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[Abstract] Objective To compare the cerebral blood flow (CBF) changes before and after carotid
endarterectomy (CEA) and carotid artery stenting (CAS) and perioperative events in patients with unilateral
symptomatic carotid artery stenosis, so as to provide references for patients to choose surgical methods.

Methods Forty - three patients with unilateral symptomatic moderate to severe carotid artery stenosis (>
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50%) were recruited from January 2018 to June 2020, including 19 cases in CEA group and 24 cases in
CAS group. The dynamic changes of CBF values and perioperative events between 2 groups were
compared. Results The hospitalization fee (t = - 11.850, P = 0.000) and the incidence of postoperative
hypotension (x* = 3.634, P = 0.022), bradycardia (x* = 3.634, P = 0.022) and new DWI high signal (x* =
18.734, P = 0.000) in CAS group were higher than those in CEA group. There were significant differences
in heart rate (F = 65.403, P = 0.000), diastolic blood pressure (F = 6.980, P = 0.012), CBF values of the
affected side and the healthy side (F=7.717, P=0.008; F =15.170, P =0.000) between 2 groups before and
after operation. There were also significant differences in heart rate (F =2.452, P = 0.048), systolic and
diastolic blood pressure (F =13.296, P =0.001; F =5.814, P =0.020), CBF values of the affected side and
the healthy side (F =48.959, P =0.000; F =57.758, P = 0.000) between 2 groups at different observation
time points. In CEA group the heart rate on the Ist to 3rd day after operation was higher than that before
operation (P = 0.000, 0.000, 0.003). The CBF values of the affected side on the 3rd and 7th day after
operation (P = 0.000, 0.001) and the CBF values of the healthy side on the 3rd day after operation (P =
0.000) were higher than those before operation. In CAS group, the heart rate on the 1st and 2nd day after
operation was lower than that before operation (P =0.000, 0.005). The CBF values of the affected side (P =
0.000, 0.000) and healthy side (P =0.000, 0.000) on the 3rd and 7th day after operation were higher than
those before operation. Conclusions The dynamic changes of CBF values, blood pressure and heart rate
in the early stage after CEA and CAS were different, so we should choose the appropriate individualized

treatment options for different patients to achieve better therapeutic effect.
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Table 1. Comparison of baseline data between CEA
group and CAS group

e (a219)  (aoasy Wl Pl
PES (4]) 0.006 0.938
Bk 16/19 20/24
7k 3/19 4/24
AEW (R +s, %) 62.26+8.39 62.71+5.15 -0.214 0.831
EEEH (2 +5,kg/m?) 24.88£2.92 25.29+4.07 -0.367 0.715
e I (41]) 12/19 16/24 0.057 0.811
L9 (41]) 3/19 9/24 2.484 0.115
R (H1) 7/19 12/24 0.744 0.388
e ML RE (1)) 7/19 11/24 0.352  0.553
B it A< e (451 11/19 12/24 0.266 0.606
W s (1)) 8/19 15/24 1.773 0.183
S kA A 53] (f4i]) 0.103 0.748
7 7/19 10/24
eyl 12/19 14/24
B ik pe A= B E (451]) 0.349 0.084
>50% ~ 69% 2/19 2/24
70% ~ 90% 11/19 16/24
>90% 6/19 6/24
éﬁ”ﬂtm“”;‘ﬁ 1.68+0.67 1.63+0.65 0.293 0.771
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Table 2. Comparison of perioperative observation items
between CEA group and CAS group
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Table 3. Changes of heart rate between CEA group and CAS group before and after operation (x +s, time/min)

A5 Lk AR 1d(1) ARJEF 1R (2) AREH2K(3) RIGH 3R (4) ARIEH 4R (5)
CEAH#H 19 77.95+4.97 90.37 +10.30 87.58+7.76 85.53 £ 8.66 80.11 +5.87
CAS# 24 75.25+4.21 67.88+ 8.74 69.92 +7.40 72.50 +4.69 73.00+6.03

CEA, carotid endarterectomy, 5 5h ik N BT AR 3 CAS, carotid artery stenting, i3 Ik S B8 R AR

R4 CEAZS CASHBH FARHG O A ALY 5 4 i
T 2200 B 3R

Table 4. Repeated measurement design analysis of variance
table for the comparison of heart rate between CEA group and
CAS group before and after operation

75 5 ok U SS df MS FH P
A B 8413.870 1 8413.870  65.403  0.000
)4 s ) 292.785 4 73.196 2452 0.048
AL FE x LS 2671.761 4 667.940 22379  0.000
2 | iR 2 5274.539 41 128.647
HNRZE 4894.946 164 29.847

