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Abstract: Objective To analyze the correlations of vascular structure hemodynamic changes and
surgical recanalization of carotid endarterectomy ( CEA) for the treatment of subtotal or complete occlusion of
carotid artery. Methods A total of 107 patients with carotid artery occlusive disease diagnosed at Beijing
Xuanwu Hospital Capital Medical University received CEA therapy from January 2005 to January 2014 and
were enrolled retrospectively. According to the findings of introperative ultrasound they were divided into
either a recanalization group ( n =86) or a non-recanalization group ( n =21) . Preoperative and intraoperative
carotid artery diameter and blood flow velocity were compared and analyzed with carotid ultrasonography.
Intraoperative detected vascular abnormalities residual vascular stenosis rate blood flow velocity and
pulsatility index of the ipsilateral middle cerebral artery ( MCA) were documented. Results (1) The
peak systolic velocity ( PSV) (82 £32 cm/s and 60 = 17 em/s) mean velocity ( MV) (50 +19 em/s and
42 +13cem/s) and pulsatility index ( PI) (0.97 £0.25 and 0. 67 £0. 14) on the ipsilateral MCA in
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patients of carotid artery recanalization before and after procedure were significantly higher than those
during the procedure. There were significant differences (all P =0.000) . In patients failed to recanalize the
intraoperative and preoperative PSV EDV and MV of MCA were 46 +20 cm/s and. 63 £21 cm/s 24 £
13 cm/s and 34 £ 12 em/s and 32 16 cm/s and 44 + 15 em/s respectively. They were reduced more
significantly during the procedure than those after procedure. There were significant differences ( all P =
0. 000) . But there was no significant difference in PI (0.70 £0. 18 and 0. 67 +0. 15) compared with that before
procedure ( P =0.317) .(2) The diseased vascular diameter of the recanalization group was significantly widened
(0.6 £0.4mm vs.3.4 +0.9mm P =0.000) compared with before procedure. The overall recanalization rate was
80.4% (86/107) . Intraoperative ultrasound revealed that 13 patients had mild abnormal vascular structures
among the recanalized patients. The non—srecanalized patients had significantly abnormal vascular
structure. Conclusion Intraoperative carotid ultrasound in combination with transcranial Doppler ( TCD)
for monitoring cerebral blood flow may effectively identify the carotid structure and the degree of cerebral
hemodynamic improvement and timely guide the secondary repair.

Key words:  Carotid artery disease; Carotid artery stenosis; Carotid endarterectomy; Intraoperative

ultrasound assessment

( carotid endarterectomy CEA) CEA
o CEA DSA 107
2 ( TCD) ( non completed carotid occlusion NCCO)
(63 ) ( completed carotid occlusion
CCO) (44 ). CCO
o DSA . NCCO
CEA > (1) ( 95% ~99% )
o (2) 7,
( color Doppler flow imaging CDFT) 1.2.1
TCD CEA GE Logic-e 5.0 ~
12. 0 MHz CEA
( )
1 ( Bulb) . ( ) .
1.1 o
2005 1 —2014 1 (PSV) . ( EDV) .
(MV) | ( PI)
601 o
( 50% ~69%) TCD EME 8080
DSA EMS9PB
95% ~99% 1.6 MHz
CEA 107 97 ( MCA) o
10 (61 £9) . 1.2.2
61 . 44 . 2 . CEA.CEA CEA
5 . ( CAS) o
1.2 o Panneton  ° CEA
3 N

86 21 ( .



* 404 - 2014 8 18 11 8 Chin J Cerebrovasc Dis Aug. 18 2014 Vol. 11 No. 8
N ) NCCO (57 ) ICA  PSV
( (391 £224) cm/s
N N ) o (98 £63) cm/s (P=
1.3 0. 000) .
SPSS 11.5 X xS CCO(44 ) (29 ) 17
. ICA PSV  EDV
“MCA t ; (86 £38) (31 £15) em/s; 12
t o P <0.05 ICA pPsv
o (61 £27) em/s (119 £ 78) cm/s( P =
0.017) PI 0.76 +0.16 0.97 =
2 0.21( P =0.034)
2.1 MCA CEA 2.3
CEA.CEA 107 CDFI
CEA + CAS 70 (65.4%)
MCA  PSV.MV PI 13 (12.1%) 24 (22.4%)
( P<0.01);EDV 3 . CEA
(P=0.722), 86 80.4% .
MCA PSV.EDV.MV 13
( P<0.01);PI 7. 5 . 1 - 1 2,
(P=0.317) .
PSV.EDV.MV  PI
( P<
0.01) , I,
2.2 ICA
107 CEA (1) 2]
(86 ) ICA B AR R TR FYIASUE ST R
(3.4£0.9) (0.6+0.4) mm R Sk AR B B 2 Rh T4 R TR
(P =0.000) o T BTN Bl A Js 9 FE BRI 7 AR AR e s ik i AT g
1 (% xs)
PSV( c¢m/s) EDV( cm/s)
t P t P
86 60 +17 82 +32 6. 463 0. 000 33 +11 33 +13 0. 357 0.722
21 63 21 46 +20 6. 168 0. 000 34 £12 24 +13 5.5% 0. 000
t 0.531 4. 890° 0.516 2. 842°
MV( cm/s) PI
t P t P
86 42 +13 50 £19 3.624 0.001 0.67 £0.14 0.97 £0.25 11.846 0.000
21 44 + 15 32 +£16 5.459 0. 000 0.67 £0.15 0.70 0. 18 1.026 0.317
t 0.429 3.960° 0. 808 4.556"

