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[Abstract] Objective To investigate the correlation between menopause-related vasomotor
symptoms (VMS) and white matter hyperintensities (WMH). Methods A total of 229 female patients who
underwent cranial magnetic resonance imaging (MRD at the Department of Neurology, the First Affiliated Hospital of
Chengdu Medical College from October 2024 to June 2025 were consecutively enrolled. According to the Fazekas
scale, the patients were divided into a control group (n=155) and a case group (n=74). All patients were evaluated
using the modified Kupperman Index. The general data, menopause-related symptoms, as well as the onset time,
duration, and frequency of VMS were compared between the two groups. Logistic regression analysis was performed
to identify the independent risk factors for WMH and to determine the correlation between VMS characteristics and
WMH. Results The proportion of patients with VMS in the case group was significantly higher than that in the
control group (P<C0.01). There were significant differences in the distributions of onset time, duration, and frequency

of VMS between the two groups (all P<(0.05). Multivariate logistic regression analysis showed that VMS were

[ #s A 712026 —03—13

[ L4350 H R B2 2 B AfF 58 AR BB I H (YCX 2024 —01—92)

[VEF A 19 /N (1993 — ), 2o, I 48 BE A, BHI B2 25 B 55— B D I g 7 Ol B 2% 4001, BB 0 AR & R 4 3
Wt .

*EEEH . E-mail: 1125662859@qq.com




e BE R OR % % R

HATE W « 913 -

independent risk factors for WMH (OR=1.973, 95%CI: 1.034—3.763, P<C0.01). Further analysis revealed that

VMS onset within 1 year of menopause, duration of =5 years, and frequency of =3 times/d were independent

influencing factors for moderate-to-severe WMH (all P<Z0.05). Conclusion

VMS is an independent risk factor for

moderate-to-severe WMH, and the risk of WMH is closely related to the onset time, frequency, and duration of

VMS.

[Key words] menopause; vasomotor symptoms; white matter hyperintensities

% 47 4 SE IR (vasomotor symptoms, VMS)
J& — i LA B JBK I 45 S R BT TR RSO R R AR Y 4 22
AHOCREAR , A6 W ORI, R BL R 5 o 5L
Tyhe 2 iR T Hony ME R K T R B DA
VMS i 7 FE 1 2 B0 2 R i S i 22 5 7, &
3K 50. 3% ~82. 196 1 4 2 ] £ PE R 25 2 15 K [l
JE ) VMS 7, SF 8 R S ) AT KGR 7~ 10 4F Y
HRTK, VMS AU P H % AT . O3
e o R B B T B 0, R AT BB 50 i A SR 1R KU K
B2 00 Wi i A RREIR A O T S I R e A
% (white matter hyperintensity, WMH) J& i /Iy IfiL
BB KRS R AR 2 bR AR Y R R A
Tl T2 AR AN (B0 WA o 0ol S 5 R 52 )7 91 B i
mfES . HET, VMS5 WMH 4§ i i 4 2 5 A5 &
VA CHERE R AN . B, AR T 7R
VMS 5 WMH M4 e, PPAl VIMS X 2 PRk K
i et 5 1) EE B

1 ARSI

1.1 — ekl HHL 2024 4F 10 A —20254F 6 A 7
T HR BE 2 B 5 — B I B2 BE p 22 N FF A2 OF AT o
3 P& (magnetic resonance imaging, MRI) #i #F
W 2 Pk BB 229 B R R AT X 4 . AR P Fazekas P43
B H 43 R X B ZH 155 451 9 5 40 74 1)

A WE T 2 AR BE A B BE A A B 2 DL o it
W HEESCS : 2024N0.65) . Fif 2 55 ¥ 0%
B ES.
1.2 GASRHESHEBR bR ARSI AFES 40~
0%, TNHMEEICEER; R TR K E D]
B AL, AbF R4 A g 2 5 (] & E AL
A2 5 i K Bk 58 8% JF 58 B il MRTAG £ o
BRbm . BEAEA WA o WP o R . O R
W REME RGN L GIF"HO . M. H
A R AR D e N A B0 R IR A 3 I Y
e VMS 254, W R S ARIT 259 . PPk o
i & NS I VI BN o 1) I AN i & (1R
Z5 P8 RO o R0 B T AR 25 WY B R AR AR RO
il 5

