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[Abstract] Objective To explore the relationship between alteration of cerebral blood flow (CBF)
and cognitive impairment in patients with white matter hyperintensity (WMH). Methods Eighty patients
with- WMH and 37 controls matching sex, age and education were enrolled. Patients with WMH were
divided into mild WMH group (n = 33, Fazekas score 1-2) and moderate - severe WMH group (n = 47,
Fazekas score 3-6). Montreal Cognitive Assessment (MoCA), Chinese Auditory Verbal Learning Test
(CAVLT), Symbol Digit Modalities Test (SDMT), Color Trail Test (CTT) and Boston Naming Test (BNT) were
respectively used to assess overall cognitive function, memory, attention, executive function and language.
The 3D -pseudo-continuous arterial spin labeling (3D-pCASL) was used to assess CBF. The relationship
between CBF and cognitive function was estimated by Pearson correlation and partial correlation analyses.
Results 1) MoCA (F =3.433, P =0.036), CAVLT-study (F =4.123, P =0.019), CAVLT -immediate (¥ =
7.929, P =0.001), CAVLT-delay (F =6.738, P = 0.002), CAVLT-recognition (F =5.762, P =0.004), SDMT
(F =5.136, P=0.008), CTT-A (F =7.155, P =0.001) and BNT (F =4.329, P = 0.032) were statistically
significant among 3 groups. The moderate-severe WMH group was less than control group in MoCA (¢ =
2.525, P =0.013), CAVLT-study (1 =2.683, P =0.009), CAVLT-immediate (¢t =3.593, P =0.004), CAVLT-
delay (¢=3.497, P=0.001), CAVLT-recognition (¢=3.264, P =0.002), SDMT (¢=3.170, P =0.002), BNT (t=
2.584, P=0.011) as well as less than the mild WMH group in CAVLT-study (¢=2.025, P =0.046), CAVLT-
immediate (1=3.033, P=0.003), CAVLT-delay (t=2.458, P=0.016) and CAVLT-recognition (t=2.181, P=
0.032), while more than control group in CTT-A (¢ =-3.668, P =0.000). The mild WMH group was more
than control group in CTT-A (1=-2.697, P =0.008). 2) The CBF of right putamen, left putamen and right
median cingulate were statistically significant among 3 groups [Gaussian random field (GRF) corrected,
cluster P < 0.05, voxel P <0.001]. Compared to control group and the mild WMH group, the CBF of the
right putamen (¢=5.039, P=0.000; t=3.672, P =0.000), the left putamen (1=5.808, P =0.000; t =2.665, P =
0.009) and right median cingulate (¢ =5.038, P =0.000; ¢t =3.319, P = 0.001) were more in the moderate-
severe WMH group. Compared to the control group, the CBF of the right median cingulate was higher in
the mild WMH group (¢t = 1.476, P = 0.006). 3) The correlation analysis showed that in the mild WMH
group, the CBF of the right putamen was positively correlated with SDMT (r = 0.478, P = 0.028), and
negatively correlated with CTT-A (r=-0.483, P =0.026), the CBF of left putamen was positively correlated
with MoCA (r=0.451, P =0.040), and negatively correlated with CTT-A (r=-0.502, P =0.020), the CBF of
right median cingulate was positively correlated with MoCA (r = 0.446, P = 0.043); in the moderate-severe
WMH group, the CBF of the right putamen was positively correlated with CAVLT-recognition (r=0.343, P =
0.043). Conclusions The alteration of CBF in the brain may be a possible neuropathological mechanism
of WMH and relate to cognitive impairment in WMH.

[Key words] Cerebral small vessel diseases; Hemoperfusion; Cognition disorders; Magnetic
resonance imaging
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Table 1. Comparison of general data among the control group, mild WMH group and moderate-severe WMH group