RS [ Ab B A ] WL I ] 50 S5 14 P P LG

Table 5. Pairwise comparison of heart rate at
different observation times in same treatment group
HNPIFLL _ CEAHL | HNPIP L o casAl
i P i PH
(1):(2) -4.940 0.000 || (1):(2) 3.969 0.000
(1):(3) -3.831 0.000 | (1):(3) 2.870 0.005
(1):(4) -3.014 0.003 | (1):(4) 1.480 0.142
(1):(5) -0.858 0393 (1):(5) 1.211 0.228

CEA, carotid endarterectomy, B Bk B B BR R 5 CAS,
carotid artery stenting , £ 81 [k 3 48 B AR
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RIEAF A BT, Z 558 R, RIGH 2 M3 K
e FARF L, ARGH 4 KIFEZEARFKT;CASAEH
ARG EE 1 R0 FHA T B EAE, Z 5 BT, A
JG 5 2 RABK T AT, RJG 5 3 F 4 XTI+ &E R FTK
o B K BE VTR AR 5 5 1 R0 A = P R
YR E AT I A SR, R S R R I
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®6 CEAZLY CASHLURAE FAHS i #9484k
(x+s,mm Hg)

Table 6. Changes of blood pressure between CEA group
and CAS group before and after operation (x +s, mm Hg)

4151 1% A Bt H B i
iR
CEAH 19 139.89 + 14.21 135.11+11.58
CASHl 24 136.54+16.52 125.04 +15.26
FFIR IR
CEA 4] 19 88.95= 9.09 7726+ 7.32
CASH 24 75.54+11.45 70.67= 8.74

CEA, carotid endarterectomy , £ 3l bk N BE ) 1% R 5 CAS, carotid
artery stenting, 3 3Jj ik 3¢ 22 i % R

&7 CEALH CASHLEE FAHIJG M b i 3 &
BT 2 T R

Table 7. Repeated measurement design analysis of
variance table for the comparison of blood pressure
between CEA group and CAS group before and after

operation

AR S ok YR SS df MS FIE  PfH
W45
QbR 954.455 1 954.455 2934 0.094
£ B[] 1406.956 1 1406.956 13.296 0.001
AhEE x N EREFE] 238770 1 238.770 2256 0.141
2 [\ R 22 13337.917 41  325.315
AR 4338.579 41 105819
&3k
Ab B 763.814 1 763.814 6.980 0.012
W B[] 388.449 1 388.449 5814 0.020
b 3 x U I [A] 7519 1 7.519  0.113 0.739
2 7] {5 22 4486.558 41 109.428
H AR % 2739.365 41 66.814

Wb 20 WP I REFE—E X R, (ALK
PLEIA 1 T ik — 2R &K

AT 53 550 3 Ik P9 RS BT B A R 3 B ik S R 0
A JE i AL R AL 5 CBF {H A
HAL, 5 80 8h Bk 52 R g K 32 M s S A U T AR kA
5o S bk P9 B Y BR AR S I 0 R i £
L T 35 8 bk S T AR G AR I L0 Bt 2R R £
L, 33 A, B8 fift T 59050 ok N I B R U5 CBF {11 & 5
F 50 80 Bk AR A A E ARG 7K CBFE L F
R FEA ¥ TR, 3 H G K W9 & e o KA i
B R I PR3 56 7, 39080 ik S 40 BB R B & AT
J& 30 K P K A R 2 v IR S T 4 3 Bk P D B
REH T AP CASH A G A 1741 (70.83%)
HELH & DWIFE (S5, i CEA 414X 1 1 (5.26%) , %

&8 CEALLH CASHLBHE FA RIS DM CBF {4 192 1k
[x+s,ml/( 100g-min)}

Table 8. Changes of bilateral CBF values before and
after operation between the CEA group and the CAS group
[x £5, ml/(100 g-min)]

£ 7| BB ARHT1R(D) ARIEH3R(2) RFEHTRE)
A CBF i

CEAZ]l 19 40.81+10.17 58.96+10.88 51.79+9.00

CAS4l 24 39.10+ 431 46.93+ 7.88 49.08 +7.06
{1 CBF {H

CEAZ{ 19 4839+ 9.23 58.68+ 891 52.95+7.07

CASZH 24 44.08+ 4.68 48.69+ 4.85 49.96 £5.01

CBF, cerebral blood flow, i il ¥ i ; CEA , carotid endarterectomy,
i 5 ik IR ) 5 R CAS, carotid artery stenting, 15 ik 32 48 ke
A

