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Clinical value of contrast—enhanced ultrasound in the diagnosis of hepatocellular
carcinoma with maximum diameter<3 cm under the
background of chronic liver disease

ZHENG Lili, LIN Yanyan, LI Junjian, FENG Meijing, ZHAN Weiwei, REN Xinping
Department of Ultrasound, Xinrui Hospital of Xinwu District in Wuxi, Jiangsu 214028, China

ABSTRACT Objective To explore the value of contrast—enhanced ultrasound (CEUS) in the diagnosis of hepatocellular
carcinoma(HCC) with maximum diameter<3 e¢m under the background of chronic liver disease.Methods A total of 252 focal liver
lesions in 189 patients with chronic liver disease who underwent CEUS examination in our hospital were selected.The enhancement
pattern of focal liver lesions were observed,and the difference of enhancement pattern between maximum diameter>2 cm and <2 ¢cm
HCC was compared. Taking the histopathological results or clinical diagnosis results as the gold standard, the diagnostic
accuracy , sensitivity and specificity of typical enhancement pattern and its combination with atypical enhancement pattern for
HCCs with maximum diameter<3 cm was calculated.Receiver operating characteristic curve was drawn to evaluate the diagnostic
efficacy. Results There were 95 HCCs (39 with maximum diameter>2 cm, 56 with maximum diameter<2 cm) , 24 other
malignant tumors and 133 benign lesions in 252 lesions.HCC showed typical enhancement patterns of hyper—iso—hypo enhancement
(38.95%,37/95) and hyper—hypo—hypo enhancement (29.47%,28/95) , and atypical enhancement patterns of 28.42% (27/95).
The proportion of typical enhancement pattern of maximum diameter>2 cm HCC was higher than that of maximum diameter<2 cm

HCC(82.05% vs. 58.93%) , and the proportion of atypical enhancement pattern was lower than that of maximum diameter<2 em
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HCC(12.82% vs.39.29%) , the differences were statistically significant (hoth P<0.05).The accuracy, sensitivity and specificity of

typical enhancement pattern in the diagnosis of HCC with maximum diamter<3 c¢m were 84.52%,65.26%,96.18% , the area under

the curve was 0.807.While the combination with atypical enhancement pattern were 93.65%,93.68% and 93.63%, respectively,

and the area under the curve was 0.937.Except for the specificity, the differences in other diagnostic efficacy were statistically

significant (all P<0.05). Conclusion

The smaller the HCC lesions, the higher the proportion of CEUS showed atypical

enhancement pattern. The diagnostic efficacy of CEUS for HCCs with diameter<3 ¢m under the background of chronic liver

disease can be improved by combining the typical and atypical enhancement patterns , which has good clinical value.

KEY WORDS Ultrasonography ; Contrast agent; Hepatocellular carcinoma; Focal liver lesion

A 41 ff i 98 (hepatocellular carcinoma, HCC) J& 3%
I s AL A A e S P, A i s A1 PR 3R 32 2
A 18 M RN ALY BRI IR PR M /A RS MRS U
PRI SR 18 M e 7T 3 S A Jre Ay 4T 44
A, 1 AR AL HCC & A il 7 fa e PRI 2R . BEATE S
HR O 3 T [ B AE BT & HCC i 191 2 o 42 BRI 51 1Y
50%,{A 5 AEAEAFRANE 15%, ISR KAE<3 em HCC
IEHEAT HA PE DI R R]fd 8 345 B Y e gt e AR
FEAARNEE B 1Y 5 4R AR 738, H HCC I RAR MU/, 3
IR A/ 4E 3R AR 5 0 o5 BN BRI IR b
I S48 27 A6 A J7 12512 W HOC, E Kk 8/ i 22 i
ZRHETE AR 2 R, K I HERR 12 W B A — 2
M, B RAE>2 em 5<2 em PPRALTEIG RIZ 6 7
AT AR, #7555 (contrast—enhanced ultrasound,
CEUS) AT S 5l 7285 5 7 MR IR PRE 55 20 L X FF P S
I PER AR (focal liver lesion, FLL) 12 Wik BE il 5 1 5%
CT/MRIAHIE SR . AHITE B RIS CEUS M1 1L
s N R RAE<3 em HCC Y2 WA .

