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W = B BY: S 4 Wl CTHE T AR (WBCTP ) 407 I H A3 30 ik o B AR ( CEA )5 35 3 ik S 42 s R ( CAS)
Xof 251 2y ok pe A £ A LT AR U A 1 1 R i B 25
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EMEFE, AT CEA 11 4], 47 CAS 21 fil. I BB ARAT . RIS 1 JHE1T WBCTP £ >R 4 i i 1
B, AT LR P AR IR i £ (cCBF ) o XS IR (rCBV ) o AEXSFE B E (eMTT)
A ) 25 5%
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Carotid endarterectomy versus carotid artery stenting on
cerebral perfusion in patients with carotid stenosis
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Abstract Objective: To analyze and compare the influences of carotid endarterectomy (CEA) and carotid artery stenting
(CAS) on cerebral perfusion in patients with carotid stenosis during perioperative period by means of whole brain
computed tomography perfusion (WBCTP).

Methods: According to the criterion of the North American Symptomatic Carotid Endarterectomy Trial
(NASCET), 32 patients with carotid stenosis that was confirmed by whole brain angiography were selected.
Of the patients, 11 cases underwent CEA, and 21 cases underwent CAS. All patients underwent WBCTP
examination before and one week after operation, and the cerebral perfusion data were recorded. The changes and
degrees of the changes in the perfusion parameters that included regional cerebral blood flow (rCBF), regional
cerebral blood volume (rCBV), and regional mean transit time (rMTT) of the two groups of patients were

analyzed and compared.
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Results: Compared with preoperative data, rCBF, rCBV and rMIT were all significantly improved in either group

(all P<0.05), but the degrees of the changes in all parameters showed no significant difference between the two

groups (all P>0.05).

Conclusion: Both CEA and CAS procedures can improve the cerebral perfusion in patients with carotid artery

stenosis, and they also exhibit similar efficacy.
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B8l ok e 7 g 7 BRI H AT 3 2 A A 318 ik
NI AR ( carotid endarterectomy, CEA ) |
Sl Bk ER SZ A I AR (carotid artery stenting,
CAS) PIREFARITAX, W TUEPERFTARITX
EP NS AN 7 ST A SR I =W =
ZoEBCE MR . W FET A R A WA A
B B T Ao AR A i 0 Bl Jok A e A M
R B2 J7 W S AFAE 2250, Nz HAG Al E T
PEE 4% (whole brain computerized tomography
perfusion, WBCTP ) Wil #51 5h k8 7 i & TR i
Jo R AR AR, BT LA A i R T WBC TP AR
FLELCEA 5 CAS A AR A 22 35 8 Jok e 72 28 25 i
TR T W AR 2 5, USRS T .

1 ZREFE

1.1 —fRRER

W 2012458 H—20144E8 H 784 B K4 &
Hh L B g I A R I2 9T RO 5t 55 Bl Ik R R AR
H (CEABCAS) ImRBER . AEFRUE: (1) ARHT
347 4 i 3 Dk 1 SR SEAEAE S Bh Pk g g A, H
SRR B AR =50%, IR B FHRAER
JE=70%, HH47808 k& BB A ; (2) RHT.
AJG UE 47T WBCTPA £ # H 2 YA A 24 0] B 2 %
SEVE R (3) A R B U R 1
(4) TotE o S A B o HERRARAE (1) /5009 i 7
A (ARSI Bk . TRERE . MRS ) SORAT4
JE B K RT B2 W I AR 2 5 (2) A & LA A 4 ™
PR (3) TARFIG 29K WBCTPK £ oK T HiLiE il [a]
WHEAT 5 (4) RGBT AR . o . F AR AL
2RI ; 6) RITIHHECEARS , WEARH
N G 58 B R By 1k AR B 7S B AN R (6) R
Ja3 M A B AWM EZE R T30%% . 46 Lk
PR 320, PR (69+10) %, F27H4)
(84.4% ) , 5 (15.6% ) ; ToHEARVERH 17141
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(53.1% ) , AIEIRMELELSH] (46.9% ) ; H
JiAE2601 (81.3% ) , A AE6H (18.8% ) ; B
PRI BT OB, LR 835 14451, P B 5 1491]
ek Lo R A 31

1.2 ARA*

B AR B R WA 9T O 2 e S R
R A — F T B B Ry N R 2 T I
B o AR AF AR BT R AR X 32 61 A 4R it
ITCEABLCASAR il & Bl F AR i . 0%
I F 48 B 58 o A HEBR AN TR, S e
AR HOR A T RCT R B ik T OR S
AR, M WBCTPK & 7 ZRMA A B H A
HI RS WU ) ) fE AR AR C4a X {E ) - A
Jife (cerebral blood flow, CBF) . il 7 &
( cerebral blood volume, CBV ) . V338 i i [H]
( mean transit time, MTT) , L /A W < N
KIS bR A X . AHXTCBF (rCBF) . MXFCBV
(rCBV ) KAHXIMTT (rMTT) . ficJ5 15 H w64 5
A5 TR AR AR AR 5 BR AT AL R BE . rCBFARE
fb ( RJGrCBF - RHirCBF) . rCBVA{L ( KJF
rCBV - RE[rCBV ) . rMTTZ 4k ( REGeMTT - K
JGrMTT) .

