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[ ABSTRACT] Aim To investigate the structure and hemodynamics characteristics of carotid and vertebral artery by
ultrasonography in patients with acute cerebral infarction (ACI). Methods Carotid artery and vertebral artery were
detected by ultrasonography in 298 patients with ACI and 101 healthy controls. The differences of blood vessel diameter,
intima-media thickness (IMT) , vascular resistance index (RI) and blood flow velocity were analyzed between the two
groups. According to the NIHSS score, the ACI group was divided into two subgroups: progressive ACl group and non-
progressive ACI group. The differences of the above ultrasonic parameters were compared between the two subgroups.
Results (1) Common carotid artery internal diameter, internal carotid artery internal diameter, common carotid artery RI,
left internal carotid artery RT in ACI group were higher than those in healthy control group ( P<0.05). End diastolic veloc-
ity (Vd) of common carotid artery, peak systolic velocity (Vs) of internal carotid artery, internal carotid artery Vd, right
vertebral artery Vs and Vd in ACI group were lower than those in healthy control group (P<0.05). (2)Left common ca-
rotid artery Vs and RI, internal carotid artery IMT in progressive ACI group were higher than those in non-progressive ACI
group (P<0.05). Right vertebral artery Vs in progressive ACI group was lower than that in non-progressive ACI group ( P
<0.05). (3)Pearson correlation analysis showed that age was correlated with various vascular ultrasonic parameters.
Conclusions Carotid atherosclerosis vascular structural decompensation is one of ACI characteristics. IMT thickening of

the internal carotid artery may be a risk signal of ACI progression.
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PAZ | PN B BRJES FBE (intima-media thickness, IMT) |
ML BH S 48 %% ( resistance index , RI) 1 IfiL 70 2 B 55 5
B, RERS IS W AN TP Al 1l A8 45 44 S R 3 30 )
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1.1 #HRIMHK

AN#2011 4 6 A F 2014 £ 12 A=k T4
“ARERME AR R ACI B 298 ], B 176
B, 4 122 1] 4E 45 42~83 %, T34 66.16£9.99 ¥ ;
Hob sk B ACI 78 i, B 49 ], 4 29 1], £ # 43 ~
87 %, 68.25+9.74 ¥ ,dE 3 B P ACI 220 ], &
134 ), 4 86 7] , F£= 4 42~86 ¥, F 3 65.45+9.93
%, N B A PG BT 101 7, F 58 B,
443 ), 41~90 ¥, FH 64.15+10.11 %,
e A A R T A R B P S
Z K CT A2 () MR SE 52, AN #EA47%: (1) ACI;
(2) KIm Bt E D F 24 h, HERARE: (1) & IR M MAE
()R ERBGEAHRKT . "EQFE
SR BEAE W o b 2R o (3) W4 FE>220 mmHg Ao
(%) 475K E >120 mmHg, 8. F 7+ & BB BT (4)
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i 3 (Vs) JEF K R B m # E (Vd) ] R %,
1.3 HRS4A

BER A % a0k 2 41 ACT 4 Fofe Be st FE 41, H op
ACT A X 2 N4 38 B M ACT 41 An 3F 3 B
ACL#4, ACI BEHEE L (11/47) X 48 h Wi
WA e MR £ B E L T AR+ &R (NIH
Stroke Scale, NIHSS) #f AT # £ 1h # 1F 2, # 7F 2 7
A8 h W G 3 m 2 23 L kN &% o on 3 B M

ACT' T 38 s o 0 ) Oy 3 3 & M ACT
14 ZitEFHE

Fi il SPSS 13.0 #4347 4L, i EHB
Flass K&, A4 LB A ¢ &% ;48 K A Pearson
XA, M P<0.05 £ RHHIT#E X,

2 # R
2.1 —RRARILE
ACI 2H 55 fi R FR 2 0] LA R e ek ACT 5 E

HEJRE ACT 20 [RI7E P 3] | AF % | i O PR | el
TRV 7SI DY R Ao e i e = T OB 11 AN O S VA
FI AR H I =R v R e A IR IR
5 T B 1 L[ [ R e Mt R A T LA, #
Togiit2E2E 57 (P>0.05) .
2.2 IMEhRkRMESNAKEESEILR

ACI H 74T A Bk S A2 A7 30N Bl ik AR 3R
TFHEFRAT AL (P<0.05) , 247 TSl ik RI, 22300
Bk R & TS R4 ( P<0.05) |, 2247 34 3 ik
Vd R TR B4 (P<0.05) , 24 SN S ik Vs,
Vd BT XS IR 2H ( P<0.05) , A HEST Ik Vs Vd
I FHEREXTIEZH (P<0.05; 3 1), ZEASEBIK Vs
WZH A G2 F 22 % (P>0.05) , Ao A i i sh ik 22
NS IMT PRI G 112425 5 (P>0.05) .

