.139
A EAEN 0.450 0006 || e 75 /24 5 0.322 0.055
MM AR 0.248  0.144 || BB /AL 0.204 0.233

YR 0314 0.041 | SEE(SRAMZEA) 0239 0.160
M TFHB R 0301  0.074 || 0% FORIERIEH 0249 0.143
BOTFHHH 0505 0.001 (| BMAEFRAETFHE 0231 0.174

ROI, region of interest, 2% # [X ; MoCA, Montreal Cognitive
Assessment, 5¢ 45 Fll SR A JN ) 12 32

R3 EMCHILIRIX R AE R FA {5 MoCA PE4M Y
Z R L NEZE 2 mH 3 B

Table 3. Multiple linear regression analysis of FA values
in the key ROIs and MoCA score
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Figure 1 Brain DTI findings The superior longitudinal fasciculus (SLF) was a pair of long bidirectional association fiber bundle
that extended above the insula and connected the frontal, occipital, parietal and temporal lobes (blue areas indicate, Panel la).
The inferior fronto-occipital fasciculus (IFOF) was a long associative bundle that passed through in the depth of temporal lobe and
insula, connecting occipital cortex, temporo-basal areas and the frontal lobe (green areas indicate, Panel 1b).
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