Clinical REVIEW
Clinical Ultrasound 2017;2:9-20
Ultrasound https://doi.org/10.18525/cu.2017.2.1.9

N O
Ao
ZMetstm o|ntrst NSHE ASh Lot

Diagnosis of Focal Liver Masses on Ultrasonography

Soung Won Jeong

Division of Gastroenterology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, Soonchunhyang University College of
Medicine, Seoul, Korea

Ultrasonography (US) is a non-invasive, rapid, and simple examination to diagnose liver disease. The diagnosis of liver mass is often encoun-
tered on US examination and the differentiation between benign and malignant tumor is very important. We can perform the differential
diagnosis of liver mass according to the sign of US. Hyperechoic rim around the edge of liver mass is shown in the hepatic hemangioma.
Hypoechoic halo surrounding a tumor suggests probable malignancy, and multiple masses with target sign most often suggest hepatic
metastases. A single multilocular cystic tumour with upstream bile duct dilatation or mural nodules is typically seen at the malignant cystic
neoplasm. This review summarized the characteristics of US findings between benign and malignant liver mass.
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Figure 1. Hemangioma: yellow arrows indicate each liver mass. (A) Typical hemangioma shows homogenous hyperechoic mass with posterior
acoustic enhancement and hyperechoic rim. (B) Atypical hemangioma shows mixed echo caused by internal change of necrosis, hemorrhage or
fibrosis, and hyperechoic rim. (C, D) From arterial to delayed phase, progressive peripheral enhancement appears. (E) Hemangioma in the fatty liver
is shown as hypoechoic mass in the background of hyperechoic parenchyme. (F, G) From arterial to delayed phase, progressive peripheral enhance-
ment appears.
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Table 1. Differential diagnosis of focal liver masses according to ultrasonographic findings

Ultrasonographic findings Mass characteristics Diagnosis

Hyperechoic rim Solid Hemangioma

Central scar Solid Focal nodular hyperplasia

Hypoechoic halo or rim Solid Hepatocellular carcinoma

Target sign Solid Metastatic liver cancer

Bile duct dilatation around mass Solid Cholangiocarcinoma

Septum, upstream bile duct dilatation, mural node Cyst Biliary cystadenoma/cystadenocarcinoma

Figure 2. Focal nodular hyperplasia: yellow arrows indicate each liver mass. (A) Slightly hyperechoic mass with central hypoechoic scar, (B) on
the non-contrast phase, the lesion is hypoechoic, (C) in arterial phase, the lesion shows bright arterial enhancement, (D) in portal phase, the lesion
becomes isoattenuating to liver, (E) on delayed phase, the lesion remains hypoattenuating.
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Figure 3. Hepatic adenoma. (A) An yellow arrow indicates hyperechoic
mass, (B) an yellow arrow indicates hypoechoic mass.
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Figure 4. Hepatic adenoma. (A) Yellow arrows indicates slightly hypoechoic mass in the fatty liver, (B) on the non-contrast phase, the mass is
isodense, (C) in arterial phase, the mass shows transient homogenous arterial enhancement, (D, E) in portal and delayed phase, the mass returns to

near isodensity.
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Figure 5. Simple hepatic cyst. It has well marginated, anechoic den-
sity, and no septation. Lateral shadow and posterior enhancement is
shown.
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Figure 6. Liver abscess. (A) Ultrasonography, it has mixed echo, ir-
regular wall and echogenic materials in abscess cavity. (8) Computed
tomography, it shows subtle peripheral enhancement and anechoic
density in arterial phase.
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Table 2. Ultrasonographic findings of a hepatocellular carcino-
ma according to tumor size

Size of tumor Ultrasonographic findings
<2cm Hypoechoic mass

2-4cm Hypoechoic halo or rim around liver mass
4-6cm “Tumors in tumor” or mosaic pattern
>6cm Massive type or diffuse type tumor

Figure 7. Hepatic hematoma. (A) A well defined, curvilinear mass is located in anterolateral part of liver. It appears inhomogeneously hypoechoic,
with internal echoes due to septation and debiris, in chronic stage. (B, C) A lentiform mass is hypoattenuating and no enhancement in arterial and
delayed phase.
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Figure 8. Ultrasonographic findings of hepa-
tocellular carcinoma (HCC) according to the
tumor size: yellow arrows indicate each liver
mass. (A) Small HCC (< 2 cm) shows hypoechoic
nodule, (B) HCC (2-3 cm) shows peripheral halo,
lateral shadowing, and posterior enhancement,
(C) HCC (3-4 cm) shows thin peripheral halo
and "nodules in tumor”, (D) HCC (4-6 cm) shows
“tumors in tumor” or mosaic pattern, (E) HCC
(> 6 cm) progress to the massive HCC or diffuse
HCC.

Figure 9. Ultrasonographic findings of hepatocellular carcinoma (HCC) having hyperechoic pattern: yellow arrows indicate each hyperechoic HCCs
in (A), 8), (©).
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Figure 10. Multi-nodular hepatocellular carcinoma (HCC) with both hypoechoic and hyperechoic mass. (A) Hypoechoic HCC with peripheral halo
and hyperechoic HCC, (B) focus on hypoechoic HCC with peripheral halo, (C) focus on hyperechoic HCC.

Figure 11. Infilterative hepatocellular carcinoma
(HCQO) with invasion to the portal vein (A, B).

Figure 12. Diffuse hepatocellular carcinoma
(HCCO) with multiple regenerating nodules in the
— liver cirrhosis (A, B).
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Figure 13. Ultrasonographic findings of intrahepatic cholangiocarcinoma. (A) An yellow arrow indicates hypoechoic mass with irregular margin, (8-D)
low density mass is showed with lobulated contour and peripheral enhancement. Subtle enhancing septa or vascular structure passing through the

mass is seen.
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| Figure 14. Ultrasonographic findings of intra-
hepatic cholangiocarcinoma. (A) Yellow arrows
indicates mixed echoic mass with bile duct
dilatation, (B) low density mass is showed with
lobulated contour and peripheral enhancement
with bile duct dilatation.

Figure 15. Multiple metastatic liver cancer
with peripheral halo. (A) Multiple metastatic
liver cancer (hyperechoic pattern), (B) multiple
metastatic liver cancer(hypoechoic pattern), (C)
target sign.
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Figure 17. Metastatic liver cancer with hypoe-
chogenic pattern. (A) Multiple hypoechogenic
metastases from lung cancer, (B) multiple hypoe-
chogenic metastases from pancreatic cancer.
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Figure 18. Metastatic liver cancer with multiple
small scattered target pattern. (A, B) Yellow ar-
rows indicate multiple diffuse infilterative meta-
static liver cancers from lung cancer.

Figure 19. Angiosarcoma. (A) Yellow arrows indi-
cate multiple hyperechoic masses with anecho-
ic components, (B) Doppler ultrasonography
reveals the anechoic lesions as blood flow.

Figure 20. Biliary cystadenoma. A multilocular
cystic tumour is shown on the ultrasonography
(A) and computed tomography (B). (A) A circle
indicates the septum, (B) An arrow indicates the
presence of upstream bile duct dilatation, and a
triangle indicates the mural node on the cystic
wall.
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