BARERHE

— WX 5

PEHL 2018 4F 1 H 2 2021 4F 1 H TR e AL 15238 kK
2 % 2 B R Jif 4 = e MO 10 1 R T S8 189 81,
B 13011, Zr 591, AE A 31~83 %, F-44(56.44+10.99) %
I3 2524 FLL, ik K42 0.66~3.00 em, P-4 (1.89+
0.59)cmo HH 119 G F-48 Pk LR/ BRI BRI
JHEREAL , 59 645 I B 0 v I, 10 66105 51 B 107 14 9
Kog v 2R I A6 FFREAL , 14616 I it W st A
WAk, AN ASRUE : DIIFT CEUS KA , B KL 7 A5 505
I RAE<3 em; QYA 1SRRI L, 12 2 /Y
PR 7R 2 M 8 A AR O i I M S A T
A J5 PR 5 12 1 JHF A5 A 5 (B39 48 20 0 L2 e PR
LWiZE J (FT 158 CT/MRIAS A H KGR E]>2 45 ) #1125
@B RATAATN A R G MRYT . HES bR . DT
PERD ;s QI IR SR A KA R AN 2 3% ; BCEUS B4

AW AW IE LT BE B 2H AR 2 B S b (1R H 5
RJ 2017-72) , Ay e 4 s Rl & .

= AR S

1 AXES 58575 {4 F 33 Resona 7. Resona 8 Fl A Ik
MyLab Twice ¥ (&, Z -8 75 12 WX ,SC5-1U . L9-3U,
CAS41#R3)  JE 5K 1~5 MHz,3~9 MHz,1~8 MHz,
& 5 704 FH 2 KA Braceo 28 F] 4 72 19 SonoVue, fi
HIAEA S ml A= FE K AR 19 5 R B A& H

2. PG A+ A Y RMOZ B A0 MO, Ve T
WP, Sl A 8 HUR P U kL KN B E A L ]
P RIEZS SR ke R AR DI HIAE A CEUS WL YT T
K AL AMCHE BO6F L 3G 5 AsE 2, 28 i e i Jk Rk 1]
1.5 ml SRR A, FERE 5.0 ml AR BRER K vp s, i
ZEINER 6~8 min A EE .

3. R BT - 4 WK CEUS 38 5 BF AT | 386 56 7%
B SRS K s R AR I E] . HCC iR K R L7
Bt i A5 5 A 12 WA o 2 BE L B T P9 A G CEUS 34
MR AR HCC S 78 38 5 B =R 2 k0 e 4
S T Dk A A I 5 L HE R AR 5 (AT TR AR o -
A — IR 5 Bl g — I I ) 5 AN BT B4 i A Xy B
O HA o B e | 1 B A /A R e | HE R AT o 5l TG )
ik H o 4 R AR AT R ARG 58 . JE HC.C % 1 g i
T3 AR XN Sl K RO 8 3 i, T AR I (R <60 s 5 R
P 235 7 L 348 i Ay A0 SR /A S o, G i 4
Je I SRy kb M 5 P G A B ko B T v a8 5 S
JEL 300 235 45 398 5 R B AR O R SR . AR IROR
#%>2 cm 5<2 ecm HCCHIRBE A 22 5%, 24 HA
104F LA I+ CEUS TAEZ 56 1 B= Uil ) R 645 20 b7, 3
A g — o

= Gt

N FH SPSS 23.0 Ge it , iU RSB kR
IR R G K . DAZH S0 B2 R RIS Wi 4 SRk 4
Prife, THE HCC MRS IE s AR X R IR A5 AN Ml 70 1 i A5
AN e KAE<3 em HCC B2 Wi ER R RS 5
B 22528 TAEERIE (ROC) - PEAS HAs ik i



I R AR TS 272235 2023 4F 12 5525 %55 12 ] J Clin Ultrasound in Med, December 2023, Vol.25,No.12

+ 969 -

thk AL (AUC) FL R H Delong K85 . P<0.05 R
ERAGH L,

bt

=A

ES

— U B K12 W )
189 15 H 3 s A 119 A, il HCC 954 (%
KAE>2 em 394, e KAE<2 em 56 4> ) , Hofth W1 i
(other malignancy, OM )24 >, 00§55 R A 9EE 22 4,
JF P LA 24 o 98 R0 T 20 ot — 7 4 TS 5 AR Vo 4
1A Rt 1334, A48 L4898 55 4>, 6 AL AH O
515 404>, JR ke RN D5 1= T 78R 29 4, SRy kb 1 b
WA TAS , RIS 24
T UECEMEFLLAY CEUS £
*1

