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[(WE] a8« HKBEAEE (CEUS) I AME 58 R4t 2017 it (LI-RADS v2017 ) X AK#E<3 cm
R F4AESEE (HCC ) AR AL YE R (OM ) UERI2WiE. ek FEMEST 2018 4F 1 H % 2022 4F 6 A
T 1A A R A B B 8 i 4 B S Bt S Te45 23 e AT CEUS A2y . kbl KR <3 em .28 2H 40055 B4 3IF 52 4 JIFAE
AR IEE I 126 (R (163 ANkt ) MG IR A2 AR = BE k. 163 AMiktfr, HCC 133 4>, OM 30 4>, 4r#rikh i
CEUS $51iF, M2 T4 ¢ CEUS LI-RADS v2017 Xkl f74328, A ZURHEAAZE 1A bl 545 CEUS fiF
% K AR BRIERT HCC Fl OM B S5 WIRRE . & &  HCC 205 OM 4155kt 2 kU i A AE 5% T FsF 1) 60 o 0 A
FRIE G L ($9P<0.001 ) , HCC 204328455 I LR-3 (204, 15.04% ) . LR-4 (254, 18.80% ) . LR-5( 824,
61.65% ) A E, OMAHZELER LI LR-M (28 4>, 93.33% ) A E. CEUSAEZH, FEIRELE 2 W HCC AYE S FE I IH
P T 43551 24 93.33% (28/30) Fi1 98.06% (101/103) , FHAEEE 12 W OM 11 R % 2 93.33% (28/30) , CEUS
LI-RADS v2017 4361, LR-5 £l LR-4/5 2l HCC I REUE 3510 61.65% (82/133) Fi1 80.45% (107/133) , Fi5i
Y94 93.33% (28/30) , BHEEFUMAE 43514 97.62% (82/84) F198.17% (107/109) , LR-4/5 i2W HCC 1 R A% = T
LR-5 (P=0.001) ; LR-Mi2i OM 1) R FIRES 43510 93.33% (28/30) #195.49% (127/133) . #4# CEUS
LI-RADS v2017 ¥ iz K42 <3 cm ) HCC 5 OM £ &4 202 Wi (A, {H LR-5 X§ HCC M2 R U4, LR-4/5
Al RN HCC (32 W R U .
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Value of contrast-enhanced ultrasound liver imaging reporting and data system for differential diagnosis
between hepatocellular carcinoma and other hepatic malignancies less than or equal to 3 cm
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[ Abstract ]| Objective To investigate the value of contrast-enhanced ultrasound (CEUS) liver imaging reporting and
data system version 2017 (LI-RADS v2017) in the differential diagnosis between hepatocellular carcinoma (HCC) and other
hepatic malignancies (OM) less than or equal to 3 cm. Methods The clinical and imaging data of 163 liver lesions less than
or equal to 3 cm in 126 patients with pathologically-confirmed liver malignancy were retrospectively analyzed. The patient
underwent CEUS from Jan. 2018 to Jun. 2022 in our hospital, including 133 with HCC and 30 with OM. Nodules were classified
based on the CEUS features according to the CEUS LI-RADS v2017. The evaluation of CEUS characteristics and CEUS
LI-RADS v2017 in differential diagnosis of HCC and OM were calculated based on pathological findings. Results There
