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Abstract
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Background and Aims: Carotid stenosis is an important cause of stroke, especially ischemic stroke.
Early detection and effective treatment are essential for reducing the occurrence of ischemic stroke.
Carotid artery stenting (CAS) is a common modality for the treatment of carotid artery stenosis, but
various complications may occur during and after this procedure, and there is still the risk of restenosis
or occlusion, thus evaluating its efficacy through effective methods is of important clinical significance.
This study was conducted to analyzed the assessing abilities of computed tomography perfusion (CTP)
and high-resolution magnetic resonance imaging (HR-MRI) in patients with carotid stenosis after CAS.
Methods: The data of 44 patients with carotid artery stenosis who underwent CAS treatment between
February 2017 and February 2020 were collected. All the included patients underwent CTP, HR-MRI
and DSA examinations before and 2 months after CAS. The differences in the parameters of CTP and
HR-MRI before and after CAS were compared, and using the results of DSA as a gold standard, the
relative efficiency of the two methods in detecting residual carotid artery stenosis was compared.
Results: The results of CTP showed that the relative cerebral blood flow of cerebral artery was increased
and the relative transit time and relative time to peak were decreased significantly (all P<0.05), while no
significant difference was noted in the relative cerebral blood volume on 2 months after operation
compared with their values before operation (P>0.05). The results of HR-MRI showed that there were no
significant differences in the vascular area, tube wall area and lumen area (all P>0.05), and the plaque
area and plaque load were significantly reduced on 2 months after operation compared with their values
before operation (both P<0.05). DSA detected 16 branches of carotid arteries with stenosis, and the
improvement rate of carotid artery stenosis was 80.00%, CTP detected 12 branches of carotid arteries
with stenosis, and the improvement rate of carotid artery stenosis was 85.00%, and HR-MRI detected
14 branches of carotid arteries with stenosis, and the improvement rate of carotid artery stenosis was
82.50%. The two methods had a similar ability in detecting the residual carotid artery stenosis (P>0.05).
Conclusion: Both CTP and HR-MRI can be used to evaluate the efficacy of CAS in patients with
carotid stenosis. The complementary use of the two methods has certain clinical application value.

Carotid Stenosis; Stenting; Perfusion Imaging; Magnetic Resonance Imaging
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IR A% g A BR AR DU R BE IR, TR iE 2% I
Bl KO 7 die g R DL, o R L i A R R
30%~35%". Bk X 42 B A AR (carotid artery
stenting, CAS) V7 20 2l Ik B 78 BE 4% A 24 Fl B Fili 4
o RH A R, (H CAS R J5 & 31 8l ko 72 23 52 il
SRFE I TR . O S 80 B 4 SR CAS Iy Bt
Frovfl B B R IR R & X . CT ¥ E &
(computed tomography perfusion, CTP) §E % P 3 |
JE L S ST Bl TPk A AR A RO R 0 IR > BR Y
MR O, 2 AT 2 AR PE O CAS 3% fil
FERARIE TR, (Hizad B 2 A& R, JFE
e 2 T S i 7 S S B N R ) e
W, o PG AR 1R (high resolution magnetic
resonance imaging, HR-MRI) 7] JF 43 #r 8l ik Bk %5
S Bl ook FE RE AL BE M BT L B A5 DL KRS R A B
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8 3 X} CTP . HR-MRI 1 #i 3 ik B 28 5 3 CAS J7 %%
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1 AR5

1.1 IeERER

[l Josi P 3 B FR BE 2017 4F 2 F —2020 48 2 J] 18]
W 2k 1Y B8l ik B 7 0F 4 32 CAS IR YT (10 3 44 1],
Ak B HE A CASTE N IE, HHEBRZS =E . 40
AbrifE: () f54 (Bl 2bEm) 6 ke
Wibr i, 2 CTP 45 52148 K A 12 Wi oy 31 2l ik bk 7%
B Q) ¥y mige s, SERMES A (R N
B & A B A ) >50%, G IR M Bk A >70%
(3) REj. RJGHIZH CTP, HR-MRI K %5 ; (4) 1%
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FR AR E A HEBRARUE . () HEBR 3N H DAY
PPN S L BB (2) ish ko 4 ZE R (3) Bl
TIRERSE 7% % 5 (4) HEBR CTP. HR-MRI K & 28 2 % .