FOEME FLL I CEUS 630

Ak FLL Y CEUS SR BLILZR 1 FE 1,2, 954
HCC 3 kA 1T bR 2838 1 32 22 3 30 R o — 45 (IR 3
3% (38.95%,37/95 ) Fl e — (R —K 3 3 (29.47%, 28/95) 11
R R A, Horh 34N HCC T I E]) <60 s 5 e K AE>
2 em 5 <2 em HCC LRI BE 3 A5 L 43971 4 82.05%
(32/39) £ 58.93% (33/56) , 2 7 A G il ¢ B X (=
5.69,P=0.0171) . HR R K 3h Ik 1 s v o 1] ik
o /A B i FIE R ) 4 3 5 (13.68%, 13/95) FI G B fik
S o E AT B R HAICHE 58 (14.74% , 14/95 ) AN BL 7Y
Hagg AR Horp B KA >2 em 5 <2 em HCC AN ML
FER  H A5 R 12.829%(5/39) F139.29%(22/56) , 25 5+
BB L (x*=7.92,P=0.0049) ;3> HCC BE TS 50 ik
07 5 1 5t TG R ARG 5 . 244> OM TR A 17 N7

A

Eilet

1k HEIR Y]

L B2 ki RIS W4 AR

Wike Fsiy Rk L

bR SRR G WOE REROER bR 7B o 12 A =5 e W e T
EME(119)
HCC(95) 78 11 6 0 0 59 34 16 79
oM(24) 17 0 7 0 5 19 5 19
RPE(133)
1498 (55) 8 1 0 0 46 0 38 17 0 26 18 11
Jri kb VEZE T PR A (7) 3 0 0 0 0 4 0 6 1 0 4 3
RPESETT(2) 2 0 0 0 0 0 0 0 0 0 2
SRR ARAH JE 4515 (40) 5 20 15 0 0 0 1 39 0 1 39 0
JektPERR R (29) 0 29 0 0 0 0 0 29 0 0 29 0

a9

A BRI 5 5 B 1K 2 A5 1G58 5 C - AR I 52 S
—HCCHEH(F,66% ik K/ 1.3 emx0.9 em) CEUS [&] , 5 A~ ML) gl 4 5

1

e

=
Timer1: 00:00:18 @ -

- 0

Timer1: 00‘06:520

Timer1:00:02:04® _
A SO 3 B IO AR £ C AR 5
2 —HCCHEH (B ,55% K/ 1.7 emx1.6 em) CEUS [&], 5 S A 5 45 50



- 970 - I R 75 1 22 25 2023 4F 12 45 25 3845 128 J Clin Ultrasound in Med, December 2023, Vol.25,No.12

BT[] <60 s,

= ZWisEE T

TR 3 5 45 X S LI B AN B R 4 i A 502 W
HCC1H &L W2 2,3, S AU 95 152 12 Wr HCC 1 HE A
R K CAUC 2 BN 84.52% . 65.26%
96.18% .0.807(95% W] {5 [X [] : 0.753~0.854 ) ; HEE A A
s T 19 i B 202 T HCC A MERR R RS Fr 7
AUC 4394 93.65% .93.68% .93.63% .0.937(95% 1] {5
X ] : 0.899~0.963 ) ; B 45 5 B2 41, oA I2 Wi al ik EL 4%

SRR L (X P<0.05) . WWEI3,

F2 AR IZ W HCC S A~
SRR B AGUF I 5 R I Wi 4 pen
HCC JEHCC
HCC 62 6 68
JEHCC 33 151 184
&t 95 157 252

HCC : 4R AT 9
F3 ORISR IS N A I R AR
LW HCC T I~
R A R IR U s RIS i TR

TP ait
AL L W HCC JEHCC
HCC n b .
dEHCC 6 147 153
At 95 157 250
HCC: 2 9
100 g I
H /
8O F !
: 7
= 60
g
£ 40
™
20
— MR R AT
0 - MRS SR AT I G AN HL RS SR A

0 20 40 60 80 100
100-F¢5 1 (%)

B3 AR R LIS AN AL AR 2 T HCC 1 ROC Hh 2R
it

HCC Z ALY 5 N A4 10 NS A 3 A 28
TR R ARSI AT A, B B R S T T K
I A 20 38 0 /0, S Jok it £ 0 3 1, S Ak T e
W] H AR KAR<3 em HCC [ AR 2 R BUAS LAY 1 PR o
WIZWI e — 2 WM. BARCA REWFFE RS T
CEUS Xt HCC B2 WA &t , (H 6 F i K4E<3 em HCC
BRI XS B D . ARG B FEER 1T CEUS X 18 M4

