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Abstract

Carotid artery stenosis or middle cerebral artery stenosis will lead to intracranial blood flow de-
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cline, leading to cognitive dysfunction. Blood flow reconstruction is an important method to re-
store intracranial blood flow. Blood flow reconstruction can reduce the incidence of stroke, im-
prove intracranial perfusion pressure, improve cerebral metabolism, and thus improve cognitive
function. However, postoperative high perfusion and microembolism are another risk factor for
cognitive decline, which cannot be ignored is the decline in cognitive function caused by age and
underlying diseases. At present, there is still a great debate on whether reconstructive surgery can
improve cognitive function. Whether reconstructive surgery is necessary for asymptomatic severe
intracranial vascular stenosis has not been concluded clinically. The research progress of blood
flow reconstruction and vascular cognitive impairment is reviewed.
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1. Bl

BB RZHENOIEK, BORBEINSAAAEINRIBE T, CRRREARBEIGTE 2 EHERAR .
IWHITHRE N B BT R, AR AT R R GG R H . JRTT, BORERZ (W FE R T, i
TSR RN R D RE, LI AR ] S AR D RE -

2. MREZRS MEMAFERXR

M N Fn i (vascular cognitive impairment VCI) &8 25 F4 o L5 7955 FAH ¢ fE 16 8 25 5 201 R
FEANEN P0G B R () — SRR EAE, R 1 I R AR 400 3 A 31 I B AN R R [ 1] L 2 m 2
KEGLORE, Rl Z&PATFLIZIIRE[2]. RE VCI 1€ LS WiksHETTA 4413, 1T LK VCT ARG IRFFE 5
kK, R EMENEELS, [EERRFRE R R, HARFRAFEFER. miis. SIR0E. &
PREGIAE, BERRA, CER, HX, SEhhkREE, W, FUREE KF(3] [4]. MBS 2 S BULiR D,
INEIDIRE N A8 LR AT

XA KA B E B TUR I, AR 2 H(78%) I 5 A AR [S]. M. Tshikawa SE A AEFARIT)HEE
T BT RS E AL E 348 (Single-Photon Emission Computed Tomography SPECT)ifF 78 A3, HH ™
A VRPN BT I R, NI RRIS A TRe S 2 0L AR M R XU % LI & (cerebral blood
flow, CBF)J/H IK[6]. A 7™ 551 N BN Tk A P 1) 28 2 38 SR IO\ R RS, T R ke e 22 T
REBRA, TERIILYR K% (Magnetic Resonance Imaging, MRI)_E 5 545 & BAT AT 975 R PR3 22 71

3. R4

MR 2 T BUN MR, BETE A T %, SLEMAE 75, il aIift. TABASCO
W FUAESE 9 REA R 5 e M e 2R A DURRAE 2 R G VCT IR AE R JE P iR EEEF[8]. Back 25 A B 78 & B0 »
106 1L P S e BEL RS b B2 (BT 1T 3 B R A R VB R BAS R 48 JORE IR 1A i iZ P K B VCI
(9]0 HI-Fzeus 5 s B A2 B I ), VNI RE N B PIITE 2 4R 5 HBI[10]. Moretti 55 AR BLIA S
1% [ 1) H-alpha/L-alpha 5 1E% ANHEG LR8OS, SRR Lk X A 1 AR (1],

il
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B %

ORI DX 28 S5 46 ) )32 RBR A2 2 BON R DI RE T B ) X — B2 R R [6]. w5 S5 A 2 U1k oe,  H
VAT R B R I X 26 /1 3216 o Ishikawa S5HRIE RN D RE 5 0 REE B VA G [12]. SN K™ B AR I
S I Willis PRAE RIS AR TR /AN LA, BLAIN A ) /N I 77 1B IR 32 PR o 24 E ¥ s (cerebral
perfusion pressure, CPP)FEAIRIT, WAl A IVE 9 5K LA4ERF CBF. a0 RET IR FREEAE, H 3T ThRESZ 4,
MW M = K. v 7 i = w >, HPEH5 $(oxygen extraction fraction, OEF)H4 fil DAZEHF i 4 44
[13]. #RiM0, BEERERERFSFEAR, SolEE[14], FRxhndl 248 B nld (8 [ 15]. OEF 3 AN
i I i %% (cerebro vascular reserve, CVR)SZ 45 5\ HIBEAS[16] [17]F1% R A X[14] [18]. Marshall Z&4JF 71
KU, EARERIIB KR BE o, ROEEA L. RIiKEER M sh /153558, OEF JtE 5\ Ak
5F*. 51EHETF R THEILNZ i (Positron Emission Tomography, PET)¥ A 04 K B FHLL, FRER
BN ok A 28 B b, 22 PET W& 1¥ [ OEF 3 hn(>1.13) 5 INF1ThREFEASA 0% . X Mo8 R & H 1A
J 8 14 Mo R Uit &% 1B (transient ischemic attack, TIA) I E[17].

