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[ Abstract] Objective: To evaluate the value of contrast-enhanced ultrasound (CEUS) in the diagnosis of <10 mm hepatocellular

carcinoma (HCC). Methods: Thirty-four cases with pathologically proven <10 mm HCC were enrolled in this study and the image
features on CEUS were analyzed retrospectively. Results: All cases were hyper-enhanced in arterial phase. 61.8% (21/34) were hypo-
enhanced and 38.2% (13/34) were iso-enhanced in portal venous phase. In those cases with iso-enhancement in portal vein phase, 7
cases showed hypo-enhancement and 6 cases showed iso-enhancement in delayed phase. The average enhancement initial time, the
time to peak, the time to isoechogenity, and the time to hypoechogenicity were (18.56 +3.94), (23.88 +4.59), (32.33 + 6.54), and
(134.21 + 66.38) s, respectively. The diagnostic accuracy was 61.8% if the diagnostic standard for <10 mm HCC was set as hyper-
enhancement in arterial phase and hypo-enhancement in portal venous and delayed phases; However, the diagnostic accuracy was
improved to 82.4% if the standard was hypo-enhancement in arterial phase and hypo-enhancmeent or iso-enhancement in portal
venous phase and hypo-enhancement in delayed phase. Furthermore, the diagnostic accuracy was improved to 91.1% when combining
HCC history. Conclusion: Analysis of contrast phase for <10 mm HCC might be helpful in improving the diagnostic accuracy.
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HEEWA: HEARREIEETH (81571676, 81501471) 5 FIHTESSIZEAATH (2015-113175-025) .
WfEEE: £3CF  E-mail: puguang61@126.com



438

=

o T S22 W< 10 mm A A4 1 FHAR (LRI 5T

i, A%

JHF98 2 H 4 BRERAE 285 R R

3 g R A 2 R R R 50% LA B,
O 90% i R A A i 9 ( hepatocellular
carcinoma, HCC) "', HCCH.WEWEIEE, T
W S 0 DARREIR RT3 92 T 2 4 1 7 50 G
U ARG A UHERE | U R
DA, WA I8 O A 0 1 v . AR, X T
T IN AL, F LR 12 B i ME R 32 i K
B B S ]SS AR AL M RE A O, T
AR TE i 12 W S S 0112 I v A 3 Ok B 2
BRI . Yang®s VU BFSE R B, R RGN
i, HCCH kAT 93 %2 A S Ik 1 5 Il P ik

97%F BN IER IR, SRMTZA ST rh k-1
HARHRS5.7 emo A28 RS A/ N T
WS 2 Wb B R, HH SR P
<1 emAIREAL G BE95.29% 4 L R T E—
PEFHCCHZWIMERR A, ABEFE BB 7347 1
<10 mm HCCHY 75 18 52 2 PG s IS ARRRAE

1 ORI %

Il PR 2 134
F20134:1 H—20164F 10 H £ 2 B R 2EMHE
Hh LS B 2 A2 M P 5 R A TR S Bl 2 A A
JESZNHCC ( HARKI<10 mm ) B340 & A
AWtgE. Hrep, BHdk2efl, Liksh, FI4ER
H5(5529+9.99) %,
1.2 (NE5FE

A e FHELA S I R R P 1 5 LR DT RE I
Philips iU 22. GE Logiq E9. %2 Aplio500. %
o 22 7 A, R I 52 R 1E H B KR Braceo
NEVA PR T SE (SonoVue ) L FH0.9%NaCliF
WS mLA%S mL R 7 BC i 7S F A B A2 V7
W R A, sk B
. KNG, RIGHHLEHEE GRS, &

1.1

R D HE T Sono Vue i 52 57]2.4 mL, 5E
A L% T i o k3 iy X A AR AR Ak, R i
E/DS min, SEGICRER SRR A
SRR 3, Bk (10~40 s) | TTHEEDKI
(41~120 s) MAERW ( >120s) , DIFFSLI
PN SRR A AR S R B A e | A el e
FARIEIFS (2 S k25 R 75 i 5 R L ST LR
CAEY i 11N PN 12110 1 I A 1 S h ST (S s 1
BT AT BB Y R 24447 SAE LA LR R 2 W 2 56 e 2 Ui
WATGERHAIR AT o
1.3 ZEitFE

