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Agenda
• General aspects of liver US

• Diffuse Liver diseases
– Fatty liver disease
– Fibrosis of the liver
– Liver cirrhosis

• Focal Liver diseases
– Benign focal liver lesions
– Malignant liver diseases

• Hepatocellular carcinoma
• Liver metastases

• CEUS (Contrast Enhanced UltraSound)
• Elastography – Strain Imaging
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Hausken, Gilja et al., 1999
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• Ultrasound of liver 
– 2D og 3D
– Doppler
• Color Doppler
• Pulsed Doppler

– Elastography
• Strain imaging
• Shear wave

– Contrast-US (CEUS)
• US-guided liver biopsy (Menghini and Pistol)
• US-guided ablation techniques
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• Echogenicity
• Size, capsule and form
• Any lesions?
• Liver veins
• Portal vein
• Arteria hepatica
• Intrahepatic bile ducts



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

!"
!"#$#%&'(%)* &+('),(%)-, -. (/0-'),(1"-23(,#

• Station 1 Epigastric transverse scanning. Identify the known anatomic landmarks for orientation: aorta, 
vena cava, art. mesenterica superior, pancreas and liver. Then perform a systematic scan through most of 
the liver and pancreas. For a better view of the liver and pancreas, ask the patient to inhale and examine 
the patient during breath-hold or ask the patient to distend the abdomen. The patient can drink two glasses 
of water to improve the view of the pancreas. 

• Station 2 Epigastric longitudinal scanning. Examine v. cava, aorta with adjacent vessels and peritoneal 
lymph nodes holding the probe in a vertical position. You can also examine the stomach (antrum) in this 
section. 

• Station 3 Subcostal oblique section. The location of the gallbladder may vary, and sometimes it can be 
difficult to locate. The patient should be fasting when examined. In most cases, you will have a good view of 
the gallbladder and liver when scanning from a ventral subcostal angle and intercostally from the lateral 
side (Station 4). 

• Station 4 Transversal and longitudinal scanning from the right lateral section. Change your position and 
handgrip and start scanning the liver, portal triads, bile duct and right kidney from the lateral and intercostal 
position. 

• Station 5 Scanning from the left lateral section. Move the probe to the left side of the patient to scan the 
spleen intercostally behind the mid-axillary line. Scan the kidney in both a transverse and longitudinal plane. 
You can also scan the tail of the pancreas by using the spleen as an acoustic window. 

• Station 6 Transversal- and longitudinal section above the symphysis. The best way to examine the lesser 
pelvis is when the urinal bladder is full. Through a full bladder you may observe rectum and depending on 
the sex of the patient, the prostate, uterus and ovaries. 

• Station + Sometimes it is relevant to scan the intestines to spot possible “target lesions” and segments of 
thickened bowel wall. You can start the scan in the right iliac region and identify the distal ileum and 
optionally the appendix. Then, follow the colon from the cecum in a distal direction to scan the sigmoid.



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

;"<="'#(#%&' &. #+" 0%2",



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

Microbubbles
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• Membrane is hydrogenated egg phosphatidylserine sodium (HEPSNa)
• The gas is perfluorobutane (PFB)
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Non-linear response from microbubbles is based on two different mechanisms:
– non-linear response from microbubble oscillations at low acoustic pressure, chosen to 
minimize disruption of the microbubbles. ”Low MI” Imaging.
– high energy broadband non-linear response arising from microbubble disruption.
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Ultraschall Med / EJU Aug. 2011
Cited 1359 times Over 30 clinical applications
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Ultrasound Med Biol 2020
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• Arterial phase
– 0-30 sec.

• Portal phase
– 30-120 sec.

