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• What’s new for diagnosing hepatocellular adenomas?

• What’s new for screening malignant liver tumors?

• What’s new for diagnosing hepatocellular carcinomas?

• What’s new for staging malignant liver tumors?

• What’s new for quantitative imaging of liver tumors? 



HEPATOCELLULAR ADENOMAS
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 HNF1-α: Marked signal drop on opposed-phase T1 MR

In phaseIn phase opposed phaseopposed phaseT2T2 precontrastprecontrast delayeddelayed

HNF1-α and InflammatoryHNF1-α and Inflammatory

LFABP 

Laumonier Hepatology 2008, Ronot Hepatology 2011

T2T2 in phasein phase Opposed. phaseOpposed. phase arterialarterial delayeddelayed

Inflammatory: hypersignal on T2 AND persistent enhancement on delayed phase
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Sonic Hedgehog
 35 year-old♀  (BMI 32), 6 cm liver nodule
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positive contrast uptake on hepatobiliary 
phase MRI might be a good indicator of 
the presence of bex3 activation 
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SCREENING LIVER MALIGNANCIES



Screening: HCCScreening: HCC

• Performance of US 
– Disappointing 

– Meta-analysis 
• all HCCs: Se 84% (CI 76%-92%)

•  early-stage HCC: Se 47% (CI 33%-61%)

Tzartzeva K, Gastroenterology 2018



Screening: HCC with abbreviated MRIScreening: HCC with abbreviated MRI

Marks, AJR 2015

• Why?
– MRI is more sensitive than CT

– Some sequences have a better performance
• T2, diffusion, Hepatobiliary phase (HB agents)

• Only dynamic phase

– Less expensive

– Fast (10 min)



Screening: HCC with abbreviated MRIScreening: HCC with abbreviated MRI

Scenario 1

Scenario 2

T2T2

arterialarterial portalportal

diffusiondiffusion 20’ Hepatobiliary20’ Hepatobiliary

T1T1



Screening: HCC with abbreviated MRIScreening: HCC with abbreviated MRI

Besa, Abdominal Radiology 2017; Lee JY, Abdominal Radiology 2018

174 patients including 62 
with HCC

DWI+HBP+T2 Contrast-enhanced set

Se.   80.6% 90.3% 

NPV 80% 94.9%

Higher specificity and positive predictive value for CE-set
DWI and T1w-HBP has a clinically acceptable sensitivity and NPV for HCC detection 

164 consecutive HCC screening MRIs 
CE set with extracellular CA vs. full liver MRI
only 5% of cases changing LI-RADS categorization due to the inclusion of T2 and DWI

abbreviated MRI will probably play a greater role as a surveillance tool in patients at risk of 
HCC. first-line surveillance tool? in patients in whom US is difficult? very high risk patients ?

abbreviated MRI will probably play a greater role as a surveillance tool in patients at risk of 
HCC. first-line surveillance tool? in patients in whom US is difficult? very high risk patients ?



Screening: liver metastases with MRIScreening: liver metastases with MRI

• retrospective study

• gadoxetic acid-enhanced MRI scans of 57 patients (43 with 
pathologically proven CRLMs)

• T2+T1-HBP at 20 min+DWI vs. Full liver MRI

• Se and AUCs of abbreviated MRI > 90%. Not different from full 
MRI

• Acquisition time be less than 10 min

Canellas R, European Radiology 2019



Screening: liver metastases with MRIScreening: liver metastases with MRI

• Not for all cancers!

• NPV of CT considered high
– Negative-liver-on-CT patients gave the MRI yield of 0% (0/94)

• For those with:
– High likelihood of liver metastases

– Complex surgery of primary cancer

Pancreatic adenocarcinoma

Han K, Ann Surg 2015



DIAGNOSING HCC
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Advantages Gadoxetic acidAdvantages Gadoxetic acid

• Increased detection of 
nodules including atypical 
HCC or nodules that can 
evolve into HCC

• Increased detection of 
additional HCCs in patients 
considered as having single-
nodular HCC 

• Prognostic factor of HCC

Advantages extracellular agentAdvantages extracellular agent

• Better arterial phase

• Better visualization of wash-
out

• Better diagnostic 
performance for diagnosis

Dx of HCC on MRI: which contrast agent?Dx of HCC on MRI: which contrast agent?

diagnosisdiagnosis

stagingstaging
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STAGING LIVER MALIGNANCIES



Staging: common principlesStaging: common principles

intrahepatic extrahepatic
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adrenal…

Staging is especially important when resection or 
locoregional treatments are considered
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Intrahepatic staging: MRIIntrahepatic staging: MRI

MR  > CT for diagnosis of HCC
Gadoxetic MRI >> CT for intrahepatic 

staging

MR  > CT for diagnosis of HCC
Gadoxetic MRI >> CT for intrahepatic 

staging

HCCHCC



Intrahepatic staging: MRIIntrahepatic staging: MRI
Meta-analysis in liver mets 36 articles
 (1747 patients, 3379 metastases)
Vilgrain Europ Radiol 2016

MRI Se (%)

Diffusion 87.1%

HBP (gadoxetic) 90.7%

Both 95.7%



QUANTITATIVE IMAGING



conversion of digital medical images into mineable high-dimensional data
The idea is that medical images contain information (not visible to the 

naked eye) that reflects underlying pathophysiology and that these 
relationships can be determined via quantitative image analyses 
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relationships can be determined via quantitative image analyses 



Strongest predictors of 
treatment response (acc 78%)
Clinical variable (presence of 

cirrhosis)
Imaging variable (tumor SI >27)
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Multiscale, Multiparametric imaging Approach
Exhaustive Tissue Caracterisation

MOSAIC: A Concept

Improve tumor characterization and disease monitoring

Virtual imaging Biopsy



ConclusionConclusion

• Liver imaging is improving in many ways: diagnosis 
and characterization

• There are new questions regarding imaging screening 
of liver malignancies

• Quantitative imaging benefits from mathematics and 
AI
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