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Analysis of intracranial and extracranial hemodynamic characteristics of
carotid artery intracranial stenosis or occlusion by integrated carotid brain
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Abstract: Objective: To analyze the hemodynamic characteristics of intracranial and extracranial blood flow in patients
with intracranial internal carotid artery (IICA) stenosis or occlusion, and to explore the clinical value of integrated cervical
cerebral ultrasound. Methods: Sixty patients with moderate to severe stenosis or occlusion of unilateral [ICA admitted to
the Second People's Hospital of Jingdezhen from January 2022 to August 2023 were selected, with the affected side as the
study group and the healthy side as the control group. Integrated carotid brain ultrasound was used, which combines

carotid artery ultrasound with transcranial color doppler ultrasound, to detect the diameter (D) , peak systolic velocity
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(PSV), end diastolic velocity (EDV), resistance index (RI),and middle cerebral artery (MCA) PSV, EDV,and pulsatility
index (PI) of the extracranial internal carotid artery (EICA). The differences were analysed in these parameters between
the two groups, the ultrasound characteristics of the affected side EICA and MCA, and the diagnostic efficacy of carotid
artery ultrasound and integrated carotid brain ultrasound for moderate to severe stenosis or occlusion in IICA.
Results : The D, PSV, and EDV of EICA in the study group were lower than those in the control group, while Rl was
higher than that in the control group. The PSVand PI of MCA in the study group were lower than those in the control
group, and the EDV of MCA in the study group was higher than that in the control group, the difference between the two
groups was statistically significant (P<0.05). Using computed tomography angiography as the diagnostic criterion, the
sensitivity, specificity, and accuracy of integrated cervical brain ultrasound in diagnosing IICA stenosis or occlusion were
higher than those of carotid artery ultrasound, and the difference was statistically significant (P<0. 05). The consistency
test results showed that the consistency between carotid artery and CTA was moderate , while the consistency between
integrated carotid brain ultrasound and CTA was high, with Kappa values of 0. 533 and 0. 833, respectively. The ROC
curve indicated that the diagnostic efficiency of integrated cervical brain ultrasound was higher than that of carotid artery
ultrasound , and the difference is statistically significant ( P<0.05). Conclusion : When IICA stenosis or occlusion
occurs, there are characteristic changes in the D, PSV, EDV, RI of the affected EICA, as well as the PSV, EDV, PI of
the affected MCA. Cervical brain integrated ultrasound can objectively evaluate these characteristic changes and has high
diagnostic efficacy.
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B¥ (Extracranial internal carotid artery, EICA) &2
FMLAL S )%, Jo: A 1ICA . EICA L3 71
FUUE X PEAL TICA B2 Bk 72 5 P 28 HAT — 5 i I
IRUE B 22 JR BR TR F 58 ok A B — 85X, ke
Z U — R A B BESE . K 3 Bk (Middle
cerebral artery, MCA ) J& 551 N 5J) JJk i 422 A 25 , 7] 3@
1 28 iR 8 Z2 3% #) i 75 (Transcranial color doppler,
TCCD) AT ML 8 J1 3k o s MCA 1fiL i 3
Sl AT HEI b3 S o 72 (IS T W 72 B A2
JE EICA RS TICA , ARSI A . 171 3T — (A AL
AT AT PPAG EICA \MCA , 4 84U PR o — B2 1 A
JEZAbL . AR W TICA 75 ol P %€ , AR 5% [0 B

— 218 —

PEZSHT LA CTA Sy 8 Wb v B B0 TTC A 7% ] 5
H % EICA MCA R 7 HHAE , B 7F M LE 20 I 45T
S — AL 7 A PR A

1 #ZREFE

1.1 —f&ER VEEC20224E 1 H—202348 A &
PR 55 — N REE BE SR 9 28 CTA 12 B 5L TICA
rb R e A A 2E R 60 BIME ST R 4, Horh
B a4 ), 2z 1640, AEHE 47 ~ 67 % S IIAERR (57. 95+
4.57)% o 1CA Be7= 5y A ZEMI A A 5820, (e > xof
W2, i f s Y 52 G — AR fb R 7 R Ay . 8
B < (R 75 7 R G0 5 ()1 IR 528k
SEREY . HEBRARE . (DTCCD 2 W MCA L KRG 3h
kBl 7 5l A 25 5 ()6 I E sk ai A T JE AL L
s E BNk ZE  HUIRBR DD RETTHE L0 T 32 0 S 5
L3 Bl 1 24 R 5 ()0 B B sl S AR R 3

1.2 {2/ 8~ K A R Philips EPIQ 7C.
Siemens ACUSON SC2000 & GE Vivid 7 % {4 3% i)
2 WY ; CTA SR FH VS [ ]1F SOMATOM Definition
Flash CT &%t .

