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Liver fibrosis refers to the formation of scar tissue in the liver when inflammation persists over a long period. Assessing liver fibrosis
is crucial for predicting the prognosis of chronic liver disease and managing patients with these conditions. Although a liver biopsy
remains the gold standard for assessing liver fibrosis, it is limited by its invasive nature. Consequently, continuous efforts have been
made to develop non-invasive methods for evaluating liver fibrosis, including imaging techniques and serum biomarkers.
Vibration-controlled transient elastography (VCTE), a representative non-invasive imaging technique, has been used widely for liver
fibrosis assessment since its introduction in 2003. This paper discusses the principles and methods of measurement, the advantages
and disadvantages, and the considerations for interpreting VCTE based on the 2024 KASL Clinical Practice Guidelines for Non-in-
vasive Tests to Assess Liver Fibrosis in Chronic Liver Disease. In addition, the diagnostic utility of VCTE in chronic viral hepatitis is

reviewed. (Korean J Gastroenterol 2024,;84:201-205)
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Fig. 1. Principles of vibration-controlled transient elastography.

The Korean Journal of Gastroenterology



Kim MN. Non-invasive Imaging Test to Assess Liver Fibrosis: Vibration-controlled Transient Elastography 203

‘|leosedo|y ‘edy ‘[eAISIUl 80UBPIIUOD ‘D “BAIND BY) Jopun eale ‘DN ‘g siiieday o1uoiyo ‘gH) ‘Aydesgolse|s Juaisuel) Pa||0J1u0d-UoneIgIA “JIDA

(€6'0-88°0) Tr'y) (8'0-18°0) (6.8°¢) (zzoz)
o0v8/0v8 T¥T-08 060 9z - - - - 0'6./09. 8809 ¥8'0 €C 8¢ oVS'y  o1e 18 IeySuIIN
(r6'0-06'0)  (502'2) (68°0-€8°0) (20Z'9)
0',8/0'v8 'zt 260 T - - - - 0'78/0'8. €L 98°'0 Ge =14 86.°L (8T0C),. 121910
(56'0-T6°0) (€6'0-88°0) (18'0-G8°0)
0'88/0'98 zeT €60 144 0'.8/0'¢8 76 160 6T 0'28/0'T8 ) 880 6T Iz 98e'y (9T0T) 110N
(6¢6'0—8¢6'0) (TS0°2) (1880-9880) (096) (0980-2680) (S29'T) (zT02)
G'78/9'v8 L'TT 626°0 €T 8'€9/0'v.L 8'8 1880 14 €8L/€VL 6L 6380 oT 8T TlLl'e e 1819 Uoud
%ANOI)109dS %M_M\v, (10 %S6) AMM_M_MMV %ANo1109ds %ﬂw\” (10 %S6) AMM_M_MM.MV %Auo1109ds %ﬂ% (10 %56) AMM_N_MM ) sopms  swened
/%AUASUDS Jong onv 100N /%ANAISUDS Jong anv 100N /%ANAISUDS Jong ony 10“oN %o. oN 10 .mz 9ouaJasey
(t74) sisoydiy (€4<) sIsoiqly paoueapy (z4<) s1souqyy JueoIudIS
sisAleue-e1a|\
(1) (z'1€) (0°09) (zT02)
- 0'€T 060 6 - 06 160 6€ - 09 680 Gl SPUBMOUISN  GZT  .'B 19 J9dAIBA
(56'0-28°0) (L'8€) (66'0-68'0)  (8'89) (r6'0-08'0)  (3'¥8) (z102)
0°68/0'18 TYT 160 G/l 7'06/€98  TOT 060 ¥TT 0'28/0'8. 8'8 180 9T ©910Y] v6T 1810 Wiy
(0'8) (0LT) (oev) (z102)
0'06/0'GL 07T 680 oT 0'78/0'88 T8 280 ve 0'88/0'v. zL z8'0 G8 souel T0T  ,lels osopie)
(66°0-96°0) (9'97) (86'0-16'0)  (T°G¥) (TT02)
0'76/0'€6 8'€T 86°0 62 - - - - 0'76/0'88 6L S6'0 6. euIyy G.T oz 1819 Nuz
(86'0—06°0) (€'02) (T6'0-220)  (069) (T102)
0'z8/00T '6 760 4% - - - - 0'26/0'%9 1'8 680 8¢T Aley 11T oz 1B 19 QUESIA
(0°9) (9'82) (r'oL) (oToT)
0'66/0'98 9'€T 160 L 0'68/0es 88 6.0 ov 0'0L/0°6S 0L 990 10T eluewoy  OFT  'lels eajods
(€6'0-82°0) (z'ot) (eg'0-zL0)  (STY) (0T02)
0'€6/0°CS 6'CT G8'0 6C - - - - 0'8€/0'68 z's 8.0 8TT aouel ¥8¢ L2 1e 19 5088
(86'0-28°0) (T8) (96'0-88°0)  (6'72) (98°0-€2°0)  (€09) (6002)
0€8/0°0L 07T €60 vT 0'68/0'98 T8 €60 {524 0'€8/0°0L zL 180 18 aouel €T e ulpaten
(,L6°0-68°0) (8'%2) (€6'0-280) (¥'8Y) (6002)
0'26/0°6L V'ET €6°0 (0)% 09./0v8  ¥'8 180 8. - - - - euIyy TOT 1810 ueuyd
(66'0-56'0) (9'v2) (66'0-¥6'0)  (6CV) (8002)
0'88/0°'c6 8'TT 160 929 - - - - 0'88/0'€6 Gl 160 GTT Aley 89¢C 1818 AN
(ed¥) (%) (ed¥) (%) (edX) (%)
\ow\w_oc_om% onien (19 %56) swened Nom_oc_om% onjen (19 %56) swened Nom_oc_om% onien (10 %S6) swened swoned
UNBISUSS | onv 100N /%ANAISUDS Jono onv 100N /%ANAISUDS Jong ony 10oN voneN o 9ouaJa)eY
(t74) sisoyliy (€4<) sisoiqly paoueApy (z4<) si1soiqly JueOYIUBIS

