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Abstract

Objective: To investigate the correlation between the severity of vascular white matter hyperinten-
sities (WMH) and vascular cognitive impairment (VCI), and to analyze its impact on different cogni-
tive domains. Methods: A total of 102 patients with WMH were enrolled in this study. Based on com-
prehensive clinical and neuropsychological assessments, patients were divided into a vascular cog-
nitive impairment group (VCI group, n = 45) and a non-cognitive impairment group (Non-VCI group,
n = 57). Baseline characteristics, laboratory parameters, and neuroimaging data were collected for
all patients. WMH severity was assessed using the Fazekas scale. Cognitive function was evaluated
using the Mini-Mental State Examination (MMSE) and the Vascular Dementia Assessment Scale-cog-
nitive subscale (VaDAS-cog). Univariate and multivariate logistic regression analyses were em-
ployed to examine the association between WMH and VCI. The predictive value was assessed using
receiver operating characteristic (ROC) curve analysis. Spearman’s correlation and multiple linear
regression were applied to analyze the relationship between WMH severity and various cognitive
scores. Results: Compared to the Non-VCI group, the VCI group showed significant differences in age,
education level, history of cerebral infarction, use of antithrombotic drugs, use of statins, white
blood cell count, fibrinogen level, Fazekas score, MMSE score, VaDAS-cog total score, and all its sub-
domain scores (P < 0.05). After adjusting for confounding factors including age, education level, his-
tory of cerebral infarction, white blood cell count, and fibrinogen, multivariate logistic regression
revealed that a higher Fazekas score remained an independent risk factor for VCI (OR =1.963, 95%
CI: 1.245~3.012, P = 0.003). ROC curve analysis indicated that the combined predictive model had
the highest efficacy, with an area under the curve (AUC) of 0.892, a sensitivity of 93.3%, and a spec-
ificity of 63.2%. In linear regression models adjusted for the aforementioned confounders, the Faze-
kas score was independently and negatively correlated with the MMSE score (f=-0.207, P = 0.005),
and independently and positively correlated with the VaDAS-cog total score (8 = 0.236, P = 0.001)
and all its subdomain scores (P < 0.05). Notably, the association between WMH and the execu-
tive/attention function domain was particularly prominent (= 0.254, P = 0.003). Conclusion: White
matter hyperintensities constitute an independent risk factor for vascular cognitive impairment,
with the executive/attention domain being the primarily affected cognitive sphere.
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T, WMH 7E 24 ABE IR tH 238 825 T, ©RCh— /> B A LA R in /2] o ifL PR AR A5 (vascular
cognitive impairment, VCI)/2 & Fi i IfiL 37995 4% K e 6 PR 32 5 B0 — Z 470 A PN R 400 36 810081 R DG PR 25
BAE, R A NN FIBEAG )5 L5 R (3] i/ L A 2 51 VCT B = 2 i R, Hordr,
B 57T ffe LA I M O N R AG L WMH AR B A AR ARV S AR 2 e (4] TR, BORIER 2 IEHE 22
B, WMH J4E BRI RIRAR SR, T2 SIAEIThRE N S VI G 207t 4s R CIESE, WMH [FIfE(E
T H P B AR A AR AN D e IR AR R ) BT D REFIICAZ 70 A5 g D\ R0 A T ST T R (5]
[7]. WMH XA FID) e B2 0 v] Re PR A B L AAFR S ™ SR FE I AN [RI T A P 22 5 [8]. — T A 1t PA Z114F
FUARH, FEREZR VIR B I 80 A b, 06 5 715 S AR B R R TN I 7 M DA R B A )
MSLRAR FhREW Z —[9]o AIRWF T A Fazekas =R VEAT WMH, 5 ML M A0 B bG35 4T AH OGP 2047,
TR HAN R D) RE I RZ I o

2. AREFZE
2.1. —fEER

HHL 2025 4 3 & 2025 4 10 AT 2REERIR2 5 VMR EEBeth 2 A RHERBE R 102 i i 451 i
FB S 5 B E TN R ASRAE: 43 MRIESEAF/ENN A B {55 6 > 45 %5 e
LU HERRbRAE: A AR AT e R BUARIBRIG IR RGO, BT R SRR . e AR
AR I A R AR S5 BB RS A A7 AE MRIREBZE S, ARESER MRIAG A #)F ™ &
i B O e E A RGVEBIR AR . ARG E RS IR RositdE, P BE S KR E M
fHRE.

