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[ Abstract]

Cerebral hyperperfusion syndrome (CHS) is a rare syndrome deriving from carotid

endovascular treatment with a high mortality. CHS can be derived by carotid endarterectomy (CEA), carotid

artery stenting (CAS) and intracranial artery stenting.

This review aims to summarize the progress of

clinical manifestations, risk factors, pathogenesis, diagnostic criteria, prevention and treatment for CHS in

recent years.

[Key words] Hemoperfusion; Brain; Angioplasty;

Stents;

Postoperative complications; Review

This study was supported by Wu Jieping Medical Foundation Clinical Research Special Project

(No. 320.6750.12189).

i = 8 R 3 2 A A (CHS) Sz 23 80 ik P TS 1) Bk A
(CEA)J& & A ) — P 55 DR S8 ™ 5 (0 9 R E L B
Y Sundt 25 T 1981 AR RS EE R ARG R
Y2 S TN Y I 7 1 N . (=S T N 1
Meyers T 1984 4F 38 56 £ th 1 iof B 8 1 25 5 Ak i ]
fiE AL 2 i I F s R (CA) R S A . B
P2 AFLR B KRR, ik ) B 25 A R O AT DL T
3 2 bk S4B AR (CAS) B /5 P 8h ik S 22 e A
J& 2001 4F Liu 58 /15 1 01 K b sl ik (MCA) %
Y ARG At BEE LR B AR R E . LS, Bl I
N SR AR B R I B A 25 A A 2 B
KRR 2 0 O o I R R AR Y A ™ 2R
Shy PR I, SC R R 3 S0 ik N D) B AR S G 1

doi:10.3969/j.issn.1672-6731.2017.12.003

BEA U H < 5 B PR A B A 23 i R RUF 2 3500 B PR (5 H
5:320.6750.12189)

YE# AL 150001 W RV BE R K 2% B I8 55 — = B i 22 51 )

TEIRAE % - 52 7785 (Email : huaizhangshi@163.com)

JEVE R SE AR A R 3,49, Forp s i & A R
29°0.1% 5 3080 ik 32 B8 BUOE A 5 b b B 1 25 B AR &
AL R 2.0% o [ Y Y I & A R 2 0.8% . R
G R 2o HE R A R O P O A R AR
{EL55 BE 4 F1 H Bk Ry, 2 AR A AR YT R B fa
() I R fiE 2 — 1 AR SO i ok B 4 25 A A A A Y
HE SRR B LA

— I KRR AR

LGB Ak 3 &5 5 aE 19 W DRI IR Pl
IV R 5 SO P i s A T G K i I
BRIy Bk N B R R S 38 kS R O
AR5 S sk AR Y AR S 1 28 & Sk A T
Al B A A B0 ORI AR DL BRI Ak 25 1) R ik
P4 AR AT DLt K e | L T VR 45 N TR T A
AR A IS AN IR TE R 9 R T b B B 5 75
SR JE B S BT M G R 0 & A (CTTA) AHARL, B 1 %
LW o 24 599% I I 3 B HE T 25 A A R A T DL
PSR W R AT TR R b % S
SO RO B PSR o e A, A B R 4R A AE



. 870 - o [ AR B 2 A 2 2017 4F 12 SR 17 B 5 120

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12

JE ) R 22 ) RE B BRRE IR T2 BRI N R R Sk
o LT B, Bl i 2 2 M i AR B 2o R R A 4 A
(4 Bl 22 ) B AL Sy BT M L S AR AR T R B R A
Kb o MR VR E IR A M R AR % D R R R 4 T
PE 5 H-BE 28 EAE(CTCS) , o n] LBk 28 & 1Y 4 i
MR, BT Res £ R 5 2 JA, 1/3 0 il 1o 3 0
SR AL BB A AN R B T R AR 173 A3 3R D O
A% 173 [R) s 2% B0 A & A R e . B9 B, 3918
Wik 32 28 Y A 5 3508l ik 9 RRED) B R 5 30R% i
WETELR G AL A TR TE 1 & 4F & T ARG BUNE i,
FHEERETARGE3I~6 K, iR EETRIF28K .

