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[ Abstract] Background White matter lesions ( WMLs ) is the main lesion type of subcortical ischemic
cerebrovascular disease ( SIVD ) , and SIVD is one of most common subtypes of vascular cognitive impairment.However, the
effect of WMLs on vascular cognitive impairment has not been fully defined.Objective To investigate the correlation between
WMLs in different brain regions and vascular cognitive impairment in patients with SIVD.Methods A total of 332 patients
with SIVD admitted to the Department of Neurology, the Second Affiliated Hospital of Guangzhou Medical University from
June 2018 to January 2020 were selected, and the patients were divided into three groups: non—cognitive impairment group

(NCI group, n=108) , mild cognitive impairment group ( MCI group, n=75) and vascular dementia group ( VaD group,

n=149 ) according to Mini—-Mental State Examination Scale ( MMSE ) score and education level.The clinical data and the age-

related white matter change ( ARWMC ) score in different brain regions ( frontal lobe, parietooccipital lobe, temporal lobe,
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infratentorial region and basal ganglia region ) were compared among the three groups.The MMSE score were compared in
patients with different WMLs severity, and with different WMLs severity in different brain regions.Results The age of VaD
group was higher than that of NCI group and MCI group, the education years was less than that of MCI group, and the incidence
of cerebral infarction was higher than that of NCI group ( P<0.05) .The total ARWMC score and ARWMC score of frontal in MCI
group were higher than those in NCI group ( P<0.05) .The total ARWMC score and ARWMC scores of parietooccipital lobe,

temporal lobe and basal ganglia region in VaD group were higher than those in NCI group and MCI group, and ARWMC scores
of frontal lobe and infratentorial region in VaD group were higher than those in NCI group ( P<0.05 ) .The scores of orientation,

attention and calculation, memory ability, and language ability in patients with severe WMLs were lower than those in patients
with mild to moderate WMLs ( P<0.05) .The scores of orientation, attention and calculation, memory ability, and language
ability in patients with severe WMLs of frontal lobe, subtentorial area and basal ganglia were lower than those in patients with
mild to moderate WMLs of frontal lobe, subtentorial area and basal ganglia, respectively ( P<0.05) .The scores of orientation,

attention and calculation and language ability in patients with severe WMLs of parietaloccipital lobe were lower than those in
patients with mild to moderate WMLs of parietaloccipital lobe, respectively ( P<0.05) .The memory ability score in patients
with severe WMLs of temporal lobe was lower than that in patients with mild to moderate WMLs of temporal lobe ( P<0.05) .
Conclusion The severity of WMLs in patients with SIVD is related to vascular cognitive impairment.The orientation, attention
and calculation, memory ability, and language ability injured obviously in patients with severe WMLs of frontal lobe,

infratentorial region and basal nucleus; orientation, attention and calculation, and language ability injured obviously in patients
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with severe WMLs in parietal occipital lobe; memory ability injured obviously in patients with severe WMLs of temporal lobe.
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Table 1 Classification of cognitive impairment of patients

Ve XH IV R
NCI 4 MMSE 343 21 7 MMSE 4} >24 4 MMSE #4327 7%
MCI4L MMSE %4} 18-21 7 MMSE#48 21-24 4% MMSE 4 25~27 4
Vab # MMSE #43< 17} MMSE 343 < 204 MMSE 1143 < 24 4

H:: MMSE= i 5 & BB RS K i %, NCI= TGINFIBE i, MCl=
TREENHIBERSE, VaD= (A5 M

14 AR % R G I 1 5T o AR i 3R (Age—related White
Matter Changes, ARWMC )  H {855 F & 12
PR G BR 73 A | TOUR R | | 35 T IX (1
FERT UG ) | BRRAZI (A sk eIk, N
P M ORI ) 5K, JFRIT ARWMC 3T
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SRAE PD AT T2 A AG (T2WI) 5% T2 FNE AR 205
RO P 5 (FLAIR ) W18, BEEA I X PFE A 0~3
G, Forpom i ) LGRS T AR T . O AR IE
043, mRMERAICH 14, G rEmiIch 2 48, WK
18V B XA ke N 3 435 FEIRAZ X A B AR
W TORAIE N 04y, 1 AEA= 5 mm R BRIER
KON 14, A6 LA ERALE N 2 4, fErEZ2 A
AR 3 43 2o R BRI X 43 2 ARG X
ARWMC P43, 2 Wi (0~2.5 43 ) FIEE (3.0~6.0
) o BAIXIESZ A ARWMC B4, #5330 47,
AT (0~9.54%) MIEE (=104y) 7,

1.5 Seibeorik SRJH SPSS 25.0 Geit-ah i EA T 5 Ak
Mo FFEIES A M7 2255 MR BORL (xes) 2
N, ZHEHECRH B ZE T 2208, L PN LR
FH g #6, PILL HLECR ST REAS ¢ K55 TR
X EFR R, AR R x° K5, DL P<0.05 h 2
SHGFE L

