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[Abstract] Objective To investigate the value of combining neuropsychological tests with auditory
event-related potential (ERP) P300 for cognitive assessment in elderly patients with cerebral small vessel
disease (cSVD). Methods A total of 183 elderly patients with ¢SVD were enrolled in this study. They
were divided into 3 groups according to brain MRI: lacunar infarct (LACI) group (N = 62), white matter
hyperintensity (WMH) group (N = 60) and LACI + WMH group (N =61). A total of 50 brain MRI normal
persons were selected as control group. Montreal Cognitive Assessment (MoCA, Chinese version) was used
to evaluate the cognitive function, and the amplitude and latency of P300 were measured in each group.
Results Compared with control group, the MoCA total score in LACI, WMH and LACI + WMH groups
were significantly lower (P =0.042, 0.015, 0.000), and the score in LACI + WMH group was significantly
lower than that in LACI and WMH groups (P = 0.001, 0.042). In the eight cognitive domains of MoCA
scale, the visual space and executive function (P =0.006, 0.041, 0.035), delayed memory (P = 0.006, 0.012,
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0.048), language (P =0.001, 0.032, 0.047) and calculation (P =0.009, 0.001, 0.003) in LACI + WMH group
were significantly lower than those in control, LACI and WMH groups. The delayed memory in LACI group
was significantly lower than that in control group (P = 0.037). The delayed memory (P = 0.005) and
language (P =0.047) in WMH group were significantly lower than those in control group. Compared with
control group, the amplitudes of P300 (P =0.025, 0.033, 0.000) in LACI, WMH and LACI + WMH groups
were significantly decreased, and the latencies (P =0.018, 0.000, 0.000) were significantly prolonged. The
amplitude of P300 in LACI + WMH group was significantly lower than that in LACI and WMH groups (P =
0.041, 0.018), and the latency was significantly prolonged (P = 0.000, 0.022). Conclusions Elderly
patients of ¢SVD all suffer from different degrees of cognitive impairment, especially those with both LACI
and WMH. The impaired cognitive domains mainly include visual space and executive function, delayed
memory, language and calculation. MoCA scale and P300 examination have their advantages in cognitive
assessment, and their combination shows more objective result. Early diagnosis of ¢SVD in elderly patients

with MoCA and P300 is beneficial to timely treatment, delay the progression of this disease and ease the
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family and social burden.

[Key words] Cerebrovascular  disorders;

Neuropsychological tests; Event-related potentials, P300

106 /I8 XL A 975 ( SV D) 5= 48 45 i I R 51 /2 1 it oy
JIN I A5 97 A% T BRI R 2 L A HT T RE L 52 1R 2
I BRAA U I 5 AR . AR R BRI IR B
FEAE(LACD) i BT i 5 5 (WMH) R B 8 K
158 JA LR BRLEPVS, IR AR Y™ K 1Y Virchow-Robin [A]
B (dVRS) | 3%t it (CMBs) %5 o i /N i 8 9 2
B0 A VR N HTE (VO 1 Bk WL Y g
SR A PR (VaD) R R R 5 50% . Rk
BRAG /)N 100555 FRE O I BB R A O 45 T S i
Xof A RR A T A SR NG O R A O M R R
Ju ok E L ARG R SRR R R A RN A R R
(MoCA ) H 3 it 1 W 5 = 4 A 5C WL A2 (ERP) P300 1
B 2 A5 I /0N 1 9 A A RN T R 0T I R
S, DU I DR B 012 W | 2 st 1 T /) 1t % 9 5 3
{14 DA 1 ) R B A 46 I DR A 4

BHEFE

— I R BER

LA AFRAE (1) /N L5595 12 T 2 B /)
ML 9% 11236 £ R AL VI AR L (2) AR i =
65 % o(3) 2L MRIA: & [ 045 T \WI. T.WI.FLAIR
BAR A HOMA AR (DWT) JHIE 52 i Bt A A8 i 11
T B A o (4) MRA RN 30 8l ko (8
o 2 HE B P I A8 0 A2 o (5) AR B 5 48 00 )1 A8 B
AT N R PR B 1 A0 B A WAL UE, TR
B B G B N TR RO 4 BN TR B .

2. HEBRARME (1) KT FRUI AR AE A H I s 5 A
B (TBL) o (2) 7™ F 2K 1 AL ) 8T I B A5 B 4 L

Arterioles;

Venules; Cognition  disorders;

T3V 5 AN B8 C AR A (3) P Kl A R R A
ol (4] € | 10 25 4 s/ IS AE L (4) hdE Y b AR
PRI A58 5 2 5 R0 B g5 P e o A At I 1 A
PE R 2 B0 I T {5 5o (5) 4B e 50k R AT
P25 0 B A 0 3 5 T B8 S5 14 AH DG L L P300 K AT
(6) 1+ 1 iz FIHORS 0 25 90 o (7) & I FLAth ™ 25 52 0
o A B -5 SO H Ty BB [ A Y L At B An A AR E
FEIEAE PR AR PERG L 2 R PR AL (MS) RS % 55 .