ApN1S |BUOIDDS-SS0I)

(,85B8SIQ JBAIT AIUOIYD Ul SISOIQI4 JOAIT SSBSSY 0} S}S3] SAISBAUIUON S0} SBUIISPIND 80130B1d [BOIUID TSYM) GHO UM SIUBNEd Ul SIS0I]Id JAIT 40} 1IN JO S0UBWIIONAd dnRsouselq T SIqeL

Vol. 84 No. 5, November 2024



HZ Agh AUCE 0.93 (FHHgk 11.7 kPa)olglom * 277 HRRe] Ast Frt e Sashe, ¢t SASENE

A+4,386%) i HlERE Aol M= ou]gls Mot A HIAGA o IHFARE S48kl THRSkE 3718 4 e

AUCE 081 (8uhgk 72 kPa), 714W% AT AUCE 093 tEAQl 4 Ajolch B3 &7 edZgwe why hst

(dehgt 12.2 kPa)ol Ueh.® w3, 2 287] ¢174(4,540) T oA Tl Aol qlojA $-43 AdhsS Holal Qirh

o HEREA ol M= oSl 1IR3 2T AUCE 0.84 (H T &1t SIS o 83 IR 34 Alol At

T W9 60-88 kPa), (T AT AUCE 0.00 (BEht  F¥E F & Ak TR 4 Aol 7] wiEe] ol5e

H9] 8.0-14.1 kPa)o & Huslgch*® S Awrte wetol] ofef Axprh sfj4wojoF Sttt

g BRI NA 7 Ul dSo] 1t 'Sl 9=

zo] 7HG37} BB IE 4 9o g % iy Byt REFERENCES

oA ALT 5] =o0] B4k A gol 7t B2 2

1}9] AL —7—9]5]10? @"ﬂr-w 27 urgs ]E}v‘i‘«/ﬁ.oi]H% 3 1. Kim MN, Han JW, An J, et al. KASL clinical practice guidelines for
B . noninvasive tests to assess liver fibrosis in chronic liver disease.
= [e) xe)

sro[g 2 25 WA ¢rom ALTZF AF Aekx] 2 ouff wiwk Clin Mol Hepatol 2024:30(Suppl):S5-S105.

