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Abstract  Objective: To investigate the changes of superb micro-vascular imaging (SMI) before and after
treatment of neovascularization in the thickened carotid artery wall of patients with takayasu arteritis(TA). Meth-
ods: Prospectively selected 45 TA patients admitted to our hospital from January 2018 to January 2020, and divid-
ed them into clinical active group(n =28) and inactive group(n =17) according to their condition. The erythrocyte
sedimentation rate(ESR), C-reactive protein(CRP) . interleukin-6 (IL.-6) , thickness of the affected carotid artery
wall and SMI grade score were compared. Results: The AUC of TA disease activity assessed by the thickness of
the affected carotid artery wall + SMI grade + ESR + CRP + IL-6 was 0. 926 (P <C0. 05); the ESR, CRP, IL-
6, thickness of the affected carotid artery wall and SMI grade score of patients in the clinical active group after
treatment were lower than those before treatment(P<C0. 05) ; the thickness of the affected carotid artery wall and
the difference in SMI grade score were positively correlated with the difference in National Institutes of Health's
Arteritis Score(NIH) (P<C0. 05). Conclusion: SMI technology can observe the neovascularization in the thickened
carotid artery wall of TA patients. It is expected to be an effective, non-invasive and simple auxiliary evaluation
strategy for TA disease activity. clinical decision-making. treatment and follow-up.
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Table 1 Comparison of clinical data between the two groups

Wi H I A 7 Sl 41 (28 ) A% S (17 D t/y*/ u P
i/ % 35.1945.52 36.87+4.89 1.032 0.308
B/ 8/20 3/14 0. 220 0. 639
BMI/(kg * m %) 22.3141.85 22,2741, 90 0. 070 0. 945
ST/ A 3.26%1.01 3.51£0.89 0.841 0. 405
izl ik Sh HAh 57 5 3) Wk 53 A 15 B
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5 3 ik 5(17.86) 3(17.65) 0.148 0.701
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1 3h k % 20 0.733 0.392
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A 10(35.71) 4(14.29
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sk 3 ik 11(28.95) 5(23.81)

TE 5 — 73R R B U 3k 5 R AR R 5

1.2

1.2.1 ORI SR B AR L1 1 BMIL g
32 Bk o A i 0 33l bk sz R0, 32 2 35050 ik
G R BEARE . TA 15 16 ol Pk WA o™ . O 20 40 g
LR (ESRO 1 s O B 3 LA IE IR 55 42
BRI A8 ke I B8 98 RE A RE A 0 Bk e 55 ml
/) Q1 B/ € B 5 A 2 S0 O 7 N 1= =l
TR, OMEELNRE., LA Lk=2 W
I 3 O R A I R 3R 2R W 1 1 B0

1.2.2 SCER Akl AR 2 208 L A
M/ HEE . REREH AREREN G,
ESR.C & W % 1 (C-reactive protein, CRP) . 9 4
Jfi A Z-6 (interleukin-6,1L-6) ,

1.2.3 HSEKN B Aplio 500 # A2 WAL, 8
LA A8 4~11 MHz, 56 52 it 250 8 Jok 5 FL 8 75 49 4

W57 BT B or B A RE R R, JF UL A P 78 v B ok
ERERE MR . AT SMI 948, 0 53 5 5 B
PR A I A 50 . SMIT 388 JRE 45 BE PNy 3 2 1l 2 I O
A0 9o ) R IR A S T 90 431
~AAS RIS S a1 ~2 KRR S 1
K254 DNLLERER 2 UL R MR RS .
1.2.4  TA BRGNS R SEEE DA
BF 5% Bt K 3 Bk % TF 43 ( National institutes of
health, NTHD "V 374l TA 832595 15 16 sh ok .
1.2.5 JRITHEE RAHBME R & FayT, It
BIT 6 N H .
1.3 WS bR

@ P 20 — i 8 L 55 39 % 48 A & SMIT &
B QaHrsEm TA ARG sh AN % O %
Mr =2 B 20 3 bk & BE R SMI 20 340 WEAG TA 95



Wi fEc . 45 SMIITA 22 2% 1 K 3 ik ¢ 350 20 Ik 9% J52 4 B PB4 06 77 T 9 72 1

CHEN Min,et al. Evaluation of changes of intra-wall neovascularization of the affected carotid ...

+ 163 -

I 1% Bl M B R0RE 5 O LA PRI 30 1 40 88 5 IR 9T T
Ja 45 L5 % SMI S50 K & PE 5k s @ b 32 3
g k8 RE R B L SMT 43 AT 4 25 {6 5 NIH ¥ 43
ZEAE A 1
1.4 Ziiteeibsg

KM SPSS 25. 0 Gt or B pF ok B8 it i
BHLL 7t FoR RIS FEA ¢ K55 307 T A
FL R FHBCXT ¢ k3. THECRRE B (000 F/om , 4
BIECNT 30 s BRIS SR T<<1 iR FH 0 DI AE R 1k
2% =30 HHEHE T=5 8 1<<T<5 B} »°
K45, & H Logistic RIHF #4342 TA 1§ shtERy
AHIC R R 323 TAERRE #h £k (receiver oper-
ating characteristic, ROC) & ROC #h£k T HFL(AUC)
oMz B8 B Dk A BE R FE L SMIL 23 9 43 PF A TA
W AR HE . K ] Pearson 43 #1152 B3 3h ik & B JE

