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[Abstract] Objective to evaluate the clinical application and curative effect of carotid endarterectomy
(CEA) combined with carotid artery stenting (CAS) in treating chronic internal carotid artery occlusive
diseases. Methods The clinical data of a total of 23 patients with complete occlusion of internal carotid
artery, who were admitted to the First Affiliated Hospital of Soochow University, China, during the period
from February 2016 to December 2017 to receive hybrid operation, were retrospectively analyzed. Complete
occlusion of internal carotid artery was confirmed by whole cerebral angiography in all patients. CEA
combined with CAS was carried out, and strict postoperative follow - up was implemented in all patients.
Imaging examination was used to assess the restenosis rate of reconstructed vessels, incidence of secondary
stroke was documented, modified Rankin Scale (mRS) score and National Institutes of Health Stroke Scale
(NIHSS) score were calculated, and both the safety and the effectiveness of the hybrid operation were
preliminarily analyzed. Results Successful re - canalization of internal carotid artery occlusion was achieved
in 18 patients. During the follow-up period, reexamination of angiography showed that restenosis rate was
16.7% (3/18), and the incidence of secondary stroke was 11.1% (2/18). The overall mRS score and NIHSS
score were significantly decreased. Conclusion As a newly - developed surgical mode for internal carotid
artery occlusion, hybrid operation is able to accomplish some specific and complicated internal carotid artery
diseases, which usually cant be cured by conventional surgery alone, and hybrid operation has satisfactory
clinical curative effect.(J Intervent Radiol, 2019, 28. 147-150)

[Key words] carotid endarterectomy; carotid stenting angioplasty; carotid artery occlusion; hybrid

operation

DOI:10.3969/j.issn.1008-794X.2019.02.010

PEF AL 215006 VLR SRMICEMB S — BB AR GEAE 2 P, B/ L XN SC ok, X—2);
TR N B R B AL AR (A AR L A

BEEHE . X—2Z  E-mail: liuyz—sz@163.com



148 — I AU

#2019 4F 2 HEE 28 445 2 1 ] Intervent Radiol 2019, Vol.28, No.2

Q1R R S W S =1 T N € R N =)
K FE N FE AR A A F ST 8 20 B0 bk A R
R (CEA) . 8 h Ik 32 42 BE AR (CAS) ¥ 0] JT 38 #5i 8
Jik A A% B, T R4 i o A i S G A v 4 s Ik A
FER RN 3%, BEA: R 550 ik 5¢ 45 4] € /R H AL
il 1oz FH 38 B0 Kk — K i v 3 ik (MCA) 5 i B8 A R R
Jr12, S kA SR AR A FARTE AR e E BT
CEA, FFA7 [ 101 A 26 Br ek 48 45k X4 AR | LLik
—WimEREEZHMY, HATKET CEA B4 CAS
A TFARIGIT HUN sh k78 4 ZE AR IT 3D, A
SRR B A FARIBIT 23 B 50004 3h ik 56 42 4] %€
B BB R TR,

1 #R5HE
L1 IR Bk

PSR 2016 4 2 H % 2017 4F 12 H MK
2 I B 5 — BE B WA 1Y 23 191 350 9 B0 ik o2 4 1] 2E iR
FHER R, Hd B 17 6, F ¥4 64.23 (45~
78)% ;1 6 ], SFXIAERY 61.33(53~71), Frf B
Rk I 17 ), FERE R 7 5 £ & I Bl ik
AR T ), Z AR AR 8 Bl s R i 4 D) e
P 15 91, ™ 5 #f 25 Dy R B A 8 51) 5 R8O T A ke
ek e A B 7 5], B % T A ) ek e AR B ek A ke
kb6 B, B ARAT Y Z MM A . kB CT
JEVE(CTP) MR A i DSA & A4 F ik B
Rankin 3% (mRS) V430 1.45 73, HBE N ARUE .
(O 1L 55 335 52 WH g — 00 23 P9 3 ok 5 4 1) 2 ; @77 A
5505 78 By Ik RH G 4 #t 25 Ty BE dil 2 R AR B 5 R 2 2k
B3 ™ % 189 25 W36 7 I R IR AT AR B I B3t s DK
LT BB #2532 T I & 2 & T ARG I7 H BV 59k 58
# o HEBRARME . CEA Al CAS 46 X125 23IF
1.2 FARFE

