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Abstract

Objective: To explore the correlation of cerebral hemo-dynamics and cognitive function in pa-
tients with cerebral small vessel diseases (CSVD). Methods: Clinical data were collected in consec-
utive patients who visited the gerontology department in Xinjiang Urumgqi Military General Hos-
pital from June 2015 to March 2016 and were diagnosed with CSVD after exclusion of large cere-
bral vascular disease by CTA or MRA. Cerebral hemo-dynamics were assessed using Transcranial
Doppler, while cognitive function was assessed by neuropsychological scale and event-related po-
tential. Then the correlations were analyzed. Results: Of the 47 patients included, 80.9% were
male, aged 65.17 + 10.68 years. Cognitive function in Montreal Cognitive Assessment (MOCA) was
mildly abnormal with scores of 23.70 + 5.46, and Mini-Mental State Examination (MMSE) scores
were 26.38 + 3.37. The P3 latencies of Cz and Pz were 346.87 + 34.12 ms and 346.66 * 35.14 ms
respectively. There was significantly correlation between RI of left middle cerebral artery with P3
latency of Cz and Pz among these patients (P < 0.05). Conclusion: The cognitive function was sig-
nificantly affected by cerebral hemo-dynamics in patients with CSVD. The TCD examination of ce-
rebral hemo-dynamics could be an early, noninvasive and simple screening method for cognitive
function decline in patients with CSVD.
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B8 BRI/ R B I LR sh /) =R SN TIReR E AR . ik BEHAN2015E6 AR
20165E3 A2 T 2 M ERX G EARF BERT=RNZMRES T H/N L E W HE, LCTA. MRAFER
KBkRAE G, XHBETZM %L % H)(Trans cranial Doppler, TCD) Y3l FIZE {44855 B AL (Event-related
potential, ERP)I& &, Z&#E.LHEEEE R (Montreal Cognitive Assessment, MOCAMIMini-Mental
State Examination, MMSE)I&JISENT E /i M 3 J1 222 B S5\ MahrerExtE. &3R: 47 EE+, B
80.9%, FE#65.17 £10.68%, MOCAPS: 23.70 + 5.46%, MMSEPF4;: 26.38 +3.374. CzhLEP3
WRW: 346.87 +34.12 ms; PzALEP3WRR: 346.66 + 35.14 ms. T L LZE P E I, TCDHE
B o 22 KB 3 BRI ERP A C2AL B P3WE AR B K& PzAL B P3RS A B BAH R (P < 0.05). il
Fidi ML 51 77 2 R e 3R 0t i/ LB R B A A DI Re B B B, i LIR30 /) 2 TCDRE I 45 3R AT Re R T
HIR LB R BE TR TR, B6l. MERRETE.

Xiin
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1. 518

i /)~ 117 995 (cerebral small vessel diseases, CSVD) 2 2 Ft J5 IR S0 Py /0N 1 B 975 48 51 2 ) — R A IR IR L 52
B WELEAIE[1]. CSVD NP AR R 8 AR A [2], (E2 e T Aemikaze, £ S800 5 1A aTh
RERSASIE 5 AN 5 51 R AT AL . 28 22 3 3 (TCD) W I T AR 4 A TV 25 S BB AR 1 ARG M3 5h /72
[3], BN AT AE AR TR JR P BR P S8 DA N T RR B A RO £ 75723 4] SRTTXT T~ CSVD B fiwi LIt 3
TS5 INEITREZ B R R, B NAME RN HRIE . R, 2542041 CSVD S IR i 2h 112 Kk
FNTHRECAR AR DG, AT A /N IS0 R 2 DA D e - SO SR AT ) L 7% 5 0 9 2