30— MR (1) /0N i A e AL - T 2014 4
1=12 JTAE VU128 BB 7 55 = N R BS e #f 8 N BLAE
B v 7 1% i /0 1t 58 o A8 A AR 183 48], BB 114 1), &
PE 69 il ; 4E % 65 ~ 89 %, (7291 £7.20) % ;%
HE R 1~ 1848, F15(10.12 £ 3.90) 4F 5 BE £ 5 1ML
JE 140 %11 (76.50% ) . 5 0> 95 48 51 (26.23% ) B IR 5
69 il (37.70% ) , W M8 54 $1 (29.51% ) . K iF 29 {4l
(15.85%) . ML 5% MRIAS & (045 T.\WI. T.WI 1
FLAIR B18) 53 J I BRPEREFE 240 (LACT 41, 62 ) i
M s 5 4 (WMH 41, 60 61]) F1 — % Jf 43 41
(LACT+ WMH 41,61 41]) o (2) %F REAH « 36 35 [A] 9 7F &
B A BE 36 7 B T ki /)~ 1 4 1% 28 4F S A 3k 55 0], Sk
RS AR SR A R UL S, IS 31 ), Lotk 24 41
Ty 65~81 %, F1(71.29+4.27) % Z A ERE
0~ 154, F(10.55 + 4.05) 4 ; B £ @& 1 % 23 £
(41.82% ) . i 0> 9% 8 1] (14.55% ) . B IR 9 9 il
(16.36%) , W AH 13 41 (23.64% ) K 7 61(12.73%) o

= WSOk

LR i B A BE)E 3 i B lk i 2 R}
e A7 0 R AR LR RS I R BB R,



. 770 - o B R 2 R 2 2016 4E 11 A 16558 11 )

Chin J Contemp Neurol Neurosurg, November 2016, Vol. 16, No. 11

e I SO W PR e s, W R S O AT
I A= Ak B B 2

2. MG A R A &
B 24 lp B B b 2 B BRI UEA TR0 D RE PR A, SR
FH MoCA Tt 2% i SCRR , A3 35 40 25 8] g ) FHA T D) g
ERENS  HIBIRE RS CE M P g
BEFEBE T A 44 RE 11 3L 8 TN 2, BIE 4 30 4, PE
4y = 264 NI REIE R < 26 43 AR FE (%
HEBRE < 1247 2SI 4).

3. WP e F A AL P300 e AE Ir A R 1Y
HE O B AS ErhEE  EAR TR EA b
K F 55 [ Nicolet 22 @ 42 77 ) Viking Quest 4 38 i W
L5 & HL LAY BT BE Oddball 72 17, 2 18 [ R 10-20
RGLE AN, LA E T R & S (C) X
2 25 WM T OO B B MR A T A A R
(FPz) X, HL M 5 Fz Bk 2Z [A] L BH < 5 kQ L 43 Hr B 11
100 ms . R AEEE S wVo 3 )it LA R ) 35 - Sl 40 0
B 750 Haz , H BUHE R 809% , #8338 4% 2% 2000 Hz
B AE % 20% , L 0B A 5 B K, B )R] B
1.50 s, L343 200 vk, W 2B 5 b A 0 5 L
B EL D 0 A0 3, DA R T B0 I R, TR B Viking
Quest T H 31 5% P300 7 g F1 v AR 1 o 5491 i 3
KA 2 L BOE A

4.5 T R SPSS 17.0 Ge K ik
TP RCE A B 5 50 B o T ECTTRE LAAE X 550k B L (%)
o % (%) Fom R KB 5 T W RE DAY B b 1
25 (v +5) Ron, R B E 2500, 9 L A3LAT
LSD-t ¥ %, AP < 0.05h2ERHAGI L.