AT A B A 35 40 2000 i 4 R PSR 4 g ot A
52 B R I2 W, IF 080 B0 MCA 30 17 B0 | P 2 5%
Uiy J 285 FI2E St 3R 3L 0L A2 5 3k 0 CTP T MR 4 it
PR It kb Ao PR B P R I LS TR AT B
JUkRH G 5 3% 2 101 IR B E] DT AR (100 mg/d ) Fi 4tk A%
(75 mg/d)ZE/D3~5d,

i K Seldinger ¥ ZE R A Bk, BEA 8 F K&
WA BT FL R WURT S E— K 20 8 em BHII 1T
ITF Fe 5k R 260 1] L, i B 0 L 2 UL 2% S &8 5 4T JF
FU S K, R4 g 2R A 2R T IR R AR Bl ik
51N 20041 B0 Jbk I A U I s BELIBE =22, T g L 28
2% (TCD) #/R A £ 1w 1l s AT VI IT 331 8h ik, #1 B

2050 K SRR R T B0 S bk, WL € 05 1a] I 3 1 O
WG FIBINA ; £ 8 F REMHIAA 8 F 5|7
ERABURZNK, &7 WA SN Bl bR i ] 2
ez sl N2 RO T A ZE B R
AW 22 ORI 308 o A 28 B il 4 3 5% ) D it i MCA
BE, B 0.014 D] T 22 0k 2 4 MCA M2
By X e AN TR RO 3R 4 skope 28 Bl A8, 1451
1N B K i 2 30 g I PAT 2 B LA AL Protége
EverFlex/Wallstent/Enterprise/ WingspanWingspan 32
I8 T S LA SR U R LA R FE B
1L A5 5 4 Pk 520 1) ML, A KM T 3 ik (ACA) i 4
NSRS AL L), 58 R4 BT AR AW,

AJE 6 h A7k it CT, HRER Mk 1 J5 151 i i =] T
(100 mg/d) FTEILAS B (75 mg/d) , K2 F H SHIK 5
FHFE (2 000 U/12 h)3 ;48 h J5 #8068 5104
Zea 1 FJe 2 AR B 6 N R A
G 114 3 5 PP R I PR AR R R AR R R
mRS 73 F1 3 [ [ 57 T A BF 58 Be 45 o i % (NTHSS)
VOB EAL W12 A B TR MR S

2 #R

G 1L A5 3 5 s, RO 25 P S B ol R A il 57 T
IR € B B LA 12 i) A8 43 5t 48 551 o4 3 Jik oK BB (MR
B fok B R 5 2838 B )T B, e A ok UL AR ki 4 1] 5 #5
PN 2l Jik P 2 B BRURE A /B A 6T B TR AR A 15 1) 58

HunkE R 8 B, Uil MCA J#E7E 78 B /R Willis

AL R U7 ,MCA (ACA S5 5648 19 ], {LHE -
A Sk (ECA) B AR S AR 4 i), R P AR
Ji 5 FHLIE S 3 Jok o8 Bl Ak M P 2 16 6], 50N B ik
Je R AR T B 7

A S5 5004 3h fok P4 ZE T3 R T 18 9 (& 1), Rk
5, Horp 3 45 R 35 Bt bk 1A 4 55 92 (CCF) L 2 4] 3z 3y
M 45 0F 25 GEATHLM , S22 Tovk i A JE B . T
TFiE 18 ke A 48 16 0, i3 S5 E A B R A
ZRTT R A FE 2 B, BEIAT S Bh kS B R AR
TFal J5 & A 2ot AR I8 B A A o+ - 5 2
CEA R J& & Az 29050 i i sl 475 45 0 Sk K Bk 1 3], A1
BRORCRE 1), Stk A B e R 2 A e a1 B B
THMAET 16, X7 B R & e i sh ko 742 9 AR
FBE AT — 0 Bl Bk S AR R A B3 i sl bk e A 9
AT E A TR IR B SN Sk, BT B E
FARIA IR B0 B0 F AR I B e

KR BE DT 18 B B3, B Uy 1 8] 1 45 38 1
15 ), FEpke A 2 i), AL 1 3] 5 PR e v e e .



I AT 2F 2% 2019 4F 2 H 55 28 #4255 2 1 ] Intervent Radiol 2019, Vol.28, No.2

— 149 —

BHEH 7T W FEMBARZ 7 LAFRA IR 1 d” A B, WEAE A 5 i R0 B ok o AR i 50 76 R P Ay 8 7 s A7 350 PR 3l ok o B2 % Sk Mt MR /i

AT T DT A I B A E (R ) 5 UL B B P s REJEE T DX 22 Bk L AT IS B A AT Sk FE CTTP 7 A7 8 IO B 0 2 DXk 2 e 2
AP T S D~ (@A T 08 3 % 8 A7 850 P40 0 Ik 52 4 11 2, A AR A L O 3 4K U 52 2 Tk R 3l ik 4 1 ; SX@A o i 2y 3 A7 1A

ik A 2E B s (D@ART 6 4~ 5 4 i 3% 7 SCARAEL , 13 1)