7N e

Horp A5 B 196, 25 ]; 4Rk 42-81 4%, F

¥ (6545+1428) % ; K T & 45 & (BMI)
(25.02+4.26) kg/m®, KA. [JflsEEH 28 6, &
27 M Mg ke 1t AR A 16 461

1.2 Fik

1.21 %R n% AB®BEWML CASIRIT, AT
TVER s SEHEAT R RR I, 22 B Bl it DA 2 )
TiE 6 P ki, fEFLUKKERRT, ¥Ko6F
SEWE TR, 258 5K R 2% 3 85
W Bl Bk B TR AL, AT DRIP4, RE, TE YK
BRgg, P TR, BEEEK SR, SR
TR AT W AR, DRI EHN ., 2
AL R HE T FARAT . FARE 24 H Bl L) CTP .
HR-MRI P4}z DSA #6545, ELIRKG A 5 4 .

1.2.2 CTP & R &R = KR 256 HE
CT, A5 . Brilliance iCT. J¥k: FH & & 54
(fEE KA A, #5 . CT motion-XD8000) £ 1 Ji
ik 1 5 W B R 300 mg/mL A4 00 4E L, F) 45 mL,
WP A 5 mlss, 5 s PUJF AR FH, 4 A 1)
H50 s, BEERMER K. T F O e KO k)2 Y
Kb gh ks Zrishfik, A#MSHEENT.: A
A E 25 em, HA)ZEHN 5 mm, HFFEH 512 %
512, HEMEEEIHR 20.00 mm, EERELH R 1.0 s/rot,
B 150 mA, B H R 100 k., B X TR
MR VAT A WAL 31, 45 30 4 A4S )2 11 A R 6T A 1L 37
T ARG M I R . R X s A A DA B AR X A
TN O N B2 e PR S - N N O G
R 115705 s AR Q8 S W e [ NS £
48R A DX IR T IE OB Xk, HRCH S (A
0D 170 O 11 . 11
) /AN A LA A 2 (R, R N G I 2 L A
Xof 3 3 s ) LA B R X 3k W s i) 53 ik TR Lo

=1

1.2.3 HR-MRI#4& KA &4 ff 22 LR 3.0T
MR 1, %42 Ingenia, %] 16 38 18 3k FiHE 4
LR VE K A . 7F TR/TE 4 29 ms/3.4 ms 254 5 %] 3D-
TOF 1%, W24 emx 16 em, J2JE 1.6 mm, #1%%
1200, BORWRECLIR, HEFE 320256, LAULAE R
W Al x50 3h ik #E AT 2 %8 5 . 3B /€ TR/TE
2 883 ms/49 ms F5 A T 58 B T,WLF 4 o X L 7] A 7
i 0.2 mU/kg i GA-DTPA. B RE VG4 25
WA BT ARG, 58 BOR B A A A I BRI i
MBI AT A5 RE TR A5 LA S BEBR A B . K/, iR
TAE B T FE R BRE B A7 e R
1.2.4 DSAKE K& BA: = CHIH DSA £14
%, BS . AlluraXper o 2o B s Bk R AT A, ik
Xt AE S bk . BAE T sl ik L K U $5 R st ik gk AT
TR .
1.3 BBk FE IS W bR

BREME. F9AFE, IEHRED 0~
49%; WERRAE . {9 R AR SHE L H A WD
50%~69%; T REBAE : AF T KR EHE LA E AR
> 70%~99% 5 A% RG-S EK, B0E
BTk ER,
1.4 SEitFEsbE

A 53 B 1T SPSS 20.0 G832 AR AF A B, T
ORI R IE X O+ bR (R xs), LR EE
KM SE /50, L DSA K o 45 AE N S An i,
3 CTP J¢ HR-MRI K5 25 12 W 250 5 Jik 5% 4% Bk 7 114 Bl ek
JE OB SRE L MERI R, P<0.05 N #E R A S
=X,

2 % R
21 CTPHRELR

SR, AR 24 F IR R
L35 W B & (P<0.05), %5 3o ) T
3 UG IR ) ) 800/ (7 P<0.05) , A6 i i 75k T
S (P<0.05) (%£1).

