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Value of Sonazoid and SonoVue in percutaneous microwave ablation of
small hepatocellular carcinoma under ultrasound guidance :
a comparative study

LIU Delin,KONG Zixiang, LIANG Fei, GUO Yi, HONG Xia
Department of Ultrasound , Hangzhou Xixi Hospital Affiliated to Zhejiang University School of Medicine , Hangzhou 310023, China

ABSTRACT Objective To compare the clinical value of Sonazoid and SonoVue in percutaneous microwave ablation of
small hepatocellular carcinoma under ultrasound guidance.Methods Sixty—seven patients with small hepatocellular carcinoma
treated underwent percutaneous microwave ablation therapy under ultrasound guidance in our hospital were selected. Contrast—
enhanced ultrasound (CEUS) was used to visualize tumors, and puncture needles were arranged according to the visualization.
The patients were divided into Sonazoid group (25 cases) and SonoVue group (42 cases) according to the different contrast
agents used during the operation.The difficulty score of needle arrangement was compared between the two groups.The short—
term efficacy was evaluated by performing contrast—enhanced imaging (CEMRI, CECT,or CEUS) within 3 months after ablation.
Results  The difficulty score of needle arrangement in the Sonazoid group were 2.0~2.7 points, with an average of (2.28+0.29)
points, while those in the SonoVue group were 2.0~4.7 points, with an average of (2.95+0.85)points.The difference between the
two groups was statistically significant (P<0.05). Within 3 months after ablation, contrast—enhanced imaging showed that the
complete ablation rate in the Sonazoid group was 100% (25/25) , while that in the SonoVue group was 95.2% (40/42).There was
no significant difference between the two groups. Conclusion The clinical application value of CEUS based on Sonazoid and
SonoVue are significant in providing guidance during the ablation of small hepatocellular carcinoma with unclear conventional

grayscale ultrasound imaging. Compare with SonoVue, the Sonazoid exhibits a distinctive post—vascular phase that enables
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prolonged and clear visualization of the tumor. This facilitates uninterrupted operation and precise needle arrangement by

operators , thereby potentially enhancing ablation efficacy.

KEY WORDS  Ultrasonography ; Contrast agent ; Hepatocellular carcinoma; Microwave ablation

A ] ZYARTT L H R R B RAR<3 em T4
JfL 98 C SCRR /N8 ) B9 97 R00] 5 A0 BT AR DI 5 AR 18
Fl, A G S BTl EA S A R
T AL ABAR Z2 /N R 7 FURE A AR AN
AT , i A 5 208 3 R P 32 S /N S S 2 T I i PR R AT
ZE, AR S o WA RS MRS . BT E N IR R R
FH A 75 15 5279 32 B4 Sonazoid (VE ST FH 49 T bt
BK) Fl SonoVue (75 FHZS ARG , A0F9E B 7E L
T o AN [ A P 3 R P T A 5 T
THRIGY T /N I R

BARERHE

— WX 5

FEHL 2021 4F 1 H & 2022 4 12 H & B 4 2 ik 8
BlA YT 5 & PR B 67 ), B 544, 4 13 9], AR
38~82 %, F4#4(61.66+9.30) % , Fifiifr K% 1.1~3.0 em,
44 (1.85+0.47 ) em;; Hirh 26 ) 52 & He g (12 14 T
ARYIR L, 14 1A W Al YT L) o AR fif AT Sonazoid
#2511 (Sonazoid £H ) , ¥ 20 4 , 2 54, 4E ¥4 41~82%7 ,
V- 34 (60.64+9.46) %, I fr K42 1.1~2.8 cm, “F- 1
(1.78+0.45)em; A F i ] SonoVue # 42 1l (SonoVue 41) ,
H34% , L 8% W 38~78 % , F14(62.26+9.27) % , i
B KA% 1.1~3.0 em, T3 (1.89£0.49) cm., W41 #
RS MR IR i KR LR E RS R R X
IAAFRE : OFF A R A2 T RLNE (2019 4F /) )
H 988 1 1 R 32 W b 1 B I 25 0 35 A A 12
QK FIRR P 5% AT BT 14 5 /N9 5 DT Al v
HH Sonazoid 5%, Sono Vue i 77 1 5285 I 7 T W7 5 5
SERNATEY o HEBRARIE : 314 Al A 806 B0 B 17 5 2k U
M ERE o ARIFIT A TR BE B 2= 10 PR ZE D3 i [ 2020 41
(FOME 55 405 ], T A B E & B G FE 1.