1 CEA G CAS T A IF 38 15 1 250 A 3y ok o€ 42 P 28 1%

Y& (TTA)/ BEBE 2 1), R WL 7™ & 5 4 5E (mRS P53
=4); V1 mRS 174> T I 0.32,NIHSS ¥4+ T % 6.8,

3 iFig

PN Bl kA R RE A /DA 2 R IR T O Uk
FEAT 408 BRI TS IA A 359 2l bk 32 e 7 /18 4 A
S B A T XU, e A 3R AR, D DR i 2K SR B A B
1% S R TR WA e B v CIN T 2 B AN TR s ko
ik PA] 2 R0 H B DA LA R S M SR AR I 4
71 RN L AU A i AR I A Ik 52 BRI
PR R Bt SO R T LA S TR AR
PN By Bk 5 T T 8 R ) 0 P 5 A sl ik P S R A
LA A5 PF BT I R i T 52 AU 25 A Bl kg e
B A P o £ PR 3R I AT L B 225 1K T R IR S
W 25 T A SR B TR IR T H IR R S 8h o 2
IR R SR R WU o SO AR e
SO B X S kA 2 R S TR WAL A
JFEAT T REFIT AL (B AL R D B AR
WM FERFE A4 23 B8 E K e e 2 R
TZRE AT

W AT 5 TN 2l ik 585 R B 1 2 2 R 8l ik Bk
Ak P FE R B RIN  HAR A B F A e

A 2R AR Fsh ke J7= 10 3 &P CCF, sk
o B B Ak P ZE AN CCF BT 800 28 8 TR A R o0 1%
PR R RE IR £ R B w22 T RE B g8, Sk i MR 4R
T 22 % IO W 1H P Sl o k- S A0 B0 kT 5 1 2 2 33 5 ik
J& JZBF MR 2 7% FE A A il > Bk K T AR AR BT, A1 A 3R
FEE F) — 0 22 ) B AR RE IR Y

WG K I, HHL CEA A5 24 30 ik B s s 52
A DL A58 Oy s e 1) 32 i I A RE 45 ) R 5E 4 Bk i ok AR
PRGSO, BEE R OL T 3228 i 5 % 5, CAS i /2
N5 5 J5 215 L W) 5 22 n] B ME DA 2o, o T o
S 2 145 RE Y B T, R ) i i i A Y
DT, A AT SERE ) MCA (ACA &5 K 41 40 B 1 3 PR
Tt X FJ5 2, SR R S 1 o U | i
N AT IR B bk (STA) -MCA 25 Rkt AR 12

WEAE 5% I\ ok 550 N 2l Bk b 2 1) R 3 6 A~ A
FEIEMEREAR, AW R T ZE B AR S A
X5, A B K ZE 1 AR T TR
H &M CCF J& F: BT e M) 25N e
AR TC A ROEAN , BE A B IC AR SCRE IR . A 3 i v
I8 2 PR 25 | I 45 RE IO P 338 B L R R o A £ S
JEIE I, 5 22 3 LA 2y 3 2ok A FE B

B A A9F 5% TN Sy FB A0 351 0 ik i 52 [l o &2 20 B



150 — I AU

2019 4F 2 A58 28 445 2 1 ] Intervent Radiol 2019, Vol.28, No.2

FLE AR S B EUA B BOE S A TR T Y AR
FE % BRI I 8 F v 11 9] [0 37 1M BE 8 7 L = g
AR AR 7 A 171 3 28 9 4 55 B 5 TA M 18] 3 1f
A7 B AR X S R E , RSO I 3 Ty B 3 G
A 1) afi 3 KA A 2 v LA AT T BEAE AR R A
A5 BESE R AH L PV TR SN R I R

AR B AR B A e A R A e A T
FAF 2 ], e J2 B0 5E R T S &R AR T AR B i
i i M P FE . AR, B T E A F R
B AR R 3% B (EPD) |, T 3 i 5 v 7 2R g
U/ BB S5 A1 K 300, B IOk A 1) i, SR FH R 22 25 I
BB Pk N T 5] 4, W 5RO Fogarty
A WU T A RON X A R A A R R
e A P B A 118 2 T PN TR A 2 e B i, AR
AU AL 1 B & A R BEAEBIF ST & B, SR E AR
P 250 9 B0 bk A 2 0 PR TR T R AT B0 A 22 T
fE , AR EBE S T ELAS 8 i DR A+ o XU 1S