2. AR AR PET.SPECT . £ /5 £ 3% 1)
A (TCD) (CT I MRIAF ¥ 0] F F il 2o B2 9 i 25
fE B2 B *' . SPECT F1 TCD J2 B Fi I PR % % FH 7
B, HR O CT M MR A ) K A 7 5 09 0 32 8 A
], CT & — Bl BB A 200 il B2 Wi Jr i, AT LA
AF 0 2 75 A PPN It e, T L BE 8 5 R i el it
AR R 2 i P A R 0 R BN B DY R
P i ke iy 2 A AN b Bt A< AR e s R G R
ORGSR VR A R R S CT R AT D A A
0 £H 20 i B R 9 A A T 2 S 4 R g 1ok R O
TELEA MM R BAE S . §BUNAUS A (DWD) 7T+
HE B 2k B i vk A v, ToWT AT FLATR 805 Al LB 4
2R B K Bl . SPECT ] AR 301 R CT & & B Y
I0G 1o JBE O VE 25 A AEAE 42 . TCD 7 W ik FEE TR 4k
TERIZ W 536 7 A V20, Je —Fp o] B A
Vi 19 JC B A6 Dy 325, AT DA B L S I I I 3
It (CBF) G I 328 2 B8, IF AT LA §i i 3 bk A5 4
Sk, 5 AR E AT A, TR o B R LR
FEB & s BRTIA R, AR S i 37 2 B 4 AR fig T+
R It 1009 , W48 7R il BEE g5 A AE L CT
TE R (CTP) W AT By i ok B 7 25 B AR 1 12 B,
Tseng %5 2%} H %K 55 191 491 50 Jik <72 28 BB A BB R
HI AR J5 CTP BIAE, & B 138 3o i) 8] (MTT) 5 %
I B R LA AR Y AR W A G . O B ad )
P S R 5 AP I A e S R R R I 9 A TG
R UEAH G , I I O i B AT - 35 3 S i ] A K
G I %5 45 (CBV) 4 B2 14 Jin 4575 it 9 1 48 97 5K, 1
M 3h W L A2 85, AR % AR I R LR
I fe RS 38 . sh Bk @ BERR IC (ASL) 5 CTP #
oL, AR JC 75 451 A0 8 56 Ee R 3l T 8 R 0 R
BN SHEER A . PET WA NN R LR A
HE 12 WT BT M B0 15 L, Matsubara 25 % HE

2230 Bl bk B8 T R TS PET A%, & LA J5 ik 1M
i R (CPP) | i AR I I R i I A 0
L, T g L 378 s 7 BB P A0 /0 360, W R 2 ik
VETE SR A IE W B A WL 2 — o DhRE TR I 2040 i
BARHE A (ENTRS) 2 — Bl B 24 11 JC A P o] 52 B 3%
S W fiki 21 29 480 B Jr kL R LA ARCE i gk
RS A LR KA

ek R

A SCHRGGE T B T LR A AR R fE R R
Atk mik (>75 2 m i R R 3T ik A
w2 Bl ik R Bk A (> 909% ) A Xl 25 8 ik
A (> 80% ) 5 A1 JE . G IO R, g
AR 2 OO A R I e B A AR Y I TR R 45
U, 2 T v i G 000 A o A8 S I A o A8 B I A1
T 20% 1 B8 & & HE Ao B R 1 25 G E A XU B
CTP 7% A 1 A28 A0 fidg i 37 4 K (6 0 809% . F- ¥ 38
bR T 3 RPN R AR K AR A A R R LA AR Y
FER R ZE . Willis PR A9 58 38V J2 il 1 B8 8 v 25
TEE A N 2 . Katano %5 A BIF 5T B, XN R AZ
WK (ACoA) PR HT 2N Ik (ACA) A1 BLR & RA4TF
) B B 30 B Bk ke A R B R JE K AR kB E v LR
TIE 14 RS S A, C AL o AT B A 201 50 ik Sl 48 B R SR
A 0 W I I Sk 8 A A2 A sh ik R K i i 2l
ik AT B i o K B v B Ik A 3 o T G A e R
A S 2 30 ) Dk S AR Y R JE & A v R
TELEAAE M AU o Xu 25 1 5% 5 P 2 ik 2 48 B R
J5i A B B ok B R 25 AR SR AT BB A3 A, & 2R Mk
A3 JE INAT N Bl Ik S B8 RO AR Y A R AR I
JRE T I A RS s