— ARSIk

1A K] - Bk 1 Al A K'Y -2000 B % 36
SPAL (R R A 8 A ), Bl 4% KY—-2450B-1 JC i — I 1
THERET , 2 RIS B2 60 W T Bl ] 6 min, fd 1]
H HE MyLab Twice ¥ {0 22 35§l #7712 Wi, CAS541 5
3k B 1~8 MHz; Bie 588 75 i 52 D fig . 7 1 52 7 1
JH Sonazoid Gl F o S Y7 AR 3N 5] ) A1 SonoVue (72K

FITESBE L), W 75 36k 52 70 25 7 At 4 R ot 156 B
FESRACE . HoA Sonazoid [ FRTHHECE: A 47 AU JCH T
SIHIZK 2.0 mUIMA FHEYCIRER L 5 0R G MUR S
BRUCHESTR AR I R TR 5 (0.015 ml/kg) , 225
e ke aE 17, B 5.0 ml A BER K W4 5 SonoVue fif
FH A IBCAE FEER 7K 5.0 ml A F1 0k AR 150, 58 07 4k
DI WUIR R, B U T 23 R 6 Ry 2.4 ml, U 5 07 15 [
Sonazoid o

2 WM T Rl T « SR TR 4 B R , MR e
A7, WL Il N TR K O T g s R 55 el B 4
Ao TR Rl AR v S AT R I A Lk [T A A O
SR J5 i FH Sonazoid 5%, SonoVue #8 75 1 52 WL EL R i 52
T8 BT 5 P 2 A B ST R T I 8 10 ST 06 1 5 31 o8
BAT B i FH IS R] o R JH B B 67 sl RS 22 07 5
o], 1 R K LR 1120.5 em 1Y TE 5 IFS2 5 DL GA 51 %
£ R R NG BT VR o A BV € I SN s U
AN T Rl

3. A AT MERE 23 275 SRR L7 T 3T 2 00 A £
R 5 o E S, A 35 B R I R 0 T 5 T
S (1~3 43 ) Rl 52 A E SR8 (1~243) . D
3NLEA 104E DL b T AR 250 1) A 2 D% 8 75 i 5 )
¥ e AT M BE ATV O3 TR ME, AR
Wb 1o RG24 — M 3 41 s Q2 A B A A i
SERNE S 1R 14 RS =2 G 255 . PRIUAR Iy
S E

4.3 Rl T RO I RS 3 H AT RS RS2 AR
(M998 MRS58 CT BEE 152 ) K 2 LA I 7
R VPAGT AR UE' < T Rkt S M2 5 T S v 1S ik O 56 4
T il T ke D 8 B8 A S G R R A 5 A TH
[Fi] Fsf A6 00 PR 2R 11 CARP) UL S PR 20 F8 5 T AT L s
AFPZEE

= \Giiteeab

JO I SPSS 19.0 GEiH4K 1T , i BORH L wes 3718, 9
ZH BRI K5 5 THECTORE LB iR R, 2H L
R RS . P<0.05 1928 547 Be it 78 3o

& R

— P H R P A AR O
Sonazoid ZH 25 ] £ & H AR 77 2 B R kb 5 e



IR EEe iR 2024 4F2 5526 555 20 ] Clin Ultrasound in Med, February 2024, Vol.26,No.2