22. ARFZE

2.2.1. IGFRZERNCEE
CRPTA BB REERS . MR SCIRRRE . IRAEER 2 HURR 2 IS Ol fhyT K25 I L i
Jemst . BERORIE . AAiTHEL, AgERAR. REERER. R EER IR 4

2.2.2. MEMIA\HFETRHISHT

WA 2024 £ [E M PRSI BERS 266, SRR 3 AER: (1) L0 EIRGEES
b AN NRI A (2) A7 L el TR 3R L5 S SR 25 S O B 4 5 P 4505
(3) WHBA AL I 46 S AE A R R o 3 T3]

2.2.3. WMH HJiZHR

CWbRdE: XK E AN S s BRARBOS R AT TIWL R8RS 5 (A s S 51K),
T2WI. T2FLAIR KJii T4 mif55[10]. "™EREEMIZWE T Fazekas Mot B/ 3R, 1% ERIEHAL
FLAIR J7 41 b5 o 2 i Bl 15 AR50 1 00 R A X380 g A7 P90 i == L X3, 0 40 RTEE, 10N
MER B EFEE Z A, 2 0 NI R BLIRE A, 3 2 NS &5 5 R B B R s IR R X
B, 0 ARAS, 1 A RCIRIEAE, 2 2 Rk ITiaR G, 3 4 N RIS k. BT Bk
A DRI A AR 28 4> GEFEl 0~6 430) [11].

2.2.4. INEATHEEVE(,

K H 181 20 RS #eR A6 &5 R (MMSE) PP S AR A RIS, &9 30 4y, HASHESRZAERELR, X
BE<17 55, /NFNE<20 57 HEFELL ESCE <24 S A AN T BERRAS o SR FH I A PERR PP SR -
IR />(VaDAS-cog) VA IEIZ 1+ B 1. S B, $UTAEE RS I s ahfe, SoimE
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TNV IR RS ™ B, 55k 25 9 B ) i A VR R R P B3R ADAS-cog FH I, VaDAS-cog 31 15 S It
BRI RIS AR B R EGAE M EE AT SO RE ARSI, X 5 e AR ) 7 R ELAE R AT ) b
[12]-[14].

2.2.5. ¥EWIT R

K FH A 25 #RE IR 7] %6 (neuropsychiatric inventory, NPD PP AE A1 4T AREIR[3], B ZJ5E . Wik
(BEEAT R RO R IR, IR A7 RIS BRI A R RS WEAT N E
AR B AT, EH AR SR 1 OB o AR (R S 2 A0 1 R P 23 A AT VR, PEAMTEIY 0~144,
PIEEE TG BN 0~60, 0 BIRFRAF[15].

2.2.6. GitEH*E

fiTH SPSS 25.0 M7 SR TH T, FFE IES AN HITHE B UE £ hrEZERoR, AR ELECR A
PRSI FEAR ¢ 56 s R IEZS /00 tF & BOR L A (VU 437 2R B, IQR) K 7, 20 1H] LK F Mann-Whitney
U K50 o THECRE UL 59 E, %), 4L1A] FEEBER FH o2 K538 5K Fisher A& MR 1% R H LR K Logistic
A %A S VCT BB, HEA SR LR EMNANZ & Logistic [HIAEAY, DL WMH
5 VCI W7 6. ROC 4R 70 M @ & ST fe b DR 38 A& B AL WMH (58 VCT FJRIEE J1. R
F Spearman #H A2 T2 1 [ A 40 At WMH ™ H 2 B 6 B 0k 2 BN En TDhEE U A7 52 . AXURE P <
0.05 NZERAGGI#5 Lo