= R AL

H AT, B3k B TR 25 5 AE 1 2 AR B R 58 4
W B, 2 5 22 R G TR AR R 5 R

1. L3 28 5 R ) RS I R RN AE A i
I35 E 20 8 5 RE 7, 30 A A A it 0 4 4 O R
5 TR o 1968 4F, Waltz ' 8 4 2 B0 A% Bk 1fn X5 1% 1l
T B YRR D A A 8 A A R Bl ik A
FE(MCAO)BLRY K B, il 25 0 (%) T 8, dole i fig £ 21
i L 37 95 st B A G e ot A 2 2 A I O R R
ANAR | H o fik i it m] R $5Y I OO SR T RE
FLAL v i 2 Ak i ) ok 25 B pe % 5 30 i i 4 21
VETEAS PO A Rk R R H B R,
214 i 1 9 2 2 SR 3 A i A A e R G i AR
B4 A IR, 2 BOTAN .



FR R B P 2 B 2 A 2017 4F 12 A 55 17 55 1201

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12 . 871 -

2 PR AE SN s Dk EE kR R 2 AT
e I, AR AT B i R AT DA SO0 A Y R A
il e A R A 9P A5, DA TR 0 RS I - i 5 5 (BBB) o
Sl ) S G 45 R R I B T 2R A AIE Sh 4 A R A
I - G 5 B A AR

3. —AAEM A MEMIER AT
sk I, S0 I I A RE VS M, DN T A I i 3 A
SR YRR 7 32 L - A B BRI 75 M R EE
LA AE o Dohare %5 1 il £ A Hh 8h bk e i - 70 1
P sh iE Tl kB — A AL A G B (NOS) 7™ A R
it —F A S S a0, 51 e B R 2L | i - i
S B A IR, DA TR 5 B0 Aok R O A AR Y R A

4. RJEMETHE R 82 25 2 BE A% mT S 3K
I 5 22 T w5 36 0 i a8 O VR 25 A AE U
B 300 BIF 5% S s, 39080 Ik S R T AR ol B b bl Bk 2
P ok A S Bk R ) Rz A R BUE LR T
B LI B AR, Bt J I R S5 3L, A AT RE 5 % Mk 2ok
HLEAAE . BLAh, W EIRZAKETh e a4
T P JORRE 8 o I P JRR 4 245 0 T R 0 2 )
SRR DL BOR 5 R T, AT 3G A ek v e
ZEAAE B RS

VU 2 Wb 1

i 3 5 A 4 A IE B 2 T B T O A A
ARG B Sk R AT A A AR kP b ) i kA
IR, 7 T A G B 1t 2 A AR DB 1t A R A
S5 s H R R A & A R R B A ) T e
LR IR IS W, WS BRI R R, IF 4
CTP . TCD 5 Bl A5 A5 UF 5247 76 o 20 250 B 3, |
A 2 L8k ik 3oL E TR 2 A AE

B

183G R B R A R FT 2 80T 08U L8 i 52
AR (DSA) 0] DL R H W Willis 5114 & & 15 OL A 52
AR . CTP A1 TCD A B T 17 i i 1 o o 7 34
I3 B R A S B 3 2k K F |l o AR iR R JE
Bl , R LA M A 39000 G 2ok R R VR R B AR R A2 . MRIT
F A DWI AT DA 6 45 78 A JC 20k B AR BE , I HEBR
S R R S

2 P A A i e 2 E R I PR g5 56
T 1 0T B M Aok R T 2 R Y O ik  BE Sk BB Y
i I P T R A R M A R R T 2R A R KU .
I H 42 1) 07 45 252 28 g ot 457 s By PR K B2 TE R, TCD A
Bl 17 fife B i G B M o H R I TG B 2 ek 2 I i
LR (A 25, — SO I U AR 2 0T BB AR T Ao B

TETE £5 5 AR Y FIURT7 10 i A A A 8 4 B R AT AR
I L S, L3R B I R o WFSE R, - RRR
AE 52 1A BEL W7 770 1 B- Y 1 i 3R A 52 1k BEL T 790 o DL 9% 2R
BN BE B D i I 3 B AT DL S B AR Y- 24 5l
Jik S R i VEE R T 999 3 R 2R A AT T