I [l 75 15 3], 2 [l 7 8 451, A vy [
2403 43 BTS2 2 f61] . S4 3 45] LS5
3] . S6 3 4 . S7 6 1] K S8 8 {4 .,
SonoVue ZH 42 1| & 3 FIEE i 2600
Sk S O ARK [ 7 2.1 451) , 52 [l 75 1549
P s 1175 6 491 5 43 3A5E T S2 3 461] L S3
215 ,S4 3451 \S5 441 .S6 6.451] ST 1243
K2 S8 124,

NN VRS G R A N
AT L

Sonazoid 24 25 {4 & & ¥ T 5
I S it 2 0 A (I 1) | 3 5
I VE S W Ry LR, A B B
10.5~15.0 min, 9 {7 % 11.5 min,
SonoVue 2 42 {4 1, 36 91| & T 3
oA S it 2 o A B (1 2) , Hodk 6 6
F TR B3R A St , 15 52 70 15
UK ~4 %, A EE T 1.0~20.0 min,
L 4.0 min, Sonazoid 2 % | 7
B WEEPEY 2.0~2.7 43, 14 (2.28+
0.29) 43, SonoVue 4 2F Hill 453 4 M i
W3 2.0~4.7 451, F-34(2.95£0.85) 41,
W = SR S L (P<0.05).

N R

THALE 3 H AT s R
2 57~ , Sonazoid 4 584 Bl R R
100% (25/25) , SonoVue £ 5¢ 4= 14 i
F N 95.2%(40/42) , Wi L i 22 5+
TG 247 o IH RlAT Sonazoid 21
A 114 SonoVue 214 18 5] AFP 1
L IHRUE 3N A NE AXUIE T
R ol Pk I 8

i

TR TH R YT /N i 17 3508
I, AT DME AR MR T T B,
7RI AR R ) I AT s |
G073 AR/ A U S 2
SiZ™ . Kim &P WFEHGE , 5
R B RAR<T em FHEE B9 TR 12 2
ik 47.8%. A 5T 45 R BN
Sonazoid 2] 25 5] H & 5 FLHE 75 e B0
Skt AR RS 15491, S5 m] 75 8 4

A TS CT 7R T I TR & Ji kb CRAAHT Shm ) e RARZY 1.1 em s B FURE S 7 g i LA 5 J) i
TE SS9 5 C o MB35 7 2 KU St v 488 , 15 3 100 1 9 JHE S Ik b (L2 e T A
6 53D : FE IR I AR] SRS A 5 , 5 T 100 0E TS 0T LU AS B 08 5 < i 0 25 T g 2 g i, ]300 1
IS B B R REE B X L, BRI IA1SK 1 h B e T I A5 A S 2 o A 0 T P 3 Sk
AN T R A 5 PR Sk R )

1

Sonazoid 21—l (1,65 % , A MFATHEA S 248 ) S5 CT . HLRE A L A i 1]

fe)

B GEN-L [
nTI XV +
PRC 7/4/1 PRS 5
PST 1 [

A BRI P 7S IR s AN TR OO , 7 T 0 D e S v B 1] IO A IR A S R AR5 I
RAZLY 1.6 em (5373 ) 5 C o T3 KT I JRg % v 1 ot Ao 552 27 R0 A 61 (A =K 7 0B 0 Wl B R 1)
D« filoged Sl T v 1 R R S B IR O s, 2 A T 0 J T 28 5 ) i T 5 P O 394 s e B A T