{4 HISPSS Statistics V21 MZeitaf):, sk
ST AR TP B TF AR s I ] | SRR [R] SR A el
I 5] % S ARG ] 75 i ) DA & s 367 o

2

zt R

AL 34B) B E LRk, S eE R A
WESEH A <10 mm HCC., Bhedm Bz i/
5mm, fHF 10 mm, F398.7 mm. HP 12909
LT, 21 FAM, 1M FRRA
2671 (76.47% ) Ik FE2EAG A o k) el
fififk, 141 (41.18% ) 7w 20 B A R A2 i Big
A%

YRR R AR B R 55 BTG R 1A
(2.94%) , fKIIFEIAS (26.47% ) , Akl
154> (44.12% ) , A6 (17.65%) , &
MIFE24> (5.88%) , millA 14~ (2.94% ) o 4T
SonoVueitiZ il (1) , FrAwklyZRm ks
kA s Il g, TR R R R GR . I
214~ (61.8% ) [ TR 358 (&)
134> (38.2% ) [ 1Dk IV 46 [ml P 3 i, 11 Dk 0
o ke B 6 [T 1 FR A R 780 7 S SR U e BRI [
o(E2) , et R B R AR M (F3)
HA3BAHCCHE L .

#£1 <10 mm HCCEFEH A EREEE RN
Bk I TR FER K]
TS A ] 7 R
o [ At [a] 7 I ml [HIE A (] i [l &l Ak ] 7 [ my
il andhe e 34 0 0 0 13 21 0 6 28




(R BB % ) 20184E 2755610 439

- s> 55
1 <10 mm HOCHBA &/ I TRk IRIE R

Ar TR ORI IR IS mmx 14 mmBHRE AL (FFL0T7R ), AR B B RESZSININ (20 ) fkk R mls (Hisk
Fi7R) 5 Co TN (116's) FaklisR RASMREIAS (FikBTR) 5 D: SERI (164 s) kb RAREA (Fik PR )

2 <10 mm HCCHEBFIEF TR HRIR RIL

A THERA RRAFAANERTE ILLS mmx 13 mm AR A A (B7k R ), RIS B BAIEREIKY (23 s) kbR E s (Fik
Fizs) 5 Co TR (120 ) kb sE A (kiR ) 5 D SERM (240 s) fkbRARMIAE (kPR )

e
B 3 <10 mm HCCEBFEIEHERPERFERY

A TS BRI ARSI AMU R SR Z W8 mmxT7 mmEEWE X (Fk AR ), AT, RInSRIETERER; B: MGk
Wi (29s) AR IE (FLF7R) 5 C: TIEIKIN (120s) Jgkb28EmpT; D #ERIW (300's) gkbA/i RS [l

A 2H 34405 kb ) T G 18 B s ] L 3k 0 e
[F) 7 5% 46 A A )4 5 K (18.56 +3.94) 39 ®

23.88 +4.59 32.33 +6.54 . Hrpe N .
\ 90 M (32332654 ) 5. Juiie W SR 4 L BB 22—, LS
AR BUMIER WA WS, kR
G 1 75 ]+ H A 2.8 1k 5 {66 i 7 i ] SRFNBET R 7 I e T S i e 1) 58 457 Fn 5 2
Csaan 6638 < ‘ B ) RN ELIT DS BRI R, SR
. + .\ Q_‘o . “t //:EI;H\:E‘ i‘ 1[6], ‘5':'5', \‘é\”
BN, TR oo R PLIODITE R
o MRS NI RO R RN
W ] g s AR 2 Wi e b, A GRS . - e
et S I3 o LA 4 B T AR RIS, A i 7 M
<10 mm HCCHYUERZ H61.8%. # LAsh ki et s .
e R e e B AR O LT 2, e RS E T
R (o] PR ) D O 6 O ] 7 - ‘ . n
B R R, X I e e B AT A
I ) 2L I ] A R S S WG b, HE R R \ e moT
G2 aohe L ARl sl e T IRAHEHCCHF S L (S b
ﬂ%;}y - R R IR, TR HCCHR 7 Y 52 26 91 30 Wt 25 11
o7 R TR SR I R, R
FoPegbped” Fm U <10 mm HCCH Sy



