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[Abstract] Objective To investigate the surgical techniques of carotid endarterectomy (CEA) for
treating carotid artery stenosis, in order to improve the surgical efficacy and reduce intraoperative adverse
events and complications after operation. Methods Retrospective analysis was carried out on surgical
data of 53 cases who were performed CEA from October 2010 to October 2013 in Department of
Neurosurgery in Tianjin Huanhu Hospital. There were 39 males and 14 females, aged from 40 to 78 years
old and mean age (60.34 + 8.92) years old; the course of disease was from 2 d to 4 years. Twenty-six cases
were diagnosed as right carotid stenosis, 15 cases left carotid stenosis and 12 cases double-sided carotid
stenosis. Among all of those cases, 35 cases were diagnosed as moderate stenosis (30%-69%), 16 cases
severe stenosis (70%-99%), and 2 cases complete occlusion. Results Among 53 patients, 50 patients
underwent CEA; 2 cases underwent CEA and aneurysm clipping; one case underwent stent removal surgery
and CEA because restenosis was found after carotid artery stenting (CAS). Postoperative neck CTA and
fMRI showed good morphology of carotid artery, fluent blood flow and improved cerebral perfusion after
operation. All of those patients were followed up for 3 to 24 months. One case died of myocardial
infarction; 2 cases appeared skin numbness on the operating side of the neck, and the symptom disappeared
3 months later; one case appeared hoarseness after operation; 3 cases experienced mild transient ischemic
attack (TIA) and the symptom disappeared 2 months later. No case of stroke was found. Conclusions
CEA is a safe and effective surgical approach to treat carotid stenosis. Correct and reasonable choices of
the surgical indications and skilled surgical technique are the key to ensure the success of operation and to
improve efficacy of the therapy.
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Figure 1 Preoperative neck CTA findings. Severe stenosis could be seen at the initial part of left internal carotid artery

(ICA, arrow indicates, Panel la). CTA (bone window) showed the relationship between the stenosis and cervical vertebra, and
the stenosis located between C; and Ci (arrow indicates, Panel 1b). Three-dimensional CTA reconstruction image clearly
showed the relationship between the stenosis with cervical vertebra and surrounding structure (arrow indicates, Panel 1lc).
Figure 2 DSA findings. The initial part of left ICA existed severe stenosis with ulcer plaque formation (arrow indicates,
Panel 2a). Stenosis rate of the initial part of ICA was about 70% (arrow indicates, Panel 2b). Figure 3 Imaging findings
and gross observation. Preoperative neck CTA showed the initial part of right ICA existed a large portion of atherosclerotic
plaques wrapping around the stent (arrow indicates, Panel 3a). Preoperative DSA displayed the initial part of right ICA
filling defect with narrow lumen, and the implanted stent was restenosis and deformed (arrow indicates, Panel 3b). The ends
of stent was fully exposed intraoperatively, and atherosclerotic plaque and stent was removed (Panel 3c¢). Postoperative CTA
showed the initial part of right ICA displayed good morphology with fluent blood flow after the stent was removed (Panel 3d).
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Figure 4
the  wound.

Postoperative observation on
This patient’s neck was
relatively chunky, so it was difficult to
expose the surgical field fully through
conventional incision. "Y" incision could
obtain good results (Panel 4a). The wound
healed very well after operation (Panel 4b).

B I e AR T R P R B i S A R
WL R LLAR AT R R B AR R R R A A
Tk OARA R Sb by A B LS, A4 53
5 IR AT WU RS B A AT O AT OROR B R
AN 3, PTG B B AR 0 IR A — 2 R R
@ 95 78 0 2y Jik b B r B AR AT S K AL X
I, B S B RS RO SN B S kAL T
BEA I3 i Ja 07 2530 AL K R TR 22 e Sy
S, Vs R % 5 A 2 1 IR 3 G TR R 22 45005 . A
B 7L 2R WL L 5 R 3 08 3 4 S sl ik, Ty A 1) b I A7
[T LN B D R = A D R T R 1 S
fLo @A MU 5 AR BT, w] 187 77 F LA 4k
5 W I 8 A, PR — P R 0N B Bk B L
AR 22 2 53 5 25 L P UL W S S o OB SR VD
Wr — R LINLAR (9 J5 i 9 ROR B 2 8, 0 RS
He 55 WU S S22 200 B0 LA T 2L A KUBS: . @47
BN K 73 SR A, R Sl Bk b B R S
W2 BT AR BEAT , AR AT 23 B R R O A
UL, S5 T A B R 2 T AR LT RO B
W O AL E B AR, R I B LR AR B
B I, AT B WTIZ LA S I A AE S Ik R R L.
(5) AR H L B AR S b A o D F 8 ok e I 45 #)
IO FF A 06 6 T e I B O O R e R T AR R
B A T8 B I A 14 A S, 84 o s B e I 9 L 25 X
He S P B S 0 ity 250 A 0 K e S A DR T D
ST A S e R R A X R L R TR ] AN
AT BESR 52 K S5 SR A4 o W0 S AR R,
PRI AL L < 80% , FEAFR I HTATHE WA . X
0 201 20y Jk PA) 2 , R RR R AT M e L SO TN L A
A, AL AR T — B oA, AR5 00
A I R I RE R o AR S i A TR I R A D
ALY ORAE AR WD AR S L e T BRI PR A

