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[Abstract] Objective To analyze the distribution characteristics of imaging biomarkers in cerebral
small vessel disease (CSVD) in high-altitude plateau, investigate interrelationships among imaging features,
and identify influencing risk factors for high CSVD burden. Methods A total of 131 CSVD patients
diagnosed and treated at People’s Hospital of Xizang Autonomous Region between January 2021 and
December 2022 were enrolled. Clinical data were collected, and brain MRI was performed to assess white
matter hyperintensity (WMH), lacunar infarcts (LACI), cerebral microbleeds (CMBs), and enlarged
perivascular space (EPVS), with subsequent calculation of the total CSVD burden score. The distribution
patterns of CSVD imaging markers were analyzed. Spearman rank correlation analysis was used to
investigate the association among imaging biomakers, including WMH, LACI, CMBs and EPVS. Univariate
and multivariate Logistic regression analyses were applied to examine risk factors for high CSVD burden.
Results Total 131 patients with CSVD were divided into high CSVD burden group (1-4 points, n = 85)
and low CSVD burden group (0 point, n =46) according to total CSVD burden score. Compared to the low
CSVD burden group, the high CSVD burden group exhibited significantly older age (1 =-5.410, P = 0.000)
and a higher prevalence of hypertension (x> = 14.853, P = 0.000). Among patients with CSVD in high -
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altitude plateau, the prevalence of WMH was 95.42% (125/131); LACI accounted for 34.35% (45/131), and
were commonly located in the basal ganglia region; CMBs were predominantly of the mixed type (40.54%,
15/37); the prevalence of EPVS was 54.96% (72/131). Spearman rank correlation analysis revealed that
CMBs were positively correlated with WMH (r,=0.255, P =0.003) and LACI (r,=0.289, P=0.001). Logistic
regression analysis revealed that older age (OR =1.056, 95%CI: 1.026-1.088; P = 0.000) and hypertension
(OR = 2.482, 95%Cl: 1.071-5.753; P = 0.034) were risk factors for high CSVD burden. Conclusions
Prevention and management strategies for CSVD in these populations should prioritize elderly individuals

and hypertensive patients. While high-altitude environment may exacerbate cerebrovascular pathology, their

specific mechanistic roles require further investigation.
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Table 4. Univariable Logistic regression analysis of
influencing factors related to high CSVD burden
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Table 5.
analysis of influencing factors related to high CSVD burden
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high-density lipoprotein cholesterol(HDL-C)
FIERFEE M 1 high-mobility group box 1(HMGB1)
RN ZAE  high altitude polycythemia( HAPC)
DIRe k47 oy g 3R

Functional Ambulation Category Scale(FAC)
B H R A LY glutathione peroxidase( GSH-Px)
CT# E NS CT perfusion imaging(CTP)
Je#EE optical density(OD)
E PrirdEfLZH 4! International Standard Organized (1SO)
Il B 5 Jk o Ao 1 A 2 2

International Atherosclerosis Society(IAS)

BT BR 45 5 58 2R AL 45 14 4k
nucleotide-binding oligomerization domain containing

(NOD)
KRGS & R 45 M A Z IR 1 3

nucleotide-binding oligomerization domain-like receptor

VI

protein 3(NLRP3)
BT E2 M T 2

nuclear factor-erythroid 2-related factor 2(Nrf2)
¥ F-kB  nuclear factor-kappa B(NF-kB)
g AE R E  erythropoietin(EPO)
JWLEF  creatinine(Cr)
HF AR E A matrix metalloproteinases(MMPs)
WAL NG E H very low-density lipoprotein( VLDL)
B LT HERRPE B H glial fibrillary acidic protein( GFAP)
25 225 W75 transcranial Doppler ultrasonography (TCD)
5 B L B AR SR HA R

percutaneous transluminal angioplasty and stenting(PTAS)
S A LA
SR SO B B R G

transesophageal echocardiography contrast-enhanced

acoustics(c¢TEE)
25 M 7 0 B 5]

transesophageal echocardiography(TEE)

transthoracic echocardiography(TTE)



