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• Echogenicity
• Size, capsule and form
• Any lesions?
• Liver veins
• Portal vein
• Arteria hepatica
• Intrahepatic bile ducts
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Normal Cirrhosis

Use high frequency (9-12 MHz)
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• Small and complex cysts
• Flow evaluation
– Portal vein trombosis
– Budd-Chiari

• Cirrhosis evaluation
– Global liver assessment
– Portal HT
– TIPS
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–Steatosis
–Fibrosis
–Cirrhosis
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Steatosis grade 3
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Fatty liver with ”focal areas of 
sparing”
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Biopsy showed fatty tissue
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F1 F2 F3 F4F0
Without fibrosis

Initial fibrosis Intermediate fibrosis
Advanced  fibrosis

Cirrhosis
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Shear Wave Elastography compared to 
histological  findings and Liver Fibrosis

F1

F2

F3

F4

Ultrasound Med Biol. 2011 Sep;37(9):1361-73.  Epub 2011  Jul 2011 Noninvasive in vivo liver fibrosis evaluation using supersonic shear imaging: a 
clinical study on 113 hepatitis C virus patients. Bavu E, Gennisson JL, Couade M, Bercoff J, Mallet V, Fink M, Badel A, Vallet-Pichard
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Ultrasound 
Wave  

Shear Wave  
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ct = 1-10 m/s in tissue
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Eur J Ultrasound, 2017

29 recommendations
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Barr et al., Radiology 2020; 296
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• Correlates well with histology regarding fibrosis
• Easy to perform
• Prolongs the US exam only with 2 min
• Provides valuable information to the clinician

• CT does not give data on liver stiffness
• MR elastography has low availability, is 

expensive and time consuming
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Liver cirrhosis
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Ultrasound in the evaluation
of cirrhotic livers

• Size of liver
• Size of left lobe and caudate lobe
• Capsule smoothness
• Ascites
• Echogenicity, homogenicity, nodularity, focal lesions
• Bile ducts and gallbladder
• Diameter of portal vein (+ splenic vein and spleen) 
• Doppler measurements:

• Color and pulsed Doppler of portal and hepatic veins
• Doppler of hepatic artery (TX)

• Elastography, mainly right lobe
• CEUS
• US-guided biopsy and ablation procedures
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Enlarged caudate lobe
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Dilated splenic vein in Portal HT
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Portal Vein Thrombosis
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• Dilated portal vein (>13 mm)

• Decreased velocity in portal vein (<13 cm/sec)
• Reversed flow in portal vein
• Dilated splenic vein (> 10 mm)

• Shunts in the splenic hilum
• Recanalization of umbilical vein
• Enlarged spleen

• Esophageal varices
• Hypertensive gastropathy
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• Increasing incidence world-wide
• 90% has known ethiology
• Most frequent: Alcohol (25%) and HCV 
• NASH is increasing in incidence, thus feeding

the HCC growth
• AFP has limited sensitivity (approx. 60%)
• Barcelona criteria: 2 independant imaging

methods are needed to avoid biopsy
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hepatic arterial 
supply

abnormal arterial 
supply

Arterial 
supply

Portal 
supply

portal supply

LRN ~ LGDN ~ HGDN  ~ e-HCC  ~ wdHCC  ~ classical HCC

early HCC

from: Matsui, Clin Hep Gastro, 2005.
(based on CT-arterioportal-angiography)
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A patient with cirrhosis
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A patient with cirrhosis
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A patient with cirrhosis
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• US B-mode
• Doppler
– Color flow
– Pulsed Doppler

• Elastography
– Shear wave
– Strain imaging

• CEUS
• US-guided biopsy