B LI D> 40%~50% R FEAHNEARAI[19], Fe & P BANLIRAT MR AN RN DD BEFRRS[22]. S5k L,
T 1R ik VRV E AN R 5 PP A TOAE TR e SN B TR IR T 4 39 4547 5[ 15]. Ruitenberg 251Ny CBF 324t /2 33
AT RZ AN I 25 K ZE AR S N 3 o 7E 6.5 AR BE VTS TE], 55 CBF Jak/b 1 52308 AR EL, i IfL 8 S B 1% (CVR)
SRR AMAIRA SR I AZ AN AR, IAFIRE T T BRI AT RE T4/ 20]. Haratz 58 A#EAT 17l CVR
MIAFEN 73 4. 98 191 CVR 3245 J 3 B (RN L 3y 7 2 B () B AR R v 23 AR AT D e 2 A5G [19] 42
5 CVR, KUHER. HIERES . iL12. THEAARDUEDIRESE (6], IWRIBRISALK CVR SARIEF A4
BEMZER, M4 CBF LR E M2 [6]. BT LUK MR % &5 N A G 2 0 AH 5%

4. MFEZEIAFTHEERI AT

Antonopoulos 55 AKX 16 T 74T T meta 7347, PEAL 1 20 A Bk S 48 B AR (carotid artery stenosis,
CASHTJEINENZRIN, RINSCZE BN G BRI R VB J7/R #3028 B 1 B A2 A2 7 TH PR T A B el
[21]. Fearn 54 FE 755 159 (5114 IR 250 N sl ik P BE DB R (carotid endarterectomy, CEA)E# 1] CVR
HATNE, fEARE 2 NMH, CEA BEINCIZT1. FEJIMAERMES A SEE, Hh CVR ZHEE SGE &
K[22]. Chen %5 N\ LHL#: T 34 B TCHER 2 A sl ik 52 4 (asyptomatic carotid stenosis, ACS)f 7, XULHHZTE
EITRIANIGIT G 3 N H HEAT CT SEEFIHG, I A% 175 & (cerebral blood volume, CBV). CBF F1iA 14 fE,
WIS FAUE B T I 5 5 CAS JE N R A 95[23]. Baracchini 55 NHF 50 K IL, AR E# CEA
A A FIRE ST B2 2, oK B BN AN D Re o W AR 4[24 o IR Pl AT e DA RN D RE ST TG
AN S SN RS AT BE 2 AT I 10X — WA [25] .

BN, HEEREFRRR, M EEIEAR LGS WM IIRE . Bossema S5 AL T 56 #1144 CEA
R E ACS B 46 I ot g A 23 filH QAT B sh ik N IR DIBR AR(REA) ) 8, S0 BT EZHAH
tt, CEA Ml REA B RN MPEAG Ron, MAIEEE ). S iciZ. @i RIS thizc
AN g LLARAT D RETT TH IR LA i T R PRZHLERSEAE 3 /N H A 12 A H I Fik$ 52 o4l . CEA #il REA
BEAENE F 012 PAT DIREFITHRITE B 7 T A 23 (oG, (BT AR A &M %% . T REA
ANVE BRI HEVE I 28, B AT 4H B85 BN R RE 7 I3 = vl g T RO B8 R /015 31 1 Z8/#[26]- Lunn
NI 7 28 TR 78, KIW 57%HI AN CEA JEINAIRE I, T HAR 43% M AN AR ) R R
BAHUAE[27] Feliziani % AW 70K ILTGIE FAR D7 Xdnf], SBhhkiimEwRE, HWASSSERE N6
[28].

g bR, MR E RS OGN TR AN RE T, H BT IEAE EAT IR 3 B X TORE R 14 3B ik Bk A2
I FRHEA RN FI D Re ) 2 ot . B I TG R IS8 (CREST-H) A 58 A 30 I A B 78 5\ RIS 2 [R] 1 O
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Fo A H AT S ZE AT T [29]
5. Pl

VCI [ Wi+ iz (IR A, B EE . AP0 O3 IR 2 A 2 52 & [30]. U= A
TE IR A TR B2 KT, Skrobot 55 A E WA F 4280 R 22 AN AR E VA SR I8 VCT [31]. 4RI,
H TS A B0 VCI B L [ T OB 2 A

FA AR LE IR R P 25 5 S2 0, MMSE 83, MoCA %, Mattis iR IFEER, K&)IHR
BR, M NNEIRSKRRE, PURKEBBBITMNER, SIMNmIiRRa, $5RRANE IEREM]
FRIFALIAEN T AE, MMSE 5 MoCA &R M HEBAT V2. Xu FEXF 102 1] 57 5T T B fi 14 s 11555 WA &N 2y
REVPAL 7R, MoCA i 25 4% FE I\ AN T i B i U BE ANRE 7t FE R 76.7%A11 81.4%, MMSE 4 58.1%A11 71.2%,
IAA MoCA # MMSE S #U#[32]. Dong Z5iff 50 &KL, MoCA % MMSE U, 5 kI 2 (/B AT IhRE,
FEIR [E] 17 R0V I B [33].

KIS VCLE TS, 1T LLd I 25 MR B (sMRD AL I ] VCI [29]. Raja & AR
BAS G SR MRI &I VCI [RHTATL I A I 7 2 T 5 P A (34 - Suri 55 A8 3.0 TMRI #i5E 1 AN L& AR
AN ENZhRERRAS 5 A 5 15 5 AU R B S [35]0 BEAh, 2338 MRT (2 F AT LUK B0 1 /2
I ) Bt ) B AR [36] . PR HLTK & % (Diffusion Tensor Imaging, DTI), #&7~ AR 45 #3545 7T i VCI AW
FrEM27]. Williams 5545 EME 5 F BRI 5RO S5 4455, mI7EN VCI I EACRRIE[37]. i IfiLi
B 15 HEVE, W SPECT M PET, AV ARAREI/K-F AR, KRB IIREIEHE4E VCLiFHE[38]. BT
TIE SR DN R B S5 o ) 2 WA TR 25 DDA G, (AR 5 VCT I S AN TS 211

