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• Are there any lesions?
A. No lesions

B. One hypervascular

C. One hypovascular

D. No idea…
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• Timing
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Care Bolus

T1-w, arterial ph

Care Bolus

T1-w, arterial ph
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arterial ph portal v ph

• 60 yo , pancreatic Ca
Focal liver lesions @ CT
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• 60 yo , pancreatic Ca
Focal liver lesions @ CT
• The lesions are:
A. Cysts

B. Hemangiomas

C. Liver mets

arterial ph portal v ph T2-W

b800transitional ph HBP

Question 2

ADC
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• Hemangioma
 Typical CE-pattern 

T2-w

DWI, b800

DWI, b50

DWI, b800T1-w, arterial ph

T2-w DWI, b400

ADC
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arterial ph portal v ph T2-W

b800transitional ph HBP ph

• Hemangioma
 Typical CE-pattern
 High SI T2-w 
 No impeded diffusion
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Focal liver lesions @ CT
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• Mucinous/necrotic/ 
cystic mets
 Benign-mimicker

DWI, b50

DWI, b800

T1-w, unenhanced

T1-w, portal ph

T2-w

ADC-map

Caveat
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• 66 yo , cirrhosis. 
Focal liver lesion @ 
surveillance US

arterial ph portal venous ph

5 min hepatobiliary ph
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• 66 yo , cirrhosis. 
Focal liver lesion @ 
surveillance US

• The lesion is/shows:
A. Homogenous APHE

B. No vascular washout

C. HBP-isointense

D. …unclear. I need more 
images to decide!
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unenhanced arterial ph portal venous ph

5 min hepatobiliary ph3 min
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arterial ph portal v ph transitional ph

sub arterial ph sub portal v ph sub transit ph

• 66 yo , cirrhosis. 
Focal liver lesion @ 
surveillance US
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arterial ph portal v ph HBP

sub arterial ph sub portal v ph sub HBP

• 66 yo , cirrhosis. Focal 
liver lesion @ 
surveillance US

• The lesion is most 
likely:

A. Malignant (=HGDN-HCC)

B. Benign (=RN-LGDN)

Question 5
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unenhanced arterial ph

portal venous ph late venous ph

CT follow-up 

@3 months
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Question 3

• 66 yo , cirrhosis. Focal 
liver lesion @ 
surveillance US

• The lesion is most 
likely:

A. Malignant (=HGDN-HCC)

B. Benign (=RN-LGDN)

arterial ph portal v ph HBP

sub arterial ph sub portal v ph sub HBP

≈65% HCC

Joo I, Kim SY, Kang TW, et al. Radiologic-Pathologic Correlation of Hepatobiliary Phase Hypointense Nodules 
without Arterial Phase Hyperenhancement at Gadoxetic Acid-enhanced MRI: A Multicenter Study. Radiology. 2020

≈27% HG-DN
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Question 3

• 66 yo , cirrhosis. Focal 
liver lesion @ 
surveillance US

• The lesion is most 
likely:

A. Malignant (=HGDN-HCC)

B. Benign (=RN-LGDN)

arterial ph portal v ph HBP

sub arterial ph sub portal v ph sub HBP

≈65% HCC

Joo I, Kim SY, Kang TW, et al. Radiologic-Pathologic Correlation of Hepatobiliary Phase Hypointense Nodules 
without Arterial Phase Hyperenhancement at Gadoxetic Acid-enhanced MRI: A Multicenter Study. Radiology. 2020

≈8% LG-DN

≈27% HG-DN
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T2-w

T1-w LAP

T1-w HBP
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Hemangioma

CholangioCa
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• 66 y.o. , HBV-cirrhosis
• Focal liver lesions @ surveillance US
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N. Kartalis, Karolinska Institutet



• 66 y.o. , HBV-cirrhosis
• Focal liver lesions @ surveillance US
• The lesions are most likely:
1. Malignant (=HGDN-HCC)

2. Benign (=RN-LGDN)

T2-w

DWI, high-b

T1-w, portal vT1-w, late art

T1-w, HBPT1-w, late v

N. Kartalis, Karolinska Institutet



• 66 y.o. , HBV-cirrhosis
• TACE for HCC in dx liver lobe

CT, late artCT, late artCT, late art

CT, late artCT, late venousCT, late venous
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• 66 y.o. , HBV-cirrhosis
• Focal liver lesions @ surveillance US
• The lesions are most likely:
1. Malignant (=HGDN-HCC)
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• Hypervascular transformation of non-
APHE hypointense in HBP nodules

