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[ Abstract]

common diseases in the elderly, the correlation between the two is not clear yet. Studies have found that

In clinical practice, cerebral small vessel disease (CSVD) and sleep disorders are two

different types of sleep disorders have different mechanisms for the occurrence and development of CSVD.
Sleep-disordered breathing is a vital risk factor for CSVD. However, non-breathing-related sleep disorders
may not only increase the risk of CSVD, but also be an important clinical manifestation of the disease.
Based on whether sleep disorders are related to breathing or not, this article reviews the correlation between
CSVD and sleep -disordered breathing, CSVD and non - breathing - related sleep disorders, respectively, to
improve the understanding of the correlation between the two diseases, and to promote the comprehensive
management and intervention research of CSVD.

[Key words] Cerebral small vessel diseases; Sleep disorders; Cognition disorders; Review

This study was supported by the Science and Technology Program of Shanghai Municipal Science and
Technology Commission (No. 19441907500, 17411950104) and Military Medical Innovation Project of Navy
Medical University (No. 2017]JS07).

Conflicts of interest: none declared

Jigi /0N I3 5 (CSVD) J& H £ Fh B R 5 1 /2 A9 i /)

15 29 L2y A I 15 2 A1 M A B PR O A R

H

>N

ik

2 SR K B K L B AL AR AN T oS 22 BT 20
— ROV IR GE QR FLE A AE o O L
Ji L9 e PR - 400 T DG AT ] AR 0 I 5
AR I AT AT NI D BE R R A 2 BRI TR A

doi: 10.3969/j.issn.1672-6731.2021.05.016
FamH: TR ARZE R SRBITBE (W EHHS
19441907500) ; |- ¥ i B} £ B R 78 By BRI H (T H 975
17411950104 ) ; 1 2 % P2 % 22 B2 BIH £ Wi 5 (5 H 4 5
2017J807)
FEF FAAT : 200003 B R 7 5 8 K5 B AR AIE 12 B v 22 I RE
A F 3, Email :yinyoul179@163.com

1) R B A5 LA R E T 1 DA AR A 2 BRI T R
J1 0 T B R ERAT T AR A R A2 B e A
AR BRI 2 0 E R o e B AR DA
AP 0 IR AH G /0N Bl Jok o A RE Ak R R E R A I A
5 (CAA) B H UL o i/ A8 £ 22 1R 2 R
8080 K& B T /N AR BE LI R PR IR BR AR B
(LACI) . IfiL %8 P8 % i B 52 &5 15 % (WMH) | figi f3l 4
HE WG B i (CMBs) | Il 4 &) FL ] Bt (PVS) ik 25 45
SERIL L B N T A T s AN A R i A
o DR 2% 0 e A, /D L6305 K 0 R S AT T T AR
BRAC B i/ A A b R R AR M )



. o424 - o BRI 2 2 7 2021 4E 5 1 5 21 445 5 1)

Chin J Contemp Neurol Neurosurg, May 2021, Vol. 21, No. 5

RE B An N0 A2 1 W 1 AT B A5 T R DR 4% 1)
G, AT F oY, I 25% ~ 50% 1Y I 1k
Aol il N AR SR, B S T E R Y
29 50% 1) 5 T A B R /S 00 e L LR AR
W4 T /0N 07 99 i A A v R R R XU
FEHEN G TS R 2 W K b s )RR A O T A
FBamat 2 A, BLAh B0 i 9 R e R
M w3k 50% L b, 32 B3R I A B R XE | B IS 4R
T DRI M i T Ok % 22 5 R R A B 1k 0 i RS 255 R A1
TR T B I R R R e R I R I ) o
KA gk kAR LR EE R IR Y, B
/N 0L A5 7 & % H 28 T R B A% i e I ) AN
W7 HE B ok B 22 1) A 9 T R R 2R I A A5 IR AR
B STV IK=S7T O SE S S N RN ([ K=S SIS
S T RE 0 5 B IR 40 38 B AR IR A DG MR AR, B
B 43 A Ty RE B A 8 A T A5 RO 2 Y B AR
B A, AR SCAPLKT B B 5 15 5 DA 240 D) g A L B /S i
9 5 B A P R R I /0 I gl P A DG
I IR 58 3 22 () 9 R DG B 58 AT 25508, DU i — 22 4
71 M /0N LA 5 B e 5 19 6 2R, AR 3 X i /) o A
P I 19 PP A R T TIE T L T T % i R A
ISy LR WL T B 245 49 45 A0 DG 58 S5 4R 1L T 1l