ThREREIER A% (functional MRI) A — I T I S 7K -4 st 52 1 o IR VAl 48 Th BB 108 R0 18
BN SR A F] X 38 5 30 ) A 5 R AR R T TS B [39]. TEM 48 2T, Lei %6 @ 47
T HMI ARG B A0 i 4107 B J2 ARSI SR, R BRI AR 2 0 £ R R AT 123 1] I 28 W] LASE ) VCT iR
[FIHAAT THRE[40]. 8-15 1E 7RG ZFHE(PET O15)M MM AR, KBS0k il %n
R B A IR 22 4 DK [41]

O EL P, s A S LA BTG IR 2% T RE, A — PR AR R I B AS A B R Ao AT, kA5 Bk i
AP IR S Ab 3R H3[42] 0 BB N ThRERERS 130, e R S FE P N, R SR AR DG AT, $oR
o Eb, P AT A PP DA R T B P A 7 B P ) P S AR B [43]

ThReIT 44N (functional near-infrared spectroscopy, TNIRS)Z—Ff s LA K1 7K T~ H 8T A4 W I 5 v
BNV o B WRFIRAT 55 e B ARG 0 T IR D Re R %4 [44] . Beishon &6 AR LL4MG1E
VEVEAG I LR 30 77 2 RS, ST s EE )1 R BE[45].

Jixi i K¢l (magnetoencephalography, MEG)/& ) —Ff kil 58 R N (I 50 7127 51, HoAl SR8 FE /)N, B[]
Y PR i [46]. R IR, Baillet 225 1 i DX 38001 P Th 8 288 M R0 i 28 0w ) 4 36 TR ) H SR AL
Hl[47]o

6. IBIT IR

I DI RERRG RO 25, 2 RURFFAIN At B, OB M T697 VCI [48]. IXEEZ5H0t L 1
IWHIBSTS W REA BCEIE, (BTG R . HHRARRNARE. IAEZE. 27, o5,

MRS VCL HARIFALE],  HED AL 25 vy 40 o AL 37 8] DA SO A RN DI RE 49 SIBIAKSC A A R —
FAT DASR R R T v, G Dh REREICIR AR, R IUAE — B R AT BGE AIANEAZ,  JRRAE T
SEN Y e e A AUAS AL (] 5 B R B R A IR IR HETE[50] . Lattanzi 55 NP RER R, B 3
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)k P REDTERA 5 b I8 A A R, BB IARIRE /TG (51 Mami Ishikawa 25 A\ Py K I8 4 7 i
FATHERB K S KISk & ARG, INFRIBE I IIEE, $#275 CVR H5AHITIREAHIC[12]. Noshiro 55 il
TR A, UE SR 550 P AR S5 AT S I () IR 2 45 4, 32 A BT RE[52] . SN IR A I =5 AR AT
B FARBEIS A CVR 7KF[7].

EIRM AR AN B T NTRYT VCI I 270, (AME B 8 Jo A 1 ] 52 1) 7V DAdd i
FRINEN T RE . Perng 55 NI meta 73 A I, RERPENFII SR —FhECE B 2075 [53]. Ahn 58 A A
FOAH B 2202 3 v] i 5 e B L 5 1K 2 A SRS AR K ICAZ Dh R, HRRZRAESR AR & oAb T 5 7T
G HHIZ B AT DUAE A — R i 42 P 2 SR 2 A [54]

2% fiji il 33 (transcranial magnetic stimulation, TMS) 7] 38 55 fixi 7 |22 2% 45 11 A S fd v 98k, $27R FLmT ek
BRI, FrdE— P TR 2L IR AR AE VCL AL T A E 551

7. MAREEARERWIAMERHEE

R R RSN FITRE, BIAERS, B, REHRES . Wasser AN [56]8F7 T CEA Fl
CAS TERERA TR B TP AL BE, CEA 1 CAS fE/NT 68 % M RINRIDIRE T, RIEE
SR PR, TE CEA B, AR FIRE RN T INATRE 71 T BRI R [57]. Ortega 6 AWFFLK
W, FEREE RN ThRE S T 2 #3458]. Borroni %5 AXTF 78 B35 k™ Ak 45 #3417 CEA J5AT
WHIPEL G I, 40% 00 B F AR T RE s, J5 R AT BEA2 A FE NN 1 o0 J S8 RO 3 2R 1 BB
XL 2= RN AN T RE[59] -

N T HE ARG T HEE R 15 5N Sh RERE RS AT %, Ogasawara 25 A [60]F 78 & BT FE A 7 KOhE (B
e VRV B SR ML) ) SR AR AR N R D REREAS o [V BT R I, BT A T TR S A RN B AG . fi
EEE PV BLTE CEA B CAS J5, #R T H ST RIS, R&SFBONEE TR B4 E 51

PRAEA Rt L[ 6170

FARM AR ZE AR JG NI RER A — EEE R, REMeESSEmGE N, 2S86Am)
He T F%[62].
8. fiRRE

R WFFAUESE T MR E AR S B AR DIRe . X — 45 5ieaht AR IEF Nigsh & CBF
M0 SN ARE J1[63 1M 45 R — 8. FATIARF(CREST-H) K I ML E R 5\ BrG 2 M1 C &, LA
i 26 8 A L R N, S R AR R

SE

[1] Dichgans, M. and Leys, D. (2017) Vascular Cognitive Impairment. Circulation Research, 120, 573-591.
https://doi.org/10.1161/CIRCRESAHA.116.308426