2. MEERF*®
2.1. IRMR

JEFE 2015 4F 6 H & 2016 4F 4 Az T XX ERi T = FH CSVD &3 47 . PEdiid s B H — B
KRS B, B 52 3T MOCA il MMSE. ERP J2 TCD ¥ %,
PINFRUE: 1) CSVD Hi: SkfmihE LR %1% (magnetic resonance imaging, MRI) T2 A% & i ik 5
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RS 5 R4 (fluid attenuated inversion recovery, FLAIR) F ik )5 £ 4t 815 5, Fazekas 1E43[5] > 2 Z¢
ZD— A BB SE L 2) BWUEWT JJ1EH, B LA & 58 O £ . 3) FR A U A% I 7E IS 46 e 120~140 mmHg,
#F9K K 70~90 mmHg. 4) FESMB I MG FE . HERbRE: 1) AR BRI kg e b
JRR, ARERC G R 2) FIREAD LoV ZE ARSI R R A s 3) At Ji BRI P i 1 5 5 5,
Z R VEREAL . AR B P EE RO AR 4) RIREAAAE AR RS 5) B EIE RN, %
MiEEE; 6) 4 CTA. MRA KL ANk & il N KB ik 42 2

22. Bk

2.2.1. TCD M & f& M A=) 115

{87 F 45 [ DWL 2 =] 4E 7= (1) Dopplar-Box BYEE 75 2 fiil 2 8 43 M A, FRAFRRCAS 2.7 45006 PR A 1 A
53 R K R Bk (MCA) « K AT Bk (ACA) - K J5 s K (PCA) « 284k B o il i 8 Ak O BEME S B (VA) «
FERFNBK(BA). 10 % LI A8 7% (peak velocity, Vp). ¥ (mean velocity, Vm). I #5h1E%
(pulsitility index, PI) &% IfiL % BH 77 $& % (resistance index, RI). UL MCA ] TCD Z¥{F 5 ERP #HTHI XSt 1t
(SRR, R] BT S 25 B0 ok IR AT S T A5 B 75 ATURRAIE

2.2.2. ERP &

K36 B e i f o 7 A2 77 1 Vikinguestd LHL S & HLAE R SR T 5t 3 AR AR 56 FBLAT 4T Fi AR B T Cz.
Pz A7 &, AEFEAIB AR I (80%), BRI LA/ MIEAR 2 I(20%). 43 HTIFIADY 75 ms, ~F¥&hnikE
400 VX, 7RO 2000 Hz i1 750 Hz (4635 [6]. ERP SRAESEHRIE G H N1, P2, N2 & P3 3 h4r
MrEsy, DR B R IAPL, AR B 4G S 2 N1, P2, N2 J2 P3 23 TS i T, [ B W 2 15
o
2.2.3. IR

Xof BT /I L7795 BB EAT I N Th AR 58 (BLHE SRR R ZK N PPl SR A 6] 5 R B 3R, S — 44 Ik
JTE 210 2 A HEAT 48 S A G

SRR N IPEAS & % (Montreal Cognitive Assessment, MOCA)MIE, fLFEVEE 5EH, $ATIhAE,
Wiz, BE, MamERe, mgBgE, FEAER . #5030 4. IR E ZEE ER<12 AN 1
Ire 226 MR TIEH, <26 /ritn B A N IhRERI .«

31 5 & 718 2 (Mini-Mental State Examination, MMSE)JllE, G3ELLT 7 AN 5. WA S A Fy, Mk
SEM A1, BZNeAZ, WA EE D), wIRAZ, BT, M. BERATEN 0~30 4. 1EH FHE R
IIRRHERN: SCE>1T 45, /N$>20 43, W UL 1>24 g3

2.3. GtFESH

Hym ol 2 NN EXCEL ST, #EAT Eex iz s kmtt, N SPSS19.0 B AF#EAT Giit o br. i+
Hs A B bRt 22, 2L 10) BB ¢ A6 o A5G 20 M £ P Pearson AH G 23 Hr A1Z A5 22 7t 814 31 77 i - P<0.05
NEAGHEE L

3. R
3.1. BE&HER

INTEFEIL 47 1, Hodh 5 38 191(80.9%), Zr 9 111(19.1%), 4Fi#b 50 $~87 %, “T-H4ER 65.17 + 10.68
L. BN 3 61(6.4%), T 23 11(48.9%), K 21 (44.7%) . HAEATERILE 1.
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3.2. TCD &R 517

&S MR BN A3 580 4 B n s 2 B .
3.3. INAThRER ISR

i 35 MOCA 73 #h 6~30, “F-34) 23.70 + 5.46 43 .>26 534 27 151(57.4%), <26 737 20 14l(42.6%);
MMSE 7300 13~30, 134 26.38 + 3.37 7). >24 /3% 40 51(85.1%), /N1 24 733 7 $1(14.9%). ERP 4

B 3, Cz B P300 {4 295~513 ms, 41K 346.87 + 34.12 ms; Pz fii & P300 {& 284~515 ms, “FIH
346.66 + 35.14 ms.