WMEEHE b1 ML (n=37) RJEWMH4(n=33) HEFFEWMHL(n=47) B FAE Py
P[] (%) ] 1.359 0.507
Bk 17(45.95) 19(57.58) 27(57.45)
Ly 20(54.05) 14(42.42) 20(42.55)
W (s, %) 60.24 +7.00 62.88 = 8.62 63.06+7.29 1.655 0.196
ZHEBE(R+s,4F) 8.81+3.58 8.44+4.29 8.06 +3.63 0.399 0.672
o I e [ ] (9% ) 10(27.03) 18(54.55) 30(63.83) 11.672 0.003
BRI [ B1 (%) ] 3( 8.11) 5(15.15) 6(12.77) 0.869 0.648
e i A [ (%) ] 9(24.32) 10(30.30) 10(21.28) 0.854 0.653
WA 2 [ (%) ] 9(24.32) 15(45.45) 16(34.04) 3.462 0.177
R s [ (%) ] 10(27.03) 8(24.24) 18(38.30) 2.154 0.341

One-way ANOVA for comparison of age and education, and x? test for comparison of others, 58 F1 52 20 & 12 )8 1Y L&A T B A £
O 200, AR IR AR B L&A X2 K5 . WMH , white matter hypertensity , i I 5 5 15 5

i ULEF 220 mm x 220 mm , HH [ 128 x 128, ) Tk £x
3R LRZE 2 mm X2 mm X2 mm, 2B 3 mm JZ 0] [F A
3mm, 3L 411 s, F 2B 45 2. BTS2
948 30 6] DR A7 Sk PR AN 3, DL IR 2R T Sk ] LA
e R B U A Sk B3z B, XA AE B Rk stk AT R
P B AR T - 3 ~ 3 mm, I 76 50305 40 31 AR S B
75 T B G R A  (2) B Ak B D R AR B, 43 )
AP N =) N/ T €l e R L N S
TC 7HE 2 010 5 RS2 A M 2R i 220 2 F 5 BT (MINTD) o 4
Z5 0], LA 8 mm X 8 mm x 8 mm s 5 4= 95 (FWHM) i
17 B, >R F SPM8 X 42 (hitps : //www.fil.ion.
ucl. ac.uk/spm/software/spm8/) Fit £ 1 VBMS # {4 if
FOR AT (GMV) , I 7R84 Ak 21 b A5 S bl 22 631
BRIGE I . @pCASLEUE , K pCASL R AR L 3k
[Fi) T5C ¥ 22 MINT AR E 25 (], LAY 38 C 9 A P45 28 i 5]
TGN, P-4 D L5 A 2 1 T o 2250 AR i i) R
R, d J5 K D 4 oG 1t 3 T TC ME 28 MINT AR HE =5
], 3 FH B U R MK R 27 mm X 27 mm X 27 mm Y fil
M EE . B)28 S I DX I 30, A 408 I 1 5 e 1
5 R M A PR DR TR R R IR R o A
IRy SN RN O N ORI RS R )
3 IXCCAAL, H 55205 ) 2R 2800 2 F 50 B B2 146 ) 1Y
90 ik DX A S AR, A Sk 3l I 5T 1A BR Ry P AR R
FH DPABI #& 14 (http://rfmri. org/content/dparsf) w15
770 i 0L 3 8 22 e 1 1 DX, O 4 MR 22 S il DX A IfL 37
HAH,

4. 403t MrJi ik ok I SPSS 22.0 GE it B it
P8R A B 5 0 A o THECEORE UR X BOH i e (%)

HOR (%) Fom R R . SEIES S0 B iR
B EL = AR 25 (2 5) FoR , R A PIISLFEAS 1
Ko 55 F1BRL TR 2R T 25 43 A, PR LG AT LSD -2 K 5
AN TR A 5 75 1 5 20 Fl i 9 £ 19 LL %8, 2R H DPABI
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Z \ IR B IEARE N IR R K P <0.001 AT 3t
JKAF- P <0.05, #5147 22 5 i DX AT IR Ak o % T 441 1] i
I3 £ 2 S 30 35 00 B DX, i B HG A i g 5P Y4,
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Ui SN D) e A A OCHE . DL P<0.05 =R
HAG R L
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HRE I8 5= 15 5 72 i (Fazekas BLVFE43 ) 40
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o) 22 5 47 481127 B X (P =0.003) , H A3 Il IR %6 k)
2 F LG E X (I P>0.05,%1),