[2] Smith, E.E. (2017) Clinical Presentations and Epidemiology of Vascular Dementia. Clinical Science (London), 131,
1059-1068. https://doi.org/10.1042/CS20160607

[3] Gorelick, P.B., Scuteri, A., Black, S.E., Decarli, C., Greenberg, S.M., ladecola, C., Launer, L.J., Laurent, S., Lopez,
O.L., Nyenhuis, D., et al. (2011) Vascular Contributions to Cognitive Impairment and Dementia: A Statement for
Healthcare Professionals from the American Heart Association/American Stroke Association. Stroke, 42, 2672-2713.
https://doi.org/10.1161/STR.0b013e3182299496

[4] Tadecola, C., Yaffe, K., Biller, J., Faraci, F.M., Gorelick, P.B., Gulati, M., Kamel, H., Knopman, D.S., Launer, L.J.,
Saczynski, J.S., et al. (2016) Impact of Hypertension on Cognitive Function: A Scientific Statement from the American
Heart Association. Hypertension, 68, e67-¢94. https://doi.org/10.1161/HYP.0000000000000053

[5] Bakker, F.C., Klijn, C.J.M., Jennekens-Schinkel, A. and Kappelle, L.J. (2000) Cognitive Disorders in Patients with

DOI: 10.12677/acm.2020.1011380 2519 I IR = =23t e


https://doi.org/10.12677/acm.2020.1011380
https://doi.org/10.1161/CIRCRESAHA.116.308426
https://doi.org/10.1042/CS20160607
https://doi.org/10.1161/STR.0b013e3182299496
https://doi.org/10.1161/HYP.0000000000000053

[10]

[11]

[12]

[13]

[14]

[15]

[19]

[20]

Occlusive Disease of the Carotid Artery: A Systematic Review of the Literature. Journal of Neurology, 247, 669-676.
https://doi.org/10.1007/s004150070108

Ishikawa, M., Saito, H., Yamaguro, T., Ikoda, M., Ebihara, A., Kusaka, G. and Tanaka, Y. (2016) Cognitive Impair-
ment and Neurovascular Function in Patients with Severe Steno-Occlusive Disease of a Main Cerebral Artery. Journal
of the Neurological Sciences, 361, 43-48. https://doi.org/10.1016/j.jns.2015.12.019

Demarin, V., Zavoreo, 1. and Basic Kes, V. (2012) Carotid Artery Disease and Cognitive Impairment. Journal of Neu-
rological Sciences, 322, 107-111. https://doi.org/10.1016/].jns.2012.07.008

Mijajlovi¢, M.D., Pavlovié, A., Brainin, M., Heiss, W.D., Quinn, T.J., Ihle-Hansen, H.B., Hermann, D.M., Assayag,
E.B., Richard, E., Thiel, A., et al. (2017) Post-Stroke Dementia—A Comprehensive Review. BMC Medicine, 15, Ar-
ticle No.: 11. https://doi.org/10.1186/s12916-017-0779-7

Back, D.B., Kwon, K.J., Choi, D.H., Shin, C.Y., Lee, J., Han, S.H. and Kim, H.Y. (2017) Chronic Cerebral Hypoper-
fusion Induces Post-Stroke Dementia Following Acute Ischemic Stroke in Rats. Journal of Neuroinflammation, 14,
Article No.: 216. https://doi.org/10.1186/s12974-017-0992-5

Schaapsmeerders, P., Tuladhar, A.M., Arntz, R.M., Franssen, S., Maaijwee, N.A., Rutten-Jacobs, L.C., Schoonderwaldt,
H.C., Dorresteijn, L.D., van Dijk, E.J., Kessels, R.P., ef al. (2016) Remote Lower White Matter Integrity Increases the
Risk of Long-Term Cognitive Impairment after Ischemic Stroke in Young Adults. Stroke, 47, 2517-2525.
https://doi.org/10.1161/STROKEAHA.116.014356

Moretti, D.V., Pievani, M. and Pini, L. (2017) Cerebral PET Glucose Hypometabolism in Subjects with Mild Cognitive
Impairment and Higher EEG High-Alpha/Low-Alpha Frequency Power Ratio. Neurobiology of Aging, 58, 213-224.
https://doi.org/10.1016/j.neurobiolaging.2017.06.009

Ishikawa, M., Kusaka, G., Terao, S., Nagai, M., Tanaka, Y. and Naritaka, H. (2017) Improvement of Neurovascular
Function and Cognitive Impairment after STA-MCA Anastomosis. Journal of Neurological Sciences, 373, 201-207.
https://doi.org/10.1016/j.jns.2016.12.065

Bor-Seng-Shu, E., Kita, W.S., Figueiredo, E.G., Paiva, W.S., Fonoff, E.T., Teixeira, M.J., et al. (2012) Cerebral He-
modynamics: Concepts of Clinical Importance. Arquivos de Neuro-Psiquiatria, 70, 357-365.
https://doi.org/10.1590/S0004-282X2012000500010

De la Torre, J.C. (2006) Critically Attained Threshold of Cerebral Hypoperfusion: Can It Cause Alzheimer’s Disease?
Ann N 'Y Acad Sci, 903, 424-436.