— B IR 0 5 A ) il B A

Fr 2 R 1 0 [ B B X6F 2 20 9242 | B 8 IR 5
0 P9 AR T R A LA R R B R E . R
Pt 22 3 1 R P (PSG ) W 00 AR Al 1) JUL R LT i e ]
AL, T R BE R R 9 A 45 R P IR g e IR
(NREM) Fil Pl 2 iR ) BiE AR A (REM) o NREM ] K i
JR TR AR B AR, A B T8 55 T B AR R R AE K
KH s REM I P 8 (A e i, i i 8 i 5 FE 4R
L X s S R SR O Ic R EEAEH M,
Fas o) B AR -5 TR 10 i ) 5 P A R AT IS
A4 H LR R AR B S- R RE P A L N
[RNER I i 3N S T R L N ) e - )
D] 5 SORH I A 351 285 R IR, i 8 38 Jo 4% 36 e 5 i K
S P AR 35 T RE ] B G B A AR AR R I A
PRy 2856 3 ML (TCSD-3) A ofiE 11, e AR e A5 36 224 465
(1) JR MR o (2) B AR P W 65 A (3) v AR P i Bl 3% 22
(4) 52 15 At 2 8 i e B 5 TR 1B 1L (5) S S BEBR .
(6) M I AH 5% 32 2 [ A5 o (7) Ho At B AR B A5 45 . K30
I 55 P LA S8 348 o i AL A8 RS A s BT
Ty BB B 5 119 3 3, e I A 3 20 0% o &, n R JROR)
HAH ., WFAE & B, R IR R ZF (SD) X 3l 4 58 firh 45 #4)

M AeA EE W, I A BT A
Al SRS AR IR AR T T 223K 50% ~ 70% B 10
SR HRE T AT 45 P R B R A, LR AR 6 A 45 4 A
P E (ML) J& Ay i 28 A7 48 o i A G o BT /R
G BRE (AD) (B 3% 2 17 76 R IR -5 )5 101 350, B
W A 5 5 i 5 R0 e i DR ) 7 B R AR I R
PRI It TA Ay B IR B2 A5 P 6B 2 DA R0 ) B I A i 2R K
(10 5 25 e PR E I DA N T R R A A 2 T i — A
Tl EE B A A