R CEALLY CASHLE & F A RIS MM CBF fH L4 1Y
MBI 7 22 70 M 3k

Table 9.
variance table for the comparison of bilateral CBF values
between CEA group and CAS group before and after

operation

Repeated measurement design analysis of

RUE- S 3l SS df MS Fii Py
B CBF {4
Jib # 956.206 1 956.206 7.717 0.008
W< 15 ] 4029.828 2 2014.914 48.959 0.000
ARBE AR ] 686.760 2 343.380  8.344  0.001
2 ] 15 22 5080.386 41  123.912
N2 3374702 82 41.155
{@ ] CBF {E
Ab 1461.191 1 1461.191 15.170 0.000
W4 15 ] 1849.951 2 924.975 57.758 0.000
AR x N ERRF R 264742 2 132371 8.266  0.001

2 ] 1% 22
HNRE

CBF, cerebral blood flow , I Ifil J7i f

3949.283 41 96.324
1313.205 82 16.015

SAGIEE L W B 4R 2 5OICRE AR Y
CASHL 1 ]t B 4 % 5 IR ER R . B & DWI &
55 A Y 3 R R AT RE A 3 B0 ik S 4R B R
AT R B 2 LT T R BT i
S FHIN KRR RS AR T BV T E ™, A
JEE B ML B AS B R — R R

JUGE 55 5 WF 5 AT BA R J5 R R i i (R4S
A R R L AR, b, CEA 4 2 41 (10.53%)
CASZH 1 1](4.17%) , 2 Wi /K | 5 He 55 X 40 B, E R
SR A, A BN S o A O RO . A SCER AR EE
30 8h Ik P9 BEE 910 B R IS G e E R R B IR R AR Rl
0.4% ~ 14% , 1 39 ) ik 32 38 BOY A 5 i 9 1 25 G
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R0 [R]—Ab AT AR [F] WL EE (] 5 S CBF {1 4
W EL R

Table 10. Pairwise comparison of bilateral CBF values at
different observation times in the same treatment group

AT CEAZH CAS#
tfE Pl tfE PAE
A CBF {8
(1):(2) -5.567 0.000 -4.114 0.000
(1):(3)  -3.368 0.001 -5.245 0.000
fe i) CBF {4
(1):(2) -3.748 0.000 -5.884 0.000
(1):(3)  -1.660 0.103 -6.857 0.000

CBF, cerebral blood flow , i ML %t it ; CEA , carotid endarterectomy,
5 30 ik N YT BR R 5 CAS, carotid artery stenting, 51 3h ik S B8 e
A

TER R 0.44% ~11.7% >, 5 AW 58 45 A5
AN, CEA 204 2 ] (10.53% ) H B % 85 1 i #2843
T, BE i ¥ 2 G2 i o 39080 ik N D) B AR 5 3 8 B
& A Bt A7 1 K 5 (CREST) BF 58 27, # 8 fik
PR ) B R SO R 2 005 kAR ROl 4.60% (531
1151) , 4 33.96% (18/53) [ . & 78 1 4~ H B 5 i} 2%
fi#% ,80.77%(42/52) WY B # 1E 1 AF B U7 I 22 it , H 14F
B 17 B R K 30 M A 28 400 405 A O 2B 3 T A Bl AR Y
IFi) B 122 S0 B 9 30 & B, 350 8 ok P 10 ok R A 3 0 UL
158 K A= 2% W] Gk s T 308l ik S 28 BB R (2.3% Xof
1.1%,P=0.03) >, AWF5E CEAAA 16(5.26%)
PO WIBESE , 236 97 J5 22 i 5 T CAS 2 Jo.0 LR
FEIRH VI RE AW HEA BN G, T,
FRAT LR £ S R A B0k R A E TR IT T &
) B, A 55 3 & B, 300 80 ok S 48 OE R BB A
B % 2 200 80 ik o9 B DD BR AR B 2 4%, SR fE R | H
TR 0 4 i DX 9 R 8 1 BE 1 AN 58 35 (A A0, 3
B Ik P RSB 153 AR AT J2 5 0 i S

A G 1 A7 HE— FE 1Y Ry BR A - (1) FEA A/
(2) KX B AT INM I RE AN - (3) R )5 30 KB
BF, A R ETTI2HE & MRL (4) K 171K W B
iR 228083 ok E A i, 4 309 il 1 R %o TR R )

25 RT3 N ik PRSI I R R Bl Bk S 4R
JE AR F ] CBF {H L 3 R Il R A8 fb A7 7 22 5%, i T
Xof R T R 38 635 F 0 NIRRT YT O 58 L LR B
UFHVRYT RO o 5 BBl KA SOY AR A L, 2508 ik
P RREDD B R R B 2 D RS BE R R GA VR YT
2 ) 3 AN 52 3 b X, 6 F () R 3 S 3 3 ik o )

R A S Bl Jik SR R R
AT BEATY S LB B %
Flszms
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