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The liver imaging reporting and data system (LI-RADS) has been developed with the support of the
American College of Radiology to standardize the diagnosis and evaluation of treatment response of
hepatocellular carcinoma (HCC). The CT/MRI LI-RADS version 2018 has been incorporated in the Ameri-
can Association for the Study of Liver Diseases guidance. This review examines the effect of CT/MRI LI-
RADS on the standardized reporting of liver imaging, and the evidence in diagnosing HCC and evaluat-
ing treatment response after locoregional treatment using CT/MRI LI-RADS. The results are compared
with other HCC diagnosis guidelines, and future directions are described.
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Fig. 1. Combined hepatocellular-cholangiocarcinoma with 70% hepatocellular carcinoma component categorized as LR-5 on preopera-
tive gadoxetic acid-enhanced MR image in a 56-year-old male with chronic hepatitis B.

A. Axial T1-weighted fat-suppressed unenhanced MR image shows a 45-mm mass in the liver segment VIl with blood product (arrow-
head).

B, C. Axial T1-weighted fat-suppressed dynamic MR images show non-rim arterial phase hyperenhancement (B), in addition to non-pe-
ripheral washout and enhancing capsule in the portal venous phase (C), satisfying the LR-5 criteria.

D-F. The mass demonstrates no definite targetoid feature in hepatobiliary phase (D) or diffusion-weighted image (E) acquired at b = 800
sec/mm? and shows moderate hyperintensity on T2-weighted image (F).

LR-5=LI-RADS category 5
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Fig. 2. Recurrent sub-centimeter HCC categorized as LR-4 attributable to ancillary features favoring malignancy in a 67-year-old male with
previous history of HCC and hepatitis B virus infection.

A-D. Gadoxetic acid-enhanced magnetic resonance imaging depicts a 6-mm nodule in right hepatic dome (arrows) with non-rim arterial
phase hyperenhancement (A), and ancillary features favoring malignancy, including corona enhancement in portal venous phase (B),
hepatobiliary phase hypointensity (C), and restricted diffusion (D).

E. Arterial phase computed tomography image shows a threshold growth to 14 mm (arrow), satisfying the LR-5 criteria.

HCC = hepatocellular carcinoma, LR-4 = LI-RADS category 4, LR-5 = LI-RADS category 5

Fig. 3. Early postoperative recurrence in a 68-year-old male with LR-M hepatocellular carcinoma.

A. T1-weighted fat-suppressed extracellular contrast-enhanced MR image shows a 36-mm mass in the liver segment IV with rim arterial
phase hyperenhancement, satisfying the LR-M criteria.

B, C. Three-month postoperative follow-up CT reveals intrahepatic recurrence (arrowheads) in the liver segments Il (B) and 11 (C).
LR=LI-RADS
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Fig. 4. Small viable HCC after TACE in a 78-year-old male.

A. Arterial phase gadoxetic acid-enhanced MR image before TACE shows a 12-mm nodule (arrowhead) in the liver segment VI.

B, C. Gadoxetic acid-enhanced MR imaging performed three years after TACE shows arterial phase hyperenhancement (B), but no definite
washout in the portal venous phase (C) at the margin of the post-TACE lesion (arrows).

D-G. Ancillary features favoring malignancy, such as hypointensities in the transitional phase (D) and HBP (E), restricted diffusion (F), and
mild hyperintensity on T2-weighted image (G), support the viability of the post-TACE lesion (arrows).

H. Unenhanced post-TACE CT image shows compact Lipiodol deposition (arrow) in that area.

HBP = hepatobiliary phase, HCC = hepatocellular carcinoma, TACE = transarterial chemoembolization
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Table 2. Summary of Major International Guidelines for Non-Invasive Diagnosis of HCC (2, 35-37)

LI-RADS 2018 EASL 2018 KLCA-NCC 2018 APASL 2017
Target population Chronic hepatitis B, Liver cirrhosis Chronic hepatitis B, Chronic hepatitis B,
liver cirrhosis, chronic hepatitis C, chronic hepatitis C,
current or prior HCC or liver cirrhosis or liver cirrhosis

Primary imaging CT, MRl with ECAor HBA,  CT, MRI with ECA or HBA CT, MRI with ECA or HBA
modality CEUS with purely
intravascular agent

APHE Non-rim Non-rim Non-rim

Washout PVP, DP PVP, DP PVP, DP, TP, HBP

Threshold growth Major feature No Ancillary feature favoring
malignancy

Ancillary features Yes No Yes

Exclusion criteria LR-TIV, LR-M, LR-1, LR-2 Rim APHE Targetoid on contrast-

enhanced or diffusion-
weighted imaging,
bright T2 signal intensity

CT, MRI with ECA or HBA

Non-rim or rim
PVP, DP, HBP
No

No
Hemangioma

Noninvasive criteria  LR-5in Table 1 = 1 cm nodule detected = 1cmnoduledetected  Nodule detected on
for HCC diagnosis on screening or on screening or screening or surveillance:
surveillance: surveillance: APHE and washout
APHE and washout APHE and washout Second line CEUS
Second line CEUS: Second line CEUS: (HBP hypointensity
APHE and mild and late APHE and mild and without APHE):
washout using purely late washout using purely  APHE and Kupffer phase