3 A R EE R AR e R I e R 2
BAER RAENLR 2 — A A i R BR R AR s B A
AT LLT B #5080 ik o9 SO B R i I o R R T 2R S I
fR 5 A, A S T 250 8 Jhk S 2R BT AR i g fik S
PRI AR 5 I 2ok B T 455 R Y R AR S AR T Y
g

4. FARJF A FBEFE 2009 4F, Yoshimura 25
R 193 0 350 80 K S R OE ARG 7 NG BE TR 2R
fIE =5 & B B3 208l Bk e A8 BB A 1 IR YT R/ Bk
P (HAE3 mm) ¥ 3K, £ SPECT RAR BN & IR
G Ja , AT SCBRAE AR 9 1 43 R T B T —
191) 2 A= i 3k BE T 25 AE T 9 91— HH S 2R A AR
SR S 5] BN ek R R 25 Ak 1 3R B R
FRERAS(SE) o Mo 25 05t 44 ) i o 3 0 14 27 5 AiE
o i B8 3 HEAT B4 BT, B3 IR T AT LA B AR A
ok B TR 2 AR KU, 19 1 A AR B AL %o 3 26 Y
UESE o AR Y T AR I ] 2 R AT R 2R
fER) EEA 2 — o OFR SR, AT S LR AAT
1 8h ik SR OB AR 1 30 8h kO 7 BB B R I R A I
o BV T LR A 0 KU v T X A R
Bl Ik SR BB A S ik 2 BE TR 2R A A R A IR R
R T 3 A AT PN Bl K S SR OB AR 2 ik i
JEWE LR AR R R

SORMF R ERE R R 2 Baish Ik S R UE
AR R Jra B8RRI, L P50 A ) Jok S 3O R 2 R T 4
P RR I o — S % M i A K 28 RR e 24 S R e L
A YA AR RS TR A R SR, e
I A S RUBE AT DA R e i I i 15 30 R T RE L A AT RE
S8 o0 o o8 B R Y 2 E 1 XU

NARTY

H i i A5 R 4 B i R SRR AR A
RORIT I, W R EZE ARG R F . — H RN %K
AURE IR BT R K i, AT DL 8 A B K
IEf AT Pt A T, L R A7 A5 AR 480 S 610 52 ) i
ANERAR P HA 2, Qi EE R B 2 2 2 R
G 7K i 28 T BE A R, AN HE T T P L
254 (AEDs ) , (2 40 5 i i P 3 75 B0 ] 400 12 s s
(LPDs) 8 Il R & A7 #5000 & 1, m] LA 470 M i 25



872 - o [ AR B 2 A 2 2017 4F 12 SR 17 B 5 120

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12

Wy o X T AR AR 3R H i A A AR R R
S T AR B ML, T B o5 LA

. E®

i 3k JBE T £ A S — Pl B A I Y Bl 2 A A
AT 5 I JOE RV R A ARG (L B8 R A i
i 3 R 9 T 2 A A T By M AR AR A L T
58 3 [T AR AR A0 A | A PG TR SR
R R R S T T = e B R Kl =B S 1 R
il 95 BE 77 2 005 AR I I B8 8 3 25 AR Y SR B L SR
A G B X 0 i, A7 S5 N P M It A 4 BE
1 R LA I RIS o AR A BRI K SR AN 2
RS £ T 1 1 %R AT RE O ik a R E U 25 A A 4R
RS TIOAS VA A 75 AR I S

& % x Wt

[1] Sundt TM Jr, Sharbrough FW, Piepgras DG, Kearns TP,
Messick JM, O‘Fallon WM. Correlation of cerebral blood flow
and electroencephalographic changes during  carotid
endarterectomy: with results of surgery and hemodynamics of
cerebral ischemia. Mayo Clin Proc, 1981, 56:533-543.

[2] Meyers PM, Higashida RT, Phatouros CC, Malek AM, Lempert
TE, Dowd CF, Halbach VV. Cerebral hyperperfusion syndrome
after percutaneous transluminal stenting of the craniocervical
arteries. Neurosurgery, 2000, 47:335-343.

