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Abstract

BACKGROUND

Surgical resection is the first choice for the treatment
of hepatocellular carcinoma (HCC). For patients who
have unresectable HCC, radiofrequency ablation
(RFA) is an important choice. RFA is usually guided
by imaging methods including ultrasound, computed
tomography (CT), and magnetic resonance imaging
(MRI). CT has radiation damage, and MRI is not suitable
for some patients (such as those who have pacemaker
implantation, vascular stent implantation, or heart valve
replacement). Ultrasound as a guidance method has the
advantages of non-radiation, simplicity, and flexibility,
and has been widely used in clinical practice. It has
become an ideal and effective imaging method guiding
RFA for liver tumors.

AlM

To investigate the clinical value of contrast-enhanced
ultrasound (CEUS) in RFA for HCC undetectable by
conventional ultrasound.

METHODS

A total of 52 patients with HCC undetectable by
conventional ultrasound, but detected by contrast-
enhanced MRI (CEMRI) and confirmed by pathology
were selected as subjects (with a total of 75 tumors). All
patients underwent CEUS and RFA guided by CEUS.
CEMRI and CEUS were performed to evaluate the

2019-04-28 | Volume 27 | Issue 8 |



an

therapeutic effect after operation.

RESULTS

There was no significant difference in the detection rate
between CEUS and CEMRI (P > 0.05). Time to starting
enhancement and time to enhancement peak were
significantly shorter in HCC tissues than in adjacent
normal tissues, but peak intensity was significantly
higher in HCC tissues than in adjacent normal tissues
before operation (P < 0.05). Regardless of whether HCC
was completely ablated or not, there was no significant
difference in the accuracy rate between CEUS and CEMRI
(P > 0.05). Serum alpha fetoprotein after operation was
significantly lower than that before operation (P < 0.05).

CONCLUSION
CEUS can effectively detect and accurately locate HCC
undetectable by conventional ultrasound and guide RFA,

thus providing a reliable imaging method for evaluating
RFA efficacy.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Ultrasound; Microbubble contrast agent;
Radiofrequency ablation; Hepatocellular carcinoma
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RET: RAETL d, 5 B MIE F IR AKE; R
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3 11e
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RFAVRYT RG] St A 5 T e 2 R SAR 2 07BN
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B 1 BREENATRAMMEEEDR. A: FHHEE NEA MR (hepatocellular carcinoma, HCC)RNE/R; B: i##
A FTHCCE E[E; C: 2L YHCCHY R —IREL A2 (time—intensity curve, TIC), B4 A F# THLAITIC.

® 1 ARRAZIEAHBIRESIERHARBEETZ S L RImean £ 5D, n = 72)

I FHIaLE b8 (s) IKIEETE(S) IEERE (%
HCC 12.96 + 4.31 22.53 + 5.09 45.09 + 5.61
ERHER 17.79 = 4.90 36.97 + 6.75 27.41 + 3.98
HE -6.274 ~14.501 21.804
PE 0.000 0.000 0.000

HCC: RRIEAT4BINE.

X 2 BEERAERA M BRETSHERERT

CEUS e CEMRI e St
R iHmE TEEE

ey =l 0 2 2

EnEsy =t 0 70 70

=t 0 72 72

CEUS: HBFiE87; CEMRI: 188 IEIRNR.
FBL, REORIERFATRYT IRHERG I LACE 20, AR50
3N MIECEUSAK B A IR, Ji PRI AT e et ya o7 B 5 10T i
T, 2 ST HATEL AW T8 B, RETHCCHIH 461
SERANF (A AU [) B SR T A0 1 AL 2R, T 5
J5E B 5 i AR B A 4A(P<0.05), $7/RCEUSH] & &
SINTHCCHIMPRREERFAE, NIRRT B AL 5 3= & 1
W 12445 B HCCH90% M4tk B T AT shiik, i
BNIKARTS CASRSE G 5, [ B9 ek P A AE K B s I P
B A I LA S ik R 2, S0 50 REAE SR IGos kt
BT PO S

VPN HC C R IF IR ARFAIRTT & 15 I oK
. HCCARFAIRYT Ja Hl F 8 H AN, S0 S
75 HME CLHRIHC CIRBE ) L SE L, AT RFAST R00F
U, Bl PR R F 58 C TS CEMRIHE{ TRFA ST 2%
VAL, BRI RIS R FAST X7 1R 38 LA B oo 1 1
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L B SRCT R A fa P, MICEMRIMA% 5 5%,
TESRI, SRR IR, NiEA &R R g S
oA A R R, R 32 31— 2 B CEUSRESEI B3
IS B FIRE P SRR A ML HEIRAS, P R BER FATR
I 50 S5 R P9 LR B 2 AR Ak, AT S B e g8 2K
2, A ST 45 B, CEUSH i HCC 58 43 Rl 1 YEE
#997.22%(70/72), HCEMRILE Z RS it 2 X
(P>0.05), #2/RCEUSHER S MR FAXTHCCRITTRL, M
48 SRR BE— 1697 BRSBTS, RJFCEUSH2
A BN KA AR B TR TR i R X I H C CH) e AN 58 4
AL, MM T B, JR KT 5 £HCCARFAIRIT G
] Bl HH A 1 8 Mk 7 it B, AR T S R R,
ARG I IR AR A K B AR T AR R (P<0.05), #E—
HAIESE T CEUST| T R4 HEE A AN 2 2RHCCATRFAYR
IT A 2.
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an

M2, CEUSHEA R I FH-HER & o7 5 B 75 AN 2
RHCCMIM 5| FRFAVRYY, BENIRIRIFAERFAST R fit
— PSSR T, B R ImR N AN E.