1.3 GitFabE

K HISPSS 18.0/iA, 437l CEA. CASPIA
BE LS A FARANE3WPE TR (rCBF, rCBV
rMTT ) #ATECX R 55, FRFCEAZL 5 CASH B
3IGVE T A b B R SRR (rCBFAR 4L .
rCBVZARAL . cMTTAEAL ) 405l AT A ph S FE AR U
K. P<0.05U B 220 A Giit 2 & X

2 & R
32 {91 B ¥ S S TR, Bk B2 bk Bk

7, HhCEABRZ 11 (34.4% ) , CASHH
2101 (65.6% ) . CASZH T3] (455, 10, 19%5)
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BARERATPKE KB (carotid sinus
compression syndrome, CSCS) , i H# kT E 2
Wy £ 10T 2 1R 5 SRR o PIAE AR R AT T
IR R B AR G BOR AT G, 154, B
961> S R FAR > A f5 L3 0  : rCBF 3.1%
(1/32) , rCBV 12.5% (4/32) , rMTT 31.3%
(10/32) ; CASZH114 (73.3%, 11/15)

CEAZL4N (26.7%, 4/15) ; FAHEAE & f i
BART.T% (6/78) , XA H H H BLH50.0%
(9/18) o WBCTPH A % I Fft A XA e 3 3

Sk Pe s BEMEE WAL (E1) , CEA
4. rCBF ( P=0.01) . rCBV (P=0.02) . rMTT
(P=0.04) , CASZ{:. rCBF (P=0.02) . rCBV
(P=0.02) . rMTT ( P=0.04) , ZR¥EL ¥

B ($P<0.05) o P E] AR S N E 34
Fr7E 4k : rCBF (P=0.59) . rCBV (P=0.62) .
rMTT (P=0.71) , 22 EFEitFE XL (¥
P>0.05) o 32 H 3 [l T AR 0T 1l 98 1 45 T 4 A
AR BRI R,

E1 BEEFAHMET3ITHERETLER (CBF, CBV: d&RXRig#s, WiiAETELMLF, CBF. CBV HAS;

MTT: EEXE#SNETSE, MTT ERK)

Figure 1 Perioperative changes of the 3 cerebral perfusion parameters (CBF, CBV: the more pronounced in the red region, the better
perfusion and higher CBF and CBV values; MTT: the more pronounced in the blue region, the better perfusion and lower MTT value)

x1 FMARFAREIHEREURERERE

Table 1 Perioperative changing levels of the cerebral perfusion parameters between the two groups

205 tCBF rCBV tMTT 2] rCBF 1CBV MTT
CAS 4 17 0.01 0.11 0.00
1 0.18 0.02 0.60 18 0.05 0.07 -03
2 0.02 0.11 0.01 19 0.01 -0.01 -0.02
3 0.06 0.02 0.03 20 0.04 0.02 -0.15
4 0.07 0.02 0.01 21 0.31 0.21 0.25
5 0.01 -0.05 -0.04 CEA 4H
6 0.10 0.15 0.30 1 0.23 0.10 0.30
7 0.25 0.14 0.15 2 0.14 0.04 0.06
8 0.15 0.08 0.40 3 0.11 0.01 -0.02
9 0.04 0.05 0.02 4 0.32 0.09 0.40
10 -0.12 -0.03 -0.13 5 0.17 0.04 0.55
11 0.17 0.03 0.02 6 0.01 -0.05 -0.36
12 0.07 0.06 -0.05 7 0.05 0.09 -0.35
13 0.19 0.16 0.30 8 0.05 0.05 0.00
14 0.10 0.06 0.15 9 0.03 0.01 0.15
15 0.02 0.04 -0.20 10 0.28 0.03 1.45
16 0.21 0.05 1.40 11 0.10 0.08 0.00
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EF ARG 2 RAMME A KRBA B 25, AL
SIS R M — AP G T o AR 3 B Jhk A IS X i ik
HLMETE T TS . CEA R o 35 30 bk £7 76 5 30 P
Wi, CASAR Hh i 37 JG BH W7 Ll 4R S 2R A7 A X BBk
2 E D ate o 0 e ST N - B o S = 07 S el I E 2 N =
P I B S IS T REAEAE 2 S, XFh R
T AEAE R AR S50 B 7R B 1)