2 SonoVueH—T4 (& ,60 %, fFATAL 1045 45m MRI & 30 ZC T FFE ) i 7 1 52



- 108 - Il PR 5 22 2 2024 4F 2 25 26 455 2] J Clin Ultrasound in Med, February 2024, Vol.26,No.2

i 25 100 75 2 45 5 43 A T S2 2 491 . S4 3 43 S5 3 4] .S6
3451 .S7 6 151 % S8 8 f5i] ; SonoVue £H 42 {5l £ 35 & AL 7
FeI g kb S A [ 75 21 491, 45 1mT 7 15 481 Qg e [m]
6 15 3 I F S2 3 i . S3 2 4] .S4 3 4] . S5 4 i . S6
6 1 \S7 12 ] e S8 12 5] . AHIF 5T P 4L 9 b 5 WL
YR Ry b5 AN W, 3 B R A - QO MR A6 7 5% 1Y)
S . 90% M I & Ve R S8 3 B 0T dE R I R I
B Ak 100 R R I O A 2 R B AR
AN TR 2 L, OIA P xE LB ), B B 1R8O
AR ST s @A/ 5 2 0 S 5T RS AR
G3 FEASTE W, X DA R R 5 ) 4 I8 o7 B AR, S
A B R TP R 0 A i DR AT A s e R S S N VR
1 4 a8t i s @/ NI AL, B RDE, BS
e R RS TR A INIBPES $ii8 T G
945 52 it PN B 1 SRS I I, — S8R kRS 5 T
I 27

G| 2 B GUB TH RGBT /N B G N
It S5 AT BT DU I 1 2 A B B I R MRS, Rl R
FEORGETHA, R T REIk B A I RO, A
S o T G R P 3 R R LB v IR g R A T R S
JoT B8 LU BE 5 g S R T AT P P St 2 o A e B
Ao H Ay E PR UL S 5 R 2 Sonazoid Fil
SonoVue, SonoVue 7E Il PRIV HH 2L A, DhAE 8 $431H fil
AR HR R S T R B T E9E 2 Tt , Sonazoid T 2019 4F
4 ATEE WAL AE LT o PR SR b B A s 38
AT, SonoVue 48 7 1 5 5 AH A0 45 20 ik 51 177 Bk 499 i
SEIR I 3 B Be (A AH ) , 431 5 min 2245 52 IF(R] 5 11
Sonazoid 7E I 5 AH &AMl 22 1 )5 MU AR, 552 i [a] ]
FFEE 1 h L B JE IS A A Sonazoid BT 5 1) i
SCIEAH , M B T S 5T N Y Kupffer 200 i R 105 4
G o SRR B R G A R A N AR AR T =
Kupffer 4 jfi & 52 ARG 5 3 TCHE 5, 5 8 100 1E 5 S5 5T
M Rt B L

K H SonoVue it 75 1 52 T 2E fil AT £F, ZF1H H 3
Jok L399 , ot B b 5 ] i T E TS BT AT g e T
Ll , fFLY3 Wb Sk 52 Bsf ) (SCBORD 22 T LR A5 Bsf [) L, ¥
A R T 28 R A B 225K, A I 55 2 I T,
A FE SonoVue 4 42 5 8 3 36 51 T 5 Jik 3 5 it 25
A, FLrb 2 8] BB A 1 S R S B 2 8 4K T
Uk 38 B A0 3R 39 e 5 300 T H S BN b BE AR AT
g 2%, L B FR A 6 191 3 1He 31 552 it 27 ) A
¥t Sonazoid ZH 25 91| & F ¥ T J5 A St 2R £
1 5 70 T S B A R 1R B R B AT T
Sonazoid I 20 kI, 5 10078 AH B g 55 ] 00 0 8

SEJFOGT B Ry 2 T R T R A B, HLS i A
LT3N CTE | S NG o N S Il (R ] B e = G
Y, LLIA BIRG HE 28 10 A5 H 08 H 1 . ABFFE SonoVue 21
A2 | ER FAE FAE 1.0~20.0 min, 5747 4.0 min;Sonazoid
4 25 51 g A EH R 10.5~15.0 min, 24X 11.5 min,
3T I BRL A A7 B R DA 5 3 52 30 O 4 31 5 Bl AT
£+ B FHBHE], BT Sonazoid J5 ML & A ZE 7 S 10 min J5
R i Sonazoid 2H A £ FHBHE SonoVue 41K -