340 %2R # MoCA PE43 (P =0.036) ,CAVLT % >J
(P=0.019)  BI %[5 12 (P = 0.001) , & R [ {2 (P =
0.002) 1A (P =0.004) ,SDMT IE#i %0 (P =0.008) ,
CTT-A 58 8 i [ (P = 0.001) Fl BNT iF i $ (P =
0.032) 2 ¥4 Ge it 2¢ B X, 1 CTT-B 58 8B 8] 41
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Table 2. Comparison of neuropsychological tests among the control group, mild WMH group and moderate-severe

WMH group (x +3s)

WMEEFE R XFHEZH (n=37) % WMH 4 (n=33) hEEE WMH 4 (n=47) Fig PiE
MoCA 2224+ 3.80 21.55+ 4.16 19.85+ 4.74 3.433 0.036
CAVLT 2> 8.04+ 1.74 7.76 £ 2.30 6.77+ 1.97 4.123 0.019
CAVLT Bl 2] [ml 42 9.03+ 2.55 8.70+ 4.01 6.31+ 3.05 7.929 0.001
CAVLT #E3R [l 2 8.81+ 2.65 8.07+ 3.88 6.14+ 3.11 6.738 0.002
CAVLT HIA 13.68+ 1.54 13.04+ 2.26 1157+ 3.55 5.762 0.004
SDMT 1E #i 5(4>) 33.26+ 8.30 29.93+12.55 25.43 +10.59 5.136 0.008
CTT-A 58 B[R] (s) 59.90 + 18.90 81.59 +39.65 86.89 +32.49 7.155 0.001
CTT-B 5% S ] (5) 133.16 +42.00 155.27 +77.06 171.60 +75.31 2.946 0.109
BNT IEH £ (1) 13.88+ 1.24 1293+ 1.44 13.02+ 1.54 4.329 0.032

WMH, white matter hyperintensity, i H 5 = {5 5 3 MoCA |, Montreal Cognitive Assessment, 5 B ZR N AT PE A i 3% 5 CAVLT,
Chinese Auditory Verbal Learning Test, A ST b ] 1 2 2] I 5 SDMT, Symbol Digit Modalities Test, FF 5 B AR I 5 CTT,
Color Trail Test, £ 7 B {4 3% 26 I %; ; BNT , Boston Naming Test, Boston i 24 M55 . The same for Table 3

F3 37 M G0 B 5 1 P L 3
Table 3.
moderate-severe WMH group

Pairwise comparison of neuropsychological tests among the control group, mild WMH group and

X MoCA CAVLT %3] CAVLT B %] [ 12 CAVLT %R [ 12
2 5] 7 P LE
t{H P P1H fH Pl {8 P
YRR - % WMH 41 0.664 0.508 0.591 0.390 0.697 0.877 0.383
X REZH < v % B WMH 40 2.525 0.013 0.009 3.593 0.004 3.497 0.001
2B WMHA : h &2 HE WMHA  1.704 0.091 0.046 3.033 0.003 2.458 0.016
‘ CAVLT #iA SDMT CTT-A BNT
2 [9] P Y E
tff P1E P{E tfH PAE tfH P1E
IR - R WMH 41 0.893 0.374 0.229 -2.697 0.008 1.911 0.059
X REA - v ZE T B WMH 41 3.264 0.002 3.170  0.002 -3.668 0.000 2.584 0.011
2B WMHA : h & HE WMHA  2.181 0.032 0.086 -0.700 0.485 0.447 0.656

(P=0.011) IF 8 B K T % B4, CAVLT 2% 2 (P =
0.046) BN Z| [A11Z (P = 0.003) %E R [F[1Z (P = 0.016)
AN (P =0.032) MK T4 B WMH 41 , 1fif CTT-A 56 1
R[] 785 F X6 BEZH (P = 0.000) 5 5% B WMH 211X CTT-A
52 I ] 25 T4 B4 (P = 0.008) 5 4 il 2500 B 2%
DN 56 2H B) 22 S T ge i X (B P>0.05,%3) .,

34 3R A e % 2SN A A% AN A Hp o
[l i i 3 4 25 5 A Ge it 2 B L (R R IR P <
0.001, A H /K F P<0.05, GRFALIE ;% 4, K 1), H
o, 2 E B WMH 41 4 il 52 % (P = 0.000, 0.000) ,
72 5E #% (P = 0.000, 0.009) . 45 Ml H F1 5 [8] (P =
0.000, 0.001 ) figi il Jit & 45 55 T~ % B 20 Fn 4% BE WMH
2H % B WMH ZH A ep T e i I i T
B4 (P=0.006,%5),