440

Wt A A< 10 mm 4R 09 5 AT

AR B R o T TR KL AE S I I HC C, HO S
TR R PR W S AR R A e A
HT, <10 mm HCCH 7 &A% i /b
U, AW 249 <10 mm HCCIHIE 5 15 53
L, LIRS < 10 mm HCCHYIZ Wi
%

HCCHA 7 15 52 (1) 3L 760 36 30 A 3 ik 300 5 [l 7
BATR TR K N A R B EGE T, XA
BRI T >97% R Y L AR 34
151) 35 2 B0 A sl Bk 30 oo [l s B, 5 DA AR 42 A
o TAET TR, A 1330 45 ] F 1 i |
214 (61.76% ) FI M T TEIKIAACIE R . A2
<10 mm HCCHRkRHF & R, f7& L
BIHCC “Pesfbpieily” FB0Y B 0 50 T e
HOE (75%~96.7%) L H LIS K
I, T ER KR M A R, B PR
7 MEA<10 mm HCCHIZWife bR, HERIHR N
61.8%, LT LAESCHlRIRIE . A SOk HGE B
BEPEHCCHR AR/, I e fi 5 DL bk R 3=,
H B AR Kkt gt i 7 e S EuE 2 1 8 =X
oA, RGE H R L o el WL, Bl
“CPRHEPH” VE 2 <10 mm HCCI2Wrs
b, WERRRAXT A, AL 134001 ] H K R B
AR A R, 70 E R A R B R A [l
OIATE IR g S [l 7, 2 149 ) e Sk BB [ 75 g R
HAER IR R . ER R BN A ] 5
Tt s o8], 5 R 82.4%, BRI
KA 997 % W g /b L LASh BRI B
IR, )R O S A R [T e, FEIR
EAE ] 50 2 W <<10 mm HCCRObRAE, HER
Hik82.4%, HIEIE<2 cm HCCHEBA M5 T
) Ik 3 22 4R TR L9179, 6% AR T 0 L T
AR ZH SR A 4 [l i o) s B b, A3
Kkt BTEVA iR bRIeat L4545 % R E
Jiba s s, HER AT 3591.1%.

G MT AL 1 DK 0] R A 3R I et L £
XL RE S LA TR EA . © Mg o fb i
- B R RIS W R AR KR B 2 R ik
FERE B35, ARsMEHCC EZ T sh kb, 78
I bR IU) R I - A ) B S BN EE S I [

843 SC R FI A L TR (74 1 5 % PR B AE 17 % R 1 9%
HCCHI41%2~3%HCCH "7 ydiB i i) gk 5
HCCI LA K, otk R A HCCH W F
IR i HAVGR SANIER , AL I HC CATa]
TR PR Y R, I R
B e s A e i e M Rk Ak 22, SRR 1Y)
(I3 e kB i e k422 0 L @ b
I ELA%: Yang 1) %2760 i B 3 ST A
R, >3 em PR R /N R DGR B R R, (5
J2 THIRE G R R B A 5 g N e
Von Herbay%s ' WA Ky, w2520 Ab T gy =X
S5ipE HAAA . HCC HAR & 15 5 M H AR 1)
WGEATAA RIS o B FFAERE AL A2 . AS[H]
TP 0 A0 5 AN R R B B B IR A 1 g 1 i
Fromb ) R 2 R A A I N T T
SR TERK L S, TR )
kit — 21, S80I S AEIR ISy
V. IR R e B

zi b, XF <10 mm TRk, LBl k)
oB PR L A TR RO A el [ A |
FER I R AR W P B i A2 Wrdg by, T g S PR Ttk
RIHERIZWHER R, ZERREAHCCH B
R, T Sl KT g T S R A kAR N A
HCCE AZRITTRE. HItk, & sZ i 410 Bl
T4 E <10 mm HCCiZ Wi HERG &

[Z % X #]
[1]

OMATA M, CHENG A L, KOKUDO N, et al. Asia—Pacific

—

clinical practice guidelines on the management of hepatocellular
carcinoma: a 2017 update [ J | . Hepatol Int, 2017, 11(4): 317~
370.

(2] BATr, %455, Ak, & WUMHERIZETRNGYT (1] .
JFREEESMRIZ S, 2011, 23(6): 469-473

[3] YANGH, LIU G J, LU M D, et al. Evaluation of the vascular
architecture of focal liver lesions using micro flow imaging [ J | .
J Ultrasound Med, 2013, 32(7): 1157-1171.