F 1. ACIASERMBANBREFSH LR

Table 1. Comparison of artery ultrasonic parameters
between ACI group and healthy control group

moH TR off  PME
LEFUEAHKAE(mm)  7.27+0.78"  6.87+0.74  3.074 0.002
AHEFIIKATE (mm)  7.44£0.84
ZEHNBIIKAEE (mm)  5.22£0.55°
HHAN KM (mm)  5.36+0.55

ACI 24

7.02+£0.82  3.006 0.003
5.02£0.66  2.048 0.042
5.13£0.75  2.224 0.027

ZE3E Bk R1 0.74+0.06"  0.70+0.08  3.752  0.000
F3ES Bk R 0.76+0.07"  0.72£0.06  3.166 0.002
ZESN ik R1 0.62+0.07*  0.59+0.08  2.075 0.039

EHESEK Vd(em/s)  16.14+4.24"
FSEK Vd(em/s)  15.11+6.58"
ZEFN IR Vs(em/s) 54.39+18.09 65.57+31.12 —-2.955 0.004

20.18+6.79 -4.729 0.000
19.18+£7.42 -3.556 0.000

TRk Vs(em/s) 54.80+21.67" 68.78+26.89 -3.584 0.000
ZEHNBIK Vd(em/s)  20.90+8.56" 26.20+11.32 -3.356 0.001
FHHA B Vd(em/s)  20.03£9.04"  25.66+9.39 -3.675 0.000
FiHESIIK Vs (em/s)
FHEBIK Vd(em/s)
a A P<0.05,b 4 P<0.01, 5 R IO 4 Lk

38.28+9.25* 42.70+12.27 -2.584 0.011
12.52+4.41"> 15.09+£6.22 -3.071 0.002
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Y ACT 224 S Sk IMT & Tk i
PE ACL 41 (P<0.05) , &S g sk Vs AR R
ACI 4 ( P<0.05) , 228 S ik RI i TR EME ACT
H(P<0.05) , AiMESI K Vs IR TAEIEREM: ACL 4 (P
<0.05; 3% 2), W34 ] 306 3l ik 9 42 351 PN Bl ik
& FEAMESIIK AR  FUE B K IMT | 22 47 390454 3l Jik
Vs ZEAFN Sk Vs, Vd F1 R, ZE A5 HEBh Bk Vs I
RI B Jegiit2¢ 2557 (P>0.05)

R 2. #HRM ACI ASEH R ACI ANKBRESHILE
Table 2. Comparison of artery ultrasonic parameters

between progressive ACI group and non-progressive

ACI group

iR E|Fiid 2
0 =
% H ACI 4 ACIL 4 i PH
ZEFNBIPK IMT(mm)  0.79+0.08"  0.71+0.11  3.564 0.001
FHEHA B IMT(mm)  0.78+0.15>  0.71x0.10  3.218  0.002

KBTI Vs(em/s)  70.74£18.05* 63.57+16.18 2.132  0.035
FESE B RI

FiHESIIK Vs(em/s)
a} P<0.05,b g P<0.01, 5EE R ACT 1 Hb4R,

0.78+0.06"  0.73+0.05  4.585 0.000

35.59+8.28" 39.30+9.43 -2.015 0.046

2.3 Pearson XS

TEACT 4, 4R 08 5 45 1 & S5O 26 (P<
0.05;3% 3) ; BAEFERG S0 540 U S Ik Vs 2 HAAHE
(r=-0.231,P=0.01), 7EiFJ@fE ACI 41, Fit 57
HUABIPK IMT 2SN ik IMT | 22350 3l ik RT 2
EAHX(r=0.342,P=0.047;r=0.430,P=0.011;r=
0.346,P=0.045) ,

3. ACI AER 5FEEFSHBHEXE
Table 3. Correlation between age and artery ultrasonic pa-

rameters in the ACI group

HENE 2 r {8 P1E
LSSk IMT 0.189 0.035
BBk IMT 0.213 0.017
ZESA Bk IMT 0.261 0.003
AN K IMT 0.228 0.011
F Bk vd -0.230 0.010
ZESA Bk Vs 0.221 0.014
LEMESIK Vd -0.188 0.036
FHES K Vd -0.191 0.033
Bk R 0.188 0.037
SN Sk R 0.241 0.007
F M Bk R 0.336 0.000
AEMEZNIK RI 0.244 0.013
LSk R 0.197 0.028

3 3 it

G ) XL A 7 250N 0 Jok 5 44 0 Jok 3 ) 6 i,
3P4 3 ik A2 o 80% ~ 90% , i 3h bk ifi 4t 5 10% ~
20% , 1IEH SN KT 4.5~6.5 mm, IEH
HESH KA N2 A 3.0~3.5 mm,, of kAl £k 2 3 5
O LA 5 1) B PR R B AR I 3 0, A A )
AL AE A B R 2R AR TR, 32 0 8 B0 3 Jok ok 9 i A
REAL R0 Bk 5 5 R P T A I N ARSI it O
AR, LA PR IE S 728 T2 St o2 57 1) 110 V0 AL I, 7 ke
MR BHE IR %A BE S KAE A fin il HF S 45 #4 1k
JAREET Bl K A F 52 op 7 AR, 2 JhioRE DIt iz
R A BE N i B AS T S R

