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Nothing to disclose



Objectives

• Overview of LI-RADS 

• Indications, strengths, weaknesses of US, CT, MRI in liver disease

• Review cases of liver pathology

• Be aware of state-of-the-art new imaging options for liver imaging



Outline

• LI-RADS

• US

• CT/MRI

• Cases

• Hepatobiliary contrast (Eovist)

• Advances in liver imaging



LI-RADS (liver 
reporting and 
data system)



LI-RADS

• 2006, UCSD

• Reports

• “Indeterminate”, “equivocal”, “supicious”, “HCC should 
be considered”, “worrisome for HCC”, “may represent 
HCC”, “possibly representing HCC”, “HCC not 
excluded”, “can’t exclude cancer”, “unclear relevance”, 
“uncertain significance”, “clinical correlation 
recommended”

• Ambiguous and not actionable reports

• V1.0 – 2011

• V2018 last

• LI-RADS supported by AASLD

• >250 contributors, >30 institutions, >30 countries



LI-RADS

• System for standardized imaging for liver cancer 

• Standardizes

• Terminology

• Technique

• Interpretation

• Reporting

• Data collection

• Algorithms
• US LI-RADS – surveillance of HCC

• CEUS LI-RADS – diagnosis of HCC

• CT/MRI LI-RADS –diagnosis and staging of HCC

• CT/MRI tx response LI-RADS – assessing response of HCC to LRT

• In development…

• CEUS tx response

• Sistemic tx response 

• Improved communication, patient care, education and research

• Multidisciplinary consortium 

• Dynamic 

LI-RADS v2018 manual



LI-RADS: Four imaging algorithms

• Screening and surveillance algorithm
• US

• Diagnosis
• CT
• MRI
• CEUS

• Treatment response assessment
• CT
• MRI
• CEUS



US for liver evaluation



Ultrasound for liver evaluation

Advantages

Not expensive

“Accessible”

No radiation

Limitations

Operator dependent

Limited reproducibility

Pts with large body habitus and uncooperative

Limited acoustic window

Reduced beam penetration

Parenchymal heterogeneity



Ultrasound for liver evaluation

LI-RADS v2018 manual



Ultrasound

LI-RADS v2018 manual



Ultrasound

LI-RADS v2018 manual



CT and MRI for liver 
evaluation



CT/MRI for liver evaluation

CT

Temporal resolution

Fast study

Widely available

MRI

Contrast resolution

Artifacts

Breathing

Peristalsis

Ascites

Long study

Expensive

Insurances



CT/MR LI-RADS v2018 Technical Recommendations 



CT/MR LI-RADS v2018 Technical Recommendations 



CT/MR LI-RADS v2018 Technical Recommendations 



CT/MRI       
LI-RADS



LI-RADS



LI-RADS



LI-RADS



Cases



LR-1

Cysts

Hemangiomas

Focal fat

Arterioportal shunt

Siderotic nodules

Hypertrophic pseudomass



Hemangioma; LR-1



Hemangioma; 
LR-1



LR-1: Hypertrophic pseudomass - CT



LR-1: Hypertrophic pseudomass - MRI



LR-2

Discrete siderotic nodule

Confluent hepatic fibrosis



LR-2 - Confluent Hepatic Fibrosis



LR-2 - Confluent Hepatic Fibrosis



Cirrhotic liver, “heterogeneous enhancement”



LR-TIV



LR-TIV



LR-3



LR-3



“Liver mass”



HCC; LR-5



HCC; LR-5



LI-RADS-M

• Probably or definitely malignant, not HCC specific (1/3 are HCC)

• Bx is needed to establish a diagnosis

• Targetoid DCE, TP, HBP, DWI

• Rim APHE

• Peripheral washout

• Delayed central enhancement

• Marked DWI restriction 

• Necrotic, infiltrative

• No TIV

• Bile duct dilation

• Capsular retraction

• One feature is enough to categorize LI-RADS-M



LI-RADS-M

• Probably or definitely malignant, not HCC specific 

• Cholangiocarcinoma

• cHCC-CCA

• Atypical HCC

• Metastatic disease

• Lymphoma, Sarcoma

• Sclerosed hemangioma



LR-M



LI-RADS



LR-TR 
nonviable



LR-TR viable



LR-TR viable



Hepatobiliary contrast 
(Eovist)



