(Rt R85 15 % ) 20264F55 356505 110
Oncoradiology 2026 Vol.35 No.1

25

Z W, RETHEZFCER/REXFPTCERRFAIE, B3, H
THRLEGN, RETEFPRELFH REFTEREF (RF) TEE
HERFRA, FLASRIAHAIRER, PREFLRFEFSLF
EFRMAFAIAK, TEARFHNERZFEFSLFERMINER 22X,
REEFARFEF S LE, RETRAF R P, RRAR ‘X
BRF” CPEFEAL” CPRAAERFEF RELE” RETAE—53)
RFT FRAMS . e (WBHGF) (PEREBGFLE) (FPAEF
RERE (BTR) ) FHhEHE, BESFREARR, AHRBAT HBLE
MBI, $REAAREFHARTL, FABEZAAFH1IA,. £A

A ER 3R, RGEFERIR, B TFEFAFRAREISA, BAARETESF LAHRRKTG19R, £
BASNFLFERIA) EEEALI0048E, EPESCUKFEFIA LA KRB L428, £H. SlEH. K

BMBMBEEF18IH, L. SHATLAIREAAE FHIR173R,

= 4EE A 1S 551 B2 BR T B RO IR TE AT

FEARFAR /N3

W, B RO OTER, 2 3
KT =P B/ R AR AP O EBEHE R, R 300171

[fE] BMW: FiT =48 A &5 (three-dimensional contrast-enhanced
ultrasound, 3D-CEUS) PF{iHF4iE (hepatocellular carcinoma, HCC) 7% il
fill (microwave ablation, MWA) 1l AT R A/NGIG IR M. Fik: W
JBOFIAE 2024 4F 1 1 H—20254F8 J 31 HF R EE = rhul B e B B2
PGSR 4K B AR MWATRYT HLIH Rl 58 42 HCC 5 A DCHORL . HhE3D-
CEUS 53451 HLIA)Z % (contrast-enhanced computed tomography, CECT)
AR 77 0P A MWA RE AR L AR L IRRRURT I B 2R A5 48 bR 1 A ek B — 3
e R LIA2BIRFH, 321l 3D-CEUS #l CECT P4 HCC & #
MWA kE 45 A R 5% 22 ) 2 28 ARG (P<0.001), AP KAR | Jide 1 R J i
B IRAMHOC R ESr 504 0.96., 0.93 0.89, MABLK 4% 2 i i /R 2 AH OC R H053 1
90.92. 0.90; PIFIGA 7 PPAG T Rk 2 B0l — B R A4F (P<0.001), Hrp
W, KERER2 — Sy, 4 MK RE (intraclass correlation
coefficient, ICC) 4344 0.95. 0.93, 0.92, Kifd 1 K EFFHKZ, 1CC o2
0.88. 0.89. #5if: 3D-CEUS X HCC 4 MWA iRtk AR KO/ INITAG HAT R
R R FAMAE, PIVEA HCC i MWA TR TE A Pl 525 24 ik .

(R ] JFAM,; 4B, BokERl; THRIRAR; ARATHL)
RESZES: R735.7; R445.1 CHRERER: A

DOI: 10.19732/j.cnki.2096-6210.2026.01.004

E£THEH: BEXAAP¥ESE
(82371986) 5 KT I A T 4 & B AL i 10
H GE R Baé) 5 T B 2 5 24 B ki
i H (TIYXZDXK-3-020¢) .

PR (EEFIIR P,
SIEH#EE . IRB2024-047-01,

MBERE: W,

SIAZARS: B Bk JE e BR OB, 5.
= MR A R VA I AN A9 RS R
TH AT R AN KN IEZE [T ). B A%
2%,2026, 35(1): 25-31.

Funding: National Natural Science
Foundation of China (82371986); Tianjin
Key Clinical Specialty Construction Project
(Ultrasound); Tianjin Key Medical Discipline
Construction Project (TJTYXZDXK-3-020c).
Conflicts of interest: authors declare no
conflicts of interest.

Ethical approval: IRB2024-047-01.
Informed consent: exemption.

Cite this article: ZHAO L, ZHOU Y, CHEN
X, et al. Three-dimensional contrast-
enhanced ultrasound for evaluating the shape
and size of single-point without overlapping
microwave ablation lesions of hepatocellular
carcinomalJ ]. Oncoradiology, 2026, 35(1):
25-31.