AHISERIT, ACT B AR S Ik S5 A AR 3L
AL FRACELIRAS , HUE 3 Bk A5 P9 3) k 9 42 B G
858, BEL S M B IR, I DAY 5K R 1R
R DAV Y . S ok 4 o ol 7 PN A T AR ol 4 4R
AL 2% R, VA HE Bl Ik PN AR A5 A T X T 2 4 S A
W, (U7 7 i 3 T B D AR, i s 4 I B it ok b
N B Dk 28 56 1 U ek 2 ) I 77 78 ME 3 ik 2R 4 1L
T I, ACT it WA S i Willis BR42 A 8% 1Y
LRI A =

I AL = i 3/ i L B T, 24 T
Frfase M i BH 7 38 Bt G o e A R R R A
SN K Wi A 9 10 37 3 R D AER D DAL A i S i D
e} e 2 ST bl ST o | IRER T E e SN
/NI s 72 | Pt A T 384 0, 25 P sl Ok &7 o 39 it
R EE D ARG ) S DR A i o DD | T B OIS A A
4 SN Bl Ik S AR A B A PN Bl Ik Bk 7
PHZE BN TE TR BRI, e e S M A A o
JRE YAV 30 T A S0 1 3 R U AT, 50 Jok b Al 1 1y
RHEMRENZ—,

IMT J2 Sz R 5l ok o83 1 A8 Ak 1) LS B 2527 48 4
] A 27 ST A5 g R A Bl kA
B I IR TN Bl DK P A BT Iz M N S gl Jhkopk
ZE BT BEPERSR . AWETE R B ACL B S5k IMT
B AHOR e B 5 RS R Z [ AE e G it 2 22
St R FE K IMT 3 IAE ACT A9k b B2 45 F
AIRE R H RS R R ok — 2L Ol B )
Jik IMT 56 4R 811 ik £5 & ( coronary artery calcification ,
CAC) K BRIE+8%X (ankle-brachial index, ABI) &5 78
KA AR FE 50 PR 3R HEAT 0T 5, 45 Rk B, S5
JIK IMT 5 CAC  ABI AT — &A% Bl E A 4 o A B $51 00
PRIZE 4 1 A8 B8 S50 ) o 7 AR I B xef
HIEME ACT A TGAE
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HEREPE ACT 3 H T8 &0 J5 i 48 ) g B i iR
FE 6 ~7 K N 32 W i J 5l 2 B A6 =X n A9 ik A A
BWFFEIN A v LA 7 L AP T T S A B it
INERGER R EDS . JERE ACT BHLEHIASB, vl fE
VR AT AR RE K b = A L
VB | 4 B R Ak o Jii 2 B sk A1 i R

] P2 B A M 2500 HL AR T T i A A A
SRR BB BK IMT, 38 52 Wil IMT AT LR 7R 850 PN
Sk LT sh 712 K AR e A, AR5 43 AT & B8R, 351
SBIIK IMT JEi8 2 ACT 415 fi e % B 41 2 1) 34 J2:
B ACT 4 5E0E R ACT HZ RIS H
HEREPE ACT 472247 SN B ik IMT ¥ 18 28 K F Ak iF
JBYE ACT 41, 4R /RFERYE ACT H3 Sk ok RERE 1L
HAEHT, LW TFH NI R G, AR AN,
PP A KIS AR A% (L35 148 P 9 ) & 5 048 IE
R, KA R 2 T B AL Y KR T AR
WFoE & B0, RS A7 AE ot M ACT 2 5015 30 ik i 45 3910
S (P I 0 3 v T AR 1 R ACT 4L, 9 40 ] 5
Sl LG I TT 22 5, HE D P 2 Ik i 3 3 g 2
U R BB XA A R 7 A T R

FIRFGE & B0 o 1% 2 3l Jkoks B b & 2B FN R i
MRS R Y 2 R g R B, AT S0 ik g
PEROIR 5 IMT S IEA G, A4 R Tie & ACI
ISR E RPE ACT, 41 i 35 2 4% 1l 78 ) 75 5 80 KM
KR 2 BEAE RS T, shlik IMT 340, shbk RT #8000,
AW FE A KB IMLRG 5 30 ok o8 A R A 22 1) 19 A G
AR R A X I 254 7 3 M A B R R A U1 s ke afi
N85 2h Bk ok R IR A i) 1AL X R 6 R

AT AFAE LT B FG a0 AR5 8O IE D RE,
A F A i A5 4 0 it PN o 9 AR b, A RE 4G o0
I3 31 2 A8 Ak PPN I A5 0 A8 R R R i i
DUV 5 0 D 2038 00 65 0 3% 25 3 Jok AR 0 ik ks B i
b2 ACT GRS 2, S P gl ik IMT 384 ) ] fig
S AR FEAE R I B BB E
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