[3] Liu AY, Do HM, Albers GW, Lopez JR, Steinberg GK, Marks
MP.  Hyperperfusion  syndrome  with  hemorrhage after
angioplasty for middle cerebral artery stenosis. AJNR Am ]
Neuroradiol, 2001, 22:1597-1601.

[4] Galyfos G, Sianou A, Filis K. Cerebral hyperperfusion syndrome
and intracranial hemorrhage after carotid endarterectomy or
carotid stenting: a meta-analysis. ] Neurol Sci, 2017, 381:74-82.

[5] Miao ZR. Highly focus on the risk of endovascular diganosis
and therapy of ischemic cerebrovascular disease. Zhongguo Nao
Xue Guan Bing Za Zhi, 2010, 7:5-6.[ 2 v 2. 1 & 5 ¥ B ifn 1
I AL g I A8 PN I8 BT R T R KU v T A A A
2010, 7:5-6. ]

[6] Wang GJ, Beck AW, DeMartino RR, Goodney PP, Rockman
CB, Fairman RM. Insight into the cerebral hyperperfusion
syndrome following carotid endarterectomy from the national
Vascular Quality Initiative. ] Vasc Surg, 2017, 65:381-389.

[7] Kurukumbi M, Truong A, Pirsaharkhiz N. Uncommon etiology
for seizure: cerebral hyperperfusion syndrome. Case Rep Neurol
Med, 2017:1D7965758.

[8] Lin T, Liu L, Cai YL. Auxiliary examination of cerebral
hyperperfusion syndrome. Zhongguo Zu Zhong Za Zhi, 2016, 11:
216-220.[ BREN, XVHH, £ 20 R, ik B 9 T 25 5 1 9 i B A
. P E A e A, 2016, 11:216-220.]

[9] Tong ZY, Liu Y, Tie XX, Jin YH, Zhang JS, Liang CS, Wang
YJ. Clinical study of cerebral hyperperfusion following carotid
endarterectomy according to transcranial Doppler
ultrasonography monitoring. Zhongguo Xian Dai Shen Jing Ji
Bing Za Zhi, 2014, 14:25-29.[ #4355, XV, BRRWT, 4 A B,
SKRENRS, AL, EIB . 289 L3 Wy R I ) ik Py R
D) B AR M L U Ao P U T PR AE Y. v A 2 i R
2014, 14:25-29.]

[10] Ma T, Hua Y, Wei LM, Wang KJ. Application of transcranial

Dopplor to guide regulation of cerebral blood flow during
carotid endarterectomy. Zhongguo Nao Xue Guan Bing Za Zhi,
2008, 5:255-258.[ hHE, M 47, WAL R, F R, N L0 L
) 75 A ST I P R UTD 85 AR vl i, G R e A o A
iz, 2008, 5:255-258.]

Pennekamp CW, Tromp SC, Ackerstaff RG, Bots ML, Immink
RV, Spiering W, de Vries JP, Kappelle L], Moll FL, Buhre WF,
de Borst GJ. Prediction of cerebral hyperperfusion after carotid
endarterectomy with transcranial Doppler. Eur J Vasc Endovasc
Surg, 2012, 43:371-376.

Tseng YC, Hsu HL, Lee TH, Hsieh IC, Chen CJ. Prediction of
cerebral hyperperfusion syndrome after carotid stenting: a
cerebral perfusion computed tomography study. J Comput Assist
Tomogr, 2009, 33:540-545.

Aralasmak A, Atay M, Toprak H, Ozdemir T, Asil T, Goktekin
0, Mehdi E, Ozdemir H, Alkan A. Hyperperfusion in carotid
stenting patients. ] Comput Assist Tomogr, 2015, 39:313-316.
Matsubara S, Moroi J, Suzuki A, Sasaki M, Nagata K, Kanno I,
Miura S. Analysis of cerebral perfusion and metabolism
assessed with positron emission tomography before and after
carotid artery stenting: clinical article. J Neurosurg, 2009, 111:
28-36.

Park HS, Nakagawa I, Yokoyama S, Motoyama Y, Park YS,
Wada T, Kichikawa K, Nakase H. Amplitude of tissue
oxygenation index change predicts cerebral hyperperfusion
syndrome during carotid artery stenting. World Neurosurg,
2017, 99:548-555.