AR B A I U P A b SR B ARG (A 2
Je M= FE I A T SR (1 1A AT o AR ) A
ZI1, 1 Bl AR ) A &A™ AT 5
PF(mRS PF4r=4) ., Fifi Ui 1 G ) 77 30 583 P S 4L
Pers R (3 ) A%, IS 2 T CEA AR i i
Uit 55K A SRR S 2 ) AT AT R A B S A AL
HEMP ., (A 101 %& A4 F A 2%, R TG B R
S HE ERNGR Sk 7K B 60 0 8 1 0t BT S T ORLPLIA T K A
1A%

ABFFEA L FE T e = BUG X B840 M7, 58 B
A R S 5 H eI R G I R X BRI
TE WUH Ry 56 36 (0 A TG 2 43 BT 5 1297 BT R &
FARE AR WAL T AREE, EH5F
ARAE N 505 ik b SR 24 AR, AT AR KRR B L i ok
CAS KAl CEA R4 A A, BB AME |, 35 5
HERIT B, B atkm Tra— AR, B5F R
b T B B, 22 BHA1E X R AR G 3 &
KA E

(& % x &)

[1] Brott TG, Howard G, Roubin GS, et al. Long-term results
of stenting versus endarterectomy for carotid - artery stenosis [J].
N Engl ] Med, 2016, 374: 1021-1031.

[2] Clouse WD, Ergul EA, Wanken ZJ, et al. Risk and outcome

profile of carotid endarterectomy with proximal intervention is
concerning in multi - institutional assessment[J]. J Vasc Surg,
2018, 68: 760-769.

[3] Macierewicz J, Armon MP, Cleveland TJ, et al. Carotid
endarterectomy combined with proximal stenting for multilevel
disease[J ]. Eur J Vasc Endovasc Surg, 2000, 20: 572-575.

[4] Frenkel MB, Renfrow JJ, Singh J, et al. Combined interventional
and surgical treatment of tandem middle cerebral artery embolus
and internal carotid artery occlusion: case report[J]. ] Neurosurg,
2018, 129: 718-722.

[51 kAT, kLRI, RakiE, % 26T AR ks w2k
T AR R [T ] o A 2%, 2013, 10 594-598.

(61 & HF, ke, B R, S XIS Sh Ik A g€ A 1 B8
Jok M A8 A ST AR IT R SE ()], AR g B ks, 2007,
6: 692-696.

[7] SPB], R0, WIR, 5. PR B S SR BB iR Y7 8
KRB ()], A AR 2R, 2015, 24: 910-913.

[8] FEICA, mi My, ENEVK, 45 Sigh ko 4 %€ B S A
AU [T]. PEIK AT A, 2016, 13 545-548.
(91w B, EIIRE. Bh K IR B AR 5 SR AR 5180 Ik i
RERE AL PR A VR 7 10 20 RS L), I A o 5705 22 55, 2006,

3. 4-8.

[10] Malhotra K, Goyal N, Tsivgoulis G. Internal carotid artery
occlusion: pathophysiology, diagnosis, and management[]]. Curr
Atheroscler Rep, 2017, 19: 41.

[11] Hong JH, Sohn SI, Kang J, et al. Endovascular treatment in

patients with persistent internal carotid artery occlusion after

intravenous tissue plasminogen activator: a clinical effectiveness

study[J ]. Cerebrovasc Dis, 2016, 42 387-394.

FHRPN , AR, IR SE A ATT IR YT AR P E AR T

Sl ok P 100 25 8 9 BR A (BRI R T ) [0, rh A b 4 I A e

&, 2015, 14. 43-46.

Lk, IR, B, % A FARBEARGTE 288 Ik

B AP ZE MBI [T]. b B BACAE 22 B 25K, 2014, 14

93-98.

kT, X A, LA, &5, B Ik D) R R B A A

TR AR Y7 15 M PR 5 Bl ik AT [ ] v A AR ) e

i, 2015, 31: 27-30.

[15] Belezak S, Mulatti GC, Abrao SR, et al. Common carotid artery

[12

[}

[13

[

—
—_
S

[

occlusion ; a single - center experience in 40 cases[J]. Int J
Angiol, 2016, 25: 39-43.

[16] Karathanos C, Sfyroeras GS, Stamoulis K, et al. Hybrid procedures
for the treatment of multi - focal ipsilateral internal carotid and
proximal common carotid or innominate artery lesions[J]. Vasa,
2011, 40 241-245.

(177 5k %, & #, & 8, 5. —i &S P AR g m
L] A A 2R, 2017, 26 475-478.

(WH B 197:2018-05-24)
(R AF)