3. 458
3.1. FE—RFRIEEE:

LG9 102 ] WMH &3, Hrbh VCI 4 45 ], HE VCL 4 57 1. 54 VCI AL, VCI HEFHE
W TR, SCE KA s 5 LS R, DU 2R T R 2 I LU B R, A R R AT 4R TR K
PHEE, ERBESTEE (P <0.05). 5%, VCI 4l Fazekas &R 5 (P <0.05). fHZ0H2E
AL ER, VCI 83 VaDAS-cog M0 MAFEICIZ. B85 g5tz . gl $arEEshie
FE W B & T W53 B B8 m, MMSE 3R BAR(P <0.001). 2RI, PRI E M« B PR s o5 b, (K35
FENRER A FAE B IR KT LK NPL VP4 22 R 3 B4 ik 2 (P > 0.05). W% 1.

Table 1. Baseline characteristics by vascular cognitive impairment status

= 1. ME—RRERIELR

ZE i AN S R A 2 E [N R =T GiitHE P{E
F#I(%, 1QR) 78.00 (73.00, 81.50) 72.00 (65.50, 75.50) —4.554 <0.001
XHFRE/BI(%) -3.175 0.001

XE 24 (53.3) 11(19.3)

/N 13 (28.9) 28 (49.1)

Y R AR 8 (17.8) 18 (31.6)
EESERR 5 B (%6) 32 (71.7) 23 (40.4) 9.576 0.002
i FRTUEZMB)(%) 29 (28.4) 24 (23.5) 5.027 0.025
i AR TT R Z5M/41 (%) 28 (28.5) 24 (23.5) 4.072 0.044
TR L 575 52 481 (%6) 36 (35.3) 39 (38.2) 1.732 0.188

DOI: 10.12677/acm.2026.161188 1467 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161188

ORI 5%

R B (%) 13 (12.7) 16 (15.7) 0.008 0.927

B4 f2/(1079/L, IQR) 6.00 (4.90, 7.28) 5.52(4.49, 6.18) —2.443 0.015
HHEAE/(g/L, IQR) 2.75(2.39,3.11) 2.39(2.17,2.72) —2.390 0.017
EFEISE B/ (mmol/L, X +s) 1.96 + 0.62 2.02 +0.67 —0.451 0.653
& R R BR/ (umol/L, IQR) 13.2 (11.30, 14.6) 12.9 (11.1, 14.7) —0.758 0.448
Fazekas VP4}/(47, IQR) 4.00 (3.00, 5.00) 3.00 (2.00, 3.00) —4.373 <0.001
NPI $£4M/(4), IQR) 6.00 (4.00, 16.00) 5.00 (3.00, 12.00) —-1.393 0.164
MMSE P45 X +5) 16.29 = 4.69 2423 £2.52 10.240 <0.001
VaDAS-cog $£5+/(% IQR) 49.00 (32.30, 55.70) 23.30 (18.00, 28.70) —7.290 <0.001
ieiZZh8/(4r, 1QR) 32.00 (21.70, 35.70) 13.70 (10.00, 19.00) —6.815 <0.001
EE R4, 1QR) 2.00 (1.00, 3.00) 0.00 (0.00, 3.00) —5.811 <0.001
gt 1QR) 2.00 (1.00, 2.00) 1.00 (1.00, 1.00) —4.863 <0.001
MEHZEH /(4 1QR) 1.00 (0.00, 2.00) 0.00 (0.00, 0.00) —5.361 <0.001
FEMA/SY, IQR) 3.00 (1.00, 4.00) 0.00 (0.00, 1.00) —6.452 <0.001
PATAEE IR/, IQR) 10.00 (8.00, 10.00) 7.00 (6.00, 8.00) —5.490 <0.001

