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Liver biopsy and measurement of hepatic venous pressure gradient in patients with cirrhosis are the gold standards for estimation of hepatic
fibrosis, and they have diagnostic and prognostic value. However, both approaches are invasive and cannot be used repeatedly in clinical
practice. Ultrasonography (US) is safe, easy to perform, inexpensive, and yields numerical and accurate results. Contrast-enhanced US (CEUS)
using second-generation microbubble ultrasonography agents (USA) is able to show the vascular structure and enhancement pattern of
lesions and can be used in the diagnosis of hepatocellular carcinoma (HCC) due to its characteristic neovascularization. Beyond the diagnosis
of HCC, functional US indices based on CEUS have been suggested as promising markers for fibrosis and portal hypertension (PH). Although
investigations of the reproducibility and long-term prognostic value are needed, CEUS-based indices are promising quantitative non-inva-
sive tests to estimate the severity of hepatic fibrosis and PH. Therefore, in this study, we describe the characteristics of second-generation
microbubble USA and the usefulness of CEUS-based indices for hepatic fibrosis and PH.

Keywords: Contrast enhanced ultrasonography; Ultrasonography contrast agent; Hepatic fibrosis; Portal hypertension

MNE A57 Z23Hcontrast enhanced ultrasonography)= AAJZHS.

2 290h2 ARSEA g Sl Fold xgArt gt

285} FAk WA o] ¢l SFgAe] o) axm 4 4] 2ol SAEEA e ole] b 29 L

s, Gu)zE gol HaEo] qlo] thefet ZoolA A oA Aetegn £ o w2 AdgS Ho Erh 59

9r0% A el olgRs ARGl WAVIE 28 20006 Butel EE A Aeutel S Tt

3} %A (microbubble ultrasonography contrast)& -89t & Aol oiA At Hehde w9 Bk ofye), 259 ftle
Address for Correspondence: Moon Young Kim, M.D., Ph.D. Received : 2023. 10. 30.
Department of Internal Medicine, Wonju Severance Christian Hospital, Revised :2023. 10. 20.
Yonsei University Wonju College of Medicine, Wonju Yonsei Health Sys- Accepted : 2023. 10. 23.

tem, 20 llsan-ro, Wonju 26426, Korea
Tel: +82-33-741-1229, Fax: +82-10-741-0951
E-mail: drkimmy@yonsei.ac.kr

Copyright © 2023 The Korean Association of Clinical Ultrasound
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License www.clinicalultrasound.o rg
(http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted noncommercial use, distribution, and reproduction in

any medium, provided the original work is properly cited. pISSN 2465-7786 « eISSN 2465-7794


http://crossmark.crossref.org/dialog/?doi=10.18525/cu.2023.8.2.66&domain=pdf&date_stamp=2023-11-30

Han SK, et al. CEUS for Hepatic Fibrosis and Portal Hypertension

s} Alol AaF A9l 2 mgo] BT glov], AAY et
sl S| DA ZJE Prol=e e

Lol
BN
2,
Y
by
o
[
©
o P
ofi
N
s
Jo
o
=y
r\l
S
¢
ojN 4
1o
2
or
i

B

=S

08

mlo| ZRot S

Seuets 7Hdghol| o8 7hs gt thaEAQl 241 23 &
23 #4121 SonoVue® (Bracco, Milano, Italy)2} Sonazoid® (Daiichi
Sankyo, Tokyo, Japan)7} &5 o] 74a3t ¥ Q=)= =7} 5
Sltfolt}, o]52 W 7A€} o] & Al Q= A nAl7]
3E(microbubble)® AT, 2Lu} ulsof disf w727}
A Eaz BAsHA e HAE Yo7 @S ol 8star
AHIL. o= 7IAIE AL Sl AEe }%5"3 Jlofl whef chax 2t
o7} Qlom, wA7| = thEEo] 2-10 um A9 A7]% 2]
e} Hlszsh, HAETS & %40}7] ool Wz Huo
& FAletEEte SAACL HE FueiA FAAE Sl A
Al gk 7hs5HA| Eof &3k 710 71A] mEsHA FeH

BE (5N I o AR

= }_Ocﬂ) S =TT
TRoF FolH § 7 kY £59] Zlolof| o8 | E T
71(10-20 sec), w=M71(30-45 sec) W x]A7](0120 sec)?] 3719

¢

S L EB4L o] 7 el tehbs 54 23
vh 2GS BT WHS EsHl Hid], S99 295

=
738 4291 7P (focal liver lesion)S 2=t G251, %]

Table 1. Microbubble ultrasonography contrast agents
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Sonazoid®= 2011E7}A| = ool Aut A}-go] 7}i5tald
AR, 201295E] A% ZA7} o] TR ThAEE
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BN

i

Products Manufacturer Inner gas Outer shell Me(:r:“s)lze

1st generation USCA
Levovist® Bayer (Schering) Air Bubbles stick to galactose & thin palmitic acid shell 2-3

2nd generation USCA
SonoVue® Bracco Sulfur hexafluoride Phospholipid 25
Sonazoid® GE (Amersham) Undisclosed perfluorcarbon Lipid 30

USCA, ultrasonography contrast agents.
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Figure 1. Contrast-enhanced ultrasonography finding of hepatocellular carcinoma by SonoVue (A) and Sonazoid (B). (A) A hyper-enhancing lesion in
the arterial phase (19 sec), followed by a washout lesion in the portal (52 sec) and late phases (140 sec). (B) Another case of HCC demonstrated arterial
phase hyper-enhancement (21 sec), followed by washout in the portal (57 sec) and late phases (130 sec). In the kupffer phase (13 min 16 sec), wash-
out was identified in this lesion in Sonazoid injection. Each hepatocellular lesion was dedicated by the red arrows. HCC, hepatocellular carcinoma.
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Figure 2. The flow of microbubble contrast agent with the blood stream after peripheral injection and hepatic vein enhancement with microbub-
ble contrast-enhanced ultrasound and measurement of HVAT and HVPG. After an intravenous bolus injection of microbubble contrast agent, the
recorded time Doppler intensity profile shows (A) early HVAT (15 sec) in a patient with 21 mmHg of HVPG, whereas it shows (B) 25 sec HVAT in a pa-
tient with 7 mmHg of HVPG. (C) Schematic diagram describing the changes in intrahepatic and extrahepatic hemodynamics as cirrhosis and portal
hypertension progress and the flow of microbubble contrast with the blood stream after peripheral injection. Red arrow: time that the contrast was
injected. Green arrow: time that the contrast was observed. HVAT, hepatic vein arrival time; HVPG, hepatic venous pressure gradient.
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