ABFFEIE RS 340 A NATHS RS2 R K A R
Sonazoid ZH 5E 418 Fil R 5 100% (25/25) , SonoVue 4 5%
THREEN 95.2%(40/42) , P41 B YT AL 22
BRIG I 2 L ; Sonazoid 2H ZE I A &1 ME & 1E 43 2.0~
2.74%, ¥ (2.28+0.29) 43, SonoVue 41 55 il £ 41 ¥ F
TE4r 2.0~4.7 53, 44 (2.95+0.85) 43, 4L L i 22 S+ A
Giit# B X (P<0.05) . FH T Sonazoid M 7 15 52 1Y 5
I 45 A S e 28 A A, B S A B RS it
A, BT PR 5 I AR 72 B o AN TR, SonoVue 75 38
MBI IR T Ty e 5L, 5 AR AR A AL %X (<0.1) F AR
1% , Sonazoid 1] LL7E 5 = FO ML 48 52 (>0.2) T Bif% , i
BUBHE ROB &7, 75 5l 75 15 5 30 il B s | RO 2 ) &
JF P9 %) T Rl T R BT A SN, A R 2R AR L AR
B 2Rl e AT

25 TR , Sonazoid 55 SonoVue 7 1 52 7E 5 AL
7 35 AN BT I /N TR T AR rh 2 B B I R
i FHA 1B 5 A4 T SonoVue , Sonazoid HA7 U4 (19 f5 1L
AR, AT b e R B[] 3 O S R L 1 TR AT R ST
B[RRSO T 1 S SR &1, A B T4
THRIT AL AEASHH G R A 2 il A e 2 Vo B
BRI W AN [ 2256 1) BE I H Wy 25— 1Y 25 57,
H Ry BT, FEAS A /)N, PR AR AR i o A AN
RS TG KA I TRTBE PR 58 i — 2D ik

S 3k

[1] Ng KKC, Chok KSH, Chan ACY, et al. Randomized clinical trial of
hepatic resection versus radiofrequency ablation for early—stage
hepatocellular carcinomal J].BrJ Surg,2017, 104(13):1775-1784.

[2] Liang P,Yu J,Yu XL, et al.Percutaneous cooled—tip microwave
ablation under ultrasound guidance for primary liver cancer: a
multicenter analysis of 1363 treatment—-naive lesions in 1007
patients in China[ J].Gut,2012,61(7):1100-1101.

[3] Kim AY,Lee MW, Rhim H, et al.Pretreatment evaluation with
contrast—enhanced  ultrasonography for percutaneous radio—-
frequency ablation of hepatocellular carcinomas with poor
conspicuity on conventional ultrasonography[J].Korean J Radiol,
2013,14(5) :754-763.

(4] S7EE A5, THEL 5. 4R R RRIDEG HEFS 3 52 0T PR S



I AR5 S 24 2 2024 4F 2 A 5526 85521 J Clin Ultrasound in Med, February 2024, Vol.26,No.2 - 109 -

IO R T B AT M Mz Atk o A (7] AR AR A
2019,34(7) :572-575.

[5] RIS TG (2019400 V'S & R 2 5t 2 s R PRI
LIFIE (20194 R [J ). h Il RIPE 2, 2020,27(1) : 140-156.

(6] Zmm:, Biokse, AU, 4 A G MR ARG L) 3~5 cm I
AR T BN E L] A28 5 2R 2 24 35, 2019, 28 (4)
318-322.

(7] Beooet, B, £ 7K, 55 R P Sonazoid B 75 1 52 76 FR IR AL AT
2P0 M 220 LT A 0 o e g 1 AR B 1. o s AR e s
2022,31(7) :880-889.

[8] Zhai HY, Liang P, Yu J, et al. Comparison of Sonazoid and SonoVue
in the diagnosis of focal liver lesions:a preliminary study[]].
J Ultrasound Med,2019,38(9) :2417-2425.