1.3 Ak (DB 7 - 85 BUPEM, K 9
7 3 7% EICA 7 B A BT, WL 52487 JE 1 50 I I 4t
1% (Diameter, D) . F 5 VI £ % (0 238 84 L,
D I 1 5% WS 4 10 0 {7 7 (Peak systolic velocity,
PSV) (&7 5K AR I 3 (End diastolic velocity , EDV) f&&



31 Sy

S — A A 75 X 55T R Sl Ik Pt A B e 8 P 2 it A S M LI Bl ) A R IR S B

BH 7135 %% (Resistance index, RI) ; (2) 3 fixi — & b 48
P A IR R SR SN K H R — 24
2 il FH ] — 5 % €8 2235 588 75 12 Wi {47 TCCD
KAy, 28300 TR A, Ky 75 30 7 v i 0 /N
Je , V¥ 228 40 2385 B 75 s MCA, 42912 5%
HPSV . EDV K4 535 %0 (Pulse index, PT) . Fr 47 4
V42 BECr ] G 2 v i 7857 6 7 K A 48 - i ) 58
B

1.4 3AE0RKE A K 3N — R 1L 8 7= 12 i IICA
EERERAERE  F OB 2 CA
JE e A% B A FEAT I S 301 8 Jik R 7 A5 AU EICA 1Y)
D .PSV .EDV . RIEHEA 2", HK— AL 12
W IICA Ffv i e 7 kg AT SE A 1 Sy 290 50 ik e 75 0
WA EICA %) D, PSV EDV  RIEUH A — 2L, [7] B 47
FEMCA I A3 S A AR Bl el A

1.5 SEitZF4E  #IER A SPSS 25. 0 4K k17

ST, 1 B RER FH Kolmogorov-Smirnov 6 56 £ 17
IESTER S, AE E A R BRI M (P25, P75)
FN  ALTA] FEBCR A REA BB A 0 . TR
L ] L HR R B — SR 56 5R F Kappa 4
s, Kappa {E<0. 4 ~—EHE—#K,o. 41<Kappa {H <
0. 6 —FH:H 4, Kappa=0. 61 H—EMER & . Kk
H 2 i & T VE 48 1E #h 2 (Receiver operating
characteristic, ROC) 73 T FAl S50 ik 350 i — 1A f
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20 53] n D(mm) PSV (m/s) EDV(m/s) RI
xif R4l 60 4.80(4.50~5.40) 0.74(0. 67 ~0.84) 0.24(0.21~0.26) 0.66(0.64~0.71)
[ Snkatl 60 3.60(3. 40 ~ 3. 80) 0.38(0.27~0.47) 0.09(0.06~0.17) 0.69(0. 63 ~0.93)
Z -8.932 -9.413 -7.774 -2.093
P <0. 001 <0. 001 <0. 001 0.036
T D AR PSV e I (B 7 7 ; EDV : &7 Sk AR 3703 RI: B H6 8%
2.2 2(AMCABEYFMELLE WA MCAMIPSY ZRASIFE L (P<0.05), LFE2,
PG T4 R ZH , BF9T 4L MCA A EDV 1 T4 BR 4,
Fz2 2AMCABEHMELLB[M(P25,P75)]
2051 n PSV (m/s) EDV (m/s) PI
Xif R 2 60 0.73(0.61 ~ 0. 83) 0.26(0.22~0.29) 0.84(0.75 ~ 0. 87)
Fgedl 60 0.35(0.23 ~ 0. 46) 0.38(0.27 ~0.47) 0.65(0. 58 ~0.70)
Z -9.312 ~7. 654 -8.341
P <0. 001 <0. 001 <0. 001
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