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[ Abstract] Background and purpose: Primary liver cancer occurs mostly on the basis of chronic hepatitis and liver cirrhosis.
It generally develops through a series of processes, such as cirrhotic nodule (CN) and dysplastic nodules (DN), and finally evolves
into hepatocellular carcinoma (HCC). In this study, contrast-enhanced ultrasound (CEUS) was used to monitor patients with cirrhotic
nodules regularly, and the value of CEUS was evaluated in the early diagnosis of HCC. Methods: From January 2007 to December
2017, 9 550 patients with chronic liver cirrhosis who treated in Zhongshan Hospital, Fudan University were enrolled, among them
392 patients with 551 intrahepatic nodules were examined every 3 to 6 months. The perfusion features on CEUS were analyzed and
compared with the results of pathological and imaging diagnosis. Results: Among 551 intrahepatic nodules, there were 55 small
HCCs (less than 2 cm), 19 DNs and 477 CNs confirmed clinically. Conventional ultrasound showed hypoechogenic nodules in 61.6%
(294/477) of CNs, 78.9% (15/19) of DNs and 67.3% (37/55) of HCCs. On CEUS, the most common perfusion features of nodules in
three vascular phases were iso-iso-iso enhancement pattern in CN (89.5%, 427/477), hypo-iso-iso pattern in DN (52.6%, 10/19) and

hyper-iso-iso enhancement and hyper-iso-hypo enhancement patterns in small HCC (85.5%, 47/55) compared with liver parenchyma.
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The diagnostic accuracy of CEUS was 93.3%, 78.9% and 85.5% for CN, DN and HCC, respectively. Conclusion: CEUS reflects the

perfusion features of CN, DN and HCC objectively. Regular monitoring of cirrhotic nodules with CEUS makes prompt warning and

early diagnosis of small HCC possible in clinical setting.

[ Key words ] Contrast-enhanced ultrasound; Cirrhotic nodule; Dysplastic nodule; Small hepatocellular carcinoma
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Tab.1 Ultrasound patterns of CN, DN and HCC

[n(%)]
Disease Size X¥+s D/mm Hypoechogenicity Hyperechogenicity isoechogenicity Total
CN 13.5+5.1 294 (61.6) 171 (35.8) 12 (2.6) 477
DN 17.1+4.5 15 (78.9) 4(21.1) 0(0.0) 19
HCC 17.7+53 37(67.3) 13 (23.6) 50.1) 55
Total 152+5.6 346 (62.8) 188 (34.1) 17 (3.1) 551
There was no significant difference in echogenicity among CN, DN and HCC (P>0.05)
22 BEEMHIE 2T L, CNAIE B L4555 10

JIFNCN . DNFIfUNHCCHYM S S R E L Sy X2 W, 589.5% (427/477) ; DN
2, SSHHCCH, shfkiWmtandor, Fits  RARELUME-SE-SEpihen R W (K1), o
WFSE R IR AL BEsR 7R, kI 250408, E  52.6% (10/19) ; /INHCCHYTE 245 AE 0 LA 55 -
IR sRAM . XIRE PR SR e S-SE- -y U2 i (E2) , 4
Wit , fF G MAIHCCIZIMpRAE RN 47/ 85.5% (47/55) .

(85.5%)
% 2 CN. DNFIfBUNHCCHIBREIER R
Tab.2 Contrast-enhanced ultrasound of CN, DN and small HCC
[n(%)]
Arterial phase Portal phase Delayed phase

Disease N

Hyper- Iso- Hypo- Hyper- Iso- Hypo- Hyper- Iso- Hypo-
CN 477 30(6.3) 427(89.5) 20(4.2) 13(2.7) 464 (97.3) 0(0.0) 10 (2.1)  467(97.9) 0(0.0)
DN 19 1(5.3) 8(42.1) 10 (52.6) 0(0.0) 17 (89.5) 2 (10.5) 0(0.0) 18 (94.7) 1(5.3)
Small HCC 55 46 (83.6) 7(12.8) 2(3.6) 0(0.0) 40 (72.7)  15(27.3) 0(0.0) 26 (47.3)  29(52.7)

E 1 DNEBREFE®R
Fig.1 Contrast-enhanced ultrasound of DN

A: A hypoechoic nodule (arrow, size 18x17 mm) in the right anterior lobe of the liver; B: Contrast-enhanced ultrasound showed hypo-enhancement in
the arterial phase (23 s); C: Contrast-enhanced ultrasound showed iso-enhancement in portal and delayed phases (126 s)
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Fig. 2 Ultrasound images of evolution process from CN to HCC

A: A hypoechoic nodule detected (arrow, size 17x15 mm) in the right lobe of liver in 2007; B: Contrast-enhanced ultrasound in 2014 showed hyper-
enhancement of the nodule in arterial phase (18 s, yellow arrow); C: Another hyper-enhancement nodule (red arrow) detected nearby at 21 s; D: The
two nodules presented hypo-enhancement and iso-enhancement in the portal and delayed phases, respectively; E: The resected specimen of HCC
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Tab.3 Comparison of perfusion parameters of DN and small HCC on contrast-enhanced ultrasound

(xx5)
Lesions Mean transit time
Disease N
Arrive time/s Time to peak/s Wash-out/s Lesions/s Liver/s
DN 19 27.5+8.5 40.5+10.3 125.0 £37.6 53.4+28.6 55.5+30.2
HCC 55 174143 25.1+9.7 77.1 £34.8 35.4+20.0 53.8+28.8
P value 0.005 0.000 0.000 0.013 0.901

There was statistical difference of arrive time, time to peak, wash-out and mean transit time between DN and small HCC (P<0.05)
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