ol WA BY7HY TR oA &7t B H O] oJu|9)= 7HA 2. Horowitz JM, Venkatesh SK, Ehman RL, et al. Evaluation of hep-
03} Ackof ] HAA LI feEFHEAL A3t atic fibrosis: a review from thes-ocietyofabdominalradiologydis—
38 = o . ease focus panel. Abdom Radiol (NY) 2017;42:2037-2053.

= g7 oj ™ 0] 3}A] oﬁr__o]- 042 olm] o)
o S 8 A 20037 BAEol £EEoH, ofn]sl 3. TangA, Cloutier G, Szeverenyi NM, Sirlin CB. Ultrasound elastog-
L O 3= =25 2~ L= 1 L
= HRIE A58 5 e Adsol A7t e 1144 raphy and MR elastography for assessing liver fibrosis: Part 1,
T AYgre 7.7 kPao]Q 1 o|mje] AT AUCE 0.78, W= principles and techniques. AJR Am J Roentgenol 2015;205:
64%, E°]% 83% %t 22-32.
4. Barr RG, Ferraioli G, Palmeri ML, et al. Elastography assessment
of liver fibrosis: Society of radiologists in ultrasound consensus
2. O Y71 )
cot=a conference statement. Radiology 2015;276:845-861.
2005 ZEkAoA £3E oy Ak AEE B3 THA 5. Sandrin L, Fourquet B, Hasquenoph JM, et al. Transient elastog-
C—é—éz}ouﬂ Oﬂ/\i €_71} %}\éé%@g ‘Pr_g_/\é O] %7}_1:4 %qq_.39 O] raphy: a new noninvasive method for assessment of hepatic
fibrosis. Ultrasound Med Biol 2003;29:1705-1713.
A= o] obAl 037 3= Ao 2 BT ’
ArelAs 32789 WY CRE BAE Hgow 24 6. Choi BI. Ultrasound elastography for liver disease with focus on
A7, u)QlE MR Aok AUCE 0.79 (ATHg) 8.7 kPa) hepatic fibrosis. Clin Ultrasound 2022;7:1-10.
91, Ay 7H-8-3Hadvanced fibrosis, 384 7HA-S3} 7. Shiina T, Nightingale KR, Palmeri ML, et al. WFUMB guidelines
F3) Atk AUCLE 091 (AtHl 9.6 kPa), YIZHE 86%, E0 and recommendations for clinical use of ultrasound elastog-

32 M1

1

85% %1, 1MW AT AUC 0.97 (AHH4t 14.5 kPa)
o} AA7EA] Z3E 7t
1,289 9] ¥H4 C
M3 A AU
At AUCE 0.90 (Aot 145 kPa)%ith. 9

=T 3499 9] T CEA FAE tigo R A
T AtlAE, &7 SIS =
Ad AUCE 0.82 (Agt
AUCE 086 (At 8
o Aeghs AN ol ALT 47
AT AA A3t Ao vlel A 54
2kst7] 918, ALT7F 4 AF3tx 2] suff ]38
ot 9] ke 4 Qltt w3, 7 #E A AUC

ol
=
=
3l
e
-
Ir
w
=
1o
2l
O|
Il
°
>
[00]

rr

N

Hir
lo

s

ot >
=i

O
©

14.

10.

11.

12.

A —,_
(gt 14.5 kPa)2 A Fe] - 253 RARHH- 13.

raphy: Part 1: basic principles and terminology. Ultrasound Med
Biol 2015;41:1126-1147.