(4] T 20, E30F, s, 55 M E g S M Y
(B [T ] R AMERI S I PR 445K, 2007, 14(1): 28-31.

(5] BRI, 2% B ANATK, 55, 201448 =GR Ao st
TorHr L] . i aehbE 2R, 2018, 40(1): 5-13.

[6] COREY K E, PRATT D S. Current status of therapy for
hepatocellular carcinoma [J]. Therap Adv Gastroenterol,
2009, 2(1): 45-57.

[7] HEY,LIUF, MOU S, et al. Prognostic analysis of hepatocellular



(B8 % ) 201845527455 610

441

(8]

[14]

carcinoma on the background of liver cirrhosis via contrast—
enhanced ultrasound and pathology [ J/OL | . Oncol Lett, 2018,
15(3): 3746-3752.

B MR B GL URAE. TR S I A RS TR
AN R FE [T ] . o EEESY AR, 2014, 24(3): 203-
207.

KIM T K, LEE K H, KHALILI K, et al. Hepatocellular nodules
in liver cirrhosis: contrast—enhanced ultrasound [ J ] . Abdom
Imaging, 2011, 36(3): 244-263.

LING W, WANG M, MA X, et al. The preliminary application
of liver imaging reporting and data system (LI-RADS) with
contrast—enhanced ultrasound (CEUS) on small hepatic nodules
(<2ecm) [ J/OL] . ] Cancer, 2018, 9(16): 2946-2952.
CLAUDON M, DIETRICH C F, CHOI B I. Guidelines and
good clinical practice recommendations for contrast enhanced
ultrasound (CEUS) in the liver—update 2012: a WFUMB-
EFSUMB initiative in cooperation with representatives of
AFSUMB, AIUM, ASUM, FLAUS and ICUS [ ] ] . Ultrasound
Med Biol, 2013, 39(2): 187-210.

s XIEE. B KSR I TN R T B
Frwtse (1] . PERFEESAGE, 2011, 27(9): 827-830.
T 4L BT B, S AT R S 5
N8 B9 20 3 30 3 2 LS [J/OL ] . AR IR R i A
& CHLTRR) L 2013, 7(2): 546-549.

A B ORBMS . IFRE AL TS 5T R 5 M8 AT A0
A AN E BT [T] . HFIE, 2017, 22(11): 1032-
1035.

B OWCE A, EERL S B AR TR I
DRI [T . B 1R 25 4%, 2018, 27(2): 147-150.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

XU H X, XIE X Y, LU M D, et al. Contrast—enhanced
sonography in the diagnosis of small hepatocellular carcinoma <
or=2cm [ J ] .J Clin Ultrasound, 2008, 36(5): 257-266.
SALVATORE V, GIANSTEFANI A, NEGRINI G, et al. Imaging
diagnosis of hepatocellular carcinoma: recent advances of
contrast—enhanced ultrasonography with SonoVue [J]. Liver
Cancer, 2016, 5(1): 55-66.

KIM T K, JANG H J. Contrast—enhanced ultrasound in the
diagnosis of nodules in liver cirrhosis [J/OL] . World J
Gastroenterol, 2014, 20(13): 3590-3596.

Bketz, 2K, IR, 55 AR . RIRE R
MR E AR [J/OL] . h B Zl A e
& CHLTRR) L 2012, 9(2): 136-141.

YANG D, LI R, ZHANG X H, et al. Perfusion characteristics
of hepatocellular carcinoma at contrast—enhanced ultrasound:
influence of the cellular differentiation, the tumor size and the
underlying hepatic condition [ J/OL ] . Sci Rep, 2018, 8(1):
4713.

VON HERBAY A, VOGT C, WESTENDORFF J, et al.
Correlation between SonoVue enhancement in CEUS, HCC
differentiation and HCC diameter: analysis of 130 patients with
hepatocellular carcinoma (HCC) [ J ] . Ultraschall Med, 2009,
30(6): 544-550.

MRIRW, PRALSS, Was, . IFEEALTT 5T i R 5
HEEBAOR IR R AT [0 ] . S R0, 2011,
27(4): 339-342.

XK TR, Bz, /ML SRR IR AL Y RIS FIE i
FE IR L) A [0 ] b 3 A J e,
2004, 20(6): 1110-1103.

(ks HI: 2018-10-17 &I H I 2018-11-23)