MBPKIRE BE CAS FARBBEMAREN NFIEIRLE (7 + 5, n=44)

Table1 Comparison of hemodynamic indicators of patients with carotid artery stenosis before and after CAS (x + s, n=44)

Fisf i) AL A 1L 97 LR A 11 5 AR 3 A28 5 ] A A WS i)
FAH 0.07+0.04 0.06+0.02 0.83+0.12 0.88+0.06
ARJg 24 H 0.42+0.08 0.05+0.03 0.64+0.09 0.710.10
' 25.957 1.840 8.402 9.670
P <0.05 >0.05 <0.05 <0.05
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22 HR-MRI®EZHR
SRR, BEARE2NA ME MR, A EE

WAL B A B 22 5% (3 P>0.05), BEik
AL BEHe 7 far B B/ (P<0.05) (522).

R2 HHBREEEECASFARAUGMEEEZRSFEEBLR (x+5, n=4)
Table 2 Morphological quantitative comparison of vascular wall in patients with carotid artery stenosis before and after CAS

surgery (x + s, n=44)

Hsf [ 15 A (mm?) B REE A (mm?) B HE A (mm®) BEHL AT (mm?) BEH 1 fi
FAH 13.24+3.61 12.26+3.76 1.39+0.35 6.47+1.02 0.45+0.13
RG24 H 12.39+3.37 11.45+3.24 1.26+0.31 4.10+0.79 0.33+0.08

! 1.142 1.083 1.844 12.185 5215
P >0.05 >0.05 >0.05 <0.05 <0.05

2.3 CTP.HR-MRI#ZE X} 7% &5k E R W 368
44 5] BB CAS F AR 2T Yy, ARHET DSA K
80 L HI B Ik AFAEREE, RJG 24, DSA K4
16 3288l Bk A7 AE Bk 28, B8 ko A8 ol 3 RO
80.00% . CTP £ #r 1} 851 2h ok A7 76 B 78 12 32, i3

Jik B 75 B3 %8l 85.00% , HR-MRI A6 ¥ MY 35 50 ik 77
TEREZE 14 3, B8l Dk 7 2 %208 82.50% , 5 F
Ko A 5 2T BB Dk AR A B AR 2 B AL RE AR Y (P>
0.05) (£3).

&3 CTP. HR-MRIEXKRIKREWISHREE (%)
Table 3 Diagnostic efficiency of CTP and HR-MRI on residual stenosis (%)

DIRES U i HiATES PR T B P L
CTP ¢ 75.00 100.00 95.00 100.00 94.12
HR-MRI#5 87.50 100.00 97.50 100.00 96.97
P >0.05 >0.05 >0.05 >0.05 >0.05
3 i g 3 R B L CTP S B8 R R G L i L A

i I P A 32 A AL R R O i R R €
A, H B bk S i 53 S AR L 5 3
IO R T N A, R T B Y iR O g 4 2E Y RROCRS B
By Dk A 78 B 3 58 4 P 2E o (0 A A Tl o O 0 1
I, DA 75 Il Jeg 948 10 3 30 03 2 e i, B R
AN AT 3R B I P A AR, R S KRR A A
FEUOM T AR, CAS B % i R B ik 9 I D B
A (carotid endarterectomy , CEA ) U214 - CAS ffE 2
RBAK . RO PERN © ARG BRI B LA K TF
RARE R AR OSSN KO A B I IR T
T, BHA R r9 R RS . B CASARJF B AL
ZRRE 1 1M G ATE SRR R A OB 2 B T FE N
G PR, X BB BB A R CAS T ROPT A )
A A —FE R E

