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Imaging of The Liver

Pantongrag-Brown L.

Imaging modalities used in liver include ultrasound (US), CT, and MRI. US is usually the first imaging
modality performed when liver abnormality is suspected. This is because US is relatively cheap, accessible, and
easy to perform. Although US is sensitive for detection of liver nodules or masses, it is not specific or accurate for
making definitive diagnosis. CT or MRI are usually needed to further characterize the lesions. Both CT and MRI
are very good to delineate the nature of the lesions, but MRI has better advantage in soft-tissue characterization
without exposure to radiation.

In this article, several liver abnormalities will be demonstrated, using case-based approach, and empha-
sizing on imaging findings.

Case 1. A 35-year-old woman coming for US check-up.

Figure 1. Case 1.

US shows a 3.0 cm well-defined, hyper-echoic nodule of the right hepatic lobe. Finding is not specific for
any particular pathology, but probably benign because of the nature of incidental finding. Contrast enhanced CT is
performed to further characterize the lesion. The mass shows peripheral nodular enhancement, central filling-in,
and persistent enhancement throughout delayed phase. Findings are characteristic for a benign hemangioma.

Hemangioma is the most common benign liver tumor, accounting for about 1-2% in the general popula-
tion(1). It is composed of multiple vascular channels lining by endothelial cells. Typical findings of hemangioma
include hyper-echoic nodule at US, very high signal intensity at T2W MRI, and peripheral nodular enhancement
with delayed central filling-in at CT or MRI®). However, atypical appearance of hemangioma is not uncommon,
and found in approximately 20-40% of cases(). If typical by CT or MRI, follow-up of hemangioma is varied
among various institutions, from no follow-up to 6-12 months follow-up to confirm stability®).
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Case 2. A 37-year-old woman coming for US check-up.

Figure 2. Case 2.

US shows a 2.0 cm ill-defined, slightly hyper-echoic nodule of the right hepatic lobe (arrow). Finding is
not specific for any particular pathology, but probably benign because of the nature of incidental finding. MRI
shows a lobulated nodule with small central scar. The small scar appears high SI at T2 (arrow). The mass shows
homogeneous enhancement at arterial phase, slightly high signal to the liver at venous phase, and enhancement of
central scar at delayed phase. Findings are characteristic for a benign focal nodular hyperplasia (FNH).

FNH is the second most common benign liver tumor. Although exogenous estrogens does not cause FNH,
it may stimulate the growth of the mass®. It is believed to be hyperplastic response of hepatocytes to vascular
malformations*>). FNH could be multiple in about 20% of cases, and could be found with hemangioma in about
23%@. FNH and hepatic adenoma may show similar appearance on US, CT, and conventional MRI. Differentia-
tion is important because risk of malignant change and complication may occur in hepatic adenoma. MRI with
hepatobiliary specific contrast agent could distinguish FNH from hepatic adenoma. FNH usually shows uptake of
this contrast agent, whereas adenoma does not. FNH is a benign lesion and, if diagnosed, should be treated conser-
vatively®).
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Case 3. A 28-year-old woman, underlying glycogen storage disease, presenting with abdominal pain.

Figure 3. case 3.

CT with IV contrast shows multiple hypervascular nodules scattering within the liver. The background
liver shows hepatomegaly with diffuse fatty change. Differential diagnosis (D/Dx) of multiple hypervascular
nodules includes FNHs, hepatic adenomas, HCCs, and metastasis. Hepatomegaly and severe fatty liver are con-
sistent with underlying glycogen storage disease. Given such underlying disease, these nodules are consistent
with hepatic adenomatosis.

Hepatic adenoma is usually occur in a young female with history of oral contraceptive pills. There are 3
types of hepatic adenomas; inflammatory hepatic adenomas, HNF1 alpha-mutated hepatic adenomas, and beta
catenin-mutated hepatic adenomas(©®). These 3 subtypes of hepatic adenomas have different prognosis and man-
agement strategies(?). Multiple hepatic adenomas or hepatic adenomatosis are frequently observed in type I glyco-
gen storage disease (von Gierke’s disease), and usually are beta catenin-mutated type with high risk of developing
into hepatocellular carcinoma.