Cechetti, F., Pagnussat, A.S., Worm, P.V., Elsner, V.R., Ben, J., da Costa, M.S., et al. (2012) Chronic Brain Hypoper-
fusion Causes Early Glial Activation and Neuronal Death, and Subsequent Long-Term Memory Impairment. Brain
Research Bulletin, 87, 109-116. https://doi.org/10.1016/j.brainresbull.2011.10.006

Yew, B. and Nation, D.A. (2017) Cerebrovascular Resistance: Effects on Cognitive Decline, Cortical Atrophy, and
Progression to Dementia. Brain, 140, 1987-2001. https://doi.org/10.1093/brain/awx112

Marshall, R.S., Festa, J.R., Cheung, Y.K., Chen, R., Pavol, M.A., Derdeyn, C.P., ef al. (2012) Cerebral Hemodynamics
and Cognitive Impairment. Neurology, 78, 250-255. https://doi.org/10.1212/WNL.0b013e31824365d3

Haratz, S., Weinstein, G., Molshazki, N., Beeri, M.S., Ravona-Springer, R., Marzeliak, O., ef al. (2015) Impaired Ce-
rebral Hemodynamics and Cognitive Performance in Patients with Atherothrombotic Disease. Journal of Alzheimer’s
Disease, 46, 137-144. https://doi.org/10.3233/JAD-150052

Farkas, E. and Luiten, P.G.M. (2001) Cerebral Microvascular Pathology in Aging and Alzheimer’s Disease. Progress
in Neurobiology, 64, 575-611. https://doi.org/10.1016/S0301-0082(00)00068-X

Ruitenberg, A., den Heijer, T., Bakker, S.L., van Swieten, J.C., Koudstaal, P.J., Hofman, A., et al. (2005) Cerebral
Hypoperfusion and Clinical Onset of Dementia: The Rotterdam Study. Annals of Neurology, 57, 789-794.
https://doi.org/10.1002/ana.20493

Antonopoulos, C.N., Kakisis, J.D., Sfyroeras, G.S., Moulakakis, K.G., Kallinis, A., Giannakopoulos, T., ef al. (2015)
The Impact of Carotid Artery Stenting on Cognitive Function in Patients with Extracranial Carotid Artery Stenosis.
Annals of Vascular Surgery, 29, 457-469. https://doi.org/10.1016/j.avsg.2014.10.024

Boehm-Sturm, P., Fuchtemeier, M., Foddis, M., Mueller, S., Trueman, R.C., Zille, M., Rinnenthal, J.L., Kypraios, T.,
Shaw, L., Dirnagl, U., et al. (2017) Neuroimaging Biomarkers Predict Brain Structural Connectivity Change in a
Mouse Model of Vascular Cognitive Impairment. Stroke, 48, 468-475.
https://doi.org/10.1161/STROKEAHA.116.014394

Chen, Y.H., Lin, M.S., Lee, J.K., Chao, C.L., Tang, S.C., Chao, C.C., et al. (2012) Carotid Stenting Improves Cogni-
tive Function in Asymptomatic Cerebral Ischemia. The International Journal of Cardiology, 157, 104-107.
https://doi.org/10.1016/j.ijcard.2011.10.086

Baracchini, C., Mazzalai, F., Gruppo, M., Lorenzetti, R., Ermani, M. and Ballotta, E. (2012) Carotid Endarterectomy
Protects Elderly Patients from Cognitive Decline: A Prospective Study. Surgery, 151, 99-106.

DOI: 10.12677/acm.2020.1011380 2520 Il R 125 23k i


https://doi.org/10.12677/acm.2020.1011380
https://doi.org/10.1007/s004150070108
https://doi.org/10.1016/j.jns.2015.12.019
https://doi.org/10.1016/j.jns.2012.07.008
https://doi.org/10.1186/s12916-017-0779-7
https://doi.org/10.1186/s12974-017-0992-5
https://doi.org/10.1161/STROKEAHA.116.014356
https://doi.org/10.1016/j.neurobiolaging.2017.06.009
https://doi.org/10.1016/j.jns.2016.12.065
https://doi.org/10.1590/S0004-282X2012000500010
https://doi.org/10.1016/j.brainresbull.2011.10.006
https://doi.org/10.1093/brain/awx112
https://doi.org/10.1212/WNL.0b013e31824365d3
https://doi.org/10.3233/JAD-150052
https://doi.org/10.1016/S0301-0082(00)00068-X
https://doi.org/10.1002/ana.20493
https://doi.org/10.1016/j.avsg.2014.10.024
https://doi.org/10.1161/STROKEAHA.116.014394
https://doi.org/10.1016/j.ijcard.2011.10.086

4
e
=l
El

[36]

[37]

[41]

[42]

https://doi.org/10.1016/j.surg.2011.06.031

Fearn, S.J., Hutchinson, S., Riding, G., Hill-Wilson, G., Wesnes, K. and McCollum, C.N. (2003) Carotid Endarterect-
omy Improves Cognitive Function in Patients with Exhausted Cerebrovascular Reserve. European Journal of Vascular
and Endovascular Surgery, 26, 529-536. https://doi.org/10.1016/S1078-5884(03)00384-8

Bossema, E.R., Brand, N., Moll, F.L., Ackerstaff, R.G. and van Doornen, L.J. (2005) Does Carotid Endarterectomy
Improve Cognitive Functioning? Journal of Vascular Surgery, 41, 775-781; discussion 81.
https://doi.org/10.1016/j.jvs.2004.12.057

Lunn, S., Crawley, F., Harrisson, M.J.G., Brown, M.M. and Newman, S.P. (1999) Impact of Carotid Endarterectomy
upon Cognitive Functioning. A Systematic Review of the Literature. Cerebrovascular Diseases, 9, 74-81.
https://doi.org/10.1159/000319066