B RE WMH 4R 2 5 WMH 414 7 4% A2
A 36 A% R0 A 00 v 0 T I 9 R 5 R 8 0 A

55 B9 Pearson A S0 M B, A5 B WMH 21 72 0 72
% i i B 5 CAVLT FRl 2 A E (r=-0.391,P =
0.044) , H AR5 bn Z [0 ¥ JoAH X PE (P> 0.05; % 6,
7)o i — AT A OG5 AT W7, 5% BE WMH 2 A5
7 1% I I3 5 SDMT IE i 8 5L 1E A1 5% (r = 0.478,
P=0.028) .5 CTT-A 52 Ji i ] 5 97 AH 3¢ (r = - 0.483,
P =0.026) , Z& il 5¢ 4% i 1L 3% 18 5 MoCA 353 2 1E A
K (r=0.451,P=0.040) .1 5 CTT-A 58 i i [6] 12 f
H5E(r=-0.502,P=0.020) , 47 0] A 745 [m] g 1fn 97 &
5 MoCA W40 & IEHH K (r=0.446, P =0.043; % 8) ;
thoE A WMH 48R E AU A I e R G I S
CAVLTF AR IEM K (r=0.343,P=0.043;£9)

W’

G 15T R A o 1 B R Ay AN [ AR R A R
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Table 4. Comparison of the value of CBF among the control group, mild WMH group and moderate-severe WMH group
- MNI(mm) CBF (% +5,ml/100 g)
Jing [X. i+ FAE* -
X y z X HE2f 2 WMH 41 O E L WMH 41
A e % 20 14 -4 493 14.117 1.79+0.21 1.86+0.27 2.07 +0.29
LA Fe -28 -8 0 805 13.530 1.71£0.16 1.87+0.27 2.01+0.26
A e s [l 2 -4 56 165 16.888 2.42+0.29 2.53+0.26 2.76+0.34

#*GRF corrected, cluster P < 0.05, voxel P < 0.001, GRF # iF , A 3 /K % P < 0.05, {& & /K °*F- P < 0.001, MNI, Montreal Neurological
Institute , I K 52 55 FI R # 22958 A WF 78 0T ; CBF, cerebral blood flow , [l Il 7 & ; WMH , white matter hyperintensity, i [ 5 & {5 5

F1Ii 1 2 3

1 T o 5525 1 25 X ML 2 2 S A DX oA O e A 2 0 e R R A 0 Py 1] (1~ 3 XU e A%, 4 ~ 5 A A

v it el )

Figure 1 CBF values of control group, mild WMH group and moderate-severe WMH group in the left putamen, right putamen
and right median cingulate (1-3 were bilateral putamens, 4-5 were right median cingulate).

RS 3K A Ml DA A T TR L A

Table 5. The value of CBF among the control group, mild WMH group and moderate-severe WMH group
MNI(mm) MNI(mm)
28 ] 9 P L k% ofE* PAE || 20 7 b wE PiA
x y z x y z
TR WMH 4 ¢ X g4l e et -28 -8 0 805 5.808  0.000
% 20 14 -4 493 1143 0.256 A O e ml 2 -4 56 165 5.038 0.000
R A -28 -8 0 805 2.804 0.143 || T EFEE WMHA : £ WMH A
A5 ) e s [l 2 -4 56 165 1476  0.006 A% 20 14 -4 493 3.672  0.000
PR WMH 4] X R4 el 5e i -28 -8 0 805 2.665  0.009
AT 20 14 -4 493 5039  0.000 A O b s ol 2 -4 56 165 3319  0.001

*GRF corrected, cluster P < 0.05, voxel P < 0.001, GRF #& 1F , H Ht /K F P < 0.05, 1K £ /K F P < 0.001, MNI, Montreal Neurological
Institute , 1 5% K 52 55 R JR 0 2895 2 WF 78 BT ; WMH , white matter hypertensity, i H R s ES