were significant differences in the characteristics of arterial phase enhancement, timing of washout onset and washout
degree between the HCC group and the OM group (all P<<0.001). The HCC group was mainly LR-3 (20 lesions, 15.04%),
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LR-4 (25 lesions, 18.80%) and LR-5 (82 lesions, 61.65%), and the OM group was mainly LR-M (28 lesions, 93.33%). The
specificity and positive predictive value of late washout for HCC were 93.33% (28/30) and 98.06% (101/103), respectively;
and the sensitivity of early washout for OM was 93.33% (28/30). With LR-5 as the criterion to diagnose HCC, the sensitivity
was 61.65% (82/133), the specificity was 93.33% (28/30), and the positive predictive value was 97.62% (82/84); with
LR-4/5 as the criterion to diagnose HCC, the sensitivity was 80.45% (107/133), the specificity was 93.33% (28/30), and
the positive predictive value was 98.17% (107/109), with the sensitivity of LR-4/5 being significantly higher than those of
LR-5 (P=0.001). With LR-M as the criterion to diagnose OM, the sensitivity was 93.33% (28/30) and the specificity was
95.49% (127/133). Conclusion The CEUS LI-RADS v2017 can effectively distinguish HCC from OM less than or equal to
3 cm. LR-5 has a low sensitivity for HCC, while LR-4/5 can improve the sensitivity for HCC.
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B 40 fifl 9% ( hepatocellular carcinoma, HCC )
PRI R RNBCT 3 0 ) Jaa W Jie g () 5 6 A il
8531, HBV YL LT 500 2Rk KA
PRI 55 B SO RE AL R 3 8 HCC =i fe AR . FRE
18 ¥ HBV B & 249 7 000 J7 ], £E4FH1 & HCC 5
124 38.9 T3 . FET IR 33.6 J7, 3 i JE A
TERAE 4RSS 2 L B K4R 3 em S HCC /R
Py 2 REAE F R X L A o g B R e AR ) EE A
2%, RIS ARG DB AT 3 R4S B )
TEITT R (BT Al R (other hepatic
malignancy, OM ) UNFEH9m . JH PN JIE 45 400 i <5
3R I7 7k X BUS 5 HCC R AR, Ik HCC 5
OM KU RIS W W E B HA R (contrast-
enhanced ultrasound, CEUS ) 1] PASEAT B2 W7 i
R A E AR B, BLE 8 HCC I —Z¢ 1%
FieWi T H., CEUS ISR S 553 240 (liver
imaging reporting and date system, LI-RADS ) “& HCC
Pz AR ERLE . SE—ARiE . 12
bR S i e, MLR-1 (HERME) #ILR-5 (15
JE S HCC ) HCC RS PR B W, LR-M B1EMR
K2 W HCC (5 R 7 BE 1) [R] AN 32 25 X OML (112 Wy
R ¥ . CEUS LI-RADS #£ HCC 55 OM 1t % 51l i2
W s B N T, (B TR R <3 em Y
ok HAZ Wk e v AN BB . ASFSE B 7E4% 1T CEUS
LI-RADS 2017 i ( LI-RADS v2017 ) ' X ki <
3 cm HCC 5 OM 4512 Wi i fE