Wang S, Han J, Cheng L, Li N. Risk factors and preventive
measures of cerebral hyperperfusion syndrome after carotid
artery interventional therapy. Exp Ther Med, 2017, 14:2517 -
2520.

Katano H, Mase M, Sakurai K, Miyachi S, Yamada K.
Revaluation of collateral pathways as escape routes from
hyperemia/hyperperfusion  following  surgical treatment for
carotid stenosis. Acta Neurochir (Wien), 2012, 154:2139-2148.
Xu S, Wu P, Shi H, Ji Z, Dai J. Hyperperfusion syndrome after
stenting for intracranial artery stenosis. Cell Biochem Biophys,
2015, 71:1537-1542.

Waltz AG. Effect of blood pressure on blood flow in ischemic
and in nonischemic cerebral cortex: the phenomena of
autoregulation and luxury perfusion. Neurology, 1968, 18:613 -
621.

Li JR, Zhang ZQ, Zhang J, Xu Q, Cheng XQ, Xie Y, Lu GM. A
multimodal imaging study on spatial pattern of cerebral
perfusion change caused by symptomatic unilateral carotid
artery stenosis. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2015, 15:113-118.[ 22 8 i, 7K i si, o %, VFoi, B2y, B
U,y B BN R 20l kR A A I U T A S A
A ZBREDF T, b E IS 25 24 &, 2015, 15:113-118.]
Sakaki T, Tsujimoto S, Nishitani M, Ishida Y, Morimoto T.
Perfusion  pressure  breakthrough  threshold of cerebral
autoregulation in  the chronically ischemic brain: an
experimental study in cats. J Neurosurg, 1992, 76:478-485.
Dohare P, Varma S, Ray M. Curcuma oil modulates the nitric
oxide system response to cerebral ischemia/reperfusion injury.
Nitric Oxide, 2008, 19:1-11.

Adhiyaman V, Alexander S. Cerebral hyperperfusion syndrome
following carotid endarterectomy. QJM, 2007, 100:239-244.

van Mook WN, Rennenberg RJ, Schurink GW, van
Oostenbrugge RJ, Mess WH, Hofman PA, de Leeuw PW.
Cerebral hyperperfusion syndrome. Lancet Neurol, 2005, 4:877-
888.

Lieb M, Shah U, Hines GL. Cerebral hyperperfusion syndrome



FR R B P 2 B 2 A 2017 4F 12 A 55 17 55 1201

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12 . 873

after carotid intervention: a review. Cardiol Rev, 2012, 20:84-89.

[26] Xu BB, Miao ZR. Research progress of cerebral hyperperfusion
syndrome after carotid artery stenting. Zhongguo Nao Xue Guan
Bing Za Zhi, 2011, 8:270-273.[ #x U1 D1, 28 rh o 3 sl ok S 40 &
ARG G BE T A AR B BT S R L v T O A Ak A
2011, 8:270-273.]

[27] Fazekas G, Kasza G, Arato E, Sinay L, Vadasz G, Fuzi A,
Hardi P, Benko L, Nagy T, Jancso G, Menyhei G. Cerebral
hyperperfusion syndrome and blood pressure control. Orv Hetil,
2015, 156:1049-1053.

[28] Ogasawara K, Inoue T, Kobayashi M, Endo H, Fukuda T,
Ogawa A. Pretreatment with the free radical scavenger
edaravone prevents cerebral hyperperfusion after carotid
endarterectomy. Neurosurgery, 2004, 55:1060-1067.

[29] Yoshimura S, Kitajima H, Enomoto Y, Yamada K, Iwama T.
Staged angioplasty for carotid artery stenosis lo prevent
postoperative hyperperfusion. Neurosurgery, 2009, 64:122-128.

[30] Mo D, Luo G, Wang B, Ma N, Gao F, Sun X, Xu X, Miao Z.

Staged carotid artery angioplasty and stenting for patients with
high - grade carotid stenosis with high risk of developing
hyperperfusion injury: a retrospective analysis of 44 cases.
Stroke Vasc Neurol, 2016, 1:147-153.

