Ml X EZ2HR(OEF M)
J Sichuan Univ (Med Sci Edi)

2014; 45(6):992 — 996

331 Fik 345 45 B X BE SR A I E R HE AR IS B SR AL A AE AR 35
Rk K8 5.7 A PR A A

PUJI R 2 HE PG B2 e 8 P R O 61004 1)

UEZEY BB S0 5030 kw08 1 B BB A 135 19 88 75 15 52 (contrast-enhanced ultrasonography, CEUS) i
FEARAE . ik Ja T SE ) 8 P 3 5 H R X 78 {1 A 25T 3l Ik ok A 5 1 B B S8 2 R AT B MO A= L B B AL R ALE 43 R
A3 BT BRI BB A 1 A5 A X LA R B B it Ak 5 B B R R Y ¢ R ORI B P [l 7 4 2 AT B H AL AR AE 1Y
EAE 1 I o N 17 55 ) 1 S L N e e B A g T 1= N o N 1B Al o R e (=R e B
KM, BER T8 BB MU A B R A% B A BE 23 41 (29. 49%) . IR A Ial A BE 30 4] (38. 46 %) , &5 1] 7 BE 20 4]
(25.64%), wlEFEBE 5§ (6. 41%) s BEHRIEH 5.5 mm M 2.6 mm. A4 60 i (76. 9 %) 3 bk 36 £1 1 1L
BEHe CEUS SR A [A] 4 BE 8 Az i A s Ak . BE B JRE B 5 B e i fb R B AR AE AH 26 X R (7 =10. 686, P<C0. 05), fiK[A]
75 BE AR G 100 75 B i A0 R B e 1 S5 [l e B R R [l P BE (P <Z0. 05) 5 B B g B A4 20 2% 37 A 1l A 40 o 0 5 R 75 i
AL 2 IEA E (r=0. 886, P<C0.05), &5 i i 52 AR 08 S5 I Ml UL 5 R 0F- 4 390 3 ok ot e s Ak B B Py 9 7 A=
I 1 T R R A S S B R 5 5 1 s R A B 2 TR I S AR S R A T

[ER] BAEEE Sighhk SHREMIATESR  HAnE

Characteristics of Carotid Atherosclerotic Plaques in Contrast-enhanced Ultrasonography of Neovascularization LIN
Ling, ZHANG Mei, QIUL:i, LUO Yan, PENG Yu-lan, ZHOU Xiang. Department of Ultrasound , West China
Hospital, Sichuan University, Chengdu 610041, China

[Abstract] Objective To examine the characteristics of carotid arteriosclerotic plaques in contrast-enhanced
ultrasonography (CEUS) of neovascularization. Methods  Seventy-eight patients with carotid atherosclerotic
plaques were examined with real-time CEUS. The perfusion modes of neovascularization in relation to the carotid
arteriosclerotic plaques were identified. Patients were categorized into four groups according to their plaque echo.
Five patients with serious atherosclerotic carotid artery disease received carotid endarterectomy. The intra-plaque
neovascularization recorded by CEUS were validated by post-surgery pathology examinations of the tissues. Results
In routing ultrasound examinations, 23 (29.49%) plaques were identified with low-echo, 30 (38. 46 %) with mixed-
echo. 20 (25. 64%) with equal-echo. and 5 (6. 41%) with high-echo. The CEUS imaging revealed 60 carotid
atherosclerotic plaques (76. 9%) with various degrees of enhancement in intra-plaque neovascularization, The
thickness of plaques was correlated with the enhanced intensity of ultrasonography, with a Pearson correlation
coefficient of 0. 686 (P <C0. 05). Compared with equal and high echo plaques, the enhanced intensity of
ultrasonography in low and mixed echo plaques was higher (P<C0.05). The intra-plaque neovascularization recorded
by CEUS was correlated with the grade of neovascularization resulted from post-surgery examinations (Spearman
coefficient= 0. 886, P<C0. 05). Conclusion The real-time CEUS can assess the neovascularization in carotid
atherosclerotic plaques non-invasively and quantitatively.
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Fig 1 The degree of intra-plaque neovascularization on CEUS was categorized

1A: Grade | . no appearance of moving bubbles within the plaque; 1B:. Grade [| , sparse moving bubbles within the plaque at the

adventitial side and/or at intimal side; 1C: Gradelll , between grade [l and IV; 1D: Grade [V, extensive appearance of bubbles moving to the

plaque core from adventitial side and/or intimal side
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Fig 2 CEUS time-intensity curve analysis of intra-plaque

neovascularization
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Table 1 Four groups of plaque echo determined by contrast-enhanced

intensity
Plaque group n PI (dB) AUC (dB -« s) RT (s)
Low-echo 23 6.63+1.12  335.85+77.85 10.26+3.68
Mixed-echo 30 7.244+1.00  347.194+62.31 9.54+2.06
Equal-echo 20 4.98£0.94* 231.82480.65* 17.3345.61~
High-echo 5  3.6140.98* 139.38+88.70* 20.41+6.97*

Rise time.

PI. Peak intensity; AUC: Area under the curve; RT .

* P<C0.05, vs. low-echo and mixed-echo

B3 AREIBEH CEUS (A, V%) 535k i % R Bt R S5 BESRHT 4 i & 9 % 2 42 4 3£ & (B.CD31, X100;C:CD34, X 100)
Fig3 The intra-plaque neovascularization recorded by CEUS imaging (A, grade V) and neovascularization imaging on the tissues with

immunohistochemical staining (B: CD31, X100; C. CD34, X100)
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Table 2 Intra-plaque neovascularization recorded by contrast-enhanced ultrasonography and post-surgery examination of neovascularization of the

tissues (n=5)

1 N 8.03 439. 36 7.59 2 2 2 1
2 I\ 8.82 462. 45 6. 04 2.67 3 3 2
3 I} 8.27 456. 77 7.02 2.33 3 2 2
4 Il 7.96 443. 82 6.91 1.33 1 2 1
5 Il 6. 84 302. 31 9.76 1.67 2 2 1

PI: Peak intensity; AUC: Area under the curve; RT: Rise time
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