Je I S TR IR T 8 i ke i KURS: AR S 8 A
M BB A AR R Y A A R S KU o AR T R
S R R T R A 5 R B R S
REF LG FE L AHBEHE R I — 00
EHM A, RS CTA K A 35 oK LA 1 W] e 7

X 20 2y Bk 43 SCHR AL A SR A AR
& AR R R N g ik b B w BT I 8L 5 UL RiT
L RHT U ME LA Z2 8%, el A7 S0 Y R U1 H ([
4) . U E LA R IE AN B, KO)H LR
e A% L M B L SR UL, AT AR AT AR TR R A A
] BEX MR EHE, PR B OCHE 2, Rl
KB SR R A I X O R R B U e B
JRR P, DLl A 22 11U A A 5 R AR R B sl ek 1 Bk
AT B HE— 2 N TR R A A A T RE

5y ok S B8 B AR R 5 5l ok Bk A 1 A Y
SR IT R 2 — , U & T A A S8 ik o D B
A v KU (1 J T B8l K SR U AR S AR AE
20 DA PR A (ISR XUBS: , G 32 22 1 g B2 2 AL o
S SR SR S 51 1 20 Bl K P RSP 3 UL 200 i g
£ 4 Chakhtoura 55 Y ST N B AR K A
RN A% ~ 9% , B IR D) B AR I S 2R HCHE AR
I SR A 1 — Fh e 4 AU AR R
HIAL 4 CTA B DSA A6 5 45 R0 0 Al 11 SO K (1A
3a,3b), A HIE 2 AE A S B B DD T A 4R 23 8 SN
Sl bk S AR TR DR 34 B BEBR , 58 73 1 5 SR P s O
SERE I (18] 3¢) , V)20 il 32 2848 40 9 9 13 3h ik Sb
5%, SR A I ¢, 7 S AR K, S8 B IR B A I A AT
15 B 0BT ST, 43 S e S R P s R O T T
R AR AR B TR O A — E Y FE R DY
H 25 9080 ik S E A T8 D E 1 B8 6 1 FeE
IO RS A B Y SR O R R B SR N
P 7 1M AT #9080 K 9B D) BROR 9 SCBRBUI R B A AR




104 - o E A 80 44 A 2014 4F 2 58 14 55 2

Chin J Contemp Neurol Neurosurg, February 2014, Vol. 14, No. 2

Hu (& 3d)

L B IR S8l Ik N U BR R IR 7 58k ko A
P A8 42 4 | Al g, T ORGE IR Y A PR R S TR
I T 498 328 14 T AR AR I 35 06 PRAIE T AR 6k

2 % x W

[1] Kumar S, Lombardi JV, Alexander JB, Carabasi RA, Carpenter
JP, Trani JL. Modified eversion carotid endarterectomy. Ann
Vasc Surg, 2013, 27:178-185.

[2] Halliday A, Harrison M, Hayter E, Kong X, Mansfield A, Marro
J, Pan H, Peto R, Potter J, Rahimi K, Rau A, Robertson S,
Streifler J, Thomas D; Asymptomatic Carotid Surgery Trial
(ACST) Collaborative Group. 10 - year stroke prevention after
successful carotid endarterectomy for asymptomatic stenosis
(ACST-1): a multicentre randomised trial. Lancet, 2010, 376:
1074-1084.

[3] Tang XB, Chen Z, Li Q, Deng HR, Wu ZM, Kou L, Liu H, Luo
XY, Han YM, He N, Wu QH. Carotid endarterectomy and some
related clinical problems. Xin Fei Xue Guan Bing Za Zhi,
2009, 28:168-170.[ /MK, BiAL, 22K, X £, = 7, &
i, XU, BN, W AE R, A, S PSR 3 Sl Dk P S R
SR W R IR AS ER8 3. 0 L5995 2 35, 2009, 28:168-170.]

[4] Yang J, Liu M. New evidence for surgical treatment and
interventional therapy of carotid artery stenosis in evidence -
based medicine. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2009, 9:417-420.[ B A%, XG5 kB 7= TR LA ARITIY
SRR IE DR 2k . o T A Rl 2 0 A R, 2009, 9:417-
420.]

[5] Liu QG, Wang L, Wang XN, Wang D, Zhang JN. Meta-analysis
of carotid angioplasty versus carotid endarterectomy for
treatment of carotid stenosis. Zhongguo Xian Dai Shen Jing Ji
Bing Za Zhi, 2009, 9:290-297.[ XU P, £52, M, 7K, 5K
T A B i A AT A R Bk Py ) B R R T 805 ik ok
AE [ Meta 23 H7. o LA 206 24 3, 2009, 9:290-297. ]

[6] Randomised trial of endarterectomy for recently symptomatic
carotid stenosis: final results of the MRC European Carotid
Surgery Trial (ECST). Lancet, 1998, 351:1379-1387.