[31] Imai K, Mori T, Izumoto H, Watanabe M, Majima K.
Emergency carotid artery stent placement in patients with acute
ischemic stroke. AJNR Am J Neuroradiol, 2005, 26:1249-1258.

[32] Farooq MU, Goshgarian C, Min J, Gorelick PB. Pathophysiology
and management of reperfusion injury and hyperperfusion
syndrome after carotid endarterectomy and carotid artery
stenting. Exp Transl Stroke Med, 2016, 8:7.

[33] Zhang YY, Zhao MZ, Zhu JW, Qian ZX, Liu WD. Treatment of
hyperperfusion syndrome following carotid artery stenting. Lin
Chuang Shen Jing Wai Ke Za Zhi, 2013, 10:179-181.[ k5 —,
BB R, AR, B0, X AR, B Ik ST AR R
CEAAE M AL BRI R 22 4R 2%, 2013, 10:179-181. ]

(e fs H 99:2017-10-24)

Hr 3zt BR &AL (=)

Ja Wit 52 i posterior parietal cortex(PPC)
HREE  luteinizing hormone(LH)
S E echo time(TE)
T PP 4 BRE AL 15 6 F 1)

activated partial thromboplastin time( APTT)
4B E MR matrix metalloproteinases(MMPs)
TINEE IR S 0 M) IR Ao 220 2 WF 7 P

Montreal Neurological Institute( MNT)
A% 7% weighted mean difference(WMD)
FIEPEMZS R familial moyamoya disease( FMMD)

O°-F L S IS DN A FY L 5% 75 il
0°-methylguanine-DNA methyltransferase(MGMT)

HAREE M alpha-fetoprotein( AFP)
HR BR 5% 559 F-1  thyroid transcription factor-1(TTF-1)
WA TR A 1T glial fibrillary acidic protein(GFAP)

FEIEHPFE R Self-Rating Anxiety Scale(SAS)
< I 8 AL ) D

tissue inhibitor of metalloproteinases( TIMPs)
EAEE SR
L2 B transcranial Doppler ultrasonography(TCD)
W) Bk Es MLZE G AE  carotid steal syndrome(CSS)
B KNBEYIBRAR  carotid endarterectomy(CEA)
Bk LIRBIE AR carotid artery stenting( CAS)
HMNBIHK  internal carotid artery(ICA)
MBIk common carotid artery(CCA)
B E I HME  resting motor threshold(RMT)
522 mean difference(MD)
PUBIEZIY)  antiepileptic drugs(AEDs)
PUAE M ERE 2 0 anti-streptolysin O(ASO)

bare metal stents(BMS)

- ] i -

AT 3 i A S A

reversible cerebral vasoconstriction syndrome(RCVS)
P BN AR  diffusion-weighted imaging(DWI)
Newcastle-Ottawa # 3% Newcastle-Ottawa Scale( NOS)
FE 4% traumatic brain injury(TBI)
PN T K 52 il A T A

cerebral venous sinus thrombosis(CVST)
IR follicle stimulating hormone( FSH)
ARG chronic post-surgical pain(CPSP)
BN VAN ERER 1/ T N e =
National Institutes of Health Stroke Scale(NTHSS)
2 [EDRS Bl B A2 7 5 B i T 2R 5 W
Diagnostic and Statistical Manual of Mental Disorders Fifth
Edition(DSM- V)
FELOHEPMZ  American Heart Association( AHA)
FKEAE P42 American Stroke Association( ASA)
B (1B {55 white matter hyperintensity(WMH)
i 2 ok #s 1L 255 A AE steal syndrome of cerebral artery(SSCA)
IR A B 5 A4 1L 3 53 2
Thrombolysis in Cerebral Infarction(TICI)
i #EFE L cerebral perfusion pressure( CPP)
fii i BE HE TR 2R B 1F cerebral hyperperfusion syndrome( CHS)
M =AM N9 extraventricular neurocytoma(EVN)
g L 7 it cerebral blood flow(CBF)
Jidi 3% @ 215 cerebral autoregulation(CA)
B MLZ5 % cerebral blood volume(CBV)
i A e 1 IRk A
post-stroke emotional incontinence(PSEI)

fiki 2= S AR post-stroke depression(PSD)



