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[ Abstract] Background Deep medullary vein (DMV) has become the entry point to study the relationship
between cerebral small vessel disease (CSVD) and vein because of its advantages of easy observation and relatively stable
structure. Objective To analyze the relationship between DMV visibility and imaging markers and total load of CSVD.
Methods The inpatients who completed brain magnetic resonance imaging (MRI) , susceptibility—weighted imaging (SWI) ,
head and neck magnetic resonance angiography (MRA) or CT angiography (CTA) in the Affiliated Hospital of Xuzhou Medical
University from January 2019 to June 2021 were selected as the primary screening objects, and 238 patients with CSVD were
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finally included. They were divided into DMV low score group (DMV score < 8, n=114) and DMV high score group (DMV score > 8§,
n=124) according to the median DMV visual score. The clinical data and imaging markers were compared between the two groups.
Spearman rank correlation analysis was used to analyze the correlation between DWV visual score and total burden score of CSVD
in patients with CSVD, and multivariate Logistic regression analysis was used to analyze the influencing factors of DWV visual
score in patients with CSVD. Results Age in DMV high score group was older than that of DMV low score group, the proportion
of patients with hypertension history, diabetes history, cerebral infarction history, taking antihypertensive drugs and homocysteine
(Hey) were higher than those in DMV low score group, total cholesterol (TC) and apolipoprotein B (ApoB) were lower than those
in DMV high score group (P < 0.05). In this group, there were 107 cases of angiogenic lacuna (45.1%) , 223 cases of white matter
hyperintensity (WMH) (93.7%) , 190 cases of perivascular space (PVS) (79.8%) , 145 cases of cerebral microbleeds (CMB) (60.9%)
and 57 cases of brain atrophy (23.9%) . The incidence of periventricular WMH, deep WMH, lobar CMB, infratentorial/deep CMB,
PVS score of basal ganglia and total load score of CSVD in DWV high score group were higher than those in DMV low group group
(P < 0.05) . Spearman rank correlation analysis showed that DMV visual score was positively correlated with total burden score of
CSVD in patients with CSVD (r,=0.717, P < 0.001) . Multivariate Logistic regression analysis showed that age [OR=1.045, 95%CI
(1.001, 1.090) |, periventricular WMH [OR=0.230, 95%CI (0.077, 0.699) | , deep WMH [OR=0.323, 95%CI (0.108, 0.699) ]
and total burden score of CSVD [OR=4.222, 95%CI (1.977, 9.016) | were independent influencing factors of DMV visual
score in GSVD patients (P < 0.05) . Conclusion DWYV visibility was positively correlated with the total burden score of
CSVD in patients with CSVD, while periventricular WMH, deep WMH and total burden of CSVD may be the factors that
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reduce the DMV visibility.
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) AN 2o/ SIS between the two groups
] DMVAEH4 DMV 44 ﬁgfﬁ Pl _ Z
(n=114) (n=124) TR T DMV{EA4E DMVEAA x* (7) Pl
FER (n (%) ) 0164 0685 - (n=114)  (n=124) A ‘
P 80 (702) 84 (677) BB (n (%) ) 51(447) 56 (452) 0004 0948
B8 34(29.8) 40 (323) WMH (n (%) )
i I Eea
57(52, 67 65(58, 12)  -4437" <0001 FEHWMH 7(61) 80(645) 872712 <0.001
(M (Pg, ), %) (52, 67) ( <
BMI TRHWMH 8(70) 74(59.7) 72933  <0.001
_ ) 24.85+3.61 2453371 0.670° 0503 i
(125, kgfm') PVSIESE (M (Py, Pys) . 4)
0
Bt (n (%) ] R XPVSITA 100, 1) 2(1,3) -6750" <0.001
AR 56 (49.1) 89 (71.8) 12.801° 0.001 i
, LIPS 100, 1) 1(0, 1) -0.132" 0895
BRI L 17 (149) 32(258) 4312° 0038
Ui & 2(18) 1(08) 0,005 0.942 CMB (n (%) ]
LRI 9(79) 11(89) 0074 0.786 filittCMB 32(28.1) 85(685) 38938  <0.001
T REAE R ot 29 (254) 54 (43.5) 8.577" 0.003 FETIRHCMB 39 (342) 88(71.0) 32245  <0.001
s (n (%) ) 40 (35.1) 34 (274) 1.630°  0.202 CCAZE (n (%) ) 2269 0.132
b .
L (n (%) ) 28 (24.6) 19 (153) 3.199" 0074 0-1%% 106 (93.0) 108 (87.1)
JHZHERE (n (%) ) 2-3% §(70)  16(129)
i 7% 18 (15. 27 (21. 1.387° 0.2
RN e 8(158) 7(218) 387" 0239 CSVDAGRHES (M(Pys, Bs) L 44) 100, 2) 3(2,4)  -10702" <0.001
WelRzi 10 (8.8) 15 (12.1) 0.698'  0.403
T WMH=E R ES, PVS=IM4S B E B, CMB=Hxf8H i,
WekZ 46 (404) 76 (613) 10424 0,001 o AR, T TEF” ]2 T4
A GCA=2EREZIZZE40, CSVD=R/NAEH; “FnZfE
Wbz 17 (149) 19 (15.3) 0.008" 0930
ABEHAE (M (Py, Pys) , mmHg) R3  CSVDHEZEDMVILEITST 5200 B 2 19 22 PR 2 Logistic 14347
Ty Table 3  Multivariate Logistic regression analysis on influencing factors of
Wi 140 (122, 152) 140 (130, 154)  -0.689" 0.491
] DMV visual score in patients with CSVD
kIR 86 (75, 94) 85(80, 94)  -0.262" 0.793 =YIE
AREL - ald’x
SRS B iyl B SE & P ORME 95%CT
FBG b W - 22949 2025 2120 0.145 0.052 -
Py, By) o] 520 (473, 578) 508 (464, 595) -0.781" 0435
L\“ ‘ A S 0.044 0022 4034 0.045 1045 (1001, 1.090)
Hba, . 580 (540, 631) 584 (550, 6.66) -1.076" 0.282 N %<0
(M (Ps, Ps) , %) LA - 0061 0477 0016 0899 1.063 (0417, 2.708)
ES(P PRp— 440£1.19 4.02+098 2682 0.008 F=0
20 £15) oL TR g 0457 0538 0720 0396 0633 (0.221, 1.819)
TG . -
125 (094, 1.78) 116 (083, 1.61) -1.511° 0.131 ,
) ) - =0
(M (P, Ps) ol ] WAEAERS L g_l 0723 0507 2032 0154 2061 (0.763, 5.569)
HDL-C } =
107 (0.89, 1.2 114 (094, 140) -1.752" 0.080 .
WPy, Ps) mmolll.) ( ?) ( ) TC S 0070 0302 0054 0816 1.073 (0593, 1.940)
H}(LP-CP) ) 2450191 313) 236 (173, 281) -147 0151 ApoB S -1630 1078 2288 0130 0.196 (0024, 1.620)
J y , mmol
| : i Hey SE 0024 0028 0771 0380 1025 (0970, 1.082)
p()‘ .
N 1.18£0.31 1254029 -1.843° 0.067 -0
(ze5, gl) EHWMH fﬁ_l -1468 0.567 6714 0010 0230 (0.077, 0.699)
‘E\;‘(’E py gy 086(067 LI 075 (059, 095) -2700° 0.007 ' =0
M\ ) 18 TRHWMH g MBS 4126 0042 0323 (0.108, 0.699)
MR (a) : -
(P, Py) /L) 189 (128, 2%) 184 (137, 2%4)  -0.195" 0842 JERCRIXPVSITSY SElfE -0.155 0243 0406 0.524 0856 (0531, 1.380)
Hey . N J=0
Py, Py) ol 127 (105, 159) 137 (120, 163)  -2.235° 0.025 fiim-CMB ol 0148 052 0081 0776 1160 (0417, 3.224)
7: 1 mm Hg=0.133 kPa; DMV=3SHEEREK, BMI={ABHEEL, - =0
JEMCMB . -0.642 0568 1279 0258 1900 (0625, 5.781
FBG=7S i LK%, HbA, =Wtk A, TC=RMHEE, TC==fH T fi=1 ( >
i, HDL-C=/% % IR HE %, LDL-C=1 g JH [ 0~243=1
H “&Eﬂﬁgm FE1Re j&&EHE‘Ef‘H I_@; , CSVDEFRTIT j} 1440 0387 13.847 <0.001 4222 (1977, 9.016)
ApoA=#IREE A, ApoB=#RE B, Hey=RIEEBER; PR x° 3~45p=2