3.4. IR HSBSAAMThEER XS4
3.4.1. B[AZE Pearson X491

KN K B ik TCD K &5 55 F A A o AL S AR 2 D 28 s R AE B R A e b, S5 SRk 3.
ZEMK I R Bk L Pl 5 Pz AL B P3 R IEA (P < 0.05), ZMIKMiH skt Pl & RI ¥5 Cz
1B P3 AR IEAH R(P < 0.05).

Table 1. General clinical data of patients

# 1 BERIEKEY

I R B Bil%(%)
GRi 65.17 + 10.68
Fk 38(80.9)

ZHERE
N 3(6.4)
g 23(48.9)
N 21(44.7)
s It 34(72.3)
PRI 18(38.3)
v LI L35 15@31.9)

Table 2. TCD each index value
2 2. TCD &RiEtr1E

JiiIR=g DA Vp(m/s) vm(m/s) PI RI
FMACA 74.33 + 18.58 47.50 £ 11.52 0.86 +0.26 0.54 +0.09
FifACA 77.13+21.61 49.23 +14.03 0.89 +0.36 0.54 +0.10
FEMMCA 92.85 +21.83 58.43 + 13.75 0.85+0.21 0.55 +0.08
£ifMIMCA 101.32 +38.70 64.02 £ 27.20 0.86 +0.14 0.54 +0.06
FEAMPCA 52.05 + 25.88 30.61+8.82 0.91+0.11 0.54 +£0.15
F{UPCA 49.29 +13.22 30.22+8.74 0.84+0.13 0.54 £0.09
FMVCA 44.49 +12.84 29.17 + 8.62 0.78 +0.13 0.51 +0.06
HMVCA 4477 £11.25 29.60 +7.38 0.76 £ 0.16 0.50 +0.07
BA 5422 +17.41 35.98 + 11.06 0.77£0.13 0.50 0.06
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3.4.2. ZREIERSH

DL F Zh ki TCD &4645 A EH A&, 43 7LL MOCA %3+ %1. MMSE 4%, Cz 5 Pz i B 1) P3 Ik
WINRAS B @7 2 e B R T AR, ke . SR EI(E 4. £5), 5 Cz AL E P3 BRI LI

RN MR aIlk R 5 PzP3 AR SR IR R O ZE KMk b3k RI.

Table 3. Correlation between TCD indexes and cognitive function in MCA

%% 3. MCA & TCD f5¥r 5\ FTh e X 1%

Pz P3 CzP3 MMSE MOCA
Pearsontf K H5 4L 0.115 0.124 0.132 0.119

MCA-L-Vp
P 0.442 0.405 0.376 0.425
Pearsontl < HE 0.075 0.075 0.221 0.192

MCA-L-Vm
P 0.617 0.614 0.135 0.196
Pearsontl < HE 4 0.286 0.335" 0.039 0.073

MCA-L-PI
P 0.052 0.021 0.792 0.624
Pearsontf 2641 0.327" 0.381" -0.105 0.030

MCA-L-RI
P 0.025 0.008 0.480 0.839
Pearsontf K HE %L 0.183 0.148 0.059 -0.114

MCA-R-Vp
P 0.218 0.320 0.694 0.445
Pearsontl < HE 0.172 0.133 0.107 -0.063

MCA-R-Vm
P 0.248 0.371 0.473 0.672
Pearsont < HE 4 -0.109 -0.031 -0.147 -0.106

MCA-R-PI
P 0.468 0.838 0.323 0.480
Pearsontf K HE %L -0.067 0.002 -0.159 -0.143

MCA-R-RI
P 0.657 0.991 0.285 0.336

Table 4. Multivariate stepwise regression models of the TCD parameters of the middle cerebral artery were associated with