RIS I S R P R R

RH. 28 P Bl AR 0 1% 87 45 25 & iE (OSAHS) J2 it iR
- 2 i 1 i 5 DAL ) 2SR, 2 il MR o % vp ol T L R
T 43 B¢ 4 BH FE 51 A IR I BT 45 s A A R R
FT B L T0 B A1 4L IS 8 190 2 A i R L ) e 55
FH, BH 28 P MR HIG OF 2 BT 45 25 A AR E — AR R
5 LA R 22, B AR I R0RE bk 2 DDA 6, 65 % L
T NBEE IR IR 25% 1 o 8 B FE 1 B A P T
PFLRE T LIS A2 9 2 R ME 50 I iR
K993 RN BE R VA OC Y R I A (OR = 1.54,
95%ClI: 1.06 ~ 2.23) 1 1A A1 I € & % (OR = 5.05,
95%C1:2.4 ~ 10.6) M EZ LG N K " HFE &5
PERFGARE AR R, B /0N 1055 995 % 9 556 A W 434
T, A 4% 22 1) BT 5% T i 5 12 BHL 2 1 B B IR 1R B 45
L5 AE 55 M0 /0 1055 95 1 R DG MBI 9 . R O 5%
F 5% & BR, BH 2 14 Ak B O W BT 452 255 5 AE -5 i /S i 7
I3 2] 1 JRE AR 56 10, 5 G BH 9 1 B B P BT (SR 2R
TIE 25 AH E B S 2 B B P W 7 452 255 45 1iE AR 3 3 )
UG /I 1A 95 FH 56 R AR 4 AR 0 TEAR GE HoAth A%
e e o B2 A0k ) AR S A AR B TR O R
T« re M ILRE WRCHR PR AR 45 R R, & R
FE VB B T 9 T 452 2 B F R R [ A1 R I R 2 i 1
% {55 (OR = 2.31,95%C1: 1.46 ~ 3.66) Fl I 45 I
P e B PE A FE (OR = 1.78,95%C1: 1.06 ~ 3.01) Y &
Bor PR 281020 A AR il A v i B A T R ik A i
M AR N, P A S B K T T L
fIE AT DLAS [ 2 38 86 s B A9 B L B E B A
I ok H I R it G ] L I B A & e XU LA B ™ o R
JiE L0202 B M B B P AR 4 2% E B 1R A /D
B P T Z2 Bl R B B AR B AR ML K A A R
oG Bk T LA A 0 38, T DA LR A R A 48 2% Ay, T 8K
AN IS RO W R R AR IR T R 5 AR Bl ko
PERE AL OB 2, il i 3 1 2875 (CA) R 7 B g 45 1L
T Bl 32 2L BH 2 0 R P I 45 28 A I 4G 1 B



o BRI 2 2 7 2021 4F 5 1 4 21 45 5 1)

Chin J Contemp Neurol Neurosurg, May 2021, Vol. 21, No. 5 . 425 -

AT R 22 P AR DR T R, TR ARE I ORI
B P B Ty RE AR T B it - S e T B R A 0
WA BHL ZE P i HI P WA T 5 2355 AIE 3R o 3 A 32
AR DA B R (] R 52 A o i 4 B AR B AR, 7T 5] S 4
L A1 V) B L i A5 T 3 3 P R A, A O B M AR
Yy B UURL Y — g R L BN /N I e I A )
Bl [R] B 4 R R #p 22 S0 R AT MR, i — AP AR HE AT T
AE B B O R 2 AR A A 9T K ek PR BH 2E
I 7 VA B 457 255 0F 53 i /1N I %65 99 1 4 G %, T
Al 5 FE A I D 2D BIF 5T 6 Gk R e R TR A R
il A AL T 2 HEE SR G, BERCRE B
P W I P 1R 7 45% 2% A A AT 8 J2 i /0 I A5 97 Ay B 22
Y[ PSS NS S N AN A | R
T B 1 BA 9 F 9 2F — 20 D £k BHL € 14 Bl AR 07 W% B 4
23 AT 1 /0N A8 95 7 S ), DA RS YR 9T R OG04 9
Bt FEBIF 5%, 45 22 <3l 1F Rl S (CPAP) IR YT, LA
AR T A I PP R R XoF kG /N i A8 995 1 & s BIL ) R T
TS, LA BL % B LA B 2 7 5 i R

= A 5 Al W R A DG P B R R

3 W 152 A DG 4 B I s N A2 I W 1 5 T, 2 e
A J DR AR 8% L IS R R A A AR L A
S5 ) 5| S A e I R A, 22 3¢ 3 Sy e I - 5 R ) 0 3R EL
o e R VS AR D A (B BIR R B Ak L H [R) L B AT Bl bR
HRAT S, B & R HIE B B AR . HRETE T
Afe - 152 AH OGP B B B 45 55 106 /0N 1t 48 995 AH O PE B 5T
B AW — o — T T4k X R R R A IF
FE RN, M 5 A A R i £t i e IS 1T
HEEAEL B VI OC P HEBR R AR S i M A o s 7
5:00 [ -1 2 AR N E L A R B O AR 1Y
A AR TR 7, L H ) SR 5 B AR 56 1 A2 Bl R
IR £ e A e AR R IR A OE Y LR AR IT Y
TAA B /0 I 7 6 2 ) A R I A 11 R PR R
TN AT B8 T /0N I 45 R 56 i 4 29 45 #4634, 3 o R
R T S K 2% £ 2k, 5 ) I IR R DG 28 R I, T
T B - ) R EL L IR A S R &5 R
TE 21 B B o 1 2 A /0N 10055 9k E & R Y B S
Bor 26 o AN o o B I R B (R K 5 B
VI ET O AR OGP K R TR 25 A A
(RLS) =5 A 1 M 5 4k 32 2 % 5% (PLMD) 7] B 2 Hili /s
I 97 K TR 114 A5 Iy S8 T 000 PR 28, 4 DU T 8 5 e B
FEfR M N W R A K, HoaT 5] R A8 i 4
SEOH LAY R AE D T R, e 2 T BN I 3 B ) 2
W G ol 245 F B 40 o LA B RS TS A AL