[9] Kim PN, Choi D, Rhim H, et al.Planning ultrasound for percutaneous
radiofrequency ablation to treat small(<3 c¢cm) hepatocellular
carcinomas detected on computed tomography or magnetic resonance
imaging: a multicenter prospective study to assess factors affecting
ultrasound visibility[]] .J Vasc Interv Radiol ,2012,23(5) :627-634.

(107 Bk, Hiis v, XITEAR, 55 Rp ik T (L5 A A AT 28 1 B 11 il e
PRALZE [T ] Wi R =4, 2017, 19(6) : 1019-1020, 1023.

[11] Lee JY, Minami Y, Choi BI, et al. The AFSUMB Consensus
Statements and Recommendations for the Clinical Practice of

Contrast—enhanced Ultrasound using Sonazoid [ J]. Ultrasonography ,

2020,39(3):191-220.

[12] W7, 48 57 W . 45 ik Sonazoid 8 75 ¥ 5% I R 1 FH 2F e [T ).
AR AR A (LT L 2022, 19(8) £ 847-850.

[13] Kudo M.Defect reperfusion imaging with Sonazoid : a breakthrough in
hepatocellular carcinomal J ].Liver Cancer,2016,5 (11):1-7.

[14] Dohmen T, Kataoka E, Yamada 1, et al. Efficacy of contrast—
enhanced  ultrasonography in  radiofrequency ablation  for
hepatocellular carcinomal J ].Intern Med,2012,51(1) : 1-7.

[15] Park HS, Kim YJ, Yu MH, et al.Real-time contrast—enhanced
sonographically guided biopsy or radiofrequency ablation of focal
liver lesions using perflurobutane microbubbles (Sonazoid) : value
of Kupffer—phase imaging [J].J Ultrasound Med, 2015, 34 (3) .
411-421.

[16] Zheng 7, Xie W, Tian J, et al.Utility of Sonazoid-enhanced
ultrasound for the macroscopic classification of hepatocellular
carcinoma: a Meta—analysis [J].Ultrasound Med Biol ,2022,48(11):
2165-2173.

[17] Maruyama H, Sekimoto T, Yokosuka O.Role of contrast—enhanced
ultrasonography with Sonazoid for hepatocellular carcinoma: evidence
from a 10-year experience [J].] Gastroenterol, 2016, 51 (5) :
421-433.

[18] Barr RG, Huang P, Luo Y, et al.Contrast-enhanced ultrasound
imaging of the liver: a review of the clinical evidence for SonoVue

and Sonazoid[ J |.Abdom Radiol (NY),2020,45(11):3779-3788.
(i B 191:2023-04-13)

(EE5 104 10)

A B: THEIA )& H Ak BL—1K 24 2.0 em ZOIRSE M7 (7 k7% ), RIBOEH, T 5 C /7 Lo ZE AT A EAE &5 41

B RS

2 ARJE TG A H AR 29 2.0 om B46 (O FY) (F ko), B
Ak

RERAL JPEAF N ZR A 0, BRI B e, B 50 T B Y 56
I P A, A 9] S A P e B R SRR [ SR TRDIGHE, TG

W 75 2, S B S, 2 AT D PR AT R D R TE RELI W) 5 AR AR
AP ES . AT SCHR' I IE 0 T 9 R B A S 0 2 S i BE T 1
PAZEI i gt 477 ) PO e o A ) A8 2 T R ol o A A
R e BLAE iz W 11 5% B < T 5, OF W3 By S = Uil % e B
R e I R XS R A R . AT L, AR
HROR P e — B ) R 55 AR K A D ik, RESR LB/ NS i
EREFER AT AR,

S 3k

(1] &2588 Rmth, Sk S IR G CTERA T AR 4 B HO R
W R A ELT ] BSR4 ,2019,31(6) : 806-807 , 850.
(2] SEG B RSS2 ES YR R LB ].

Il AR 75 R 2 45, 2022, 24(5) : 381.
(ks HI . 2023-02-15)