PzP3
%= 4. KBk TCD 285 PzP3 #ExM % TR S AR E
By AP E Y 3 \
5 — iR EVEER A t P
B ANiAr e
(& 267.321 34.531 7.741 0.000
MCA-L-RI 144.807 62.389 0.327 2321 0.025
a4 &: PzP3, R?=0.107.
Table 5. Multivariate stepwise regression model of TCD parameters of middle cerebral artery CzP3
= 5. KB sk TCD 285 CzP3 #HXM % TZR S EARE
EbRAEL IR R % \
Y iR EVEER A t P
B bR 2=
(= 257.073 7.835 .000
MCA-L-RI 163.899 .381 2.765 .008

a A& CzP3, R?=0.145.
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4. ¥1ig

CSVD EERUUNIEBAMEMFESE . [ 5 (R ik A feiizE 1], 7E3RIE, CSVD WAZ T
5| T i R BT o R 00 i 4 R ) 259%~50%, 11 AN HH I o5 BT SR BN AR R T 25%, YR T T E R
[7]. Z Twf Fi 45 B n CSVD T I A8 1 o e s L IR D], A VR MR R 1Y) 32 8995 [Kl 2 —[8] - CSVD
AT FRUBYE S ROE AT, B AR A I B AR (9], T E M AN T K S K AR AL
PR AR ZE, BRI H2 W KIGIT CSVD AHSCIA RN ThAE T P B B & L,

AR TR, CSVD & MOCA 34735/ T 26 43, Cz Al Pz A7 & 1) P3 &R I3 7K P
K, FORTFERENNIfEIE, SENA CSVD NBEMFIZEHF 748t B—8[10]. K+ahlk PI 5 RI
16555 ERP [ P3 VB RIIA B A, 8 CSVD B INRIIE S TCD J8br 2 [AIfEAEMAH Sk . [E4h
meta M AT RN, BT JR &% i B R IR R 5 3 L9 30 40 2 AR AR I e S B /N R P R[]
REEHEMFRI, BN AIIRERAT B ERDN TCD 1 RI #5405 ERP ) P3 B RIAH 554055, PI 45
5 ERP W RIAAB RS ToAE OC[12] . AT S5 AR R, M0/ I D0 I 2 WA B 1 X v 20 ik I sk
TEAR SN REZ (B A5G . FIRER CSVD FE 3 i 2 AR A0t B T 1 A BE (4 IS, A AN e T B, 5] A i I
MBI 3KEL, ARILTE P FRECH RI SR, iz vy afi 48 0 DX 30 B ek PR SR R4, 3 i o e
ANFIFERE AL, MWMEI AR E, 5 Stefani [13]4 52 H AIA KN Th RS RS A I 45 450 28 (O IF 90 45
BB, WS BRI Sk PI. RIS P3 W RIIM S, WRES K BEELNT, K
K i A i B8 22 e B AR A RN DA R &R -

HATXS CSVD AN T B 40 35 18 A P A 1 18 Rl 42 52 (2 Wb itk o B Fi R CSVD
MOCA VP4 B AR 5T =i [14], ERP 258 P3 IR EAR A e, (Hikah T IEH G, Fit CSVD Y
IWHITD B R G PR R BT B E TR, TR I 45 S R & OB RV R & (H
oG LIR30 A7 24 K 2028, A DA FRER B Rk A7 AE o DR R L3R 5 7 2 e 2s, a5 oA
CSVD HEFWHMRE . I LRI FHATT, 0 DATIR; FOw 1 A e, 8k G i 25 5 B A4t 23 ) B 47 A0
NS

KRR IRVEE TREA RN, WY T TCD FHAZISREMIAR G, W] A Rl o 2 HiAt
DR 22 75 BR R AR 52453 B PR B 20 BT o oK BB s HE L PR R 25 SR . 75 E7E 5 AT e vh ik — 259 KRR
&, RASHT CSVD iR A8 A ANFERE, 73 S InvER 45 3

5. &

I L9 250 73 25 Y A0 i/ L A8 PR A R D AT P S 0, i ML 3 /357 TCD A I 235 2 vl e Al
JIPPH /N MUE R S AR DI RE T B 0T TR R A T v
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