5 PR ARRE<3 em HCC 2 B i

=] s A1 ] PN A O 8 R A TR HCC i 7Y
CEUS 3§55 Ay sl kI 35 | 1] ik 45 /IR ok 4
IRIEIGER . A S5 RS A bR K A2 <3 em HCC
KIS RI R G o A I 24 82.119%(78/95)
AR R I AN, 5 Fan 255 F0 Duan Z S W 5T 45 5 —
. BERIG R TAEH 2 18% i K4%<3 em HCCIATEB,
CEUS =AY AT 8 , F7 45 G H A 52 18 27 Ao A 5l 28 )%
Kiifiie . BRAE SCHR' " 8 >97% 1Y HCC 43 Hy BT ] Bk
S/AE IR SUAVR 38 i, AR R 5% b bR R AR R 1Y 5 L R
83.16% (79/95) , 43 Hr Ji A AT fig 5 A< 5¢ v HCC Fe K
BE/INE K. R B2 5 4 Y2 B A 4 2020 JR
TR B AR TR Y HCC B AR U0, H 3R] ik
01798 3R 300 0K 39 5 19 o HRR DN 7E B K AR 2~3 em 1Y
HCC H 25 15 409%~60% , 75 iz K42 1~2 em [ HCC H1{X
17 20%~30% . AW 5 AR A (e & Ve 12 9T 48 M
(2022 4F Jit ) ) 2 HCC 20 R e KAE>2 em 5 <2 em,
If R AR 22 5 45 R A IR K >2 em
5 <2 em HCC MUAIE s 1 L0430 82.05%(32/39)
F1 58.93% (33/56) , A~ HL 7Y 34 5 #8120 (5 b 43 1 0
12.82% H139.29%, 26 5 XA it 5 L (¥=5.69.7.92,
P=0.0171,0.0049) . SHBEEFEAFIE 25 LA LL . 4T
JE A AT B 5 HCC g kb /)y | G i A bk 25 45 ] LR &
SUBREZ T A O, B kL P 3 A< TV B A= i g it 457, 477
F 1T KA 1L, G P AT A7 R 2SR E B 2 21 9 T il
S5, 51U K A Eh R R AR S 1T R K

Leoni ZE"IHIF5E R L 36.2% B KAE<3 em HCC
FEIN A 2 kS0 e B iR | A S U SR 5 10 AN SHL AR 8 g A
S, SO e G Bl Dk 0 3 5k A 3R B {494 5 1 L 7Y
Hesm A2 W HCC M HERR 2 R U R 77%, 11X
A 5 LR B 0 A 54 2 W T T SR L SRR 4 R 41%
M51%. HTHBo0 R K< em A HCC A& W8 R 4R
SRR, 27 S 5 R B T IS W A — 2 TR
K, DRI IS5 G RE A I PRORE o B0 B AN L 78 3t i
KIATLEA HIWE 0 ARG S5 A, HCC HL A3
SRR IR N B B B R =02 B HOC 9 A 2% R A
BERE SR L AUC 43 il o8 93.65% . 93.68% . 93.63%
0.937(95% 7] {5 X [f] : 0.899~0.963 ) , %5 { A 47 it 75 1%
SRELIZ WS 2] T R . TR R 3 R
B B DA Ry I O R ) R A R R T
HCC J& 55 &y A= 0 2% Iobgg BTt B ek e 2 ik 440 v 1
SERAEA [ DK 308/ 48 3R AT 18 i B AT o3 J3E PR B8 HCC; 55—
J AL, TR A A AL I B HCC 7R S8 3R 309475 5 25 4 i



I R AR TS 272235 2023 4F 12 5525 %55 12 ] J Clin Ultrasound in Med, December 2023, Vol.25,No.12 .

971 -

I BB 3 A 7R 3 i A AT 2 v X 26 HCC Y2 W

ALY SR PR : O DI BEAR DN
QKB KIE<2 em B HCC #HF— 24153 M>1 em 4H K
<1 em H AT 5087 ; @A ¥ CEUS X g KA <3 em HCC
B2 WIS RE 5 3G 58 CT/MRI AT X . A et —24F
WAV

25 LIk, HCC R kLB /1N CEUS 222 AN B 750 348 5 55
37 LB ey A S KON MR B s AR AT B T
Xif P M R 15 5 R e KA <3 em HCC B2 Bk BE , B
ARSI R A

S 3k

(1] BTEEFE - FEAARWR , SOHELE Mk A R 5 S5 TR 5 A T
LSRR A A AL [T ). P R R 4241, 2021 ,44(6) :593-600.

