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OUR GOALS IN LIVER IMAGING

• WE SHOULD NOT DIAGNOSE A BENIGN LESION AS A HCC
• WE HAVE TO SEE MORE (EARLY HCC)
• WE HAVE TO SEE THE UNSEEN
• WE HAVE TO SOLVE CLINICAL PROBLEMS
• WE HAVE TO PREDICT MORE - PROGNOSIS
• SUMMARY



DIFFERENTIATE LIVER FROM NON-LIVER



MRE:2.9kPa

PDFF:13%

N(M)AFLD                 NASH              CIRRHOSIS
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US ……

Hemangioma Angiomyolipoma Lipoma

HCCFNH Liposarcoma met



• OPERATOR DEPENDENT

• BODY HABITUS

• NEEDLE IN HAYSTACK

• YOU ARE NOT SEEING EVERY PART OF LIVER, BLIND AREAS

US THE BEST TEST?



WHAT IS LIVER MRI ?

• TRIPHASIC CT  = POSTCONTRAST T1W
+
• IN OUT OF PHASE T1W : FAT-SUSCEPTIBILITY
• T2 W SS    : FREE WATER
• FAT SATURATION  : MACRO FAT
• CONTRAST AGENTS  : SOLID OR NOT

– GD-EOB-DTPA  : FUNCTION, PROGNOSIS 
• DWI    : CELLULARITY
• MR ELASTOGRAPHY : STIFFNESS

WHAT IS LIVER MRI ?



• T1W IN/OUT (PDFF/DIXON)
• PRE – POST DYNAMIC IMAGING T1W
• T2W
• MR ELASTOGRAPHY
• DWI
• T1W HEPATOBILIARY PHASE – 15/20 min

LIVER MRI FOR GD-EOB-DTPA



FOCAL NODULAR HYPERPLASIA?



ABBREVIATED MRI (AMRI) – COLON CANCER/HCC 

– ARTERIAL PHASE MAY NOT BE VERY CRITICAL  
– ABBREVIATED MRI PROTOCOL (AMRI): INITIALLY FOR HCC

• DWI + HEPATOBILIARY PHASE AFTER GD-EOB :  
– Besa et al . Abdominal Radiol 2017
– Marks RM et al. AJR 2015

– DON’T CARE ABOUT RESPIRATION – NAVIGATOR OR GATED 
– NOW LOOKS PROMISING FOR COLON CANCER SURVEILLANCE

• Canellas  et al. Eur Radiol 2019



HCC CARCINOGENESIS

• HCC DEVELOPMENT
• OATP
• GD-EOB-DTPA
• EARLY HCC DIAGNOSIS
• PROGNOSIS
• FUTURE



VENOUS WASHOUT

HEPATOCELLUAR CARCINOMA
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HCC BIGGER THAN 1CM CAN BE DIAGNOSED BY MRI WO Bx

ARTERIAL HYPERVASCULAR





LI LI-RADS: HI SPECIFICITY 



ASIA-PACIFIC : HIGH SENSITIVITY





63y, HBV, High AFPCIRRHOSIS, HIGH AFP, 63Y





EARLY  HCC DIAGNOSIS



V
NONHYPERVASCULAR HEPATOBILIARY 

PHASE HYPOINTENSE NODULES



HCC CARCINOGENESIS



HYPOINTENSE HEPATOBILIARY PHASE



HCC  GD-EOB MORTALITY



• US
– %80-90

HYPERVASCULAR, NO WASHOUT 





HCC CARCINOGENESIS



HCC MAPPING



Gökhan teyzeHCC CARCINOGENESIS / AFP



HCC – SIZE?