F B AR B AR AT LA 51 A /0N 005 S DA 1 D BE B AL
HP AT RE MR A2 i FE R £ 72, T L
BRI A S A e B R A /)N 1L 5 2 )
(52 4 06 22 AT RBJZ BRI 1, 3 AH L SE 0, T 24
{18 455 U8 1 F 9 34 AS B B A M T Al — A ISR G &R
1 R O 2 T B 1 KR A 117 B 14 BA 3 F 5% L) 4
N AHZ B CR

(TP R S

TBIT b R T IO R G 0 I T 5k LA
AT E A EREB LY T, HAT, imR
22 (0 1) T 130 G 2 v RN T ) g R A R T, B I
PR A DL I R R L Bl R A S L il DAL
B PR B 9 i R AR A 3 O AR R T
B 3G TT o Xt T A [) 2 AR 11 e B o 5, 07 R B [ 1)
J5 AT T U B o X A e R R R A P 2
P R I P TR 4 452 2% 65 IF 1) 07 2, R E AT RE SR IE
JE 38 SR DL 25 036 97 B oA R T RE . A T
A I W2 A G e i IR A, L 0 A TR O o, 45 T
MR A 45 S, 39 H [E)G IR 80 1 [E] 6 BR L Bk Jih 2
54k 25 16 3 A5 O s, 1 AR A B IR [ A5 R A5 08 T AH G
254, a0 Rk AN Sl BE AT A IR AR L AR R AR
25 )RR P8 2R A2 PR B0 ) R L Y B R IR 2
1T AEEL 1 IR 24 8 — R S 24 ) B T R v R G R
I, DD AR ] U I R B, E R A R s ] A DA
KA B0 25 W AR | 25 80 R | 2 TR M Ok
I B A5 AN R O kAR A i R A A RO
RAEY, LAt BERF I 0 n = DA R

RS S R

i /0N i 75995 5 45 A T X B HIR 5 A A ELIE R
FESZW o B A N 8510 1 ) B 4 20 3 A
B0 R I B B A ARG /)N 000 o 23 B T EE 1Y
o il . BT W) S B B KRR A I IR B 5, R
7| A /0N 0L 7 1) B R R 4 AL o, i M B A OC
P kG /0N 0048 53— 5 BELATL A, DA K B /) I A5 S e AR e
T AH SCTR YT VPG, & AR R B 5 1Y B2 7 1] o 4/
A6 9 5 5 SO0 e MRS e 77 o 0 R e b A T, A
Bl 106 /0N 055 905 9 A DAl TS 0 0 T A
JF HE 5% A 01 2y B B A 2 R B UG A A R R XL
B, 4 e R AR TS
MIBmHR T

& 2 X #

[1] Wardlaw JM, Smith C, Dichgans M. Small vessel disease:

mechanisms and clinical implications[ﬂ. Lancet Neurol, 2019,



[6]

426

o BRI 2 2 7 2021 4E 5 1 5 21 445 5 1)

Chin J Contemp Neurol Neurosurg, May 2021, Vol. 21, No. 5

18:684-696.

Graff-Radford J. Vascular cognitive impairment[J]. Continuum
(Minneap Minn), 2019, 25:147-164.