26 Bk, S BRI T AN R S RO T TR FR N BT

Three-dimensional contrast-enhanced ultrasound for evaluating the shape and size of single-point without overlapping
microwave ablation lesions of hepatocellular carcinoma ZHAO Lin, ZHOU Yan, CHEN Xi, DING Jianmin, JING
Xiang (Department of Ultrasound, Tianjin Third Central Hospital/Central Hospital, Tianjin University, Tianjin 300171,
China)

Correspondence to: JING Xiang E-mail: dr.jingxiang@aliyun.com

[ Abstract]| Objective: To explore the clinical application value of three-dimensional contrast-enhanced ultrasound (3D-CEUS) in
evaluating the shape and size of microwave ablation (MWA) lesions of hepatocellular carcinoma (HCC). Methods: HCC patients
who underwent ultrasound-guided single-point subpercutaneous MWA with complete ablation at Department of Ultrasound, Tianjin
Third Central Hospital/Central Hospital between January 1, 2024, and August 31, 2025. A comparison was conducted between 3D-
CEUS and contrast-enhanced computed tomography (CECT) to evaluate the correlation and consistency of these two examination
methods in assessing indicators such as the longest diameter, shortest diameter, volume, and true roundness of MWA lesions.
Results: A total of 32 patients and 32 ablation lesions were included. Significant correlations (P<0.001) were observed between 3D-
CEUS and CECT in evaluating the indicators of MWA ablation zones in HCC patients, the Pearson correlation coefficients of the
long diameter, short diameter 1, and true circularity rate were 0.96, 0.93, and 0.89 respectively. The Spearman correlation
coefficients of the volume and short diameter 2 were 0.92 and 0.90 respectively. The consistency of the data of the ablation lesions
evaluated by the two examination methods was good (P<0.001). Among them, the volume, long diameter, and short diameter 2 had
the best consistency, and the intraclass correlation coefficients (ICC) were 0.95, 0.93, and 0.92 respectively. The short diameter 1 and
true circularity rate were second, with ICC of approximately 0.88 and 0.89 respectively. Conclusion: 3D-CEUS demonstrates
significant clinical utility in assessing the morphology, shape, and size of MWA lesions in patients with HCC, and may serve as a
reliable imaging modality for post-ablation evaluation in clinical practice.
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Fig.1 Flow chart of the study design
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Tab.1 Baseline Characteristics
Ttsiin (%)

FHIE Bl

BH

B 26 (81.25)

ELgis 6 (18.75)
SRS % 57.849.4
JFAE AL

= 30 (93.75)

i 2 (6.25)
JF

LI 24 (75.00)

AT 3 (9.375)
AT RA TG 2 2 (6.25)

121 1 (3.125)

R 1 (3.125)

o 1 (3.125)
Fibgd e KAz /em 1.4+0.2
Child-Pugh 73+4%

AGL 23 (76.67)

B% 7 (23.33)
JisEa R
H R

>7.0 ng/mL 10 (31.25)

<7.0 ng/mL 22 (68.75)
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Tab.2 Comparison of the ablation zone parameters between the two imaging modalities
M (P,5, Py5) BXi+s

IiH 3D-CEUS CECT
IRFY/mL 14.40 (9.15, 16.08) 14.02 (8.90, 16.15)
Kf2/em 35.39+5.10 36.65+5.32
JAR 1/em 27.91+4.65 26.49+4.34
JH#% 2/em 24.6144.02 2324 (21.18, 25.42)
HAR 0.74+0.05 0.750.06

E2 3D-CEUSAEHRIkRMNEF EREE
Fig.2 Schematic diagram illustrating the delineation of the ablation zone and its measurement method using 3D-CEUS
HEHESCNETE,; aafikpke; Eafonmitl; samfikonmit2, A B BE FHRKERAN BRI, 20ER0ER 1 X
£2; C: IHAIERARITEYIN; D: 3D-CEUSIHRlkE =4 K E: TRk 3 I a2 K

E3 CECTAE Ak RNET ETEE
Fig.3 Schematic diagram illustrating the delineation of the ablation zone and its measurement method using CECT
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Fig.4 Correlation analysis of ablation zone parameters between the two imaging modalities
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Tab.3 ICC reliability assessment of ablation zone measurements

between the two examination methods

TiH ICC (95% CI) PiE
A 0.95 (0.90~0.97) <0.001
K 0.93 (0.69~0.98) <0.001
M1 0.88 (0.56~0.96) <0.001
JAE2 0.92 (0.59~0.97) <0.001
FLIRR 0.89 (0.79~0.94) <0.001
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