58K F 3D-pCASL B2 A I 5 filg it 37 et LA #4311 5T
1o A 5 AT 5 A R ) B A R R R A VR E G R
SR ToR W AR S 32 T R )
DX B 8 A 000 5 A% 2 O 5 A R0 A 000 b s [l ) B i
LR G R 2 h FE B WMH ZH AR DX
Uit R TN B RN WMH 40 5 2 2 WMH 20
Az WMH 48 A 7e % 22 7e i
A F i T A i - A 2R 0 B2 0 56 A 6 1 1
Pearson A ¢ 43 AT W7, AN 64 BE WMH 41 Z2 0 56 #% i
I fE 5 CAVLT PRl &2 R O¢ , AR de bR 2 [\ 3 T8
FH G, 3 — 20 AH DG 20 BT S/, 8 WMH 4 58 %
A0 32 A B 1L 9 55 R 7 0 (SDMUT IE i 510 5 1F A

K H AT UIRE (CTT-A 58 MU 8] ) 5 671 AH O, 26 5
A% i 1L 3 12 5 R O 1 ) BB (MoCA 143 ) &2 1E A
K VCHIAT AR (CTT-A 58 BURT []) 52 674 G, A5 ) o
FH [0 B 1 U A 5 AR T D B (MoCA 343 ) 52 1
AH OG5 v 2 FE E WMH 20 B8 3 (A M0 5 A% i It 37 et
53042 J1 (CAVLT FRA) B IEAH

29 75% W K fig ikt 25 Pl 28 00T B DL 4 REIA
SN TR A e A, Jed 8 G I3 BN g 2 kAR ORI 3 B
IR OC Y, Here P B A 1 (CCH) AT RE 50l 0 2
il B 5 R 2R AR AT M AR AR G T AR BIR SN T
5 B A M FE AL A SEAK RN AT O s ] 4
2 0 1ML 9 20 77 2 5% el 1 i DX I 90 S R 2
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FT o FEJEMWH 4 & fi 20 B2 00 56 55 22 5 X i
I3 5 1Y Pearson AH & 43 AT

7 P EEE MWH 4L bl 20 B 2200 55 5 2 5 0
[X i 1L 3% 5 1Y Pearson AH & 43 AT

Table 6. Pearson correlation analysis between CBF and Table 7. Pearson correlation analysis between CBF and
neuropsychological tests in mild MWH group neuropsychological tests in moderate-severe WMH group
. AR Zef 7R A by ] e i et A7 00 A [
WLEEAE bR - - - - - - WLZE FE b - - - - - -
ffii PfE rfii P fii P fii P ofi P i P
MoCA 0.067 0.719 0.174 0.349 0.106 0.569 MoCA 0.120 0.426 0.089 0.556 0.132 0.381
CAVLT?:2J -0.046 0814 -0.090 0.650 0.054 0.785 CAVLT %> 0.093  0.554 0.066 0.674 -0.014 0.931

CAVLTHIZIFZ -0207 0300  -0273 0.169  -0.051 0.800
CAVLTIER[FIMZ -0.044 0824  -0.156 0.428 0.087 0.660

CAVLT #1A -0.294  0.137 -0.391  0.044 0.149 0.458
SDMT 0.166  0.407 -0.067 0.740 -0.076  0.705
CTT-A -0.154 0425 -0.151  0.434 0.106 0.584
CTT-B -0.021 0918 -0.063  0.748 0.201  0.305
BNT 0.189 0.334 0.265 0.173 -0.043  0.829

CAVLTHIZI[EIZ  0.117 0.461 0216 0.170 0.159 0315
CAVLTZER[EI1Z  0.201 0.201 0.291 0.061 0.232  0.139

CAVLT F1A 0.250 0.111 0.177  0.261 0.155 0.328
SDMT -0.037 0.818 -0.097 0.540 0.092  0.562
CTT-A -0.066 0.678 -0.071  0.653 -0.131  0.406
CTT-B -0.069 0.664 -0.164  0.300 -0.112 0.480
BNT 0.204 0.189 0.132 0.397 0.083  0.599

MoCA , Montreal Cognitive Assessment, 5% 43 FI] JR TA HIBF A 40 36 5
CAVLT, Chinese Auditory Verbal Learning Test, H1 3C W ¢ i 15 2
>J I % ; SDMT , Symbol Digit Modalities Test, 445 5 5% 5 462 I 5 ;
CTT, Color Trail Test, 5 i {0, 7% £k | %; ; BNT, Boston Naming
Test, Boston iy 24 I 1