1 #ERIFE

1.1 Bt % BT 2018 4F 1 H 2 2022 4F

6 J1AE 1 A8 38 R 5 2 5 B i 46 T 5 ek 5 B G
By BedT CEUS K4 HAEAT HCC =y fad s i) s 3
PR, TR LA 98 A RS R v 1) £ 3 A T
5. PIAPBRE: (1) £54 CEUS LI-RADS v2017
WTE FAERRRIES 5 (2) SRR 75T 1A
Akt KA <3 em;  (3) CEUS Kty )5 1 >/
N 2 2] 8000 P24 12 o0 HCC B, OM . HEBR R
(1) Rk HERAESST;  (2) WA CAT Rk
WA AT (3) GRS AR TR AN e 1
EUSL TG o W5 R i R Y & B A 0
AT, AW LA Ko A B R B 4
BEfEBIZE i & idit (RI2017-72)
1.2 CEUS#& M5 Aas  HTRIIN A B A= 4y =
7 HL T B A FR A B4 7~ Y Resona 7., Resona 8,
Resona R9 (#43k SC5-1U M L9-3U, #i% 1~5 MHz
M1 3~9 MHz ) & KF & M2 7 A 7= /) MyLab
Twice (#k CAS541, W% 1~8 MHz ) , HLAFEEL
0.04~0.12 5 5% A FH T 3 7S e s it (R
EhA T YE, B KM Bracco 4], 59 mg/ %), fifi
FHATIEA 0.9% FALANE I 5 mL 750 7% 1R A
PREIRER . BB E UM EMy sl A2 MM, A7 B T
25, FERIRASTT R, i FH R B SR £ 2238 e 7
ICSERALN S . BH . KON I AR Ry
AL, PR AR DI IR, J Sl 1 5% WL
BRAE . 28 IE i DR T 1.5 mL 352 RS
BN S mL 0.9% SALAA R A, ESHC S IE R
HATSEHR 60 s NRIBhASRAR, ZJaRIBERAE RIS
EIME, WELEFE] A 6~8 min,
1.3 B4 W2 B HA 10 4D CEUS TAE
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2200 1) B VAR SR R 3 A HC.C XU T A T GE
Joa BRZE AL T4 T X BRI T 40 B, 4RSS CEUS
LI-RADS v2017 X9 kb #E 47 40 2, B UL AN [R] B 75
PhRg 2 —%, WL CEUS fiF 4 40,35 3 Jik 3 2 184
58 ( arterial phase hyperenhancement, APHE ) .
NGAIE AL FIERTE (48385 52 50 46 J50 0 i
[B] <60 s) . FEIRERIE (H8 5 M T 05 B i I e) =
60s) . WEFERWE (45 120 s N3 5500 B S < B3
FERIL) | FRBERRVE (FRaki s B AR T S o
fHARE “HR” FERIE T 120 s J5 5“2 FF
FM) , IR APHE K ARGk E Xl
HAth3#sg A, CEUS LI-RADS v2017 73254345 .
LR-1 4 100% K %, LR-2 b K PEATGEK, LR-3.
4. 5 A HCC KUK 2 A 38, LR-5 5 22 /& HCC,
LR-M A GEBCHf 2 A Pk B (H AR A7 HCC,

DLy B A5 S S 4 bR e, 11545 CEUS 1E £ Al

CEUS LI-RADS v2017 #&4r25tnifEi2 Il HCC 5 OM
%L RE. P LR-5 FR iR 9255 LR-5 (5 &t
LWk HCC, LR-4 B4 LR-5 (LR-4/5) hrifiE ks
JA26°h LR-4 8 LR-5 Wkt 4120 HCC, LR-M
FRUERHHIAZE R LR-M (5652008 OM.,
1.4 %t a3 R SPSS 23.0 4k #1883t
SEOvHT . RO AR RO, B pusy
fi%r ) Ferw, 48] Fb R ] Mann-Whitney Fk Fll K
5. THECTORH IR o EoR, AR iR
A KIRKIE (a) 4 0.05,

2 &% R

2.1 HCC5 OM #g—fasie 3t 126 fil (163 4
WekE ) A ARBFSE, HidhHCC 133 4, OM 30 4
CHF P IR 20 M08 6 A1, JFF 20 B — EE 20 T
AU 2 4, B PERZ NI 1 A4S, Rl
214) o 1334 HCC okt 111 4k H B .
22 R H MRS, BAEFIR R 60 (54, 66) %,
Wi kk i K42 H 2.0 (1.4, 2.4) cm; 30 /> OM Ji kt:
i, 22k AR E . SACkALERE, B
AR 58 (56, 63) &, ki KN 1.5 (1.1,
2.5) em, HCC 415 OM 4 &M . 4Rl Kokt
RKREZEF TG FE L (¥ P>0.05)

22 HCC X OM # CEUS 4 42 128 i &k £
& APHE, H 112 4~ (87.50% ) 4 HCC. 16 4~
(12.50% ) > OM. 14 /™95 k52 301 2% 30 JF 3 58,
1o OM. 34 />4 &t B 3 B ] <60 s, 6 4>
(17.65%) A HCC. 28 1~ (82.35%) 5 OM, 103 4>
g kb B VG B [l =60 s, Hi 101 4> (98.06% ) A
HCC. 21 (1.94%) H OM, 26 Mkt 5 B R,
Hdr 44 (15.38%) HHCC, 224 (84.62%) H
OM. 111 Mgkt R B B, Hirh 1034~ (92.79% )
A HCC, 84 (7.21%)  OM, HCC 415 OM 41
S ke SN R ISR R | R [ 0 v Ry T

