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The treatment for chronic atherosclerotic occlusion of carotid: research progress
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[ Abstract| Chronic atherosclerotic occlusion of carotid can lead to low cerebral blood flow and increase the risk of
stroke. Drug therapy is the first choice for asymptomatic patients, while the patients with recurrent neurological symptoms
may need surgical treatment. Extracranial-intracranial artery bypass (EIAB) is not better than medicine treatment. The
operation risks of carotid endarterectomy (CEA) and carotidartery stent (CAS) are high with low success rate and the

therapeutic effects remain to be verified. Therefore, the surgical indications should be strictly controlled. In this paper, the

current status of treatment for chronic carotid artery occlusion was reviewed.

[ Key Words ]

P PE S SN Ik P ZE4F B 38 22 6/100 000, ¢ T
o B — i MR R L, e bR R =
Bl kR FEAE AL R 5 25T 3 fok PAT 2 1 S A di AR
R THNBIIKE GRS TR0 97 T . A ZEM Y
TP BRAE A o 4T3y 606 ~ 20062, — Ml 351 2y
o P 22 ] st B A 0T e 74 1 5 o LA v i e o Pk
Wik 1 % VE (transient ischemic attack, TIA) &4
R BARL R 1065 12k 20 sl ok 1) 2 £ 25 1Y)
AR 2 R p A L I AR S R e A I
TLTE T PT DA A bt 22 AR B AR vh R AR e BB T
F ARYRTT AR HEiiiA 44

1 YT

FIR G T 18 1 25 8 fik P 26 25 W6 7 B 2 3
A T RGBT S K AE A T i) I
SRR A TT 26 251697 7 58 . e ML

[WFmBH] 2017-01-27 [#E=ZHH] 2017-09-06

chronic carotid occlusion; medicine treatment; surgical treatment

T MR LA AR B R O R 45 2 351 8 ik A 2 58 3 P &
A B SR EE G K 2, Ry B s ] X TRE R 25
Bl kP12 BB 0 Y I R R AE Can i iR 4} 3h B
VEELSEME TIA A8 IR i i 255 A AF ) Fn A B G 2
B2 1M 378 B0 ) 2 S 5 LR R R B sk R
BRF R, LA R s . i T 225 ie A R
TRA R KU 290 52650 A B 50 4 30 A% 2%
B FREES] 1 000 mg/L, pbah, A 1% 7 =L n
TRCUR BR324z sl n] BRI A rh & AR, Markus
SRR TR 6T AT 40 L B IR A 25 B ik e A R
SRS B A BT ] VEAR LI A IR9T) HL B
I D T ) DG B 8 A 2 i > TERE IR AR ZE . X
T WIRGHR A, Wi bR 5 N 3h ko 4% L TTIA L /NAE
HE L UL B A IR 9T 3 N A BE s A R B 2
90 AR IS R (> 2 4F) 4335 O UREBE L I
BERFESR AR FET-H AR L, WA X

[HE€mB | HiEHRZHEST S5 H (14411962300). Supported by Medical Guidance Project of Shanghai Municipal Science and

Technology Commission (14411962300).
(EEZEAN] XNEE, 42k, E-mail: liuguoweicyy@163. com

“W{EVE#H (Corresponding author). Tel: 021-64041990-2165, E-mail: guo. dagiao@zs-hospital. sh. cn



hEIGREE: 20174812 1 §24% 5561

Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 6 975

AR BT I A3 2 8 b o B PR
Bk 2E B FH R WA 3 A A WL &6
I+ ZJi AT ek g B P AT ] DE AR B SR A T LA
AR . 24 2. 300 8El ik A 2 S T LA A R
RS 5 T AR 2 Hy R A T L 2F 4k 2 i
it a0 R T T SR R T B A
FEA S TR e R R A 6 S RTIA  TE
RN EPRRINAD R N e ))& SR QI = Y2
PRl AT A E IR