[7] North American Symptomatic Carotid Endarterectomy Trial:
methods, patient characteristics, and progress. Stroke, 1991, 22:
711-720.

[8] Halliday A, Mansfield A, Marro J, Peto C, Peto R, Potter J,
Thomas D; MRC Asymptomatic Carotid Surgery Trial (ACST)

Collaborative Group. Prevention of disabling and fatal strokes

[9]

[10]

[11]

[12]

[15]

by successful carotid endarterectomy in patients without recent
neurological symptoms: randomised controlled trial. Lancet,
2004, 363:1491-1502.

Cheng ZG, Sun LG, Gao JH, Wang JZ, Chen FG. Carotid
endarterectomy for carotid artery stenosis. Henan Wai Ke Xue
Za Zhi, 2009, 15:49-50.[ B4k [, #h)", MR L0, Fikd, B
UL 2020 Jok oA 50 56 A U6 97 90Tl OBk 78 . YT e SR RE A R A
2009, 15:49-50.]

Aburahma AF, Stone PA, Hass SM, Dean LS, Habib J, Keiffer
T, Emmett M. Prospective randomized trial of routine versus
selective shunting in carotid endarterectomy based on stump
pressure. J Vasc Surg, 2010, 51:1133-1138.

Kim GE, Cho YP, Lim SM. The anatomy of the circle of Willis
as a predictive factor for intra - operative cerebral ischemia
(shunt need) during carotid endarterectomy. Neurol Res, 2002,
24:237-240.

Wan L, Hua XM, Li Y, Wang XH, Li XY, Li ST. Clinical
research on carotid endarterectomy for the treatment of carotid
artery stenosis. Yi Xue Lin Chuang Yan Jiu, 2010, 27:1999 -
2000.[ J5 52, M8 W, 228k, FUHE, 22008, 4515 B bk
DY IR 8 A 97 90 3l Ik Bk A 04 I DR WF 9E. S A I R BT 5T
2010, 27:1999-2000.]

Gu YQ, Guo LR, Qi LX, Hua Y, Li XF, Guo JM, Yu HX, Cui
SJ, Wu YF, Tong Z, Wu X, Zhang J, Wang ZH. Efficacies of
carotid endarterectomy in the treatment of atherosclerotic
carotid artery stenosis. Zhonghua Yi Xue Za Zhi, 2012, 91:3197-
3200.[ 741 8, 03 B, FFALAT, Mo, A, SRERW, ATl
B, IR, ROEE, (485, RO, sk, VR, SiE Tk B )
JiE A A 250 By ik AL P B B R 9T R b AR R e Ak,
2012, 91:3197-3200.]

Reichmann BL, van Laanen JH, de Vries JP, Hendriks JM,
Verhagen HJ, Moll FL, de Borst GJ. Carotid endarterectomy for
treatment of in - stent restenosis after carotid angioplasty and
stenting. J Vasc Surg, 2011, 54:87-92.

Liu XF. Evidence-based medicine of intravascular treatment in
carotid artery stenosis. Zhongguo Xian Dai Shen Jing Ji Bing Za
Zhi, 2006, 6:372-374.[ X470, S8 bk kA 1ML AR ST 194G IE
A o R B M 22500 4 3, 2006, 6:372-374. ]
Chakhtoura EY, Hobson RW 2nd, Goldstein J, Simonian GT,
Lal BK, Haser PB, Silva MB Jr, Padberg FT Jr, Pappas PJ,
Jamil Z. In-stent restenosis after carotid angioplasty - stenting:
incidence and management. J Vasc Surg, 2001, 33:220-225.
Zheng J, Liu L, Cao Y, Zhang D, Wang R, Zhao J. Carotid
endarterectomy with stent removal in management of in - stent
restenosis: a safe, feasible, and effective technique. Eur J Vasc
Endovasc Surg, 2013.[ Epub ahead of print ]

(SR H 499 :2013-12-25)

Hr 3% 3z ot BR & 3A 3R (F)

AR A B 0 8 R Op A S N DT BR AR 5 SCBRE ARE5E
Endarterectomy versus Angioplasty in Patients with
Symptomatic Severe Carotid Stenosis(EVA-3S)

SCHEFNR AL 25 W6 TT TR 5N S ko 7 8 I A vh
KRS
Stenting versus Aggressive Medical Management for
Preventing Recurrent Stroke in Intracranial Stenosis
(SAMMPRIS)

- N Al

THRNFARZE  in-stent restenosis(ISR)
JEF % BEMAUE proton density weighted image(PDWI)

2H I 2 IR S A it
tissue polypeptide specific antigen(TPS)

I KHEH S maximum intensity projection( MIP)

Ze

FNIK  left internal carotid artery(LICA)

ZEMFLBIIK  left common carotid artery(LCCA)