Eovist
(Gadoxetate

Disodium,         
Gd-EOB-DTPA)

• Hepatobiliary (hepatocyte-specific) Gd agent

• Uptake requires cellular transporters in 
functioning hepatocytes

• Focal nodular hyperplasia (FNH)

• HCC

• 85% - no uptake

• 15% - uptake (nodule-in-nodule, int
septations, int defects, hypo rim)

• HBP hypointensity is not specific for HCC

• Dysplastic nodule, cyst, hemangioma, mets, 
iCCa, cHCC-CCA

Suh et al. AJR 2011
Tamada et al. Hepatol Res 2017
Yamamoto et al. AJR 2013
Ichikawa et al. Liver Cancer 2015



Eovist (Gadoxetate Disodium, Gd-EOB-DTPA)

• Eovist in cirrhotic patients

• Advantages 

• Improved sens for HCC

• May detect small/early HCCs 

• Predictor of tumor differentiation and improved survival 

• Improved spec for HCC

Suh et al. AJR 2011
Tamada et al. Hepatol Res 2017
Yamamoto et al. AJR 2013
Ichikawa et al. Liver Cancer 2015



Eovist (Gadoxetate Disodium, Gd-EOB-DTPA)

• Eovist in cirrhotic patients

• Pitfalls

• Transient severe motion in art phase

• Mistiming of art phase

• Washout only in PV phase

• Require assessment of HBP for adequacy for interpretation
• TP and HBP onset can be delayed in cirrhosis (poor liver function)

• Liver iron

• Severe steatosis

• Confluent fibrosis

Suh et al. AJR 2011
Tamada et al. Hepatol Res 2017
Yamamoto et al. AJR 2013
Ichikawa et al. Liver Cancer 2015



“Hepatic Mass”



“Hepatic mass”



Focal Nodular Hyperplasia (FNH)



Advances in Liver Imaging



State-of-the-
art new liver 
imaging in 
DLD

• Quantitative (MR hepatogram)

• MRI-PDFF for fat

• R2* mapping for iron

• Elastography for fibrosis

• Fast

• “Accessible” 

• Accurate and low risk



SLD: MASLD/MASH/MetALD

MRI (conventional)

• Loss of SI on dual echo opposed-phase compared to in-
phase images
• Qualitative

MRI-PDFF

• Quantitative



MRI-PDFF



Liver Iron

• Deposition excess in hepatocytes 
and/or kupffer cells

• As Fe increases, R2* increases

• Liver iron concentration in mg/g dry

• As good or better than liver biopsy

• Detect and quantify iron overload

• Follow patients on chelation 
therapy



Hemochromatosis, 
CLD



R2* mapping



Elastography

• US (strain and shear wave)

• Elastogram of small ROI

• Potentially impacted by obesity

• Poor for early fibrosis (stage 1 vs. 
stage 2)

• Ok for stage 2 and up

• Excellent for detecting Stage 4

• MRI

• Elastogram of entire liver



MR elastography

• US vs, MR elastography

• MRE more accurate, especially 
at lower stages

Chen 2017, Park 2017, Imajo 2016, Chou 2017, Cui 2016



MR 
elastography

Chen 2017, Park 2017, Imajo 2016, Chou 2017, Cui 2016



MRE - Confluent Hepatic Fibrosis



MR elastography



Multidisciplinary 
team approach



Take home 
points

Contrast-enhanced CT and MRI play key role in 
evaluation of the liver in pts at high risk for HCC

• Diagnosis, treatment response

Adequate liver protocol CT/MRI

LI-RADS

Imaging advances in liver imaging

Multidisciplinary approach



Reference

• https://www.acr.org/Clinical-Resources/Reporting-and-Data-Systems/LI-
RADS/CT-MRI-LI-RADS-v2018

https://www.acr.org/Clinical-Resources/Reporting-and-Data-Systems/LI-RADS/CT-MRI-LI-RADS-v2018
https://www.acr.org/Clinical-Resources/Reporting-and-Data-Systems/LI-RADS/CT-MRI-LI-RADS-v2018
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