SHEGIERE X (¥ P<0.001) , W#E 1,

1 HKE<3emHCC 5 OM 7wkt CEUS $HiE
Tab1 CEUS characteristics of HCC and OM of <3 cm

n (%)
CEUS characteristic HCC N=133 OM N=30 2 value P value
Article phase 53.325 <<0.001
APHE 112 (84.21) 16 (53.33)
Rim enhancement 0 14 (46.67)
Non-APHE non-rim enhancement 21 (15.79) 0
Timing of washout onset 117.038 <0.001
<60s 6(4.51) 28 (93.33)
=60s 101 (75.94) 2 (6.67)
No washout 26 (19.55) 0
Washout degree 71.749 <0.001
Marked washout 4(3.01) 22 (73.33)
Mild washout 103 (77.44) 8(26.67)
No washout 26 (19.55) 0

HCC: Hepatocellular carcinoma; OM: Other hepatic malignancy; CEUS: Contrast-enhanced ultrasound; APHE: Arterial phase

hyperenhancement.

2.3 HCC %5 OM #j CEUS LI-RADS 4% HCC 41
Jikt: CEUS LI-RADS v2017 4328 LR-3, LR4, LR-5,

LR-M 435104 20 4~ (15.04% ) . 254 (18.80% ) .
824 (61.65% ) . 67 (4.51% ) , JLLR-1 fILR-2
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fi k(& 1) . OM 4 %% H: CEUS LI-RADS v2017
7 JELR-5, LR-M 43 4l i 2 4> (6.67%) . 28 1>
(93.33%) ., JCLR-1. LR-2. LR-3. LR-4 54,

S B R BH P TG 40 100%;  FAH B2 OM
BE ) REUEFVERE . LR-5 Fll LR-4/5 rifEi2
Wi HCC F{) 4R 5 5 K BH P P A 4% =5, LR-4/5 12

2.4 CEUS 4 % & CEUS LI-RADS % % #7 f 69
Wikt CEUSE4ih, APHE 20 HCC () R %
o R (EHRE 5 B2 A5 1K, AR BV 2 B HOC MY eS8
FPHPEBUN (5 IGIAIEiRILIZ M OM Y4E

Wi HCC 1 R U FIVERGE 2 T LR-5 () =11.424,
10.267, P=0.001, 0.001) ., LR-M 2K OM 1 2 i
FERRR S IR . ULk 2,

Timer1: 00:01:36

Timer1: 00:02:58

1 JRKE<3cm HCC fttH CEUS R
Fig1 CEUS features of HCC of <3 cm
A-C: Hypoechoic nodule (arrows) in the right lobe of liver of a hepatitis B patient was categorized as LR-5 by CEUS LI-RADS
v2017. The nodule was 2.7 cm X 2.2 cm in size, showing hyperenhancement in the arterial phase (A), followed by isoenhancement
in the portal phase (B) and hypoenhancement in the delayed phase (C). D-F: A hypoechoic nodule (arrows) in the left lobe of
liver of a hepatitis B patient was categorized as LR-4 by CEUS LI-RADS v2017. The nodule was 2 cm X 1.6 cm in size, showing
hyperenhancement in the arterial phase (D), and contrast agents did not significantly subside in the delayed phase (E, F). HCC:
Hepatocellular carcinoma; CEUS: Contrast-enhanced ultrasound; LI-RADS v2017: Liver imaging reporting and date system version

2017.