R 8 HJE MWH 4 B & #2000 B2 I 56 5 2 59 i DX i

MoCA , Montreal Cognitive Assessment, 5% 43 FI] JR AL BE A 4 26 5
CAVLT, Chinese Auditory Verbal Learning Test, H1 3C W ¢ i 15 2%
3] 5% ; SDMT , Symbol Digit Modalities Test, 445 5 5% s 462 I 5% ;
CTT, Color Trail Test, 5 5 i {0 7% £k | %; ; BNT, Boston Naming
Test, Boston iy 24 I 1

RO PR MWH LS E M 200 P 5 1 56 5 22 5 il

LI 55 4 Al AR 5% 70 B DX I 3 4 i A5G 20 A
Table 8. Partial correlation analysis between CBF and Table 9. Partial correlation analysis between CBF and
neuropsychological tests in mild WMH group neuropsychological tests in moderate-severe WMH group

e A FER; L7 A e 0 ] . AiMFER M5 Aty el
ES LD WEARTT

i P i PfE i P i PH i P rfd PE

MoCA 0.251  0.271 0.451 0.040 0.446 0.043 MoCA 0.178  0.306 0.176  0.312 0.199 0.251
CAVLT#:2] 0.270  0.237 0.257 0.261 0.169 0.464 CAVLT%:2) 0.108 0.538 0.052  0.765 0.021  0.903

CAVLTEIZIEMZ  0.060  0.796 0.026 0.912 -0.037 0.875
CAVLTSER[FI1Z  0.247  0.281 0.134  0.562 0.122 0.600

CAVLT ik -0.123  0.594 -0.164  0.477 0.106  0.648
SDMT 0.478 0.028 0.160 0.487 0.222  0.334
CTT-A -0.483  0.026 -0.502  0.020 0.004 0.986
CTT-B -0.127  0.582 -0.210 0.362 0.165 0.474
BNT 0.059  0.800 0.123  0.594 -0.059 0.801

CAVLTHIZI[H4Z  0.156 0371 0.243  0.159 0.254 0.141
CAVLTHERFI1Z 0227  0.190 0.313  0.067 0.323  0.058

CAVLT #1A 0.343  0.043 0.270  0.117 0.219  0.206
SDMT 0.098 0.575 0.204 0.240 0.150 0.389
CTT-A -0.066 0.708 -0.101  0.565 -0.1330.447
CTT-B -0.029 0870 -0.187 0.282 -0.047 0.790
BNT 0.119  0.495 0.156  0.370 0.003 0.988

MoCA , Montreal Cognitive Assessment, 52 5 Fl| 7K tA HIVE & 36 5
CAVLT, Chinese Auditory Verbal Learning Test, SO T B 3R] 1 2
>J 5 ; SDMT, Symbol Digit Modalities Test, 74 5 %05 % #  46;
CTT, Color Trail Test, % F &i {4 i% £& 1l % ; BNT, Boston Naming
Test, Boston iy £ il 4

MoCA , Montreal Cognitive Assessment, 52 £ Fl| 7K tA HIVE & 36 ;
CAVLT, Chinese Auditory Verbal Learning Test, SO B 1) 1 2
>J 5 s SDMT, Symbol Digit Modalities Test, 74 5 %55 % #5246
CTT, Color Trail Test, £ 7 & {0 1% £k I %; ; BNT, Boston Naming
Test, Boston iy 45 | 46

7 5T 1 o R M L T R Y DR KT R
ERUFIRTV NN R P ST R L N
R il 2 DI DG DX I VA A BT R R R R
T K8 AT A 4 I ey A X T e ) i, 3
%70 Meta 20T 2758 il 11 5% i85 1 5 67047 oo 1) S8
78 4 i 8R0S DX IR L B AR, L R Rl 1 T
0 1 5 T LA g iR L i e B AR A S R R
IR FE 45 R WL ik i 3 e A QR DU 7 0 B 3

I o I S A T B S A A O 4 AT e 5 AR
o P i L 3 BB 0 BC A S, 9K T B 2 i e £
R 8 J i o it AR A T DA S 4 G TSP A e
1A RO 1 T = =B vl B o v Rt )
ARG, A R REAE o TR i B R S R A
AE T R T 1 A5