1.3 W5k

1.3.1 UG R BT R A B I R AR B R &M
[7] 25 18 A A R Y — I IR WEORE AR AR R
HEBRE ., FHWRA L WM, K. Ea1E0 .
RE R R, s . BEIRE . SR IAE (A I
JiE T/ B8 R R O RE D 0 RS RO L U
TR S0 B B A . Sl B A LI I A R R
TR

1.3.2 #EFEkRE WEIABREVIRHEIZH 1
f i MRT, FEMZ PG 1] F Avanto 1. 5T # 5 7 g It
PRPAREAERBE . PR 2 44 15 AF GO0 R S AR 4 R
Fi i MIRT [ & Fazekas PF- 43 X 3 &5 K 25 8 Bl (1
JE A S AT IR . B WMH 4y ek A 0
Gy BRI AE N 14y Al ARk 24y iE Sk
KA AR 34y, Wi WMH P4 Wikt R 0
gy MERBUHTE LA R AL 14y Ak
Joa kbR 2 43 5 AN R T A E i & RS S 3
A3 10 R 5 K % 5% WMH 1 48 2 FED S 34y,
YT BE S BE M (Fazekas 19%) 16 2 4E A B
R H UL HL 2 AR A S B AR R S s Y, AR
WF 5% K 5 o Xt B (e WMH, 0~2
430 PG ChE B WMH, 3~640),

133 4 % M XCERMITA XRH &R
Kupperman PF- 73 2 % [a] B DYl £ 110 48 28 AH 5CAE
R R WA () VMS) | R
. KR, Z#sh, AR KB . BEE . =
FRM . k. LE L R BER . A
WA MR RBEG I 134, B IURE R 7
K AREEES (0, 1. 20 3o AHFFE 45 TUAE
PRIEAF IEAT 03284k, 043 XM BHER, =1
Oy ONAREAR, LGSR IR & 2R He ] .

1.3.4 VMS WHFAEPEAG 8 0 1 5] 45 5 4010
S VMS (0 & R RAE . S AR B ) 3 446 28 300 AR 4%
NG <1 f5>14 Fpgenf o <3
M. 3~54 . >54F, RAEMUCRARYE W AT
FBEARBES, WAL, <3/d. 3~9
w/d, =10k /d.

1.4 Stk B SAS9. 4 F1R3. 4. 38814k



914 -

e BE R OR % % R

HATE W

o B . PG IES AR SR L 7 £ s R
N, BRI REAR R 5, ARG ES A
IR M (QR) Fown, 4L HH R B A
By WHEER G (%) For, 4l ARy
K96, £ & b 8 & IE R A Bonferroni ¥ ;3 —.JC
Logistics [A1 )443 H7 VMS X} WMH By 521 . P<<0. 05
hEFA G E L

2.1 24— MG IR BRI AL ASBESE LGN A 229 ]
BE, HAPEE VMS H 1070 (46.7%) . 5Hxt 4
4L HH, B AR R, BB OF = IR AE . B
PRI« U e I B 35 B0 JkoBk A 1 EL 1 e
SWEGIEE Y (B P<0.05), 24 HAh—)
TR ZE R TS EE L (P>0.05), Wk,