(2] e AR B 5 T A e 01 23 DR O R 4 )y st 1k i
BT M (2022 4 ) (1], d AT LA RE 2K, 2022, 21(2)
143-168.

[3] Feng RM, Zong YN, Cao SM, et al.Current cancer situation in China:
good or bad news from the 2018 global cancer statistics? [J].Cancer
Commun(Lond),2019,39(1):22.

[4] Zeng H, Chen W, Zheng R, et al. Changing cancer survival in China
during 2003-15: a pooled analysis of 17 population—based cancer
registries| J ].Lancet Glob Health,2018,6(5) :555-567.

[5] Heimbach JK, Kulik LM, Finn RS, et al. AASLD Guidelines for the
Treatment of Hepatocellular Carcinomal J ].Hepatology,2018,67(1) :
358-380.

(6] BKHIF, Vissse AR S ma b T A9 20 0007 S8 hn v a JUTAT
AR R TS AU AS R A R FE R R AT L) . o 3 S el
Hifi KA ,2023,30(11) : 1-5.

[7] Dietrich CF, Nolsge CP, Barr RG, et al.Guidelines and Good Clinical
Practice Recommendations for Contrast—enhanced Ultrasound (CEUS)
in the Liver-Update 2020 WFUMB in Cooperation with EFSUMB,
AFSUMB, AIUM,and FLAUS[J].Ultrasound Med Biol ,2020,46(10) :
2579-2604.

(8] vl I i plp o A0 75 IO 93 2 . o [ 7P 2 W PR 5 T (ML
Jeat AR AL, 2017 :86-108.

(AT e A ) i 22 5 25, AR DR e 7 0 R4
200 H o o i 728 1) 12 W RINAT 2227 R 53R 1112020 RO L],
I RIS 24 35,2020, 36(3) : 514 518,
Schwarze 'V, Marschner C, Vélckers W, et al.The diagnostic
performance of contrast—enhanced ultrasound (CEUS) for evaluating
hepatocellular carcinoma (HCC) juxtaposed to MRI findings; a
retrospective  single—center analysis of 292 patients [ J |.Clin
Hemorheol Microcire,2020,76(2) :155-160.
IR AR , AT F, 250, 45 B 352 LI-RADS 2017 iS5 MRI
LI-RADS 2018 J X 1A Jay 5 22 S0 14 D 1 15000 411 EE (7).
AR 24, 2022,31(8) :671-677.
Terzi E, lavarone M, Pompili M, et al. CEUS LI-RADS. Italy Study
Group Collaborators. Contrast ultrasound LI-RADS LR-5 identifies
hepatocellular carcinoma in cirrhosis in a multicenter restropective
study of 1,006 nodules[J].J Hepatol ,2018,68(3) :485-492.
A ML, B R 55 .65 (/NI AN AR B 7 5 R R
SRATLT ] MR 42, 2021,30(3) 1 180-184.
Fan PL, Ding H, Mao F, et al. Enhancement patterns of small
hepatocellular carcinoma(< 30 mm) on contrast—enhanced ultrasound:
correlation with clinicopathologic characteristics [J]. Eur J Radiol,
2020,132(11):109341.
Duan Y, Xie X, Li Q, et al. Differentiation of regenerative nodule,
dysplastic nodule, and small hepatocellular carcinoma in cirrhotic
patients: a contrast—enhanced ultrasound—based multivariable model
analysis[ J ].Eur Radiol ,2020,30(9) :4741-4751.
Mei Q, Yu M, Chen Q.Clinical value of contrast—enhanced
ultrasound in early diagnosis of small hepatocellular carcinoma
(<2 cem)[J].World J Clin Cases,2022,10(24) : 8525-8534.
Leoni S, Piscaglia I, Granito A, et al.Characterization of primary and
recurrent nodules in liver cirrhosis using contrast—enhanced
ultrasound : which vascular criteria should be adoptcd?[]].Ultraschall
Med,2013,34(3) :280-287.
R WS SRR SF L R SR AR DG R A0 s S 1R
F A A 5 2 WA G UL ] e PR T RE 2% A5, 2021, 37 (4)
787-791.
Terrault NA, Lok AS, Mcmahon BJ, et al. Update on prevention,
diagnosis, and treatment and of chronic hepatitis B: AASLD 2018
hepatitis B guidance[ J ].Hepatology,2018,67(4) : 1560-1599.
(A H 391:2023-04-03)