• Sinusoidal phase
– 2-4 min

• Post-vascular phase
– 4-30 min
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Liver cysts
! ultrasound is highly accurate in diagnosing liver cysts
! anechoic with a clear posterior demarcation (but no wall)
! posterior enhancement
! often round in shape and smooth
! occasionally RUQ pain due to mass effect or bleeding

!DD: abscess, echinococcal cysts, tumours with central necrosis, 
hematomas

!polycystic liver disease
– autosomal dominant disorder
– often multiple renal cysts (>50%)
– variation in size and shape
– hepatomegaly, cholestasis and portal hypertension (PHT)
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Liver cysts
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Liver cysts
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Polycystic liver disease



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

45&,0+6'#1 .$&&$, &)0# 78
"#%+-055 9/+&+



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

/(##J*0%2",*K !('<",&53*L



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

:%96--6#%;,6.5$-<
!6905%=$+"6#+%"#%!0&&/%=">$,+



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

@B4;*%'*/11



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

:%;0&"$#& ?"&) 9/+&+ 0#1%>0,"6'+
5$+"6#+

When in Doubt -
Sound it out !
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…with slow sentripetal filling
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• FNH- a centrifugal stellate branching in early arterial 
phase 
• Spoke wheel pattern in approx 40%
• Intense homogenous uptake
• Iso- or hyperechoic lesion is seen in portal venous 

phase. 
• With these characteristic features:
– sensitivity and specificity of contrast-enhanced 

low MI real-time US are 87.6% and 94.5%, 
respectively 

– Di Stasi 1996
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• Liver cell adenoma (LCA) is a rare primary          

benign neoplasm found mainly in young            
women with a history of oral contraceptive use 
• The hypervascularity of adenomas can be 

demonstrated on Doppler,- sentripetal flow
• CEUS identification of the early and homogeneous 

hyperechoic enhancement in the periphery of the 
tumor, reflecting the presence of the subcapsular
feeding arteries. 
• The enhancement of LCA in the portal and late 

phases is nearly comparable with that of liver 
parenchyma, but LCA can remain slightly hypoechoic 
in relation to the adjacent liver
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Dynamic abilities outperforms CT and MR
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• The ultrasound appearance with conventional 
B-mode of hepatocellular carcinoma:
– hypoechoic in 48 %
– isoechoic in 9 %
– hyperechoic in 19 %
– in 25 % a mixture between hyper- and 

hypoechoic appearance was found 
compared to the surrounding liver tissue.

Ignee et al, Z Gastroenterol 2005; 43: 289-294 



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

?@@*K N+"*<,"(# >=%#(#&,



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

N5=&,3*%'*@%,,+&#%$*0%2",



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

@%,,+&#%$ 0%2",*(')*/11*6 ?@@:

• Common clinical problem
• Increasing incidence world-wide
• AFP has limited sensitivity
• US (and CT) without CA has low ability to 

detect and characterize lesions
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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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Which nature is expected to have a focal liver lesion newly detected in 

a cirrhotic liver? 

From a likelyhood approach:
65% HCC if 1-2cm, 
85% HCC if 2-3cm, 
>90-95% if >3 cm

If not an HCC, consider:

1.Regenerative dysplastic nodule
2.Hemangioma

3.Cholangiocellular carcinoma
4.Lymphoma
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HCC -male 53 years of age with chronic HBV and AFP=3000 
(Ethiopia 2012)
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Ohishi H et al. J Ultrasound Med 1998;17:619-622
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A 61 year old man with cirrhosis and encephalopathy
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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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FNH HCC
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Before contrast injection
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Not easily observed on CT and MRI



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

H(&%)76A5($ H6(,% I'J'5/)K



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

26"$()0/"7(&7/)"5(



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

26"$()0/"7(&7/)"5(



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

26"$()0/"7(&7/)"5( L F(.%'H6(,%



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

8M7%,,



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

8M,7%,,'/)'8&.%&/($ H6(,%



Nasjonalt Senter for Gastroenterologisk Ultrasonografi

8M7%,,'L F(.%'H6(,%

Culture: Staph. Aureus
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• In general, UCA are extremely safe with a low
incidence of side effects
• They are neither nephrotoxic nor cardiotoxic
• The incidence of hypersensitivity or allergic events

are much lower than current X-ray or MR contrast 
agents
• It is not necessary to perform laboratory tests of renal 

function before administering them
• Contraindications: Known allergic reaction to the

agent, pregnancy
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• Ultrasound with microbubbles enables
detection and characterization of many
different liver lesions
• CEUS of the liver is well established
– Charcterization of benign lesions
– Detection of malignant lesions

• Assessment of nodules in liver cirrhosis
• CEUS is sensitive to detect abscesses
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• US B-mode
• Doppler
– Color flow
– Pulsed Doppler

• Elastography
– Shear wave
– Strain imaging

• CEUS
• US-guided biopsy


