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Comparison of detection and manifestations of metastatic hepatocellular carcinoma by ultrasound at different
frequencies
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[ Abstract] Objective To explore the value of high-frequency ultrasound in the detection of metastatic hepatocellular
carcinoma and displaying lesion characteristics. Methods A total of 38 paitients with hepatocellular carcinoma satellite lesions
within 40 mm of subcutaneous tissue were underwent low-frequency (1-5 MHz) and high-frequency (6-9 MHz) ultrasound.
Detection rates and ultrasonic features were compared. Results High-frequency grayscale ultrasound had a higher detection rate
(71.1% vs. 36.8%, P<<0.001). Subgroup analysis showed higher detection rates with chemotherapy history (88.9% vs. 33.3%,
P=0.002), fatty liver (71.9% vs 31.3%, P<<0.001) or superficial lesion (within 20 mm, 76.5% vs 41.2%, P=0.031). High-frequency
ultrasound also showed clearer margins (P=0.004) and more arterial-phase rim enhancement (P=0.007). Conclusions 6-9 MHz
ultrasound detects metastatic hepatocellular carcinoma, especially superficial lesions, more effectively than 1-5 MHz ultrasound and
better visualizes characteristics.

[Key Words] contrast-enhanced ultrasound; superficial metastatic hepatocellular carcinoma; high-frequency ultrasound;

low-frequency ultrasound

SRS IR — i L e e, R AR AR E R M AR IR 1% (magnetic
R P B IR Y 25% ., ZBUER YR R resonance imaging, MRI) Je R H 09 IER
ERE 2, R R BT T 5 ) A e Kots FBe . # RRAA BESER A, Xk H R

[KFBHE] 2024-10-28 [#ZA#] 2025-02-19

[E£WB ] EZRAKRBEISE FWH (82272013 ) . Supported by National Natural Science Foundation of China (82272013).
[fEHE®MN] % 40, 14 E-mail: gh0203red@163.com

W {5EVEZ (Corresponding author). Tel: 021-64041990, E-mail: puguang6l@126.com


https://doi.org/10.12025/j.issn.1008-6358.2025.20241181
https://doi.org/10.12025/j.issn.1008-6358.2025.20241181
https://doi.org/10.12025/j.issn.1008-6358.2025.20241181
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20241181
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20241181
https://cstr.cn/32417.14.j.issn.1008-6358.2025.20241181
mailto:qh0203red@163.com
mailto:puguang61@126.com

REIGRES: 202586 H  2HE32%E 3

Chinese Journal of Clinical Medicine, 2025, Vol.32, No.3 501

T MRI™ . B2 sty . A7 A BTG,
22 B R I 95 7 R AR 75 b o AR
R SRR, AT R SR, (H H T
R T AP 2 W iR E R . Rk, ASHF
G 5307 e AR 7 RVER AT 75 R 0 e B M I 1 3R
B, DAL R M I 7 RO WHR LR vk .
1 JREHEZE

1.1 AFEsf % kLSRR 2016 4F 6 H 2 2024 4
5 HAEE B RS bl B B4 21210 i i B 1
JFREEE . IAFRUE: (1) TR A 1R
MR 6 £ 8 i A g o sl o b e AR Ak 4 s
PET/CT %5 iE S0 E <40 mm B 7% 5 M T 5
(2) AT mam s e AT A A . HERR R
AR AR E ., A 38 B EE, B
23 . 215, P (61.21£10.89) % R
RMIE . AiladEE 16 ). B 7 6. B 6 1]
T N7 1B IR B 28 N o A TR S g iR 2 )
B 10, FLAE 1 Bl 24 BIUEE R R
SEZ R, BRI KR 1 AN AR AT 4
B, sZ Ak 38 DAL . AR B B R iR
11.50 ( 7.00, 14.25 ) mm,
12 ®EHwEiE RALH Resona RO BG L
WHHE A R Y, B& Co-1 ML (BiR 1~
5 MHz, &R 2~3 MHz; & X HIKSHE R )
IL9-3 ZeFEiRSk (M 6~9 MHz, HAIR 6~
7 MHz; & SR ), HLKAE £ 0.07 ~
0.14, M &7 %EHE SonoVue ( Bracco AH] )
B BAE YR FE— 2 20 fFB S ALK r
7 P R I U A T v AR S R R A R A (36
R B G L) o E R T A IR K
BB KAy, & P kB G kR AT A A0 A
W )5 48 R ag ik i3 94 2.4 mL SonoVue, E55H