14P<0.01



CEA

- 405

CEA
155
9% ,
2%
. Ot ¢
55.4%
34% 11%
65.4%
12.1% (13 )
3
20

2010 26( 11) : 10014004.

2010 18(8) : 607-610.

Weis-Miiller BT Spivak-Dats A Turowski B et al. Time is

brain? Surgical revascularization of acute symptomatic

occlusion of the internal carotid artery up to one week J .

2014 8 18 11 8 Chin J Cerebrovasc Dis Aug. 18 2014 Vol. 11 No. 8
21
J N 14 .
6
3 CEA o
3.1 MCA CEA Panneton
CEA CEA
59% 30%
o "2 TCD
74  CEA
CEA o
MCA PI (70 )
22.4% (24 )
b MCA
PI (P =
0.317) PI
CEA o
3.2 N CEA °
21 1
CEA
o PI
TCD
941
W PI
MCA PI
’ 1
N MCA
PI o MCA 2
PI ', J.
3.3 3
1
CEA - 30d <3%  <6% - Ann Vasc Surg 2013 27( 4) : 424-432.
> 4
CEA B



10

11

* 406 2014 8 18 11 8 Chin J Cerebrovasc Dis Aug. 18 2014 Vol. 11 No. 8
2013 10(9) : 462-467. American Association of Neuroscience Nurses American
Association of Neurological Surgeons American College of
J . Radiology American Society of Neuroradiology Congress of
2014 11( 8) :397-401. Neurological Sur-geons Society of Atherosclerosis Imaging
Fox AJ. How to measure carotid stenosis J . Radiology and Prevention Society for Cardiovascular Angiography and
1993 186( 2) :316-318. Interventions Society of Interventional Radiology Society of
Fox AJ Eliasziw M Rothwell PM et al. Identification Neuro-Interventional Surgery Society for Vascular Medicine
prognosis and management of patients with carotid artery and Society for Vascular Surgery J . Circulation 2011 124
near occlusion J . AJNR Am ] Neuroradiol 2005 26 (4):145.
(18) :20862094. 13 North American Symptomatic Carotid Endarterectomy Trial
Panneton JM Berger MW Lewis BD et al. Intraoperative Collaborators. Beneficial effect of carotid endarterectomy in
duplex ultrasound during carotid endarterectomy J . Vasc symptomatic patients with high-grade carotid stenosis
Surg 2001 35(1):19. (NASCET) J .N Engl J Med 1991 325(7) :445-453.
14 European Carotid Surgery Trialists” Collaborative
Group. Randomised trial of endarterectomy forrecently
J . ( ) 2011 8(12): symptomatic carotid stenosis final results of the MRC
24932501. European Carotid Surgery Trial ( ECST) J . Lancet 1998
351(9113) : 13794387.
J . 15 Executive Committee for the Asymptomatic Carotid
2008 5( 12) :536-540. Atherosclerosis Study ( ACAS) . Endarterectomy for
asymptomatic carotid artery stenosis( ACST) [
J. JAMA 1995 273( 18) : 14214428.
2006 3(6) :2442717. 16 Ott C Heller G Odermatt M et al. Intraoperative duplex

12

Brott TG Halperin JL. Abbara S et al. 2011 ASA/ACCF/
AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/
SNIS/SVM/SVS guideline on the management of patients
with extracranial carotid and vertebral artery disease. A
report of the American College of Cardiology Foundation/
American Heart As-sociation Task Force on Practice

Guidelines and the American Stroke Association

ultrasonography in carotid endarterectomy: the impact on
indication for immediate revision and intermediate-term

outcome J . Vasa 2008 37(2):151456.

( :2014-0640)
(AL B 1)

14

14
2014 10 30 —11 2

o

2014 9 30 .
I WWW. ocin. com. cne
Email: chstroke@ 163. com; 0cin2014@ 163. com.
/ 0 02131161784,