Feliziani, F.T., Polidori, M.C., De Rango, P., Mangialasche, F., Monastero, R., Ercolani, S., et al. (2010) Cognitive
Performance in Elderly Patients Undergoing Carotid Endarterectomy or Carotid Artery Stenting: A Twelve-Month
Follow-Up Study. Cerebrovascular Diseases, 30, 244-251. https://doi.org/10.1159/000319066

Marshall, R.S., Lazar, R.M., Liebeskind, D.S., Connolly, E.S., Howard, G., Lal, B.K., Huston, J., Meschia, J.F. and
Borott, T.G. (2018) Carotid Revascularization and Medical Management for Asymoptomatic Carotid Stenosis-Hemo-
dynamics (CREST-H): Study Design and Rationable. International Journal of Stroke, 13, 985-991.
https://doi.org/10.1177/1747493018790088

Kalaria, R.N. (2018) The Pathology and Pathophysiology of Vascular Dementia. Neuropharmacology, 134, 226-239.
https://doi.org/10.1016/j.neuropharm.2017.12.030

Skrobot, O.A., Black, S.E., Chen, C., DeCarli, C., Erkinjuntti, T., Ford, G.A., Kalaria, R.N., O’Brien, J., Pantoni, L.,
Pasquier, F., ef al. (2018) Progress toward Standardized Diagnosis of Vascular Cognitive Impairment: Guidelines from
the Vascular Impairment of Cognition Classification Consensus Study. Alzheimer’s & Dementia, 14, 280-292.
https://doi.org/10.1016/j.jalz.2017.09.007

Xu, Q., Cao, W.W., Mi, J.H., et al. (2014) Brief Screening for Mild Cognitive Impairment in Subcortical Ischemic
Vascular Disease: A Comparison Study of the Montreal Cognitive Assessment with the Mini-Mental State Examina-
tion. European Neurology, 71, 106-114. https://doi.org/10.1159/000353988

Dong, Y., Shama, V.K., Chan, B.P., et al. (2010) The Montreal Cognitive Assessment (MoCA) Is Superior to the
Mini-Mental State Examination (MMSE) for the Detection of Vascular Cognitive Impairment after Acute Stroke.
Journal of Neurological Sciences, 299, 15-18. https://doi.org/10.1016/j.jns.2010.08.051

Raja, R., Rosenberg, G.A. and Caprihan, A. (2018) MRI Measurements of Blood-Brain Barrier Function in Dementia:
A Review of Recent Studies. Neuropharmacology, 134, 259-271. https://doi.org/10.1016/j.neuropharm.2017.10.034

Suri, M.F.K., Zhou, J., Qiao, Y., Chu, H., Qureshi, A.L., Mosley, T., Gottesman, R.F., Wruck, L., Sharrett, A.R., Alon-
so, A., et al. (2018) Cognitive Impairment and Intracranial Atherosclerotic Stenosis in General Population. Neurology,
90, ¢1240-e1247. https://doi.org/10.1212/WNL.0000000000005250

Bouvy, W.H., Zwanenburg, J.J., Reinink, R., Wisse, L.E.M., Luijten, P.R., Kappelle, L.J., Geerlings, M.1. and Biessels,
G.J., Utrecht Vascular Cognitive Impairment (VCI) Study Group (2016) Perivascular Spaces on 7 Tesla Brain MRI
Are Related to Markers of Small Vessel Disease but Not to Age or Cardiovascular Risk Factors. Journal of Cerebral
Blood Flow & Metabolism, 36, 1708-1717. https://doi.org/10.1177/0271678X16648970

Williams, O.A., Zeestraten, E.A., Benjamin, P., Lambert, C., Lawrence, A.J., Mackinnon, A.D., Morris, R.G., Markus,
H.S., Charlton, R.A. and Barrick, T.R. (2017) Diffusion Tensor Image Segmentation of the Cerebrum Provides a Sin-
gle Measure of Cerebral Small Vessel Disease Severity Related to Cognitive Change. Neurolmage: Clinical, 16, 330-342.
https://doi.org/10.1016/j.nicl.2017.08.016

Charidimou, A., Boulouis, G., Gurol, M.E., Ayata, C., Bacskai, B.J., Frosch, M.P., Viswanathan, A. and Greenberg,
S.M. (2017) Emerging Concepts in Sporadic Cerebral Amyloid Angiopathy. Brain, 140, 1829-1850.
https://doi.org/10.1093/brain/awx047

Cheema, 1., Switzer, A.R., McCreary, C.R., Hill, M.D., Frayne, R., Goodyear, B.G. and Smith, E.E. (2017) Functional
Magnetic Resonance Imaging Responses in CADASIL. Journal of Neurological Sciences, 375, 248-254.
https://doi.org/10.1016/j.jns.2017.02.004

Lei, Y., Li, Y.J., Guo, Q.H., Liu, X.D., Liu, Z., Ni, W., Su, J.B., Yang, H., Jiang, H.Q., Xu, B., ef al. (2017) Postopera-
tive Executive Function in Adult Moyamoya Disease: A Preliminary Study of Its Functional Anatomy and Behavioral
Correlates. Journal of Neurosurgery, 126, 527-536. https://doi.org/10.3171/2015.12.JNS151499

Yamauchi, H., Fukuyama, H., Nagahama, Y., Katsumi, Y., Dong, Y., Konishi, J., et al. (1996) Atrophy of the Corpus