2 FRET

2.1 FR S A ) Bk & % KR (extracranial-
2014 4F3E [0
JIES 27 2 Bk 4 2 CACCE) #0126 [ .U il P2 CAHA)
FERE PG X 6 A H R AR TIA sl PE 4
H A R ik v 20 bk B8 25 20 Jikoe A B ZE 0 B3 R
HLHEAT ETAB (A ZREH) . 1985 48, KA R i
P2 H 0 B9 5 Zb-5 P Cextracranial-intracranial .
EC/10) 5 #i6: (1 377 i) M gy Abmife Ry : (D) &
FRETE TIA sli/hA g s (2) RISk (MCA)
F Al F A SR PR sl A 2E L G, MEMREL | By i)
ik A1 2E (T4 T 380080 ik I BRI A o BFa ™ s
XF T BN Ik A 2 2 AR R R I A (5 AR TR BOR .
EC/IC FAREFZ5 YL 5351 3156, 29% fH 2 57
gt =B . R E H A EC/IC %% i ik 56
(Japanese EC/IC bypass trial, JET) it & #ish ik
JE42x (carotid occlusion surgery study. COSS) i 17
AR 8 71 2 B E A RV fB 3 AT AR 5
JET 5% 2 Yo o3 AL g A 196 19 8 3, 45 R i
7N PPN TR 2H B 3K PR 2% s 53500 Sl 14/98 Fil
5/98(Kaplan-Meier 43 #7. P=0. 046) , {H 54 2 &
FlFARM A R A AT, Hil R 58 s 24
KM B 45 R, COSS fF 5% e 440 A 195 i)
o BN A L 30 d WA RGBT, DA 2
RN R ARSI EA T, BFRAE R R 30 d N
PHZE RN A v R A= 3R 2400 14 4005 2 AR BE T 45
BRF ARG 25 W4l % WU A I (22, 704 s
21.0%.P=0.78). mULAl L, EC/IC 3% B ARIAYT
BN Kk A 5 5 25 AT AR LEAS B3

2.2 #H A AIEF PR (carotid endarterectomy.,
CEA) CEA E IR YT 20 3l ok A i Ak 1 e 2 | i
I B I 245 5 Ay A A4 SR T KT SR R A2 51 50 ok A 2
1 CEA V&YT BRI A . X175 Bebk i 2E 8 )

intracranial artery bypass, EIAB)

Jkii6y7 . CEA 8K G Fogarty 45 UM ARATIIR 2
— g A R R X — ) P S e 0 e
AEWIRYT » CEA W] L3 XU A I 37 » R4 A0 250 3 fik
VA 2 S A v g A 200 (P o At P 9 1T A I3 )
TRAR, Ry 3426 ~ 83067, H LT A I KUK 4%
L R B FE A EAG AN A ) T ARGE B IE 2 #
kA€ CEA B3 %) 0 SC 8, 2 Z4E . (1) 3
N Bl ik Jeg PR 1 P41 2 7 B AT UL 2 9 I 5 00 7 s A BT
fief 1t A% % B WU T B A Fogarty S48 BOR 5 (HL2
PR3 ok A ZE55 25 B T8 Bt TR, 591 50 Jok PA] 2
AbBEHR Ko 1 A4 128 i MLAR L £F 4E 4k 85 4L, 30 3 ik AR
20, AN RETDIIE VI Ik 2l Jok ok A A Ak 36 B iy oA B, AL i
FRAR AR I, (2) MRT WAL REA: A58 1
NI B A B T S A BT, T sk A 7 ki A5 A 2
PEWIHEAT CEA DT AR BRIP4 453 L 22 fik 1y
MR, F7E0 " F B, 35 sl bk A 2 bR HH B 2
JEA Nt CEA J& & A3 NEIT Nk Z—,

2.3 #4LBhBRk A B ) LK (external carotid artery
endarterectomy, ECAE) 4# N sh k) 2 ] ZEAR
fitfT CEA, 8¢ CEA Ik & Fogarty 54 Bk AR TC
B M 55 B 3t MAT5 AN v =B, HL TR B £ 390 41 Bl ik
(external carotid artery, ECA) % & i, 1] 1@ i3
ECAE 8 Jin ] =2 1& & 1 3% DA %€ < JE & v A= AF
W 78 Gertler 250 (ST 1, 195 Bl A R
J&i 30 d R IT RAE K AEF R 500, FET- %0 30,
(ERXTATST V7 22 B8 B AT SN L A Bl K 5
RELH SN K-HE T s ko5 AR X T REHY = ECAE
ARG R . 145, 1 JIgh A 192 i f & AL X
ECAE (ffF 78 SR Bl AR I 0 4 2 4 i & E
FRA L 6% BETR N 0, I —IAF 5T g A
127 B R SE AR B Z I AR R AR
13. 7%, FET-3R 0,3 SR AP R A BT BTNy
17% , Fisb skl 80% ., R4 ECAE JFRC
A 50 4F AH AR DI IE REAS SR AN B 5 R s = K
RIBEAILXS B S0 B0 i . 78 JOAE AR Bt ™ H AR
s ik (A 2E /B % . ECA I iz & & ) F- 3% A 1E
FHEO . UM A5 3 ik 4] € 3 4T ECAE A 3 Jii i 1
TRVETE WA R s HF AR AR ™

