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ABSTRACT Objective: To investigate the contrast-enhanced ultrasound (CEUS) manifestations of cirrhosis primary hepatocellular
carcinoma (PHC) diameter <1 cm and its correlation with alpha-L-fucosidase (AFU), alpha-fetoprotein-L3 (AFP-L3), glypican-3 (GPC3),
tumor specific growth factor (TSGF) and golgi protein 73 (GP73) levels. Methods: 44 patients with cirrhosis PHC diameter <1 cm treated
at Xiangyang Hospital of traditional Chinese medicine, Hubei Province, from January 2018 to August 2022 were selected, According to
the postoperative pathological results, they were divided into high differentiation group, middle differentiation group and low differentia-
tion group. CEUS and serum erum AFU, AFP-L3, GPC3, TSGF and GP73 levels were tested in all patients before operation. CEUS man-
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ifestations, quantitative time-intensity curve(TIC) analysis, and serum AFU, AFP-L3, GPC3, TSGF and GP73 levels were compared
among the three groups. Spearman correlation was used to analyze the correlation between CEUS manifestations of cirrhosis PHC diame-
ter <lem and serum AFU, AFP-L3, GPC3, TSGF and GP73 levels. Results: The CEUS manifestations of the 44 patients with cirrhosis
PHC diameter <1 cm were all single intrahepatic lesions, which were round or ceroid in shape with a clear lesion border and a visible
acoustic halo around them. There was no significant difference in CEUS manifestations in arterial phase, portal phase and delayed phase
in patients with different differentiation degrees of cirrhosis PHC diameter <1 cm(>0.05). In terms of peak time, clearance time and peak
acceleration time for high differentiation group, middle differentiation group and low differentiation group gradually decreased, and the
differences were statistically significant (P<0.05). However, The rate of increase peak intensity of high differentiation group, middle dif-
ferentiation group and low differentiation group gradually increased, and the differences were statistically significant (P<0.05). There was
no significant difference in the enhancement time compared among the high differentiation group, middle differentiation group and low
differentiation group (P>0.05). Serum AFU, AFP-L3, GPC3, TSGF and GP73 leves in the high differentiation group, middle differentia-
tion group and low differentiation group were gradually increased, and the differences were statistically significant (P<0.05). Spearman
correlation analysis showed that the peak time, clearance time and peak acceleration time were negatively correlated with serum AFU,
AFP-L3, GPC3, TSGF, and GP73 levels (P<0.05), and the rate of increase peak intensity was positively correlated with serum AFU,
AFP-L3, GPC3, TSGF, and GP73 levels (P<0.05). Conclusion: The CEUS manifestations of cirrhosis PHC diameter <1 cm were all single
intrahepatic lesions, which were round or ceroid in shape with a clear lesion border and a visible acoustic halo around them. The CEUS
manifestations are correlated with serum AFU, AFP-L3, GPC3, TSGF and GP73 levels, which can assist identify the different differentia-
tion degrees of cirrhosis PHC diameter <1 cm.
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Table 1 Comparison of CEUS manifestations among the 3 groups in each period (n, %)

Arterial phase Portal phase Delayed phase
Groups n Hypoenhance- Hypoenhance- Hypoenhance-
Hyperenhanced Isoenhancement Isoenhancement
ment ment ment
High differentiation group 17 16(94.12) 1(5.88) 3(17.65) 14(82.35) 2(11.76) 15(88.24)
Middle differentiation group 15 13(86.67) 2(13.33) 2(13.33) 13(86.67) 1(6.67) 14(93.33)
Low differentiation group 12 12(100.00) 0(0.00) 1(8.33) 11(91.67) 1(8.33) 11(91.67)
2 _ -
P 0.615 0.866 1.000

Note: - Indicates the use of Fisher's exact probability test.

B C
1 BFEE{L & FE PHC 8% CEUS Efg
Fig.1 CEUS image of liver cirrhosis with PHC patient
5,59 5, FEAE I PHC; A EMBA BT —HEY 0.9mm (REAE LT (F7k );B: CEUS B B REKAH S SR (Fk);
C: Bk 2RISR LT (&%)

Note:Male,59 years old, liver cirrhosis with PHC, A: Conventional ultrasound shows a hypoechoic nodule (arrow) approximately 0.9 mm in diameter;

B: CEUS image shows a homogeneously hyperenhanced nodule (arrow) in the arterial phase; C: The portal phase shows a hypoenhancing nodule (arrow).
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Table 2 Comparison of quantitative analysis of TIC among the 3 groups(xt s)

Enhancement time

Peak acceleration Rate of increase

Gruops n (s) Peak time(s) Clearance time(s) ime(s) peck intensity
High differentiation group 17 1271+ 2.11 31.06+ 5.09 98.66+ 13.12 16.08+ 3.36 0.54% 0.09
Middle differentiation group 15 12.50+ 2.04 24.52+ 4.71* 79.07+ 14.10* 13.74% 2.51%* 0.68+ 0.12%*
Low differentiation group 12 13.45+ 2.17 17.28+ 4.05* 68.95+ 13.68%% 7.32+ 1.06%¢ 0.77+ 0.14*
F 0.734 30.397 18.178 40.544 14.696
P 0.486 0.000 0.000 0.000 0.000
Note: Compared with the high differentiation group, *P<<0.05; Compared with the middle differentiation group, “P<<0.05
% 3 3 £AI7E AFU,AFP-L3,GPC3 . TSGF.GP73 7k ELb & (x+ s)
Table 3 Comparison of serum AFU, AFP-L3, GPC3, TSGF and GP73 levels among the 3 groups(xt s)
Groups n AFU(U/L) AFP-L3(%) GPC3(ng/mL) TSGF(U/mL) GP73(IU/mL)
High differentiation group 17 37.03+ 7.13 13.09+ 3.28 9.35%+ 2.50 76.39+ 9.22 1.69+ 0.47
Middle differentiation group 15 5245+ 8.26* 16.28+ 4.13* 12.64+ 3.38% 94.26% 12.54* 2.06+ 0.54*
Low differentiation group 12 61.43% 10.56*¢ 2022+ 4.41%% 15.73+ 4.21%& 115.06% 18.07* 271+ 0.62%&
F 30.582 11.751 13.092 30.244 12.713
P 0.000 0.000 0.000 0.000 0.000

Note: Compared with the high differentiation group, *P<<0.05; Compared with the middle differentiation group, “P<<0.05

24 BFRE{L PHC H#E <l cm iy CEUS R ¥ 5 115 AFU,
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% 4 BFRE{L PHC H12 <1 cm Y CEUS RIL 5 M AFU,AFP-L3,GPC3,TSGF,GP73 7k FHI+E X 1% (r,P)
Table 4 Correlation between CEUS manifestations and serum AFU, AFP-L3, GPC3, TSGF, GP73 levels in cirrhosis PHC diameter <1 cm(r, P)

AFU AFP-L3 GPC3 TSGF GP73
r P r P r P r P r P
Peak time -0.562 0.001 -0.456 0.003 -0.472 0.000 -0.618 0.000 -0.542 0.000
Clearance time -0.526 0.000 -0.642 0.000 -0.528 0.004 -0.684 0.000 -0.496 0.000
Peak acceleration time -0.520 0.006 -0.577 0.000 -0.631 0.000 -0.527 0.003 -0.494 0.000
Rate of increase peak 0.634 0.000 0.534 0.000 0.541 0.000 0.664 0.000 0.619 0.000
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