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Role of contrast-enhanced ultrasound LI-RADS in assessing malignancy risk of focal liver lesions in chronic liver
disease patients
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[ Abstract ] Objective To evaluate the role of contrast-enhanced ultrasound (CEUS) liver imaging reporting
and data system (LI-RADS) in the malignant risk assessment of focal liver lesions in patients with chronic liver disease.
Methods The clinical and imaging data of 197 nodules in 151 patients with focal liver lesions with high-risk factors of
hepatocellular carcinoma (HCC) who underwent liver CEUS in Ruijin Hospital, Shanghai Jiao Tong University School
of Medicine from Jan. 2018 to Oct. 2020 were analyzed retrospectively. The nodules were graded by CEUS LI-RADS
according to the American College of Radiology (ACR) LI-RADS (2017). The diagnosis of target lesions was confirmed
by histopathology or contrast-enhanced computed tomography/magnetic resonance imaging combined with follow-up. The
sensitivity, specificity, positive predictive value, negative predictive value and accuracy of CEUS LI-RADS classification
standard in the diagnosis of liver malignant lesions were calculated by diagnostic test formula. Results Among the 197
lesions, 126 were malignant and 71 were benign. CEUS LI-RADS showed that there were 12 lesions for LR-1, 24 lesions for
LR-2, 39 lesions for LR-3, 14 lesions for LR-4, 90 lesions for LR-5, and 18 lesions for LR-M. When LR-5 was recognized
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as HCC, the sensitivity, specificity, positive predictive value, negative predictive value, and accuracy were 77.57% (83/107),
92.22% (83/90), 92.22% (83/90), 77.57% (83/107), and 84.26% (166/197), respectively; when LR-4+5 was recognized as
HCC, the sensitivity, specificity, positive predictive value, negative predictive value, and accuracy were 86.92% (93/107),
87.78% (79/90), 89.42% (93/104), 84.95% (79/93), and 87.31% (172/197), respectively; there was no significant difference

in the diagnostic value between the 2 criteria (P>0.05). In addition, the sensitivity, specificity, positive predictive value,

negative predictive value and accuracy of LR-M in diagnosing non-HCC malignant lesions were 73.68% (14/19), 97.75%
(174/178), 77.78% (14/18), 97.21% (174/179), and 95. 43% (188/197), respectively. Conclusion CEUS LI-RADS provides

a standardized evaluation for focal liver lesions in patients with chronic liver diseases. It shows good diagnostic efficiency for

HCC and high diagnostic specificity and accuracy for non-HCC malignant lesions.
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Tab 1 Characteristics of contrast-enhanced ultrasound in different focal liver lesions

n (%)
Malignant nodule Benign nodule
Characteristic HCC Non-HCC RN/DN Hemangioma FNH Steatosis/inflammation
N=107 N=19 N=35 N=10 N=5 N=21
Arterial phase
Hyperenhancement 96 (89.72) 19 (100.00) 2 (5.71) 9 (90.00) 4 (80.00) 5(23.81)
Homogeneous 58 (54.21) 2 (10.53) 2 (5.71) 0 0 4 (19.05)
Heterogenous 35(32.71) 4 (21.05) 0 0 2 (40.00) 1 (4.76)
Rim 3 (2.80) 13 (68.42) 0 0 0 0
Peripheral nodular 0 0 0 9 (90.00) 0 0
Wheel-like 0 0 0 0 2 (40.00) 0
Isoenhancement 11 (10.28) 0 20 (57.14) 1 (10.00) 1 (20.00) 11 (52.38)
Hypoenhancement 0 0 13 (37.14) 0 0 5(23.81)
Delayed phase
Hyperenhancement 0 0 0 8 (80.00) 4 (80.00) 0
Isoenhancement 17 (15.89) 0 21 (60.00) 0 0 13 (61.90)
Hypoenhancement 90 (84.11) 19 (100.00) 14 (40.00) 2 (20.00) 1 (20.00) 8(38.10)
Wash out
<60 s 3 (2.80) 14 (73.68) 0 0 0 1(4.76)
60-120 s 37 (34.58) 5(26.32) 4 (11.43) 0 0 0
>120s 50 (46.73) 0 10 (28.57) 2 (20.00) 1 (20.00) 7 (33.33)
No wash out 17 (15.89) 0 21 (60.00) 8 (80.00) 4 (80.00) 13 (61.90)

HCC: Hepatocellular carcinoma; RN: Regenerative nodule; DN: Dysplastic nodule; FNH: Focal nodular hyperplasia.

Timerl: 00:00:25

Timer1: 00:00:25 . Timer1: 00:06:21 @
1 FFERMMREBEEREG

Fig1 Contrast-enhanced ultrasound images of focal liver lesions

A, B: A hypoechoic nodule (arrows) in the right lobe of liver in hepatitis B patients was categorized as contrast-enhanced ultrasound
LR-4. The nodule was 15 mm X 13 mm in size, and showed hyperenhancement in the arterial phase (A) and SonoVue did not
significantly subside in portal phase and delayed phase (B). C, D: A hypoechoic nodule (arrows) in left lobe of liver was categorized
as contrast-enhanced ultrasound LR-4. The nodule was 18 mm X 15 mm in size, and showed hyperenhancement in the arterial phase (C)

as well as in portal phase and early delayed phase. It was isoenhancement in late delayed phase (D).
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Tab 2 Contrast-enhanced ultrasound LI-RADS categorization in malignant and benign liver lesions

n (%)
Final diagnosis LR-1 N=12 LR-2 N=24 LR-3 N=39 LR-4 N=14 LR-5 N=90 LR-M N=18
Benign 12 (100.0) 22 (91.67) 30 (76.92) 4(28.57) 2(2.22) 1 (5.56)
Malignant 0 2(8.33) 9 (23.08) 10 (71.43) 88 (97.78) 17 (94.44)

Final diagnosis was according to the pathological or clinical confirmation. LI-RADS: Liver imaging reporting and data system.

%3 BAIER LI-RADS LR-5 5 LR-4+5 &3} HCC HIiSHi AL L1
Tab 3 Diagnostic efficiency of contrast-enhanced ultrasound LI-RADS LR-5 and LR-4+5 for HCC

% (n/N)
LI-RADS categorization Sensitivity Specificity PPV NPV Accuracy
LR-5 77.57 (83/107) 92.22 (83/90) 92.22 (83/90) 77.57 (83/107) 84.26 (166/197)
LR-4+5 86.92 (93/107) 87.78 (79/90) 89.42 (93/104) 84.95 (79/93) 87.31 (172/197)
2 value 3.20 0.99 0.45 1.76 0.75
P value 0.07 0.32 0.50 0.19 0.39

LI-RADS: Liver imaging reporting and data system; HCC: Hepatocellular carcinoma; PPV: Positive predictive value; NPV:

Negative predictive value.
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