%2 CEUS fE£#1 CEUS LI-RADS v2017 5 £4r A2 HT & A2 <3 cm HCC = OM K3 AE
Tab 2 Diagnosis value of CEUS characteristics and CEUS LI-RADS v2017 for HCC and OM of <3 cm

% (n/N)
Dclfi%:r(i)zgc Pdaigjg(;l(())sgilsc Sensitivity Specificity predli)((:)tsiiltévjalue pre(Ii\iIStgijtel\;Zlue Accuracy
APHE HCC 84.21 (112/133)  46.67 (14/30) 87.50 (112/128)  40.00 (14/35) 77.30 (126/163)
Late washout HCC 75.94 (101/133)  93.33 (28/30) 98.06 (101/103)  46.67 (28/60) 79.14 (129/163)
Mild washout HCC 77.44 (103/133)  73.33 (22/30) 92.79 (103/111)  42.31 (22/52) 76.69 (125/163)
Rim enhancement ~ OM 46.67 (14/30)  100.00 (133/133)  100.00 (14/14) 89.26 (133/149)  90.18 (147/163)
Early washout oM 93.33 (28/30) 95.49 (127/133)  82.35(28/34) 98.45 (127/129)  95.09 (155/163)
Marked washout oM 73.33 (22/30) 96.99 (129/133)  84.62 (22/26) 94.16 (129/137)  92.64 (151/163)
LR-5 HCC 61.65 (82/133) 93.33 (28/30) 97.62 (82/84) 35.44 (28/79) 67.48 (110/163)
LR-4/5 HCC 80.45 (107/133)  93.33 (28/30) 98.17 (107/109)  51.85 (28/54) 82.82 (135/163)
LR-M oM 93.33 (28/30) 95.49 (127/133)  82.35 (28/34) 98.45 (127/129)  95.09 (155/163)

CEUS: Contrast-enhanced ultrasound; LI-RADS v2017: Liver imaging reporting and system version 2017; HCC: Hepatocellular

carcinoma; OM: Other hepatic malignancy; APHE: Arterial phase hyperenhancement.
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AR FRA TR W KR <3 om FFERG AL
i H AT — Pk, Wi HCC 5 OM 347 Bl
UG AR, P 2 WS SR 2 W2 16 R
PRI R —, ESEESEVE B, A
= HCC B e FEMIRITIriE, SH LRI 4
SR — S0 R 5 B ] DA RORE i bkt ook RS AT 23
BC4i 1212 0 HCC Wy i &, PRI 58 [0 27 B i
f) CEUS LI-RADS & 7£ X HCC i HU 100% 1945 5%
JERBAPE NS, {HIX TG EE 24k R U, 7RI
T2 INHLIX, B AR =, HCC M FHBIRYT
T35 R I R R DI B A RN R BT i, 1 HCC 5 5 17
LI R AR, BOREM . Faair st THER
AR REME S st B U A L, PRk i R
T IV F CEUS LI-RADS LA 1 7 [ [ 15 2 (A5 %
FIaEL, ARAFFE 5 2B, CEUS LI-RADS v2017
X KAE <3 cm B HCC H1 OM ELA &b fi2 Wi il
YW, BEA N LR-4/5 Wi k<3 cm
1) HCC AT AR B vy 1) A

CEUS LI-RADS v2017 ¥ APHE Fl 4iE iR / 5% fif
JEE 2 S HCC (1) RERHE, W& A B ik
ARG . W R E X OM Y FZAFIE . AE
FELEA LA CEUS FRIFFEAT HUEE, 255 s Xt T
KAE<3 em WIFIEEGPE L, APHE . FER T
52 ¥ BT HCC H iy He il s 1 OM, T i & B
sAk . FUPIEE . 3 R 7E OM P Lk A8 i T
HCC, X5 REEMFF 4 R —8, AHFIEL R
7~ APHE 285 KA <3 cm 4 HCC 53 WL 19 30 k30
BATRIAE, 15 BEAE SCRRGE " A1 (AR APHE
&7 41 OM i A 6 i = I AE 4R (153.33%,
16/30 ) , 3% 5 BRABIF ST A Ry 04 I 2 8 9 o b e/
FAR Ty RN APHE | 7ERRAZ<2 cm M IHEE
210 g b APHE Lo 0] 5 3% 75% O HAT — 5 1A
U S ktE/NE, OM FRIMH APHE (7 LE 33
X MR SRR G SR AL IE 22 W OM i R
TR . BRIE I A& HCC 5 OM % il iz —. B
ARFFE AR HCC i kb /)N v 5 5770 AN 50 3 114 491 ek
5, FEAR T HER ERYE 12 0 HCC B R ABE S, Hik
T OM HAFAE SR LA Bl /b T8 ok 5 ) s 52 77
FRELI s M RN RIS, #5005 AR JE
PRI ZEE 3R BRI X T e R AR <<3 em 19 HCC {3 H A7 %5