. Oliveri F, Coco B, Ciccorossi P, et al. Liver stiffness in the hepatitis

B virus carrier: a non-invasive marker of liver disease influenced
by the pattern of transaminases. World J Gastroenterol 2008;14:
6154-6162.

. Mederacke |, Wursthorn K, Kirschner J, et al. Food intake in-

creases liver stiffness in patients with chronic or resolved hep-
atitis C virus infection. Liver Int 2009;29:1500-1506.

Kim SU, Kim JK, Park JY, et al. Variability in liver stiffness values
from different intercostal spaces. Liver Int 2009;29:760-766.
Kim SU, Han KH, Ahn SH. Transient elastography in chronic
hepatitis B: an Asian perspective. World J Gastroenterol 2010;
16:5173-5180.

Lucidarme D, Foucher J, Le Bail B, et al. Factors of accuracy of
transient elastography (fibroscan) for the diagnosis of liver fib-
rosis in chronic hepatitis C. Hepatology 2009;49:1083-1089.
Myers RP, Crotty P, Pomier-Layrargues G, Ma M, Urbanski SJ,
Elkashab M. Prevalence, risk factors and causes of discordance
in fibrosis staging by transient elastography and liver biopsy.
Liver Int 2010;30:1471-1480.

Sagir A, Erhardt A, Schmitt M, Haussinger D. Transient elastog-
raphy is unreliable for detection of cirrhosis in patients with acute

The Korean Journal of Gastroenterology



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Kim MN. Non-invasive Imaging Test to Assess Liver Fibrosis: Vibration-controlled Transient Elastography 205

liver damage. Hepatology 2008;47:592-595.

Arena U, Vizzutti F, Corti G, et al. Acute viral hepatitis increases
liver stiffness values measured by transient elastography.
Hepatology 2008;47:380-384.

Coco B, Oliveri F, Maina AM, et al. Transient elastography: a new
surrogate marker of liver fibrosis influenced by major changes of
transaminases. J Viral Hepat 2007;14:360-369.

Kim SU, Kim DY, Park JY, et al. How can we enhance the perform-
ance of liver stiffness measurement using FibroScan in diagnos-
ing liver cirrhosis in patients with chronic hepatitis B? J Clin
Gastroenterol 2010;44:66-71.

Millonig G, Reimann FM, Friedrich S, et al. Extrahepatic choles-
tasis increases liver stiffness (FibroScan) irrespective of fibrosis.
Hepatology 2008;48:1718-1723.

Millonig G, Friedrich S, Adolf S, et al. Liver stiffness is directly influ-
enced by central venous pressure. J Hepatol 2010;52:206-210.
Bardou-Jacquet E, Legros L, Soro D, et al. Effect of alcohol con-
sumption on liver stiffness measured by transient elastography.
World J Gastroenterol 2013;19:516-522.

Mueller S, Millonig G, Sarovska L, et al. Increased liver stiffness
in alcoholic liver disease: differentiating fibrosis from steatohepatitis.
World J Gastroenterol 2010;16:966-972.

Trabut JB, Thépot V, Nalpas B, et al. Rapid decline of liver stiffness
following alcohol withdrawal in heavy drinkers. Alcohol Clin Exp
Res 2012;36:1407-1411.

Marcellin P, Ziol M, Bedossa P, et al. Non-invasive assessment of
liver fibrosis by stiffness measurement in patients with chronic
hepatitis B. Liver Int 2009;29:242-247.

Chan HL, Wong GL, Choi PC, et al. Alanine aminotransferase-
based algorithms of liver stiffness measurement by transient
elastography (Fibroscan) for liver fibrosis in chronic hepatitis B.
J Viral Hepat 2009;16:36-44.

Kim BK, Kim SU, Kim HS, et al. Prospective validation of FibroTest
in comparison with liver stiffness for predicting liver fibrosis in
Asian subjects with chronic hepatitis B. PLoS One 2012;7:e35825.
Zhu X, Wang LC, Chen EQ, et al. Prospective evaluation of
FibroScan for the diagnosis of hepatic fibrosis compared with liv-
er biopsy/AST platelet ratio index and FIB-4 in patients with
chronic HBV infection. Dig Dis Sci 2011;56:2742-2749.