2 HR

2.1 ZHBFIIRTORLE B EEa . SR
B, L&A R DRI A AR e R AR A
T N @ S Wl e A I S N = Ve W o= 9
(P>0.05) ; —HBHTHRE . ZHE TR &+
R, ZRAGIFE L (P<0.05) . VaD 4 HEFE
#BRKTF NCILALF MCL 4, ZHEFRE T MCL4L, il
FEFE AR T NCL AL, 2RA50 3 L (P<0.05,
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22 CAHEHE ARWMC W b =413 ARWMC
o B m ey TR L e R IX, RIEZ X
ARWMC W43 b3, 2R A %it%E X (P<0.05)
MCI 41 & 3% ARWMC & 43 & i it ARWMC 3% 43 & T
NCI 4, ZRASiF%5E X (P<0.05) . VaD 4 #&
ARWMC 53 S ToREnt . #int . X ARWMC 145
T NCILAL A MCL 41, #ir A% T X ARWMC ¥4 1=
T NCIL 4, ZRA%401FE X (P<0.05, W3E3) .
2.3 WMLs P EH R S5IUVHITIRER 1) 6 &R

23.1 AN[F] WMLs j™ 5 2 B 235 MMSE W4 b A
[i] WMLs B AL BRI s, 255012
B X (P>0.05) ; FJFE WMLs B F 2w J1. FE M
RS HZRE S BOE F RE I PEAMIE T B WMLs i
H, ERAGITHFEL (P<0.05, WWEE4) .

F4 AT WMLs J*HEREBH MMSE 30 [LEE (x+5, 73)
Table 4 Comparison of MMSE score in patients with different WMLs

severity

WMLs PERE il Emh (347 IR 31111 ) VA 5 T )]
Llili 172 7924248 256+080  301£180  180+LIl 7.19+185
B 160 7034295 245+092  223+180 148119 636217
tl 262 114 391 255 375
Pl 001 025 <001 001 <001

232 AN[AK X WMLs ™ 5 & 8 % MMSE 373 L

BRI S EE WMLs 8510121175 . T

F2 CAUREIERTOR AR
Table 2 Comparison of clinical information among the three groups
mgl g PEH e g RO (n (%) ) meagw g WEDE OB BORS:
(1) (xx5, %) (zxs5.5F) gy oL (n(%)) (n(%) ) (n (%)) (n(%)) (n(%)) (n(%))
NCI#H 108 53/55 71.8+86 7.01x54 13(12.0)95(88.0) 65(60.2) 25(23.1) 11 (102) 9 (83) 32(29.6) 16(14.8)
MCIZH 75  39/36 714290 84x44 9(120) 66(88.0) 49(653) 19(253) 16 (21.3) 7 (9.3) 21(28.0) 14(18.7)
VaD 2l 149  86/63 75.9+8.1" 6455 21 (14.1)128(85.9)98(658) 36(24.2) 36 (242) " 18(12.1) 41(27.5) 19 (128)
x> (F) 8 1.98 10.77° 3.35° 0.29 0.94 0.12 8.31 1.04 0.14 1.39
P 0.37 <0.01 0.04 0.86 0.63 0.94 0.02 0.59 0.93 0.50
TE: 5 NCLZ4LHEE, “P<0.05; 5 MCI41HE, "P<0.05; “ 4 FAi
R3 SHEHF ARWMC T4 A (325, 43)
Table 3 Comparison of ARWMC score among the three groups
415 %k ARWMC S5 Wi ARWMC  TiALH ARWMC i ARWMC 25 FIX ARWMC  JEEAZIX ARWMC
NCI 41 108 7.67 +5.40 2.26 + 1.60 2.10 £ 1.61 0.88+1.25 0.52+0.91 1.90 + 1.50
MCI 41 75 9.48 +5.68" 2.96 + 1.76" 2.49 +1.76 0.93+1.26 0.81+1.19 2.29 +1.45
VaD 41 149 11.75 £+ 6.37" 3.38+1.82° 3.07 +1.92" 1.36 + 1.35" 1.11+1.38 2.82 +1.64"
F{H 15.13 13.12 9.61 5.14 7.58 11.05
P <0.01 <0.01 <0.01 0.01 <0.01 <0.01

H: ARWMC= 4RI RH DGR s 98 5 NCLA Lb3R, "P<0.05; 5 MCL 4 LbEs,

"P<0.05
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RS OAFKX WMLs Y HARRE EH MMSE PP (x+s, 73)
Table 5 Comparison of MMSE score in patients with different WMLSs

severity in different brain regions

WMLs R B R igioh EENERHED Eih  EERD
iy
el 160 803:244 2524083 310182  179+111 7.16+191
&IE 172 709£293 249+089  219£176  152:119 6445212
i 318 026 460 214 321
P <001 0.79 <0.01 0.03 <001
Tkt
R 174 793£245 250£084 291185  176+111 7174193
E1 158 7.01£298 251+088  232+179 1532120 636£2.10
HH 273 -0.13 296 1.83 367
Pl 0.1 0.89 <001 007 <001
it
kil 208 T63:268 251086  269:186 170115 685+203
(1 4 700309 2455087 225170 127xLI1 634%2.15
1l 141 043 148 231 1.55
P{E 0.16 0.67 0.14 0.02 0.12
BTKX
rhpE 290 767£264 254082 276+184 172115 691198
i 40 657327 2235110 170£160  LIS£L10 590223
Hh 204 178 385 293 295
PfA 0.02 0.8 <001 <001 <0.01
SEIRHX
R 196 796+243 256+083 296181  176%123 7.01£206
&I 136 695305 243£090  216+179 1462119 646200
i 30 128 397 2.4 241
PH <0.01 0.20 <001 0.02 0.02
3 g
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FILJEHIX ) WMLs P2 EH 2R, 25 R W, MCL4EH
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i DX P o)z A
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