2.4  E3h Bk X R K (carotid artery stent,
CAS) R IgiAh 8igh ok ] 2€ 0 k48 1] SCZR U AR
IRYT . F R R T 22 Ok E ) P FE TR . B A
AR BEE 35 352 bk P 2E N IR IT R AT RE
2150 ok P12 28 I R B A M T TR L



976

Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 6

hiEmREE S 2017 4F 12 7] 5524 % 55 6 )

WEEBR T2 B 450 G (D& YiaIr L
R BB IR B B A 5 (2) RATPEAL (CT #1: . MR
WEVE PET-CT.SPECT-CT %) #ff 2 £ figi > BR A%
FET: ; (3) [R50 40 Bl bk | HR 30 bk 1 i P A3 o ] e
B ML BB LA 5 (4) P €305 37 4 5% i 5
(5) /B —FBEIR 100 45 e TG I S i 26 ) e o i kK
R E . Lin 25V fF 58 Wow . 54 fl &+, F
RBEIHR N 65% (35/54), 34 A NAEHFIZET: 5
A% A R K A R SE TR IR, (R
FEIEWA IR E AR Y. HIE b, Sish k] %€
BEYEV ZERIAEE—IB L B 3 2 S LT e Y
TEETEZFARNCH, HFARME S Z —ETCE
W R A O ER 3 22 R TR S . A
RIS K B, P 9 B 00 R 8 i A A I R A
153X T BB Bl kS B BE B AT K 80N sl ik o R
REJT 2R UG L ) AT RE 2 R 6T . T B A SE,
Feil it P ZE B 5 22 A8 405 B B ik s SR i el e
AEAE— AR RS il A o X Ll R T AR A 5 3
JeJZu S ALY U A B L 5 AN N P i s R
P R0 vt e B . - T 5 475 7 I 9 i 2 S
()RR PR T 2 5 AT s o ol R B e
CEAAE LR R T, I v G OR 4 2e E R A 8L TR
0 Vi P ZE Kb T a2 S LR ) AT e 3 s A
PRre E  7E 5 2230 ok A 26 BE R TR0 T vt ik
s,

3R E

DR A 20 50 K PA) 22 DR SR AV R A AT 7 TS
P 2 0 B BE AL X IS R FE SO IR SE 259 L JF
PR A ABARBPEIFHOR . BAR 2 FT ACCE/
AHA $5 1 A 2SO A1 28 1Y 31 8 k2R 4T iz o
ERF T4 E B AR Lz A Ok Y 2 AT = T
JRURSE o T3 28 S8 3 B0 i B AT ke =2 A% O AR .
S B M IENEAR ST S8l Bk A JE R T AL
A HEAD AR R 5 22 A PRI 75 R T BEAL R IR
Wt — Rk,

5% 0k

[1] FLAHERTY M L. FLEMMING K D, MCCLELLAND R,
et al. Population-based study of symptomatic internal carotid
artery occlusion: incidence and long-term follow-up [ ] .
Stroke, 2004,35(8) :e349-e352.

[2] PERSOON S, VAN BERCKEL B N, BREMMER ] P, et al.

Intervention versus standard medical treatment in patients

(3]

[4]

(5]

ol

[6]

[7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

with symptomatic occlusion of the internal carotid artery: a
randomised oxygen-15 PET study[]J]. EJ]NMMI Res, 2013,3
(1).79.

ABURAHMA A F, STONE P A. ABU-HALIMAH S, et
al. Natural history of carotid artery occlusion contralateral to
carotid endarterectomy[ J]. J Vasc Surg, 2006,44(1) ;:62-66.
THANVI B, ROBINSON T. Complete

extracranial carotid

occlusion  of

internal artery: clinical features,
pathophysiology. diagnosis and management [ J |. Postgrad
Med J, 2007,83(976):95-99.