% CTP 25 & F8 2 it PR 2 B RE % 1H 0 b 07 12 )
i RV Y B Pk 2 B A, AR A AT ARG
7, X R O A DL KT R 5 O R E R A &
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X T I 7 e 4 72 A AT A R R S O BRI O, AR
BRI 2H 4 1t O TR AR 0 5 AR R g ] Y e A
5 05 . 7 7R e LA B UG R T i A RE A OG5 AR
I U IR [ B % A S0 LE SR RO IR BRI B0, B i
AL AR, R R T 540 e U A AR AR
ARSCHEFEEE R W, B ARTE 245 H RN 3 bk AR X
i L L A A U A 2, R N e LA X
$2 i W11 R o N R TR A DG T R L BT
s, 3 WSSl K A BCE A CAS YR YT R Ik I IR
TEVE AR DU )Tk o 5 SCERP R GE B — B
Mo BRAE SEPHRGE AR A AR B0 BB Kk A
RS A L NI T S A 0 B 1P A T 1982
WA R (7] A5 A I S 2 A L, ol O R AR A O
PR SO 5 B LS B R 1S B ks, IR
K E . CTP R A HA TR REELL R Z 58
AR F L, W T T ARG T RIS
VA L7 B AG A 3 o R R B X A RS
KB, PR S DKCRE b BEHRE o AT L B AR R
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JOX T 1E 8 VAl A AL IR 9T DA SRR T B
2P HR-MRIJ& —FiBn 9 45 /e A B R, e
% BB s I RE SR LA R P IR, R O
UL B I A8 R 12 W A 28 B Y M AR
PER26 R GER S W], HR-MRI /] 4 Jy 15 0 3 Jik 346
B Ak R 25 i AR R & R A R KU B P AR T
ARG R SR, BEARE 2T MR, &
B T FR DL B M T ARAOR AT JC W W 25 R, BRI
B BB A7 fif R A /), 3R W) HR-MRI7E &2
7 5080 Wk i 4 RE D7 D EL A R O, R SR X
I A5 BE BE BB PF A o % R E D, HR-MRI R
FH 16 38 35 3k S G 2R B K Ay, RB A% £ /5 25 0] 43 Bk
R ARAT NI RO A RE AR, E A M R W AR
AL ML A A BE 25 b DA R BE B AE 1 T A v 02
SR, Wang ZEPORESE Bow, B S kA R F
A IR A B B B v R R B R TR IR, HoOEE SR
S Ak R K A B ISR 0 Bk ST A B T, 3.0T
HR-MRI 0] F F £ 0 3l ik o5 #F B 4k B B i) 2l 25 A
ik, RENE 2 i 3L I Bh Bk B B i 8 S R 4 . iE—
oo, DL DSA KA 245 AR e hniE, CTP &S
At 31 80 ik P A% 0 R 85.00% , HR-MRI A6 £ £ 5
ik B A5 Bk 3 R N 82.50% , R Ay 2 xt 2 2 bk
B AR AE ) IZ Wi RE AR XY, KW CTP & HR-MRI
TV A 20 80 Dk Bk 78 B ¥ CAS J7 & ¥ B — E M
{E . CTP AE 4% 11 S e 350 3l ik gk 78 f8 # CAS TR 11
J G I B g 2E e s, AR I R A R, &
W 7 Bl ko 7 B A ZE R AL, H SRR L B
VEMEHE, Xt F B & A LU KA 16 MRT 28 241 1
Z B W AL, T HR-MRL I AT DL W5 s 145
BEMGE O, HA CTP WA M H, Wi B 4b, wfhE
XoF $hk e 20 3 ok A A8 s HAT A 45 S B

Zi BTk, CTP. HR-MRI ¥ 0] JH T %5 8 bk Bk
75 BE CAS T SUPFAl . PR & X 351 8 ik Bk 45 BB K 3
B kOB A5 AR B Y B — o W PEAG AL RE . PR Ok
A, B R I PR R AN

2% Uk
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