1o R

5 B A R 6 I I /N 2 A B 1 A B 5
gE RN L, A9 45 B W Y kR AR <
3 em A, i LR-5 bruEi2 8 HCC i R AR AR,
1K 61.65%, 14 LR-4/5  HCC 2 Wb Ay
W R HE 3 & 80.45% AN IR 4 I A 5T
78, LR-5 F1 LR-4/5 2 Wi HCC 1) 7 805 43 53 29 Ky
77% F189% 1% 1] I, CEUS LI-RADS v2017 %} T
KAE<3 cm Y HCC W2 Wr R A Fe4e . il
F LR-5 1 LR-4/5 Wi A fE 12 W HCC 155 7= i 3
9 93.33%, BAPEIRII{E 73510 97.62% F198.17%,
Al L) JRE 0 4 K 22 B OM 8% i2 I b HCC, X 5
LI-RADS #1547 H b5 Bl 4845 100% [ HCC 2 Wi e
S5 8 R PP TR A A — 25, (H 5 R AR A BRI e
T kE R/ NEIRFSE A, LR-5 X e KR <3 cm
() HCC FYiS Wi 5 BEAT IS AR . AR Huang %617 %
B RAE<2 em [RIF I Sy A 4515 O AR 5E S8 LR-5
2 Wi HCC /9 4% 55 B 4 97.1%, {H 48 #i§ CEUS LI-
RADS iZWikRife, iz >2 cm HICHhIk Eios
P55 A LR-3 8% LR-4, ¥ KA >2 cm 1945
T HEBR TE AP 2B AK LR-3 2 LR-4 REA Y4 A I
1], FETEMEESE S LR-5 i W e AT BEPE

LR-M 1 Tiw) H A5 248 =5 OM [i2 b R A,
BEAT N [RI ST 458 (9 LR-M 261 OM 14 72 455 Fils
SREA AR TS R g aE L], LR-M
LW KAR<3 cm (19 OM (1) 7 8505 FVEs 53 5 40 3l
}93.33% F1 95.49%, Hirr 2 AN MR kL2 51 R
JHF P R 440 A 0T 200 — R 4 TR A5 A
HAN, ARG BRI IME ALY OM 2 W5+
JEE R BH A T R 100% . 7 2 BRI 8 Ak 2 T P R
A Mg ) LU R AR S, a5 L % D e A
AL MR, R X ARSIt
BT (A BLBE R AT DG o BRT S Mg s /N, FE PR
PUBANME R T = 2P g2, )8y s i el A
A R . AT P ARG 20 s R AL B APHE A1l
MER RV, RE5HCCIREM EEHN R, 41 -
RHAE 41 iR A 289 1) CEUS SR BLEGR T H HCC
55 04 40 98 ) 43 e 6], HCC Dy 2 % CEUS
FEBUM ) T AR A) i, A 40 B Sk 32 A0 U e
] TERIE b, AR AN 5] i 3 i R AE IR
JER R I ) LR-5, A W, CEUS LI-RADS ¥R £ %
FFRE 2 B AT —E Pk, b A kR G iR
SRR MR F RIS AT 0T

AWFFE MAFTE—E PR TE: (1) (AU
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W&, {H LR-5 X%} HCC 112 W R % 48418, 45 LA
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