S mL AFEK W, SRS, W
£kt 2 min, ZJEREEPRIHET 10 s FHARE A 2T
RS E 6 min, BEHKE 10~15 min, YHRE
AT P UAHR] A TR SR e R P i A
A 3 A Sk (10~45s) |
FIMKE (45~120) FAER] (120~360s)
1.3 R EEGSH i BG4 R R
ML, MR, Zihig e — ik
o K EUG IS FR bR FE kAL B . RN, W]
G E N 2 I B W5 1 || R <D 3 - )
SARPR R Sk =0, Bk . TR
FER G K, FF0f 44 5 st ) A0S0 35 B A)
JEPIA JC AR RIX

1.4 %t RHA SPSS 26.0 #1401 12447
Mro EADMHMGESERUzLs R, WS
() 3% 28 5 UL M(P,s, Ps) s A8 & DU
n (%) Fro K McNemar #5565 4 = 45 8 75 A1
RS 7 S RS M I R 23, 3 (R B 4 i
J3 VR B 18] A9 R ) Wilcoxon K56 . 6 56 7K U
(a) 4 0.05,

2 # B

2.1 ABWATEAE R RIS m UK B S
B 144> (36.8% ) F127 4 (71.1%) Fikk (P<
0.001) o A5 = 491 75 3 52 YA T A ok
22 KRHBEXEBHTRAE R ETE5H ZR
(1) Brs: 17 F1EEE R k<20 mm ()4
HH, AT LA R TR S (76.5%
vs 41.2%, P=0.031) . 18 filiExzibyr B
mh, e R PR KR R TR S (88.9%
vs 33.3%, P=0.002) . 32 (A A5 A9 B &
v, R AR PR e A R R R TR S (71.9%
vs 31.3%, P<<0.001) .

R1 IKHBENEBEERASH R

Table 1 Comparative analysis of metastatic hepatocellular carcinoma lesion detection rates via grayscale ultrasound

N=38, n(%)
Index Low-frequency ultrasound High-frequency ultrasound 7 P
Distance to skin
<20 mm (n=17) 7(41.2) 13(76.5) 4.167 0.031
=20 mm, <30 mm (n=14) 5(35.7) 10(71.4) 3.200 0.063
30-40 mm (n=7) 2(28.6) 4(57.1) 0.500 0.500
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Continued table 1

Index Low-frequency ultrasound High-frequency ultrasound 7 P
Systematic treatment

Chemotherapy (n=18) 6(33.3) 16(88.9) 8.100 0.002

Combined treatment (n=15) 4(26.7) 6(40.0) 0.500 0.500
Fatty liver

Yes (n=32) 10(31.3) 23(71.9) 11.077 <0.001

No (n=6) 4(66.7) 4(66.7) — 1.000
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Table 2 Comparison of grayscale and contrast features of lesions co-detected by high and low-frequency ultrasound

N=38
Index Low-frequency ultrasound High-frequency ultrasound YA P
Grayscale ultrasound [n(%), n=14]
Echo intensity — 1.000
Hyperechogenicity 5(35.7) 5(35.7)
Hypoechogenicity 9(64.3) 9(64.3)
Homogeneous echogenicity 12(85.7) 6(42.9) 4.167 0.031
Regular morphology 1(7.1) 8(57.1) 5.143 0.016
Clear border 1(7.1) 10(71.4) 7.111 0.004
Halo sign 2(14.3) 3(21.4) — 1.000
Blood flow 3(23.1) 6(46.2) 1.333 0.250
Contrast-enhanced ultrasound
Enhancement n(%) 12.000 0.007
Rim-like 12(31.6) 20(52.6)
Homogeneous 16(42.1) 8(21.1)
Heterogeneous 10(26.3) 10(26.3)
Unenhanced area n(%) 14(36.8) 20(52.6) 4.167 0.031
Enhancement onset time/s 19.00(15.75, 21.00) 18.00(14.00, 20.75) —0.476 0.634
Washout time/s 40.0(30.5, 55.0) 40.0(30.0, 48.0) —1.185 0.236
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Figure 1 Hepatocellular carcinoma satellite lesion (12 mm) in the right hepatic lobe with fatty liver

A 54-year-old male patient. A: The lesion demonstrates limited visualization on low-frequency grayscale ultrasound imaging. B:

Low-frequency contrast-enhanced ultrasound demonstrates mild late-phase washout in the lesion. C: High-frequency grayscale

ultrasound clearly depicts the lesion as a hypoechoic area. D: High-frequency contrast-enhanced ultrasound reveals marked washout

in the lesion.

2 EBUAEAREHAEERAM 7 mm FHEFIE
Figure 2 Hepatocellular carcinoma satellite lesion
(7 mm) in the right hepatic lobe with fatty liver
A 69-year-old female patient. A: Low-frequency contrast-
enhanced ultrasound demonstrates homogeneous enhancement
of the lesion synchronous with the liver parenchyma. B: High-
frequency contrast-enhanced ultrasound reveals rim-like

enhancement of the lesion.
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