3.2. WMH 5 VCI =43 Logistic BYI 534

AR Logistic [A1V443#7 %75, WMH Fazekas $£43(OR = 2.244, 95%CI = 1.531~3.290, P < 0.001)52
VCI a2 . Nk SRR R R, BER . SO sem L. Agiiit-4. d4EEAR
Fl Fazekas V-7 46 5K 22 70 Hh A Gt 22 5 LR bR, PINZ R Logistic [RAREAY . 45 R BIR, WMH
Fazekas PE/r BRI NN 1 43, B kA2 VCIT I XU 34 112 93.6% (OR = 1.936, 95%CI = 1.245~3.012, P =0.003),
$o8 WMH P H R VO B R E &, W 2.

Table 2. Logistic regression analysis of WMH Fazekas score and VCI
& 2. WMH Fazekas 1435 VCI B =42 Logistic ElYA 7

EPSE¥3 PR Wald & OR {# 95%CI P14
BREE 0.808 0.195 17.141 2.244 1.531~3.290 <0.001
ZHE 0.661 0.225 8.596 1.936 1.245~3.012 0.003

3.3. EEERBASEETN WMH 838 VCI BIHEES

ROC MiZk/r#riE ", Fazekas W4 FEE. SCALFERE. MRFEAES S S 403, 2F4eiE A R LA IX
ANNEFR AR A% WMH 835 VCI A T B (P < 0.05) . H A BEARIR i F S Rt B i, H: AUC
N 0.892, FUKIEN 93.3%, RN 63.2%, EAIGRKREMNE, WE 3.

3.4. WMH 5\ H1Thee a8 < 94

Spearman A</ HT %78, WMH Fazekas #4355 MMSE #4532 .3 51/ 5%(r = —0.354, P <0.001), 5
VaDAS-cog P75 f & 7 IPE4r B 52 IEA S (r = 0.294~0.441, P < 0.05). ZRPEENA T 4s T, 127
7 bRt A E J5, WMH Fazekas PP FE800 1 43, MMSE 0T34 F B 0.826 43, 1fii VaDAS-cog 531
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B BT 2.660 73, EEINENDIRE T, $ATATEEDIREVE AN BT 0.432 4, WS IIEE. €M) W&
iz H g5t teiz H Bac A2 hRevE 43 A BT 0.342 4310313 43.0.147 431 0.129 431 1.297 43(P <0.05).
FRUELL REL(B)HE— 25 R WMH ST AR R IIRERI R N S H (B = 0.254,P = 0.003). WL3E 4. % 45
FRH, WMH ZINAIIREmFE N — N SR R, W E TR A ™ H, 85 1R AR T Re K F i
. R AR T RER T4 S R IUAE AT AR B IR JT T

Table 3. ROC analysis for predicting VCI in WMH patients
3. EERERBARITN WMH ZZ NSRRI EE 247

HiAH AUC 95%CI P1E I 5 BURE%  RREY%  ABEH
Fazekas 17-4} 0.747 0.649~0.845  <0.001 5.5 55.6 80.7 0.363
¥t 0.763 0.669~0.857  <0.001 76.5 57.8 82.5 0.403
ALRERE 0.328 0.220~0.435 0.003 - 46.7 193 —0.340
FRiRE BT 52 0.654 0.546~0.761 0.008 0.50 71.1 59.6 0.307
SE N 0.641 0.532~0.751 0.015 6.37 46.7 80.7 0.274
HFEEAIR 0.638 0.527~0.749 0.017 2.63 64.4 68.4 0.328
BRAHT 0.892 0.831~0.952  <0.001 0.252 933 63.2 0.565

Table 4. Correlation analysis between WMH Fazekas score and cognitive function assessments