Caunca MR, De Leon-Benedetti A, Latour L, Leigh R, Wright
CB. Neuroimaging of cerebral small vessel disease and age -
related cognitive changes[J]. Front Aging Neurosci, 2019, 11:
145.

Chen X, Wang J, Shan Y, Cai W, Liu S, Hu M, Liao S, Huang
X, Zhang B, Wang Y, Lu Z. Cerebral small vessel disease:
neuroimaging markers and clinical implication [J]. J Neurol,
2019, 266:2347-2362.

Tsai CF, Thomas B, Sudlow CL. Epidemiology of stroke and its
subtypes in Chinese vs white populations: a systematic review
[J]. Neurology, 2013, 81:264-272.

Bos D, Wolters FJ, Darweesh SKL, Vernooij MW, de Wolf F,
Tkram MA, Hofman A. Cerebral small vessel disease and the
risk of dementia: a systematic review and meta - analysis of
population - based evidence [J]. Alzheimers Dement, 2018, 14:
1482-1492.

Wang J, Chen X, Liao J, Zhou L, Liao S, Shan Y, Lu Z, Tao J.
The influence of non-breathing-related sleep fragmentation on
cognitive function in patients with cerebral small vessel disease
[Jl. Neuropsychiatr Dis Treat, 2019, 15:1009-1014.
Semyachkina-Glushkovskaya O, Postnov D, Penzel T, Kurths J.
Sleep as a novel biomarker and a promising therapeutic target
focusing on

Int J Mol

for cerebral small vessel disease: a review
Alzheimer’s disease and the blood -brain barrier[]].
Sci, 2020, 21:6293.

Huang Y, Yang C, Yuan R, Liu M, Hao Z. Association of
obstructive sleep apnea and cerebral small vessel disease: a
systematic review and meta-analysis[ J]. Sleep, 2020, 43:2s2264.
Chokesuwattanaskul A, Lertjitbanjong P, Thongprayoon C,
Bathini T, K, Mao MA,

Chokesuwattanaskul R. Impact of obstructive sleep apnea on

Sharma Cheungpasitporn =~ W,
silent cerebral small vessel disease: a systematic review and
meta—analysis[]]‘ Sleep Med, 2020, 68:80-88.

Bah TM, Goodman J, Tliff JJ. Sleep as a therapeutic target in
the aging brain[J]. Neurotherapeutics, 2019, 16:554-568.

Benca RM, Teodorescu M. Sleep physiology and disorders in
aging and demential J]. Handb Clin Neurol, 2019, 167:477-493.
Gompf HS, Anaclet C. The neuroanatomy and neurochemistry of
sleep-wake control[ J]. Curr Opin Physiol, 2020, 15:143-151.
Sateia MJ. International classification of sleep disorders - third
edition: highlights and modifications[J]. Chest, 2014, 146:1387-
1394.

Owen JE, Veasey SC.
neurodegeneration: insight from studies in animal models [Jl.
Neurobiol Dis, 2020, 139:104820.

CR, Poyares D, Piovezan R, Nitrini R, Brucki S.
Alzheimer's disease and sleep disturbances: a review [J]. Arq
Neuropsiquiatr, 2019, 77:815-824.

Zhou X, Lu Q, Li S, Pu Z, Gao F, Zhou B. Risk factors
associated with the severity of obstructive sleep apnea syndrome
among adults[J]. Sci Rep, 2020, 10:13508.

King S, Cuellar N. Obstructive sleep apnea as an independent

Impact of sleep disturbances on

Borges

stroke risk factor: a review of the evidence, stroke prevention
guidelines, and implications for neuroscience nursing practice
[J]. J Neurosci Nurs, 2016, 48:133-142.

Bubu OM, Andrade AG, Umasabor - Bubu 0Q, Hogan MM,
Turner AD, de Leon MJ, Ogedeghe G, Ayappa I, Jean - Louis
GG, Jackson ML, Varga AW, Osorio RS. Obstructive sleep

[20]

apnea, cognition and Alzheimer’s disease: a systematic review

integrating three decades of multidisciplinary research [J].
Sleep Med Rev, 2020, 50:101250.