7 S 3 v SR AH X AR R 4 ) (B Ok AR Dy i
FEVEMN bR, —Je i TREMEA =& &k 4
Xif A 38 2 0 — A5 A B PR AT A Ik A R B
PR AR 2, XEREZREH T EEMAE
SR e NI i B 9 R (LB S 2 S b T
e PR O R T (L A T 0 R B £ A 26 2 39 B
Jik A 7 E AR 5 AT FR AR A e e

Xt ik BOAR J5 1R AR SR AR 5 i T B R SR
BFE) 5 B S H E AN EH ZWF 5 X FCEAR
HRBAEHE R AT ARE LN ER G
3PN SE SR O LR A2 AT, R FCASEE
ARG WNE 0 2 K ARG L/ B,
UJHJG CAS B HETE R 0L 2 Rl P20 Hoflh =4
Wl Bl R S kR E B E ARG S RG
VAR T ol s R B W e 25 59, AR SEWF SR R s
WBCTPH 2 22 HEFE ARG 1A, B2 % 5 Wi b AR 2%
5 1 v 1 5 e E AR S 1R A A el D SR S s T R
Fas, BLET R 8RR 5 HE T B0 T AR & 0L B B 7
AR O T ik P8 T 5 e

2545 UL B W A4, AT R LCEA S CASX T ik
WEERAAEw SRR, 2 Sk ER
BT R A, A ARSI SR, 2 A I W AR
AR AR5 B0 AR e R . R E N T
AR AR BT G 2 SO AR B el EAE 2 (]
Ik & AN/, H CAS K AR R e, —
FBE LR S 22 800 R0 3 i T R SR I R TR AR . AR
CASG) KA S/NE R, H 347 /R i 48 B 3% 98
TRE ST Z N, BRIk 4 AR RS O T
HRE T2

A5 e IR 43 BB 3TAE bR A7 AE R R B
bR M B R TR, R ARREL . X
TrCBF . rCBV X P 1048 b 7™ A5 040 3 AR 1 FEAI
SEH NN BBl T A HUS B B R R i
iV A S A, H S B A B R R T A P i R
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FACEERE S, S BN IR T M At s S O B B
WAFE—E RS, M EARERRA, S
M T AR AR . XA 3B R UL,
XS] BE SR B S bR, REASTHR R, FF
SR X TR s AR BB, IR T A B 2 R R S
Z BRI R v A8 0 B8 T B & A I o AR R A
Ko XFMTToHT G & IAEA 256 TPz TG i 5%
KOs 15 T A S BE P Bl b 66.6% (110/15)
B T AP AR Ar . A 2EE P MTTA & L
A 224, WRIEAXMTT=CBV/CBF, #4rH
HEMTTAEA G B AEA, —J5 [ a] GBI T X £
BHCBVELE K TCBFTE, ) — i % JECAS
2 AR J5 J 3 PN A T A2 A% I B R AR AR T MT T X A
BRURRAR A B 7= 2B B 2

CASHPT63.6% (7/11) % %4 - kT
5. 10, 195 8%, HX36lBEAREHEE
CSCS, XIERITERE . EHEMILHIECASH 7
B A 5 CSCSH AT RR AR AEBOR R, R
B i B S Wik 2L 2 R I R T 43 A5 B
A, [HH T CSCSH L, 53X Fh gl 36 35 B2 e Ik
A B8] ] 5 2E SR, AR S R VR S A A R K G
{4k FCSCSsZm R T8, SR ECASH 5CEA
5 H G, TR ICASA A R LB I g
CEAZ & . ZBHINRX A T~ CAS B FlF AR
G HE AR AL CEA R A BN 4% . HRFRLER Y5k
JE 38 S AR T 7 36 7 359 ] % 8 4000 2 i s 241 2
TR AE R . AR, TR B KA i R R —
o3 H o

S TR N VNS A T A L RN L
F, WO EIGIRP 5 X FCEAS CASIE S Z 40 i
TC B2 1, a0 S DA X T 2 i i 2 2L 5 e
1 43 A7 T BE 23 R DA T AOT RERT Y L &
AW e BT 4 BB R AR T B A S s kU
MTTC K & IE & HCBFR AL ALK, HErHLH
T R B N TR G T (= R SR AW =27 N
BEFBORWHLRBIER, RFCREMEA X, X
A RE I S 0 T 80 B0 kO A% R, A P R R Y
[N AW = 1 W TR e v S E N (E R S
SPEATFARBHL, M S BCEALE S5 CASH K M
AL
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