A Sk — A5 R 22 5 Ml DN L O 5
AE R 5 1 R 5GP, 45 R R B2 B WMH 438 5% 4 )
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SR AN M Dy e E A DG s 2 WMH 4R H
A ) 5 A% G i 9 B 50 T B OE A OG . AT T
Al B 2 A D AR I SE A 3 20 ISR R, ot
KA Ry B 5 -5 DU 1 - o A B G B 66 110 o 215 i 5 R
TTOIRE B VIMOC 2 e B E R T LR BOE R M T
TEICIZRE T TR 2o o dnaly 2 Ok B IS T
T AN E &R A A DG A5 L LAV T AT T Re Y 4l
b B € AR 56 15 S e R IS Y. R R
AN T M0 B S S A e S EE S L
Kl it 2 50 5 5 2 18 0 T A8 1 TR O]
A2 3 00 T 0 F0 [l i O 3 5 T LS 8Ge
1271 R PR B R 7 mT S B0 N )
15, AT B 5 fle A dole a2 A% SR M S5 00 i 4 2 R
ST LT,

A GE W AEAE LR R R Z AL (1) X B4k U8
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Wi o (4) ASHIF 58 LA MoCA 343 < 26 S 1A 1 I A s A
ZHE R <1248 F V5001 LUK IE 32 208 72 B i
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Hr 3 32 3 BR 2 1A 3R (F)

fiifsk 1. cerebral microbleeds(CMBs)
i /NLAE WG cerebral small vessel disease(CSVD)
i M & cerebral blood flow(CBF)

RS SR BNt R
post-stroke cognitive impairment(PSCI)
i 7 7 5 R T A N PE AN 1 R

Cognitive Assessment Scale for Stroke Patients( CASP)

TRE I, A A 1

thrombintime(TT)

HE 0L JES ] prothrombin time(PT)
DR P ] G i 4 B4 B [ - #1554 B 52

EUropean Network of National Schizophrenia Networks

Studying Gene-Environment Interactions( EU-GEI)
14 #8%5  Parkinson’s disease(PD)
W4 #R WP’k Parkinson’s disease dementia(PDD)
T4 ZE W IIER  depression in Parkinson’s disease(DPD)
VG 2% 0% M I R E 3550 Pitsburgh Sleep Quality Index(PSQT)
WA UE L £ 3%

frequency-deviant mismatch negativity(fMMN )

I R
el

mean diffusivity(MD)
unfractioned heparin(UFH)

ER LB Balloons Tests(BT)

lacunar infarct(LACI)

BHEIANFIE  mild cognitive impairment(MCI)
e JEE DN R0 T i A R
Screening Scale for Mild Cognitive Impairment(sMCI)

T LA PN AR

mild vascular cognitive impairment(VaMCI)

< I~ L -

W HE4E450E Maintenance of Wakefulness Test(MWT)

Hh £ T AR
A AL L R

area under the curve(AUC)

whole genome sequencing( WGS)

AT PR - 2R R A

generalized tonic-clonic seizure( GTCS)

o)1 E I RIEp g

whole brain radiation therapy( WBRT)

2Pk gross total resection(GTR)

Addenbrooke A1 A8 & 1T M
Addenbrooke’s Cognitive Examination-Revised(ACE-R)

AT R IT i

cognitive behavioral treatment( CBT)

AR S BE ) R
Activities of Daily Living Scale(ADL)

FLIR bt ST

lactate dehydrogenase(LDH)

T, DT A T ) 5
three-dimensional T -fast spoiled gradient-recalled

(3D-T,-FSPGR)
Stroop T 1A 4% Stroop Color-Word Test(SCWT)
A B R A BA A1)

Shanghai At-Risk for Psychosis(SHARP)
£ 3ifglnl 4  Functional Activities Questionnaire(FAQ)
P2 KRG PR & Neuropsychiatric Inventory (NPT)

M EA

neurofilament protein(NF)

JVCHEL A mismatch negativity(MMN )
LB A% Aphasia Check List(ACL)
PS5 Recognition and Prevention(RAP)

Zung [CHNAR [ T4 R
Zung's Self-Rating Depression Scale(SDS)