BF 5 NIH $¥43 &% ESR.CRP.IL-6 Z{H A M, P
<0.05 HERAGI = E L,
2 #£R
2.1 WA ETRAR M SMI 24

PR IMLT 26 1 L L ARBE /N R L B ER
EEAGEREN G L. 2R LR8P
=0. 05) ;I K sh i 2H ESR.CRP.IL-6 .3 2 % 50 ik
EREIEE (SMI 70 Y43 TAE NG sh WA 40 , 41 (6] SIM
YR R HA G AR L (P<<0.05) . 0L 2,
2.2 TA BIRIESIER Logistic [F1IH 7 #2434

DL TA %9 1 gh M AR 5, 49 A ESR.CRP,
11-6 .52 S50 8) bk & BEJE & L SMI 43 AE 0 B 48 1 it
1T Logistic [0l )4 77 # 43 #7 » & & ESR.CRP.IL-6 .5
Z SN B R SMI 7 3 5 TA 1% sh ik B
M (P<0.05), W5 3,

2 WHZIWEIERKE SMI S5tttk

Table 2 Comparison of laboratory indicators and SMI parameters of the two groups BICY) ,x £

Bkt Il PR 3% 3l 191 20 (28 i) LT I (17 B t/y"/u P
SN E L O

MeaEH/ (g LD 114.52+13.65 116.07+12. 86 0.377 0.708

F4i/ (<10° « LY 9.64+2.04 9.7541.96 0.178 0. 860

/MR / (X10° « 71 264.59+23. 66 260. 12424, 81 0. 603 0.549

HEH/(g+ L7 43.51+3.18 44.05+3.09 0. 644 0.522

RBEBRRE A/ (g L) 2.35+0. 86 2.41+0. 84 0. 264 0.793

BB G/ (g LD 11.644+3.52 11.5943.27 0. 055 0.956

ESR/(mm =+ h™") 45.62414.19 23.8247.98 5.788 <20. 001

CRP/(ng * mL™") 24.9746.55 15. 3945, 12 5.144 <20. 001

IL-6/(pg » mL™") 34.82410.08 26,7749, 24 2.678 0.010
SMI £ %

Z B Bk BE R JE / mm 2.34+0.62 1.2740.25 6. 765 <0.001
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Table 3 Logistic regression equation analysis of factors affecting TA disease activity

A SN B SE Wald y* P OR 95%CI
ESR 1. 945 0.225 8. 748 <<0. 001 1.945 1.449~2. 612
CRP 1.326 0. 426 9.695 <<0. 001 3.767 2.857~4. 968
IL-6 1.453 0.526 7.626 <<0. 001 4.274 3.246~5. 628
% B Ik BE 5L 0. 767 0.211 13. 207 <<0. 001 2.153 1.265~3. 664
SMI 432 0 9% —0.845 0. 294 8. 267 <C0. 001 0.429 0.356~0.518
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Figure 1 ROC of affected carotid artery wall thickness,

SMI grading single and combined assessment of

TA disease activity
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Table 4 ROC analysis results

it AUC 95%CI Z it P HifE UYL/ Y RERE %
% B3 kA B R 0.817 0.674~0.916 5.109  <C0.001 >1.91 mm 60. 71 94.12
SMI %3 %% 0. 838 0.718~0.958 0.535  <C0.001 >1.55 4% 67. 86 88. 24
ESR 0.718 0.565~0. 842 2.833  <C0.001 >>45.03 mm/h 42. 86 94.12
CRP 0.742 0. 589~0. 860 3.138  <C0.001 >>22.53 ng/mL 71.43 70. 59
16 0. 681 0.525~0. 812 2.221  <C0.001 >>31.76 pg/mL 57. 14 76.47
G 0.926 0. 847~1. 000 10.501  <<0.001 82.17 94.12
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Table 5 Comparison of changes in various laboratories, SMI parameters and various scores BC%) . x+s
S| IRITRET (28 D RIT IR (28 D 2148 t/y* P
S % FE AR
MmaEA/ (g« L7H 114.52+13. 65 115.15+13. 28 0.6340. 20 0.175 0. 862
F4ii/ (<107 « L 9.64+2.04 9.68+2.01 0.04=0. 01 0.074 0. 941
L/ (X107 « L1 264.59+23. 66 265. 34422, 49 0.75=+0. 21 0.122 0. 904
HEH/ (g LD 43.51+3.18 43.69+3.27 0.180. 06 0. 209 0.835
RIERRFEH A/ (g L) 2.35+0. 86 2.29740. 84 0.06=+0. 02 0. 264 0.793
HIERRE I G/ (g LY 11. 6443, 52 11.58+3.48 0.06+0.01 0. 064 0. 949
ESR/(mm + h™ ') 45.62+14.19 20.1647.57 25.4648. 02 8.677  <<0.001
CRP/(ng * mL ") 24.9746.55 12.78+3.61 12.194+3. 26 8.625  <C0.001
IL-6/(pg * mL ) 34.82410.08 24.7847.59 10. 043,15 4.21 <0. 001
SMI Z#(
% B3 kA BEJELE / mm 2.344-0. 62 1.3020. 25 1.0420.23 8.232  <<0.001
SMI 53 43/ 53 1.7940.19 1.0740.16 0.7240.13 15.338  <<0.001
SMI 434 20. 850 0.001
0 3(7.89) 25(48.08)
1 20(52. 63) 24(46.15)
1 15(13.16) 3(5.77)
995 17 15 Bh M PEA
NIH ¥4 /455 2.2440.13 0.5640.12 1.68=+0.11 50.248  <<0.001
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Figure 2 SIM classification changes before and after treatment
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