• Size ≥1 cm1

• High SI @ DWI or T2-w (initial or f/up)2

T2-w

DWI, high-b

T1-w, portal vT1-w, late art

T1-w, HBPT1-w, late v

1Suh CH et al. Hypervascular Transformation of Hypovascular Hypointense Nodules in the Hepatobiliary Phase of Gadoxetic Acid-Enhanced MRI: A Systematic Review and Meta-Analysis. 
AJR. 2017
2Cho YK et al. Non-hypervascular Hypointense Nodules on Hepatocyte Phase Gadoxetic Acid-Enhanced MR Images: Transformation of MR Hepatobiliary Hypointense Nodules into 
Hypervascular Hepatocellular Carcinomas. Gut Liver. 2018 N. Kartalis, Karolinska Institutet
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• 40 yo , recurrent 
cholangitis

T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph T1-w, hepatobiliary ph,
20 min
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• 40 yo , recurrent 
cholangitis

• Most likely dx?
A. Hemangioma

B. Hematoma

C. Bile duct cyst (connex. 
with bile ducts)

D. Liver cyst

T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph T1-w, hepatobiliary ph,
20 min

Question 6
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T1-w, arterial ph

T1-w, hepatobiliary ph, 
20’

T1-w, unenhanced

T1-w, portal venous phT2-w

T2-w
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T1-w, arterial ph

T1-w, hepatobiliary ph, 
30’

T1-w, unenhanced

T1-w, portal venous phT2-w

T2-w

N. Kartalis, Karolinska Institutet



N. Kartalis, Karolinska Institutet



N. Kartalis, Karolinska Institutet



T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph

• 40 yo , recurrent 
cholangitis

• Most likely dx?
A. Hemangioma

B. Hematoma

C. Bile duct cyst (connex. 
with bile ducts)

D. Liver cyst

Question 6

T1-w, hepatobiliary ph,
30 min Primovist
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T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph

• 40 yo , recurrent 
cholangitis

• Most likely dx?
A. Hemangioma

B. Hematoma

C. Bile duct cyst (connex. 
with bile ducts)

D. Liver cyst

Question 6

T1-w, hepatobiliary ph,
30 min Primovist

T1-w, hepatobiliary ph, 2h MultiHance
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Take home
• Technique
• No “pure” vascular phases beyond PV

⎻ Washout appearance (beware!)
⎻ Hemangioma

• Added value
⎻HCC: Increased sensitivity (& MVI)
⎻Benign: Connex. with bile ducts/bile leakage (& FNH vs. adenoma)
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Many thanks!

nikolaos.kartalis@ki.se
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• 25 yo ,
ALP/bilirubin

• No dilated ducts. How 
come?

A. Lab-values are wrong

B. Hemolysis

C. Intracellular cholestasis

D. No idea…

T1-w, late arterial phT1-w, unenhancedT2-w

3D MRCP, cor MIP T1-w, portal venous ph T1-w, hepatobiliary ph,
20 min
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• 60 yo , cirrhosis. High 
SI ascites in HB-ph.

• The reason is:
A. Diffusion of IV contrast

B. Bile leakage

C. Hemorrhage

D. No idea…

T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph T1-w, hepatobiliary ph,
120 min
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• 60 yo , cirrhosis. High 
SI ascites in HB-ph.

• The reason is:
A. Diffusion of IV contrast

B. Bile leakage

C. Hemorrhage

D. No idea…

T1-w, late arterial phT1-w, unenhancedT2-w

T2-w T1-w, portal venous ph T1-w, hepatobiliary ph,
120 min

Ciolina M, et al. Peritoneal and pleural fluids may appear hyperintense on hepatobiliary phase using hepatobiliary MR contrast agents. Eur Radiol. 2018
N. Kartalis, Karolinska Institutet



Clinical applications
• Stricture evaluation

T1-w, portal venous ph

T1-w, hepatobiliary ph
FA: 35

T1-w, late arterial ph

T1-w, hepatobiliary ph
FA: 10

T1-w, late venous ph

T2-w
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