. "Fmz(l, Fordl T —FOR oA L



.58

WMH ., CSVDE G iF-43 /2 CSVD B E DM VAL GEE 51
MSTFEM 2R . AR S CSVDFLATIR 24 fie i UL G JXURS:
RIE, WK R DR AT BEATE IS s n, - 2F 1 5 3
JDkpeAE Fi 9 ;. H AR NAFTEARREE AIRAREHE O,
— - FEOEAE DMV I AR A, I DMV AT
ULPEREAR T BRAERESE T, A B S R W MH
EDMVA] WAERERA ST ARG, SRR . PVS. CMB A
EHERETE Y R RY], ZEWMHIX
BDMVAEAE R IR UURR , 1 DK R TR 2 S B ik
BERAJEL AR ZE L DMV TG BN, ZESWI
b BIRAELAE SR AR . KEITHSS: W fF58 &
B, DMV A] UL A 0T BE 46 7w DK o i e ik G
J5 AT 2 WMH W EBOR LG . it os &80, B
IRICTEFERIE (Aizheimer’s disease, AD ) FIZAEIEADER
I R R KRS RO 5 WMH ™ AR JE A 5E, DMV
A LR AR S A RE T e A o T L AR
ZEREN, CSVDIEE DMV AJ WA R 5 % (545 475 40
K, I R ST R N R UIAH G, JR gk
W5 AT HR T DMV AT DL R AR BON D e T B 8 7
B