Callosum Associated with Cognitive Impairment and Widespread Cortical Hypometabolism in Carotid Artery Occlu-
sive Disease. Archives of Neurology, 53, 1103-1109. https://doi.org/10.1001/archneur.1996.00550110039011

Al-Qazzaz, N.K., Ali, S.H.B.M., Ahmad, S.A., et al. (2018) Discrimination of Stroke-Related Mild Cognitive Impair-

DOI: 10.12677/acm.2020.1011380 2521 Il R 125 23k i


https://doi.org/10.12677/acm.2020.1011380
https://doi.org/10.1016/j.surg.2011.06.031
https://doi.org/10.1016/S1078-5884(03)00384-8
https://doi.org/10.1016/j.jvs.2004.12.057
https://doi.org/10.1159/000319066
https://doi.org/10.1159/000319066
https://doi.org/10.1177/1747493018790088
https://doi.org/10.1016/j.neuropharm.2017.12.030
https://doi.org/10.1016/j.jalz.2017.09.007
https://doi.org/10.1159/000353988
https://doi.org/10.1016/j.jns.2010.08.051
https://doi.org/10.1016/j.neuropharm.2017.10.034
https://doi.org/10.1212/WNL.0000000000005250
https://doi.org/10.1177/0271678X16648970
https://doi.org/10.1016/j.nicl.2017.08.016
https://doi.org/10.1093/brain/awx047
https://doi.org/10.1016/j.jns.2017.02.004
https://doi.org/10.3171/2015.12.JNS151499
https://doi.org/10.1001/archneur.1996.00550110039011

[43]

[44]

[47]

[48]

[49]

ment and Vascular Dementia Using EEG Signal Analysis. Medical & Biological Engineering & Computing, 56, 137-157.
https://doi.org/10.1007/s11517-017-1734-7

Swatridge, K., Regan, K. and Staines, W.R. (2017) The Acute Effects of Aerobic Exercise on Cognitive Control
among People with Chronic Stroke. Journal of Stroke and Cerebrovascular Diseases, 26, 2742-2748.
https://doi.org/10.1016/].jstrokecerebrovasdis.2017.06.050

de Moraes, F.M. and Bertolucci, P.F. (2018) The Contribution of Supplementary Tests in the Differential Diagnosis of
Dementia. American Journal of Alzheimer’s Disease & Other Dementias, 33, 131-137.
https://doi.org/10.1177/1533317517744060

Beishon, L., Haunton, V.J. and Panerai, R.B. (2017) Cerebral Hemodynamics in Mild Cognitive Impairment: A Sys-
tematic Review. Journal of Alzheimer’s Disease, 59, 369-385. https://doi.org/10.3233/JAD-170181

Amezquita-Sanchez, J.P., Adeli, A. and Adeli, H. (2016) A New Methodology for Automated Diagnosis of Mild Cog-
nitive Impairment (MCI) Using Magnetoencephalography (MEQG). Behavioural Brain Research, 305, 174-180.
https://doi.org/10.1016/j.bbr.2016.02.035

Baillet, S. (2017) Magnetoencephalography for Brain Electrophysiology and Imaging. Nature Neuroscience, 20, 327-339.
https://doi.org/10.1038/nn.4504

Farooq, M.U., Min, J., Goshgarian, C. and Gorelick, P.B. (2017) Pharmacotherapy for Vascular Cognitive Impairment.
CNS Drugs, 31, 759-776. https://doi.org/10.1007/s40263-017-0459-3

Soman, S., Prasad, G., Hitchner, E., Massaband, P., Moseley, M.E., Zhou, W. and Rosen, A.C. (2016) Brain Structural
Connectivity Distinguishes Patients at Risk for Cognitive Decline after Carotid Interventions. Human Brain Mapping,
37, 2185-2194. https://doi.org/10.1002/hbm.23166

Wang, T., Sun, D., Liu, Y., Mei, B., Li, H., Zhang, S. and Zhang, J. (2017) The Impact of Carotid Artery Stenting on
Cerebral Perfusion, Functional Connectivity, and Cognition in Severe Asymptomatic Carotid Stenosis Patients. Fron-
tiers in Neurology, 8, 403. https://doi.org/10.3389/fneur.2017.00403

Lattanzi, S., Carbonari, L., Pagliariccio, G., Bartolini, M., Cagnetti, C., Viticchi, G., Buratti, L., Provinciali, L. and
Silvestrini, M. (2018) Neurocognitive Functioning and Cerebrovascular Reactivity after Carotid Endarterectomy. Neu-
rology, 90, €307-e315. https://doi.org/10.1212/WNL.0000000000004862

Noshiro, S., Mikami, T., Komatsu, K., Kanno, A., Enatsu, R., Yazawa, S., Nagamine, T., Matsuhashi, M. and Mikuni,
N. (2016) Neuromodulatory Role of Revascularization Surgery in Moyamoya Disease. World Neurosurgery, 91, 473-482.
https://doi.org/10.1016/j.wneu.2016.04.087

Perng, C.-H., Chang, Y.-C. and Tzang, R.-F. (2018) The Treatment of Cognitive Dysfunction in Dementia: A Multiple
Treatments Meta-Analysis. Psychopharmacology (Berl), 235, 1571-1580. https://doi.org/10.1007/s00213-018-4867-y