# R

— R

183 18] & 4F i /)~ 1L 45 9 S8 75 v LACT 4 62 f4i] &8
H B 36 1, Lotk 26 B 5 AR 65 ~ 89 X, -1
(7324 +4.68) % s ZHABRIE3I~ 184, F¥H
(10.74 +3.23) 4 ; BE A 78 A8 o 1L s 47 191 (75.81%)
sl 09 17 611 (27.42%) B R 23 1(37.10% ) , W 4R
19 %1(30.65%) K 10 1 (16.13%) . WMH £ 60 14l
B, BAE 3T B, &k 23 B 4RI 66 ~ 80 B, F
(71.85+420) # ;s ZHARIE2~ 154, F¥H
(10.85 +3.59) 4 ; BE £ /& 1 He 9 B 45 B (75% ) 5t
O 95 5218 1 (309% ) A Jk 9 9 B2 20 451 (33.33% ) ,
W AR 14 11 (23.33% ) AKX 8 61 (13.33% ) o LACI +
WMH 41 61 %] 8 &, J k41 6], L% 20 6] 5 4F % 67 ~

83 %, F-14(73.92£3.81) & ZHEFEE 3~ 154F,
F#4(10.53 £3.19) 4 5 BE A = 1L & 48 5 (78.69% ) .
SO 13 B(21.31% ) HE BRI 26 1] (42.62% ) , W A
21 11 (34.43% ) R 11 61 (18.03% ) o Mg /1N i 55 95
SR 5 0 HE A — M TRk LA, AR A R i e AR
1 LACI 1 . WMH 44 F1 LACI + WMH £H 7 F %} 18 4
(P=0.001,0.002,0.000) , 4% 25 3 22 53 ¥ L5112
B (P>0.05,%1),

Z OANFI T REVT

42 7 H MoCA R BN ZRAGITEE
X (P =0.000), H ', LACI 41 . WMH 41 f1 LACI +
WMH 41 #4K F X B8 41 (P = 0.042, 0.015, 0.001) ,
LACI + WMH 4 75 fiX F LACI 41 A1 WMH 41 (P =
0.001,0.042;#2,3) . £ MoCA 1% 8 MM IAHIE |,
4 21 52308 2 A e 1 A HAT ERE (P = 0.001) L HEIR
1812 (P=0.000) . F 1 AE(P =0.001) FEE (P =
0.038) M8 J1(P=0.042) ZF WA G4 E X,
o LACT+ WMH 4140 25 8] fig 3 M AT 2 B8 3T 43
A T4 B2 LACI 20 A0 WMH 41 (P = 0.006,0.041,
0.035) , 1 LACT 21 F1 WMH 41 5 % B 21 22 5% oK 3k %)
GiitA R L (P=0.319,0.144) ; LACI 41 . WMH 41 il
LACI + WMH 41 4 iR i 12 P 20 ¥ K F X% B4 (P =
0.037,0.005,0.006) , LACI + WMH ZH 7R {iX T LACT 41
1 WMH 41 (P =0.012,0.048) ; WMH 21 1 LACI +
WMH 2 5 1 2 58 7 43 B AR T X B4 (P = 0.047,
0.001), 1M LACIZH 5 %F BE 4L 22 57 LG22 8 L (P =
0.193) , LACI+ WMH 4 75 ik T LACI 44 1 WMH 4
(P=0.032,0.047) ; LACI + WMH 41 i & J1 PF 43 ¥ 1%
T LACI 4 Ffl WMH 21 (P = 0.013,0.015) , LACI 4 .
WMH 41l LACI+ WMH 41 5 %} B 41 22 5% JC 48 i1 2
B X (P=0.932,0.957,0.053) ; LACI+ WMH 41 i1 &
J1 ¥ 4 AR F X B4l LACT 4l A WMH 41 (P =
0.009,0.001,0.003) , Ifii LACI 20 A1 WMH £ 5 %} I8 44
RGN (P=0.403,0.075;%2,3)

= WS A AR DG HL A P300 A

4 20 572 3 35 W ok 1 A O B AL P300 I IR (P =
0.015) FI¥EEAR I (P =0.020) # Lb , 2 F ¥4 G it 2
B (F4), Hp, 5 BEAM L, LACT4 .WMH 41
I LACI+ WMH 41 P300 3 0@ ¥ % {X (P = 0.025,
0.033, 0.000) . ¥ K 3 ¥ 4E K (P = 0.018, 0.000,
0.000) , LACI + WMH 41 P300 % Iii 7R IK T LACI 41 f
WMH41(P=0.041,0.018) V&K HITR K F LACT 4L M
WMH 21 (P =0.000,0.022; % 4,5) .