5% 4. WMH Fazekas iE4> S\ EAThAETES BOAB L M S 47

N Spearman A K534t Z LR MR 34 hT
FAR R HU(r) P {8 IEbrHELL R ELB)  AritEAL R E(B) P 18
MMSE 45 —0.354 <0.001 —0.826 —-0.207 0.005
VaDAS-cog ¥F43 0.407 <0.001 2.660 0.236 0.001
PRV} 0.353 <0.001 1.297 0.176 0.026
BETI6e 0.330 0.001 0.342 0.232 0.017
iz 0.325 0.001 0.129 0.203 0.041
WM tkiz A 0.294 0.003 0.147 0.240 0.015
S 0.341 <0.001 0.313 0.232 0.012
PATERTIEE 0.441 <0.001 0.432 0.254 0.003

4. g

AT T WMH 5 VCI Z [ SRR S SR A N A 0. 45 R R W, WMH [/ SR 5
& VCI G R E, BHS5 2N ARMER, oW HATAE B IR EE VM. A EiRiEIa
WEHE, A WMH RN ENR AL, S BOA RIS 58 5 W 2 Heath LR BN = AN 2T, RS b
WMH 5 VCI 2 [i] {58k

AW TR ESCBRIESS, WMH 2R AN T RE N B R 5 O H . T 4L XN BE A a1 iF e
B, WMH [k R 5800, R (S BACEE B 1) N R FE R AE[16]. TEIEIZT T2 ABEH, WMH A
{2 SVD H b BRI R M AR, Lk i 0 5 1 A R VP 58 FE R (CDR) V43 B I S 2 AH DR [17] M
N T ERE S, WMH S 50D 6E FREAEAE “ A5 - IR KAR[18]. HEEYMZ, WMH ¥
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WAAAE T 2ENTET, HHHERE S5V ERIEL, AN R Z MR E[19]. TEE AL
BRMHEST, WMH 3307 — MHXHRAEE R R S, BRI CABRAT DO RE R 5 /A B 508 58 Sl s A%
o AWFFER, WMH AT/ D)8 0 S 52 i . X 5 BRAERT FiAH — 20, WMH 32 ZAE AR 4
M- 5 RIS, PECARIAL B PTG . 8 I R 4 e 7 T R AN 4 i D R ek 5 [20] (2170 — TR 1A
FE 4k, KILEE WMH 57FE ). PATIIREM IR RR N C[22]. RALHAHIRH, HE

FIHAT D BE 52 WMH 520 5 R H 45U 23], WMH (A0 52 00 78 A [R50 vh vl e AR SL i, I ndE
M = AR08 AT R SR rh, RRBE R WMH 2 IR A (R A R 453 [ 24] [25] .

EAFE R AL, WMH XA KN T B8 (14 50 -5 995 722 P 51 20 AT AN GOUL 285 10 35 DA OG o #HE0i B 224
L MRI W] LK) WMH 02 2 PR G 0 “okih—#f7 , HEBEERE R, ROl 2 24m) “ LU
IEHEAR AR PRI EH[26]. 28 MRI AFFTIESE, WMH X8 8 55 E 57
P ECRMD) T, 3R K RO S5 A BER [27] 2810 BAL, A5 1A1 2040 B v s MR S 05 ) Rl 1
JRARAKIRER AT Y AR LT E RIS AR 4 0] “ACMBLIE W DXk P93 4% B IR0 1 o i A8 B8 5 S BUK
B 2 2 - B2 2 R 28 W (2910 — D0k o 388 0 R0 42 P A B i 6 3 TR0 T 9 R B, o ‘5 ) el IX 3t L
ST RUNAT AR TOU S RIRL ) I 1 {5 SRR, S5 RIS AT ThRE B 3 A0 DG, T R 38 F Joi [X Sk )
P A8 A S5 s X PP SC BR300 55— TR FH QT <R W28 Wi A 78 AL L) B, WMH 23 %
P L 5 A08C P R R 5 9 T g4 1 A 96 1 0 R R R P 4% AT L 3 5 0 R v L AT 45 D)5 TR S 25 VCT
WO EAR[3 1] I Ah 25 R 45477 2 il R KT I 4% (1) 2 2 B AH 5 4R . SRS TR R W, VCI BETE AR
GERJEERETE N BRI, # RS T AR N 48 I AR SR M S50 T R ORFFARE ,  EAE BRUASE 2 24 S5 AH G i X
ST BRI SE M - ThEERR A . EAERIE, XRS5 T 2 1 C A2 A AR (5 2 A B
FEMITE, FTREAE T — R . B SR RINNRIARAIEESS S1[32]. HeAh, B RIS R FIA %
2% AT eI I 3 SR AT A Y 2 R 5 RV, B B AMARHEET WMH R 1 T BE R T (331