Ahn, J.H., Choi, J.H., Park, J.H., Kim, [.H., Cho, J.H., Lee, J.C., Koo, H.M., Hwangbo, G., Yoo, K.Y. and Lee, C.H.
(2016) Long-Term Exercise Improves Memory Deficits via Restoration of Myelin and Microvessel Damage, and En-
hancement of Neurogenesis in the Aged Gerbil Hippocampus after Ischemic Stroke. Neurorehabilitation and Neural
Repair, 30, 894-905. https://doi.org/10.1177/1545968316638444

Lanza, G., Bramanti, P., Cantone, M., Pennisi, M., Pennisi, G. and Bella, R. (2017) Vascular Cognitive Impairment
through the Looking Glass of Transcranial Magnetic Stimulation. Behavioural Neurology, 2017, Article ID: 1421326.
https://doi.org/10.1155/2017/1421326

Marshall, R.S., Asllani, L., Pavol, M.A., Cheung, Y.K. and Lazar, R.M. (2017) Altered Cerebral Hemodyamics and
Cortical Thinning in Asymptomatic Carotid Artery Stenosis. PLoS One, 12, e0189727.
https://doi.org/10.1371/journal.pone.0189727

Mocco, J., Wilson, D.A., Komotar, R.J., Zurica, J., Mack, W.J., Halazun, H.J., et al. (2006) Predictors of Neurocogni-
tive Decline after Carotid Endarterectomy. Neurosurgery, 58, 844-850; discussion-50.
https://doi.org/10.1227/01.NEU.0000209638.62401.7E

Ortega, G., Alvarez, B., Quintana, M., Yugueros, X., Alvarez-Sabin, J. and Matas, M. (2014) Asymptomatic Carotid
Stenosis and Cognitive Improvement Using Transcervical Stenting with Protective Flow Reversal Technique. Euro-
pean Journal of Vascular and Endovascular Surgery, 47, 585-592. https://doi.org/10.1016/j.ejvs.2014.02.022

Borroni, B., Tiberio, G., Bonardelli, S., Cottini, E., Facheris, M., Akkawi, N., et al. (2004) Is Mild Vascular Cognitive
Impairment Reversible? Evidence from a Study on the Effect of Carotidendarterectomy. Neurological Research, 26,
594-597. https://doi.org/10.1179/016164104225016245

O’Leary, D.H., Polak, J.F., Kronmal, R.A., Kittner, S.J., Bond, M.G., Wolfson Jr., S.K., ef al. (1992) Distribution and
Correlates of Sonographically Detected Carotid Artery Disease in the Cardiovascular Health Study. The CHS Colla-
borative Research Group. Stroke, 23, 1752-1760. https://doi.org/10.1161/01.STR.23.12.1752

Bernstein, M., Fleming, J.F. and Deck, J.H. (1984) Cerebral Hyperperfusion after Carotid Endarterectomy: A Cause of
Cerebral Hemorrhage. Neurosurgery, 15, 50-56. https://doi.org/10.1227/00006123-198407000-00010

DOI: 10.12677/acm.2020.1011380 2522 Il R 125 23k i


https://doi.org/10.12677/acm.2020.1011380
https://doi.org/10.1007/s11517-017-1734-7
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.06.050
https://doi.org/10.1177/1533317517744060
https://doi.org/10.3233/JAD-170181
https://doi.org/10.1016/j.bbr.2016.02.035
https://doi.org/10.1038/nn.4504
https://doi.org/10.1007/s40263-017-0459-3
https://doi.org/10.1002/hbm.23166
https://doi.org/10.3389/fneur.2017.00403
https://doi.org/10.1212/WNL.0000000000004862
https://doi.org/10.1016/j.wneu.2016.04.087
https://doi.org/10.1007/s00213-018-4867-y
https://doi.org/10.1177/1545968316638444
https://doi.org/10.1155/2017/1421326
https://doi.org/10.1371/journal.pone.0189727
https://doi.org/10.1227/01.NEU.0000209638.62401.7E
https://doi.org/10.1016/j.ejvs.2014.02.022
https://doi.org/10.1179/016164104225016245
https://doi.org/10.1161/01.STR.23.12.1752
https://doi.org/10.1227/00006123-198407000-00010

Par
B %

[62] Ogawa Ito, A., Shindo, A., Ii, Y., Matsuura, K., Tabei, K.I., Maeda, M., Umino, M., Suzuki, Y., Shiba, M., Toma, N.,
Suzuki, H. and Tomimoto, H. (2019) Microbleeds after Carotid Artervstenting: Small Embolism May Induce Cerebral
Microbleeds. Cerebrovascular Diseases Extra, 9, 57-65. https://doi.org/10.1159/000500112

[63] Ainslie, P.N., Cotter, J.D., George, K.P., Lucas, S., Murrell, C., Shave, R., et al. (2008) Elevation in Cerebral Blood
Flow Velocity with Aerobic Fitness throughout Healthy Human Ageing. The Journal of Physiology, 586, 4005-4010.
https://doi.org/10.1113/jphysiol.2008.158279

DOI: 10.12677/acm.2020.1011380 2523 I IR = =23t e


https://doi.org/10.12677/acm.2020.1011380
https://doi.org/10.1159/000500112
https://doi.org/10.1113/jphysiol.2008.158279

	血流重建术与血管性认知障碍的研究进展
	摘  要
	关键词
	Advances in the Study of Blood Flow Reconstruction and Vascular Cognitive Impairment
	Abstract
	Keywords
	1. 前言
	2. 血流重建术与血管性认知障碍关系
	3. 病理生理
	4. 血流重建对认知功能的影响
	5. 评估
	6. 治疗及进展
	7. 血流重建术后影响认知障碍的原因
	8. 研究展望
	参考文献