F1 2H—EEREE

Table 1 Comparison of general data between the two groups

AR BB, %6

P CBIE 60

Eigil

<37 3~577 >50 INELLE e KELLLL
Xt B 41 155 71(45.81) 58(37.42) 26(16.77) 73(47.10) 74(47.74) 8(5.16)
975 191 241 74 36(48.65) 22(29.73) 16(21.62) 35(47.30) 33(44.59) 6(8.11)
¥/l 1.567 0.818
Pa 0.455 0.664
ig] Blf AR (TEs, ) —— . : %ﬁmm§¢m . —
3l WA 1 /el = Bk ) i A 7 1fil R
Xt 1R 21 155 57.8645.61 108(69.68) 8(5.16) 29(18.71) 65(41.94) 45(29.03)
95 1 241 74 60.4545.92 45(60.81) 9(12.16) 21(28.38) 38(51.35) 37(50.00)
o/ t{E 3.198 1.776 3.572 2.744 1.794 9.580
Y 0.002 0.183 0.059 0.098 0.180 0.002
P S (%, %)
4151 1% - - - - — .
T BRI e fi 10 RE L ISR 3 ik gk A Ji 7 9 R e
Xt B8 41 155 14(9.03) 36(23.23) 7(4.52) 15(9.68) 29(18.71)
93 1) 21 74 15(20.27) 31(41.89) 9(12.16) 21(28.38) 19(25.68)
Y2/l 5.719 8.432 4.506 13.221 1.467
P18 0.017 0.004 0.034 <0.001 0.226
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Table 2 Comparison of menopausal symptoms between the two groups

(BI%, %)
4151 %% VMS SRR R A EUN S s TR EE L %% W=
it HE 21 155 62(40.00) 17(11.00) 116(74.84) T4(47.74) 41(26.45) 81(52.26) 28(18.06)
975 191 201 74 45(60.81) 11(14.86) 58(78.38) 43(58.11) 28(37.84) 32(43.24) 11(14.86)
YA 8.714 0.709 0.584 2.154 3.085 1.628 0.363
Pt 0.003 0.400 0.445 0.142 0.079 0.202 0.547
4151 1511 % LEP TRl PR OE Bk Bt AT CRD WAPR R g Y
Xt B8 41 155 55(35.48) 43(27.74) 20(12.90) 11€7.10) 54(34.84) 50(32.26)
975 191 21 74 27(36.49) 26(35.14) 17(22.97) 9(12.16) 25(33.78) 18(24.32)
ba! 0.022 1.300 3.749 1.612 0.025 1.510
P8 0.882 0.254 0.053 0.204 0.875 0.219
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Table 3 Assignment of variables in Logistic

regression analysis
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Table 4 Forest plot of multivariate Logistic regression analysis

A MU ERY 4 T o 1R Wald x* {4 P11 ORI 95% CI
AEIS 0.088 0.029 8.892 0.003 1.092 1.031~1.157
o I 0.481 0.334 2.074 0.150 1.617 0.841~3.110
o JIES 1.031 0.593 3.019 0.082 2.803 0.876~8.965
Wl PR 95 0.525 0.453 1.342 0.247 1.691 0.695~4.112
1= JIR I AE 0.871 0.337 6.664 0.010 2.389 1.233~4.628
8 ok e A 0.958 0.409 5.482 0.019 2.607 1.169~5.816
VMS 0.679 0.329 4.252 0.039 1.973 1.034~3.763
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Table 5 Comparison of VMS characteristics between the

two groups
(%, %)
VMS % ‘E i} ]
2 531 1515
¥ %2 <14F Y2 > 14
Xof R4 155 93(60.00) 39(25.16) 23(14.84)
93 1) 4L 74 29(39.19) 32(43.24)" 13(17.57)
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Z1H 13.312
P1E 0.004
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Table 6 Association between VMS characteristics and WMH

A5 ik EEES- T o 5 Wald ¥*{i P ORi 95%CI
S H I ]
Y 25 <14 0.969 0.373 6.764 0.009 2.636 1.270~5.472
Y 25 > 1 4 0.168 0.457 0.136 0.712 1.183 0.484~2.896
Rz e
<34 0.683 0.442 2.386 0.122 1.980 0.832~4.711
3~54 0.310 0.534 0.337 0.562 1.363 0.479~3.881
>54E 0.872 0.425 4.216 0.040 2.391 1.040~5.497
Sz R 3
<3%/d 0.325 0.381 0.729 0.393 1.384 0.656~2.920
3~9u%/d 1.219 0.542 5.059 0.025 3.384 1.170~9.789
=10%/d 1.297 0.575 5.089 0.024 3.657 1.185~11.283

E1 #BEERT2-FLAIRFE 55k MRI B4
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K /d,Fazekas 242 43)

Figure 1 Cranial MRI images on T2-FLAIR sequence of typical patients
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