R MR T, ARUEAE T WMH BRI B RO S MBI . X — B A &, R —
K% B EREAGIShESERE  B R R IX — I RGO 2=, ek
T R ERF RS FHERAE RORE . FASIEE— RN B, S FE R [34]. B
R EFAESE, 1S VAR vl OE N R BT, 51 AR EE 5 RE AT SO 85 MR, T B2 Al ie 12 5
AT T REGRIA[35] T 17 4% /0N I 240 R BSASE FH AR K AT R R 8 S RE , ) T A 2850 % A K A PR 50 5 A el
FEAS[36] [37], BHA T JOREAE s Bk ) S o

BEAh, RHEVE B 5] R IR 4 0 B B0 3 Ui BF B (BBB) 1 52 % 1 . BBB MR AMUZ WMH 5 R
JEMEENLEI[38], HAGWATREA AN NN EE AR . BFARY, BBB #&ls, JLILEEIMIERT
E R, AR FT AP T R A B R B B AR OC[39] . IBIR AR 4 B 1 R A K4 T2 IR Bl I
JEV G0, 33— 2 ] 2 9 e o 400 P 45 10 AR 5t B A 40 [41]0 3 00 A5 051 453495 70 400 2 T e WA 2 T B
O A P PR PRI AR 7, i A8 5 BBB BN  DIIAH DG, 2 422 110 A B 5 DA R P P DG B 4 i =4 42]

I AR R, R RS T RERRAT & 5 — N EENLH] . WMH AH A R4 55 5 2800k T B AL
R RAR B DX I i 0387 S5 i g AH K[43 ] — TR R AR A SR W, B2 (28 B Th g 22 5 31K
(1) Rz 2 JEE R S 3 AR OG, 7R Rk BT BB S v] R S BB PR 2R A HEAR, NI ph &2 o0 5 R AN JR AR (250 Itk
Gb, AMERIERGMS ST, AgEie il RN B DI ReRERT . RS I 2R ORI RN R IE 5 WMH [
HEREAHDC[44], T L7 A4 i 1 98 5 AH DGR AR sEH & PEAR B S WMH (7™ E 2 5 K& AT
DIRedn 3 oRWk[45], NFHRAMNE MLAEMbR SR T LR

AW FAFAE—EHIRRYE. 1%, AR 7L, RSB WMH 5 VCI 7 [7]— B 1] 55 ) ¢
etk VR e R RS R . HIR, Rk K Fazekas RTINS, BIRKHEH, BB T8 7%,
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ToiEREREAL WMH B Al RO S5 /224G, mTRERZIN, WMH ™ B AL M ERITAl . &em, BF
TEARN BFH BEATH RS, TCEITAG WMH 25 AR DhRE AL I8l A % &, BT WMH X VCI
KRR . AR TR IEL N i, GG TS ENIEEYREY, s850% WMH
BERE SRR A, AT R e AN, JFIRR AT LS R SRR 1A 2 BRI LS D R 25 Y
e HET-TIUSRNE ,  DAIE 2 BTy A PR A R B S K R A 5 R e

E&ME
2023 R F I )

SE
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