Huang S, Wang D, Zhou H, Chen Z, Wang H, Li Y, Yin S.
Neuroimaging consequences of cerebral small vessel disease in
patients with obstructive sleep apnea - hypopnea syndrome [J].
Brain Behav, 2019, 9:¢01364.

Del Brutto OH, Mera RM, Zambrano M, Castillo PR.
Relationship between obstructive sleep apnea and neuroimaging
signatures of cerebral small vessel disease in community -
dwelling older adults: the Atahualpa Project [J]. Sleep Med,
2017, 37:10-12.

Yaggi HK, Concato J, Kernan WN, Lichtman JH, Brass LM,
Mohsenin V. Obstructive sleep apnea as a risk factor for stroke
and death[J]. N Engl J Med, 2005, 353:2034-2041.

Chen HL, Huang CC, Lin HC, Lu CH, Chen PC, Chou KH, Su
MC, Friedman M, Lin CP, Lin WC. White matter alteration and
autonomic impairment in obstructive sleep apnea [J]. J Clin
Sleep Med, 2020, 16:293-302.

Osorio RS, Gumb T, Pirraglia E, Varga AW, Lu SE, Lim J, Wohlleber
ME, Ducca EL, Koushyk V, Glodzik L, Mosconi L, Ayappa I,
Rapoport DM, de Leon MJ; Alzheimer's Disease Neuroimaging
Initiative. Sleep-disordered breathing advances cognitive decline in
the elderly[J]. Neurology, 2015, 84:1964-1971.

Schulz UG, Mason RH, Craig SE, Howard S, Nicoll DJ, Kohler
M, Rothwell PM, Stradling JR. Leukoaraiosis on MRI in
patients with minimally symptomatic obstructive sleep apnoea
[J]. Cerebrovase Dis, 2013, 35:363-369.

Zuurbier LA, Tkram MA, Luik AI, Hofman A, Van Someren EJ,
Vernooij MW, Tiemeier H. Cerebral small vessel disease is
related to disturbed 24-h activity rhythms: a population -based
study[ﬂ. Eur J Neurol, 2015, 22:1482-1487.

Kanda A, Matsui T, Ebihara S, Arai H, Sasaki H.
Periventricular white matter lesions and sleep alteration in older
peop]e[.]] J Am Geriatr Soc, 2003, 51:432-433.

Cheng CY, Tsai CF, Wang SJ, Hsu CY, Fuh JL. Sleep
with  white matter

disturbance correlates hyperintensity in

patients with subcortical ischemic vascular dementia [yl J
Geriatr Psychiatry Neurol, 2013, 26:158-164.
Leng Y, Musiek ES, Hu K, Cappuccio FP, Yaffe K. Association
between circadian rhythms and neurodegenerative diseases[]J].
Lancet Neurol, 2019, 18:307-318.
Ramos AR, Dong C, Rundek T, Elkind MS, Boden-Albala B,
Sacco RL, Wright CB. Sleep duration is associated with white
matter hyperintensity volume in older adults: the Northern
Manhattan Sludy[ﬂ. J Sleep Res, 2014, 23:524-530.
Wang J, Chen X, Liao J, Zhou L, Han H, Tao J, Lu Z. Non
breathing - related sleep fragmentation and imaging markers in
patients with atherosclerotic cerebral small vessel disease
(CSVD): a cross-sectional case-control study[J]. BMC Neurol,
2020, 20:98.
Kang MK, Koo DL, Shin JH, Kwon HM, Nam H. Association
between periodic limb movements during sleep and cerebral
small vessel disease[ J]. Sleep Med, 2018, 51:47-52.
Wang J, Chen X, Men X, Chen M, Tao J, Lu Z. Chronic
insomnia is associated with higher circulating interleukin-8 in
patients with atherosclerotic cerebral small vessel disease [J].
Nat Sci Sleep, 2020, 12:93-99.

(Ui F1 35 :2021-05-18)

(R 55