AMARENCO P. BENAVENTE O, GOLDSTEIN L B. et
al. Results of the stroke prevention by aggressive reduction in
cholesterol levels (SPARCL) trial by stroke subtypes[]].
Stroke, 2009,40(4):1405-1409.

KERNAN W N, OVBIAGELE B, BLACK H R, et al
Guidelines for the prevention of stroke in patients with stroke
and transient ischemic attack: a guideline for healthcare
professionals from the American Heart Association/ American
Stroke Association[ ] ]. Stroke, 2014,45(7):2160-2236.
MARKUS H S, DROSTE D W, KAPS M, et al

clopidogrel and

Dual
antiplatelet therapy with aspirin  in
symptomatic carotid stenosis evaluated using doppler embolic
signal detection; the Clopidogrel and Aspirin for Reduction of
Emboli in Symptomatic Carotid Stenosis (CARESS) trial[ ] ].
Circulation, 2005,111(17):2233-2240.

WANG Y, WANG Y, ZHAO X, et al. Clopidogrel with
aspirin in acute minor stroke or transient ischemic attack[]].
N Engl ] Med, 2013,369(1):11-19.

CHIMOWITZ M 1, LYNN M J, DERDEYN C P, et al.
Stenting versus aggressive medical therapy for intracranial
arterial stenosis [J]. N Engl ] Med, 2011, 365 (11):
993-1003.

BHATT DL, FOX K A, HACKE W, et al. Clopidogrel and
aspirin  versus
atherothrombotic events[J]. N Engl J Med, 2006,354(16);
1706-1717.

DIENER H C, BOGOUSSLAVSKY J, BRASS L. M, et al.

Aspirin and clopidogrel compared with clopidogrel alone after

aspirin  alone for the prevention of

recent ischaemic stroke or transient ischaemic attack in high-
risk patients (MATCH) : randomised. double-blind, placebo-
controlled trial[J]. Lancet, 2004,364(9431):331-337.

DAMANIA D, KUNG N T, JAIN M, et al

associated with recurrent stroke and recanalization in patients

Factors

presenting with isolated symptomatic carotid occlusion [ ] ].
Eur J Neurol, 2016,23(1):127-132.

LEECY, RYUC W, KOH J S, et al. Late spontaneous
recanalization of chronic middle cerebral artery occlusion[]].
Neurointervention, 2012,7(2):113-116.

VAN LAMMEREN G W, DEN HARTOG A G,
PASTERKAMP G, Asymptomatic carotid artery

stenosis:; identification of subgroups with different underlying

et al.

plaque characteristics[J]. Eur J Vasc Endovasc Surg, 2012,
43(6):632-636.
EC/IC Bypass

Study Group. Failure of extracranial-



Hh ] i PR 2

2007412 H 24 % HFoly

Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 6

977

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[26]

[27]

[28]

[29]

intracranial arterial bypass to reduce the risk of ischemic
stroke. Results of an international randomized trial[J]. N
Engl J Med, 1985,313(19):1191-1200.

GRUBB R J, POWERS W J, CLARKE W R, et al. Surgical
results of the carotid occlusion surgery study [ J ] J
Neurosurg, 2013,118(1);25-33.

REYNOLDS M R, GRUBB R J, CLARKE W R, et al
Investigating the mechanisms of perioperative ischemic stroke
in the Carotid Occlusion Surgery Study[J]. J Neurosurg,
2013,119(4):988-995.

OGASAWARA K, OGAWA A. JET study (Japanese EC-IC
Bypass TriaD)[J]. Nihon Rinsho, 2006,64 Suppl 7:524-527.
CHO Y P, KWON T W, KWON S U, et al
endarterectomy for symptomatic complete occlusion of the
internal carotid artery[ J]. Acta Med Okayama, 2011,65(4) :
239-245.

RUTGERS D R, KLIJN C J, KAPPELLE L J, et al

Sustained bilateral hemodynamic benefit of contralateral

Carotid

carotid endarterectomy in patients with symptomatic internal
carotid artery occlusion[ J]. Stroke, 2001,32(3):728-734.
PATY P S K, ADENIYI J] A, MEHTA M, et al. Surgical
treatment of internal carotid artery occlusion[J]. J Vasc
Surg, 2003,37(4).785-788.

KASPER G C, WLADIS A R, LOHR J M, et al. Carotid
thromboendarterectomy for recent total occlusion of the
internal carotid artery []J]. ] Vasc Surg, 2001, 33 (2):
242-250.