R A M 2 R 2 2016 4E 11 A 16 55 1110

Chin J Contemp Neurol Neurosurg, November 2016, Vol. 16, No. 11 771
F1 LACIAL.WMH 4L LACI+ WMH 41 5 % B2 B 38 — i Bk L8R
Table 1. Comparison of general data among different groups
Ttem Control (N=55) LACI(N=62) WMH (N=60) LACI+WMH(N=61) X orFvalue P value
Sex [case (%)] 7.066 0.070
Male 31 (56.36) 36 (58.06) 37 (61.67) 41 (67.21)
Female 24 (43.64) 26 (41.94) 23 (38.33) 20 (32.79)
Age (x s, year) 71.29+4.27 73.24 +4.68 71.85+4.20 73.92 +3.81 2.585 0.054
Education (x s, year) 10.55 +4.05 10.74 £3.23 10.85+3.59 10.53+£3.19 0.106 0.957
Hypertension [case (%)] 23 (41.82) 47 (75.81) 45 (75.00) 48 (78.69) 23.785 0.000
Coronary heart disease [case (%)] 8 (14.55) 17 (27.42) 18 (30.00) 13 (21.31) 4.551 0.208
Diabetes [case (%)] 9(16.36) 23 (37.10) 20 (33.33) 26 (42.62) 9.007 0.059
Smoking [case (%)] 13 (23.64) 19 (30.65) 14 (23.33) 21 (34.43) 2.621 0.554
Drinking [case (%)] 7 (12.73) 10 (16.13) 8 (13.33) 11 (18.03) 0.667 0.881

One-way ANOVA for comparison of age and education,
white matter hyperintensity , i [T 5 & {55 5

+R2 LACIYH WMHZ .LACI+ WMH 41 5 %} i ¢
Table 2.

B MoCA 7 B LA (w £ 5, 31 43)

Comparison of MoCA scores among different groups (x s, score)

and X’ test for comparison of otherso LACI, lacunar infarct, f& B 4 #85C ; WMH,

[tem Control (N=55) LACI(N=62) WMH (N=60) LACI+WMH (N=61) F value P value
Total 23.57+3.34 21.34+4.45 21.38+4.41 19.40+4.20 14.812 0.000
Visual space and executive function 4.01+0.74 3.63+0.87 3.60+£0.72 3.12+£0.96 6.832 0.001
Delayed memory 2.84+0.79 2.14£0.62 1.79 £ 0.66 1.38 +0.69 19.488 0.000
Language 2.07+£0.54 1.71+£0.63 1.69+£0.72 1.35+0.53 7.002 0.001
Attention 2.58+0.45 2.52+0.65 2.55+0.61 2.31+0.87 2.855 0.038
Orientation 5.61+0.54 5.34+0.82 5.21+0.92 5.13+0.93 2.170 0.092
Calculation 2.63+0.49 2.70+0.50 2.66+0.52 2.34+0.48 5.271 0.042
Abstract summarizing 0.80+0.24 0.82+0.16 0.68 £0.27 0.49+0.25 3.051 0.051
Naming 2.56 £0.46 2.45+£0.53 2.60+0.77 2.43£0.65 1.323 0.467

LACI, lacunar infarct, & B ¥4 3E ; WMH , white matter hyperintensity , I [ )5 & {5 5

R3 LACI4 .WMHZ \LACI+ WMH 45 XJ [ 241 8% MoCA 20 B P TR Lb A5+

Table 3. Paired comparison of MoCA scores among different groups®

Paired comparison Total  Visual space and executive function  Delayed memory  Language  Attention  Calculation
Control : LACI 0.042 0.319 0.037 0.193 0.932 0.403
Control : WMH 0.015 0.144 0.005 0.047 0.957 0.075
Control : LACT + WMH 0.001 0.006 0.006 0.001 0.053 0.009
LACI: LACI+ WMH 0.001 0.041 0.012 0.032 0.013 0.001
WMH : LACI+ WMH 0.042 0.035 0.048 0.047 0.015 0.003

#P values LACI,lacunar infarct, i BUPEAE B ; WMH , white matter hyperintensity , fisi [ 5 & 15 5
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Table 4. Comparison of the amplitudes and latencies of
P300 among differnt groups (x *s)

Group N Amplitade (wV) Latency (ms)
Control 55 9.84+0.40 332.68+3.78
LACI 62 6.15+0.36 379.01+4.03
WMH 60 6.56+0.37 360.96 +3.84
LACI+ WMH 61 4412041 396.30 +3.53
F value 96.096 99.845

P value 0.015 0.020

LACI, lacunar infarct, & B £ #F %€ ; WMH, white matter
hyperintensity , Jlii F1 T EfES

F®5 LACIZH .WMH 4 . LACI + WMH 2H 5 % I 20 i %
P300 V% 1 A1 AR A 14 G P B 5

Table 5.  Paired comparison of the amplitudes and
latencies of P300 among different groups*
Paired comparison Amplitude Latency
Control : LACI 0.025 0.018
Control : WMH 0.033 0.000
Control : LACI + WMH 0.000 0.000
LACI: LACI+WMH 0.041 0.000
WMH : LACI+ WMH 0.018 0.022

#*P value. LACI,lacunar infarct, F& BE 445 %€ ; WMH , white matter
hyperintensity , Jifi 15 = {5 5
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