25 FJFR, CSVDHEFEDWVA] WA 5CSVD s faiF
PRIEAMSE, MESEWMH ., JEESWMH K CSVD B 17 fif
A BESE DMV AT WAERRAR A IR 2, sk — 20 S0 T
Jhk B B UCARAE W MH A 95 Hh OV FH o (EAS A9 A T T
5%, DMVARLE — P rikngid 2, HDWVAECSVDA
AR SR R LA e — 2D e

Y& Tk . F30% . LEFH . FHE. )
B REHHATLFHOME LR, . F3%. K
BB HATAR 0 52k AT T Sk, SLIFEH . &

W, FNAEBATHOBME . B oM mEATER

ST, REE. 5T RS TLEN

REAR TR, FLFERA T, BEEE,
ALAAHF R,

S Ak

[1] ARBA F, TESTA G D, LIMBUCCI N, et al.Small vessel disease
and clinical outcomes after endovascular treatment in acute ischemic
stroke [ J ] .Neurol Sci, 2019, 40 (6) : 1227-1235.DOI:
10.1007/s10072-019-03824-4.

[2] AMIN AL OLAMA A, WASON J M S, TULADHAR A M,
et al.Simple MRI score aids prediction of dementia in cerebral small
vessel disease [ J ] .Neurology, 2020, 94 (12) : e1294-1302.
DOI: 10.1212/WNL.0000000000009141.

PJCCPVD  February 2022, Vol.30 No.2 http://www.syxnf.net

[3] MOODY DM, BROWN W R, CHALLA V R, et al.Periventricular
venous collagenosis: association with leukoaraiosis [ J ] .
Radiology, 1995, 194 (2) : 469-476.DOL: 10.1148/
radiology.194.2.7824728.

[4] KEITH J, GAO F Q, NOOR R, et al.Collagenosis of the deep
medullary veins: an underrecognized pathologic correlate of white
matter hyperintensities and periventricular infarction? [J ] .J
Neuropathol Exp Neurol, 2017, 76 (4) : 99-312.DOI: 10.1093/
jnen/nlx009.

[5] ZHANG R T, ZHOU Y, YAN S Q, et al.A brain region-based
deep medullary veins visual score on susceptibility weighted imaging

[J] .Front Aging Neurosci, 2017, 9: 269.DOI: 10.3389/
fnagi.2017.00269.

(6] AR M2 o oy 22, A BR 2 0 0 % O 2= i
M 2 4L b /N AR 2 R [ ] . h e e
FhZeik, 2015, 48 (10) : 838-844.DOI: 10.3760/cma.
j.issn.1006-7876.2015.10.004.

[7] DOUBAL F N, MACLULLICH A M J, FERGUSON K J, et al.
Enlarged perivascular spaces on MRI are a feature of cerebral small
vessel disease [ J | .Stroke, 2010, 41 (3) : 450-454.DOI:
10.1161/STROKEAHA.109.564914.

[8] CHEN X, WEI L, WANG J, et al.Decreased visible deep
medullary veins is a novel imaging marker for cerebral small vessel
disease [ ] ] .Neurol Sci, 2020, 41 (6) : 1497-1506.DOI:
10.1007/s10072-019-04203-9.

[9]JLUT, LIANG J H, WEI N L, et al.Extracranial artery stenosis
is associated with total MRI burden of cerebral small vessel disease
in ischemic stroke patients of suspected small or large artery
origins [ J] .Front Neurol, 2019, 10: 243.DOI: 10.3389/
fneur.2019.00243.

[ 10 ] SHAABAN C E, MOLAD J.Cerebral small vessel disease: moving

closer to hemodynamic function [ J | .Neurology, 2020, 94
(21) : 909-910.DOIL: 10.1212/WNL.0000000000009477.

[11 ] AKKAWI N M, AGOSTI C, BORRONI B, et al.Jugular valve
incompetence: a study using air contrast ultrasonography on a
general population [ J ] .J Ultrasound Med, 2002, 21 (7) :
747-751.DOI: 10.7863/jum.2002.21.7.747.

[12] FULOP G A, TARANTINI S, YABLUCHANSKIY A, et al.Role
of age—related alterations of the cerebral venous circulation in the
pathogenesis of vascular cognitive impairment [ J ] .Am J Physiol
Heart Circ Physiol, 2019, 316 (5) : H1124-1140.DOI:
10.1152/ajpheart.00776.2018.

SRR P93 2021-09-26; &Il F139): 2021-12-16)
(A SChit s ke )