WU J, DEHKHARGHANI S,

Acetazolamide-augmented ~dynamic

NAHAB F, et al
BOLD  ( aczBOLD )
imaging for assessing cerebrovascular reactivity in chronic
steno-occlusive disease of the anterior circulation: an initial
experience[ J ]. Neuroimage Clin, 2017,13:116-122.

BEE . N, RTEF. & SNk & EN TR
yr00]. RSN (P RO » 2011,3(3) :164-166.
JADHAV A P, DUCRUET A F. JANKOWITZ BT, et al.
Management of bilateral carotid occlusive disease[]]. Interv
Neurol, 2016,4(3-4):96-103.

PATY P S, MEHTA M, DARLING R R, et al. Surgical
treatment of coronary subclavian steal syndrome with carotid
subclavian bypass[J]. Ann Vasc Surg, 2003,17(1);22-26.
GERTLER J P, CAMBRIA R P. The role of external carotid
endarterectomy in the treatment of ipsilateral internal carotid
occlusion; collective review[ J]. J Vasc Surg, 1987,6(2);
158-167.

STERPETTI A V, SCHULTZ R D. FELDHAUS R ].
External carotid endarterectomy: indications, technique, and
late results[J]. ] Vasc Surg, 1988,7(1):31-39.

FOKKEMA M. REICHMANN B L, DEN HARTOG A G,
et al. Selective external endarterectomy in patients with

ipsilateral symptomatic internal carotid artery occlusion[J]. J

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Vasc Surg, 2013,58(1):145-151.
KLIJN C J, KAPPELLE L J. Haemodynamic stroke: clinical
features, prognosis, and management[]]. Lancet Neurol,
2010,9(10):1008-1017.

TERADA T, YAMAGA H, TSUMOTO T, et al. Use of an
embolic protection system during endovascular recanalization
of a totally occluded cervical internal carotid artery at the
chronic stage. Case report[J]. J Neurosurg, 2005,102(3):
558-564.

THOMAS A J, GUPTA R, TAYAL A H, et al. Stenting
and angioplasty of the symptomatic chronically occluded
carotid artery[ J . AJNR Am ] Neuroradiol, 2007, 28(1):
168-171.

KAO H L, LIN M S, WANG C S, et al. Feasibility of
endovascular recanalization for symptomatic cervical internal
carotid artery occlusion[]]. J Am Coll Cardiol, 2007,49(7) .
765-771.

LINMS, LINL C, LI HY, et al. Procedural safety and
potential vascular complication of endovascular recanalization
for chronic cervical internal carotid artery occlusion[ J]. Circ
Cardiovasc Interv, 2008,1(2):119-125.

SHOJIMA M, NEMOTO S. MORITA A, et al. Protected
endovascular revascularization of subacute and chronic total
occlusion of the internal carotid artery[J]. AJNR Am ]
Neuroradiol, 2010.31(3):481-486.

TERADA T. OKADA H, NANTO M, et al. Endovascular
recanalization of the completely occluded internal carotid
artery using a flow reversal system at the subacute to chronic
stage[J]. J Neurosurg, 2010,112(3):563-571.

HAUCK E F, OGILVY C S, SIDDIQUI A H, et al. Direct
endovascular recanalization of chronic carotid occlusion:
should we do it? Case report[]J]. Neurosurgery, 2010, 67
(4):E1152-E1159.

NAMBA K, SHOJIMA M, NEMOTO S. Wireprobing
technique to revascularize subacute or chronic internal carotid
artery occlusion [ J ]. Interv Neuroradiol, 2012, 18 (3):
288-296.

ZARINS C K, ZATINA M A, GIDDENS D P, et al. Shear
stress regulation of artery lumen diameter in experimental
atherogenesis[ J]. ] Vasc Surg, 1987,5(3) :413-420.
HINES G L. DECROSTA D, KANTARIA S.

Postendarterectomy cerebral hyperperfusion syndrome: the

et al.

etiological significance of " Cerebral Reserve" [J]. Int ]
Angiol, 2014,23(2):125-130.
EDGELL R C, YAVAGAL D R. AGNER C, et al

Recanalization of a symptomatic extracranial internal carotid
artery near occlusion with proximal and distal protection:

technical case report[]J]. Neurosurgery, 2007,61(1):E174.

[(AxHE] M &