GD-EOB-DTPA – HCC – OATP8
HYPERINTENSE (%10)

Kitao&Matsui. Radiology 2010.  Suh JY  et lAJR 2011, Choi  JW, Lee JM et al. Radiology 2014

CTNNB1 – MUTATED BETA CATENIN



HCC CARCINOGENESIS



GD-EOB-DTPA – OATP+
 FNH                                       HCC (%10)

O MATSUI’S GROUP.  PROGNOSIS (Lee JM et al .Radiology 2014)





OPTN T STAGING



BARCELONA CLINICAL STAGING



GOOD PROGNOSIS

• SMALL LESION
• SOLITARY
• SN-IM / SN-DMC 

CAPSULE
• CTNNB-1 MUTATION 

OATP+ (B-CATENİN)
• FAT
• HIGH ADC

BAD PROGNOSIS

• LARGE LESION
• MULTIFOCAL
• SN-EG/CMN/ INFIITRATIVE
• CK19, EpCAM, MTM 

MUTATIONS
• MACRO/MICROVASCULAR 
• LOW ADC, FDG+
• BILIARY INVASION

HCC- PROGNOSIS



“REVERSE TARGET” SIGN 
HEPATOBILIARY PHASE = LIRADS-M



BUDD - CHİARİ



CIRRHOSIS – HYPERVASCULAR LESIONS



REGENERATIVE NODULES MULTIFOCAL 



Gökhan teyzeHCC CARCINOGENESIS / AFP
INVISIBLE GORILLA CONCEPT





CIRRHOSIS OATP1(+) MULTIPLE NODULES
SERUM AMYLOID A + NODULES/MULTIACINAR CIRRHOTIC NODULES

Yoneda N, Matsui O et al. Radiographics 2016



KARACİĞER FONKSİYONU

GOOD            MODERATE   POOR
          FLIS 6                                  FLIS 4                                FLIS ≤ 3

Unal E et al. Liver Function Assessment by MRI. Semin. US, CT, MRI 2016
Ba ssalamah A et al. JMRI 2017

GD-EOB / LIVER FUNCTION & DYSFUNCTION



BA-SSALAMAH / FLIS 7 CHRONIC LD

• HIGH RISK                      INTERMEDIATE  RISK               LOW  RISK
                                                          MORTALITY

FLIS  0-3 

FLIS  4-6 

SM > 13cm SM ≤ 13cm 



T1_RR :  60%
STIFFNESS        :  5.4kPa

T1_RR :  40%
STIFFNESS     :  5.6kPa

FIBROSIS AND EXCRETION NOT ALWAYS CORRELATE



GD-EOB-DTPA/ SORAMIC STUDY



HCC- PROGNOSIS



HCC FUTURE /  AI 

EPCAM

CK19

MTM

CTNN1



ERKEN HCC – GD-EOBEARLY HCC / GD-EOB / BIOMARKER



HCC  GD-EOB BIOMARKER



HCC SUMMARY 



 BEFORE YOU START SCREENING

 MAKE SURE LIVER IS TOTALLY NORMAL

 PRIMOVIST-MRI IS THE BEST AVAILABLE TOOL

 CAN REPEAT IN 2-3 YEARS 

SANDWICH PROTOCOL



OUR GOALS IN LIVER IMAGING

 WE SHOULD NOT DIAGNOSE A BENIGN LESION AS A 
HCC

 WE HAVE TO SEE MORE (EARLY HCC)
 WE HAVE TO SEE THE UNSEEN
 WE HAVE TO SOLVE CLINICAL PROBLEMS
 WE HAVE TO PREDICT MORE - PROGNOSIS
 SUMMARY



MULTİPARAMETRİK KC MRG

LIVER MRI LAB VALUES
PDFF% IRON- T2*

MULTIPARAMETRIC LIVER MRI

STIFFNESS T1FUNCTION



 NORMAL PATIENTS
 FNH (WHITE) vs ADENOMA (BLACK)
 NORMAL LIVER

 CIRRHOTIC PATIENTS
 EARLY – TYPICAL HCC, MVI, DEAD LIVER (BLACK)
 MULTIPLE BENIGN NODULES (WHITE)

 HEPATOBILIARY PHASE

IN SUMMARY: BLACK & WHITE 
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