NERR

IREE

J5 & P RT 4 (hepatocellular carcinoma, HCC)H
J7E T ARYIBR, X T ik TR, A Rl
(radiofrequency ablation, RFA)& G & IAEFARIATT
T m KK FH P 5] S RFAVRYT .

iz i #8 7 1% 5 (contrast-enhanced ultrasound, CEUS)X
U 75 A RHCCHMT 8, FE51 FRFAJRTT LR HE
RFAJT XL, DN IRRIR 2%

feati g =

AR 18 SO R £ 2 H AR 22 HCEUS 5| FRFAIR YT
R A AN RHCC, FEHERFAST 2. 45 R R WICEUS
REAT ORI FHEff 52 AL B 5 AN o RHC C AT 51
RFAVRYT, BE NIRRT RFAST R it —Fhml S 775

LI T %

AR K HCEUSH| S RFAR YT H MU 5 A BoR
HCC, HFARJGIFERFAST 2. CEUSZ—Ff FE S s
98 4 S ML E A (V08 75 BB, REAT U I R
AN 7RHCC.

AW SCHF LR B T SEES H bR, B LSS R BOoR AR R
CEU SXf % M8 75 AN B/ HC CHIR H R UL R R 5
CEUSH & HC C5e 4 11 fil (17 #E R 26 5 1 5 4R BB
(contrast-enhanced MRI, CEMRIEL#E, Z 3 L4112
B LU(P>0.05). AR FL4E R FICEU S RE USRI H FIL
A AR RHCC, HREH U MRFAST R, et s
CEMRIFH#E

AW T K INCEU SRERURR R I H FIljEE 75 A /~HCC, If
51 FRFAJRIT, RJFREA B MRFAST 2L RFARYT 5 #
AR RHCCHE, nERACEUSIE NG| Skl A
JEIT RO AL T2

EEF=
JitIg o B S R T, 25 5 52 SR T R ELCEUS K3
AT R A R R R 26 1 T A i S BORE. A
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12, 5. B SRAIUER S T EMBS N NRA MBI sVIRERA BN E

T A AR SR T 7 2 = 4B B IE S fERFAYR JTHCC
FRIRI N . AT 78 AR R 5T (P B AR v = 4 e I R T
(ERFASTHCCHITR YT .
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(ERFARWEZEL) LX 2

AHRR ATIIESCAREZE RN 0515 1 MBI, 1.1 MRl 1.2 73 2 455, 3 3Hig; 4 50k, RS — R ETIKRE, BE1
WS hR L, 2R ARG A I IESC. DU IB&FRA: (DB E RAFEZHT LR B FIANZHT 705 HAAE SR ARS8 R, ()M LA
J5iF NORE A, (BN LA S50 IR 7T R B R Z . X BT A ROZ AR, DTk R M5 5] S5 Sk
BIAT, A5 2 SCik A B0 T2 W o 1R 07 92 0 e A R S 2 AR B AT. (3)45 SR S 45 S BRI R N S 20w, R4S R
RLEEG BT, (4) 118 BERTIA, RIAE A BT T 00 25 BRSO R T S 2 B SRR, AN R KB SRR Rl 3R A A TR I
RNARFHERE, HALBEAARERGEE, M A AR IE T HEAZRN NS RN YN EERK RNEL
RRIE R4S AR U, R A S 2R A A B LR, AR IS Z T BRI T R . IR B RS, BL
75 5w e B, B B RAE B SOz B e . B — A A AN EAE. BAl. L&4E, g—H AN
SBUAR. i B FBYEVEB RGBT RIS R, Ay Bree; Cooee; Do Er oeey Frooee; Gr oo I E P 2@, O W, O
A . NG RFRHER RS, Gt R FE M °P<0.05, "P<0.01(P>0.054NE). tnfF—&d Ha —EPH, NP<0.05, ‘P<0.01; 5
3E4°P<0.05, 'P<0.01. PEJEIE ARG 36 BAR BT, WiP<0.01, f = 4.56 vs XTIRASE, FEAERMZE T 7. RN F BRI
g, RV RS REERNAG 17, RAMIEL ADEOS. £ -RLERXFF. “=A7 BoRLRmEcRm, «-”
REMIMER I, AREHF L F B REZISIEXNAEE. REIME B /R 2 MHe/min, ¢/(mol/L), p/kPa, V/mL, ¢/'CKIE.
HEEEIR AR, RO, BOEIERMRERE AR, EAZERMIT FYITE R A BAE R KNS em
X 4.5 cm, W2 XU R 4 R TE IE SO, AREAE SR AL IG. (5B FINE 5, HEE W iR f5 &S 2 STk, 4255,
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