Degos F, Perez P, Roche B, et al. Diagnostic accuracy of FibroScan
and comparison to liver fibrosis biomarkers in chronic viral hep-
atitis: a multicenter prospective study (the FIBROSTIC study). J
Hepatol 2010;53:1013-1021.

Sporea |, Sirli R, Deleanu A, et al. Liver stiffness measurements
in patients with HBV vs HCV chronic hepatitis: a comparative
study. World J Gastroenterol 2010;16:4832-4837.

Vigano M, Paggi S, Lampertico P, et al. Dual cut-off transient elas-

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

tography to assess liver fibrosis in chronic hepatitis B: a cohort
study with internal validation. Aliment Pharmacol Ther 2011;
34:353-362.

Verveer C, Zondervan PE, ten Kate FJ, Hansen BE, Janssen HL,
de Knegt RJ. Evaluation of transient elastography for fibrosis as-
sessment compared with large biopsies in chronic hepatitis B
and C. Liver Int 2012;32:622-628.

Cardoso AC, Carvalho-Filho RJ, Stern C, et al. Direct comparison
of diagnostic performance of transient elastography in patients
with chronic hepatitis B and chronic hepatitis C. Liver Int
2012;32:612-621.

Chon YE, Choi EH, Song KJ, et al. Performance of transient elas-
tography for the staging of liver fibrosis in patients with chronic
hepatitis B: a meta-analysis. PLoS One 2012;7:€44930.

LiY, Huang YS, Wang ZZ, et al. Systematic review with meta-analy-
sis: the diagnostic accuracy of transient elastography for the
staging of liver fibrosis in patients with chronic hepatitis B.
Aliment Pharmacol Ther 2016;43:458-469.

Qi X, An M, Wu T, et al. Transient elastography for significant liver
fibrosis and cirrhosis in chronic hepatitis B: A meta-analysis. Can
J Gastroenterol Hepatol 2018;2018:3406789.

Mingkai L, Sizhe W, Xiaoying W, Ying L, Wu B. Diagnostic perform-
ance of elastography on liver fibrosis in antiviral treatment-naive
chronic hepatitis B patients: a meta-analysis. Gastroenterol Rep
(Oxf) 2022;10:g0ac005.

Fraquelli M, Rigamonti C, Casazza G, et al. Etiology-related deter-
minants of liver stiffness values in chronic viral hepatitis B or C.
J Hepatol 2011;54:621-628.

European Association for Study of Liver; Asociacion
Latinoamericana para el Estudio del Higado. EASL-ALEH Clinical
Practice Guidelines: Non-invasive tests for evaluation of liver dis-
ease severity and prognosis. J Hepatol 2015;63:237-264.

Kim MN, An J, Kim EH, et al. Vibration-controlled transient elas-
tography for significant fibrosis in treatment-naive chronic hep-
atitis B patients: A systematic review and meta-analysis. Clin Mol
Hepatol 2024;30(Suppl):S106-S116.

Ziol M, Handra-Luca A, Kettaneh A, et al. Noninvasive assess-
ment of liver fibrosis by measurement of stiffness in patients with
chronic hepatitis C. Hepatology 2005;41:48-54.

Poynard T, de Ledinghen V, Zarski JP, et al. Relative performances
of FibroTest, Fibroscan, and biopsy for the assessment of the
stage of liver fibrosis in patients with chronic hepatitis C: a step
toward the truth in the absence of a gold standard. J Hepatol
2012;56:541-548.

Seo YS, Kim MY, Kim SU, et al. Accuracy of transient elastography
in assessing liver fibrosis in chronic viral hepatitis: A multicentre,
retrospective study. Liver Int 2015;35:2246-2255.

Vol. 84 No. 5, November 2024