intravascular agent intravascular agent

defect using Sonazoid

APASL = Asian Pacific Association for the Study of the Liver, APHE = arterial phase hyperenhancement, CEUS = contrast-enhanced ultra-
sound, DP = delayed phase, EASL = European Association for the Study of the Liver, ECA = extracellular contrast agent, HBA = hepatobili-
ary contrast agent, HBP = hepatobiliary phase, HCC = hepatocellular carcinoma, KLCA-NCC = Korean Liver Cancer Association-National
Cancer Center, LI-RADS = Liver Imaging Reporting and Data System, LR = LI-RADS, PVP = portal venous phase, TIV = tumor in vein, TP =

transitional phase
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Fig. 5. LR-5 diagnosis of hepatocellular carcinoma using liver imaging reporting and data system only on ECA-MRI in a 59-year-old male
with chronic hepatitis B.

A-C. Axial T1-weighted fat-suppressed ECA-MRI shows non-rim APHE (A), but no washout in the portal venous phase (B) or delayed phase
(C) in @ 20-mm hepatic nodule; the delayed phase image (C) depicts an enhancing capsule (C), enabling the diagnosis of LR-5.

D, E. Axial T1-weighted fat-suppressed gadoxetic acid-enhanced MR images show non-rim APHE (D), but no washout or enhancing cap-
sule in the portal venous phase (E).

F. Enhancing capsule is not clearly demonstrated in the transitional phase as well, and LR-5 category cannot be assigned to this mass on
gadoxetic acid-enhanced MRI.

APHE = arterial phase hyperenhancement, ECA = extracellular contrast agent, LR-5 = LI-RADS category 5
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Zol vl 1 Xek7]Eo] o FAsit o] & ¥hgsh= AR A gh=7to| =eklofA|e] ZhA Rt
Z = M| EYEOZ kS LI-RADSS] LR4 == LR-5 A9} H] w3l w LR4 == LR-5
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Fig. 6. Diagnosis of definite HCC using KLCA-NCC, and LR-4 using LI-RADS for intrahepatic cholangiocarcinoma in a 72-year-old male with
chronic hepatitis B.

A. Axial T1-weighted fat-suppressed unenhanced MR image shows a 28-mm mass in the liver segment IIl (arrow).

B-E. Axial T1-weighted fat-suppressed dynamic MR images show non-rim APHE (B), persistent hyperintensities in the portal venous phase
(C) and transitional phase (D), and hypointensity in HBP (E) (arrows), satisfying the definite HCC criteria of KLCA-NCC but not achieving
the LR-5 criteria.

F, G. The mass demonstrates no definite targetoid feature in diffusion-weighted image (F) acquired at b = 800 sec/mm? and shows moder-
ate hyperintensity on T2-weighted image (G) (arrows).

APHE = arterial phase hyperenhancement, HBP = hepatobiliary phase, HCC = hepatocellular carcinoma, KLCA-NCC = Korean Liver Cancer
Association-National Cancer Center, LI-RADS = Liver Imaging Reporting and Data System, LR-4 = LI-RADS category 4, LR-5 = LI-RADS cate-
gory 5
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Fig. 7. Diagnosis of definite HCC using KLCA-NCC, and LR-4 using LI-RADS for hemangioma that is pathologically proven after liver trans-
plantation in a 60-year-old female with previous history of HCC and hepatitis B virus infection.

A. Axial T1-weighted fat-suppressed unenhanced MR image shows a 10-mm nodule in the liver segment | (arrow).

B-E. Axial T1-weighted fat-suppressed dynamic MR images show non-rim APHE (B), no washout in the portal venous phase (C), but hy-
pointensities in the transitional phase (D) and HBP (E) (arrows), satisfying the definite HCC criteria of KLCA-NCC but not the LR-5 criteria.
F, G. The nodule demonstrates no definite targetoid feature in diffusion-weighted image (F) acquired at b = 800 sec/mm? and shows only
mild hyperintensity on T2-weighted image (G) (arrows).

APHE = arterial phase hyperenhancement, HBP = hepatobiliary phase, HCC = hepatocellular carcinoma, KLCA-NCC = Korean Liver Cancer
Association-National Cancer Center, LR-4 = LI-RADS category 4, LR-5 = LI-RADS category 5
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Fig. 8. LR-M diagnosis of hepatocellular carcinoma using liver imaging reporting and data system in a 32-year-old female with chronic
hepatitis B.

A. Axial T1-weighted fat-suppressed unenhanced MR image shows a 27-mm mass in the liver segment VI.

B-F. Axial T1-weighted fat-suppressed dynamic MR images show rim arterial phase hyperenhancement (B), peripheral washout in the
portal venous phase (C), targetoid appearances in transitional phase (D) and hepatobiliary phase (E), as well as targetoid restriction (F) on
diffusion-weighted image acquired at b =800 sec/mm?.

LR=LI-RADS
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