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[Abstract] Objective The present study aimed to explore the characteristics of balance instability
in patients with cerebral small vessel disease (CSVD). Methods A total of 45 patients with CSVD and 37
age-, sex-, height- and weight-matched healthy controls were recruited from April 2018 to August 2020.
Imaging buden of CSVD was measured including lacunar infarct (LACI), white matter hyperintensity
(WMH), cerebral microbleeds (CMBs) and enlarged perivascular space (EPVS). Balance function was
measured by Tinetti Balance and Gait Analysis (TGBA). Horizontal and vertical directions of the different
actions (standing on both feet + put hands to hips + open/closed eyes, standing on both feet + put hands to
fronts + open/closed eyes) static balance data (including total movement speed, horizontal velocity and
amplitude, vertical velocity and amplitude, coverage area of barycenter offset) were collected through a
balance tester. Results All the CSVD patients demonstrated LACI, WMH, CMBs and EPVS, with a total
CSVD burden score of 1, 2, 3 and 4 in 18 (40%), 15 (33.33%), 7 (15.56%) and 5 (11.11%) cases

doi: 10.3969/j.issn.1672-6731.2021.10.007

4T H . R E S LR A (5 H %S 2016YFC1300601) ;) 4 48 ) M i B 45 301w B (5 H % 5
201803010067) ;7 Z5 48 T MM T BH2 315 10 B (351 H 45 5 : 202002030073)

FEH B 510080 T~ M, o il K2 B 55 — B2 e #h 2 BL T AR 48 KA 12 VA IF 5 S S0 0 = [ SR IR o
LR E K E AR

RS LR, Email : fanyuhua@mail.sysu.edu.cn



. 870 - o B AR A 2 B 44 A 202148 10 55 21845 10 )

Chin J Contemp Neurol Neurosurg, October 2021, Vol. 21, No. 10

respectively. The ability of balance was similar between CSVD group and control group by TGBA score (1=
1.431, P=0.156). In a standing position with their eyes open, the CSVD group demonstrated higher gravity
excursion amplitude in horizontal direction, no matter they put their on their hips (¢ =3.718, P = 0.000) or
hands to their fronts (¢ = 2.708, P = 0.008), while they demonstrated higher gravity excursion velocity (¢ =
2.292, P = 0.025) and gravity excursion amplitude (z = 2.679, P = 0.009) in vertical direction and higher
gravity excursion cover (¢ = 4.457, P = 0.000) when they put their hands to their fronts. In a standing
position with their eyes closed, the CSVD group demonstrated higher total gravity excursion velocity (& =
3.007, P =0.004; ¢t =3.456, P =0.001), higher gravity excursion velocity (¢t =2.944, P =0.005; :t=3.077, P =
0.003) and gravity excursion amplitude (t =4.714, P = 0.000; ¢ = 5.009, P = 0.000) in horizontal direction,
higher gravity excursion velocity (¢=2.661, P=0.010; t=3.333, P =0.001) in vertical direction and higher
gravity excursion cover (¢ =4.196, P =0.000; ¢ =3.814, P = 0.000), no matter they put their hands to their
fronts or on their hips, while they demonstrated higher gravity excursion amplitude in vertical direction
when they put their hands on their hips (¢=3.053, P=0.003). Conclusions CSVD patients have impaired

balance ability in early and medium stage, the balance tester plays a positive role in early detection of

balance disorders in CSVD patients.
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AYPrBHE A unfolded protein response( UPR)
RGPELABEIRIE  systemic lupus erythematosus(SLE)
AN E BB 77 intercellular adhesionmolecular(ICAM)
A S5 49 3R  intracellular domain(1CD)

YL AME T extracellular matrix(ECM)

MM 2EF 5K extracellular domain(ECD)

Y [ )R fibrinogen(FIB)

/B K9 small artery occlusion(SAQ)

DM ZE  cardiac embolism(CE)

MLSEIS]  olfactory recognition(O1)

e HE Y 5 -9 10 - % A 1 5

selective serotonin reuptake inhibitor(SSRI)
A N AT

vascular endothelial growth factor( VEGF)

L5 LAHME vascular smooth muscle cells(VSMC)
M MR AR vascular dementia( VaD)

M HINFI#TFE  vascular cognitive impairment(VCI)
L5 J5 I HI B perivascular spaces(PVS)

[ Virchow-Robin [A]J  Virchow-Robin spaces(VRS) ]
MEEMFEE A PALS  serum amyloid P component(SAP)
ML/ PR A K A7 platelet-derived growth factor(PDGF)
AR AR A A B 2 k-8

platelet-derived growth factor receptor-B(PDGFR-B)

I EAE 5 blood pressure variability(BPV)

ol [ BE L 2 T 1 R
LWV B8 ethylenediaminetetraacetic acid(EDTA)
N-O R4 %R  N-acetyl-aspartate(NAA)

al-antichymotrypsin(a1-ACT)

- /)~ ] L -

SN J I 3 2 BT AR
hepatitis B surface antibody(HbsAb)

ARV R EEREPL)R  hepatitis B surface antigen(HbsAg)
LHEVTF R DPUK  hepatitis B ¢ antibody(HbeAb)
LHF R EPA  hepatitis B e antibody(HbeAb)
LAV R EPUE hepatitis B e antigen(HBeAg)
PECFEANLZ4AE fluorescence in situ hybridization (FISH)
BEMEZEET M induced pluripotent stem cells(iPSCs)
FERMTHLEAME  primary Sjogren’s syndrome(pSS)
FHRE M E  apolipoprotein E(ApoE)

B¥EZE 1 presenilin-1(PS-1)

REL2 presenilin-1(PS-2)

IEHFBABX normal appearing white matter(NAWM )
TE 2R B T X1 b o T 8 R

normal appearing white matter standardized uptake value

(NAWM-SUV)
IE#%  accuracy rate(ACC)
EAZPEMRMLE  orthostatic hypotension(OH)
o E AR L Chinese Smell Identification Test(CSIT)
TR A 28 7R e 2% Tk DTV

superficial siderosis of central nervous system(SSCNS)
ALK FF-B  transforming growth factor-B(TGF-B)
AL A
H %R R  autoimmune encephalitis(AE)
FI i [ 3¢ 7 51
BHEEE  total cholesterol (TC)

translocator proteins(TSPO)

spin echo sequence(SE)