Hepatic adenomas have a tendency to hemorrhage and certain type of hepatic adenomas may develop into
hepatocellular carcinomas. If diagnosed, a large hepatic adenoma over 5 cm should be surgically removed, and a
small one should be under surveillance until menopause(®).
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Case 4. A 45-year-old man with chronic HBV, showing a liver nodule during US surveillance.

Figure 4. case 4.

US shows a 3.0 cm hyper-echoic nodule with a thin hypo-echoic rim (arrow). D/Dx based on US includes
regenerating nodule, dysplastic nodule, and HCC. MRI reveals an encapsulated nodule showing arterial enhance-
ment, and venous washout, which is characteristic for a small HCC.

US is sensitive for detecting liver nodule, and recommended for surveillance of HCC in chronic liver
disease®). Patients should be screened for 6 months interval, and the surveillance interval does not need to be
shortened for patients at higher risk for HCC(0), Although sensitive, US is not specific to accurately diagnose
HCC, and further investigation by contrast enhanced CT or MRI is needed!D. Characteristic findings of HCC in
both CT and MRI include rapid arterial enhancement and venous or delayed washout, as shown in this case.
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Case 5. A 32-year-old male presenting with palpable abdominal mass.

Figure 5. case 5.

MRI shows a huge mass within right hepatic lobe with evidence of invasion of the right portal vein (PV),
left PV, and main PV (arrows). Findings are suggestive of malignant liver tumor. D/Dx includes HCC, fibrolamellar
carcinoma, cholangiocarcinoma, and unusual sarcoma. Enlarged left hepatic lobe and splenomegaly are indica-
tive of chronic liver parenchymal disease. Given the underlying chronic liver disease and evidence of PV inva-
sion, the most likely diagnosis is a large HCC. Biopsy confirms the diagnosis of HCC.

HCC is the most common primary malignant tumor of the liver. It is the 5™ most common cancer in the
world, and the 3™ most common cause of cancer-related death(2). Common risk factors are chronic hepatitis B,
chronic hepatitis C, and alcoholic cirrhosis. HCC can have multiple appearances, such as a large mass, a small
nodule, or an infiltrative pattern. HCC has a tendency to invade vascular structures, particularly portal vein, but
hepatic veins and [VC may also be involved.



=1 THAIJ
‘1 ‘ GASTROENTEROL Imaging of The Liver
S 2015

Case 6. A 36-year-old female presenting with abdominal discomfort.

Figure 6. case 6.

CT shows low-density liver nodules at the right lobe, containing calcification (arrows). D/Dx of calcified
liver nodules includes granulomatous disease (such as TB), cholangiocarcinoma, and metastasis. CT images at the
pelvis shows a large, mixed solid-cystic mass, suggestive of ovarian cancer. Given, the finding of the ovarian
mass, the liver nodules are most likely metastases. Surgery confirms diagnosis of CA ovary with liver metastasis.

Hepatic metastases are more common than primary liver neoplasms(!3). GI tract and GU tract are the 2
most common primary sites to metastasize to the liver. Calcified liver metastases are uncommon, and primary
tumor may originate from GI tract, ovary, breast, pancreas, or osteosarcoma. Most liver metastases are multiple,
although solitary metastasis is not uncommon.
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Case 7. A 48-year-old man presenting with abdominal pain and fever.

Figure7. case 7.

US shows a complex mass at right hepatic lobe, which may represent either abscess or necrotic tumor. CT
shows the mass to be cystic with thin rim enhancement and perilesional edema. Findings are favorable for liver
abscess. Aspiration of the cystic content confirms that the lesion is a pyogenic abscess.

Liver abscess and necrotic tumor may be difficult to distinguish. Both clinical and imaging findings are
required to make the correct diagnosis. RUQ pain and fever is a classic clinical presentation of liver abscess. Thin
rim enhancement of a cystic mass with perilesional edema and hyperemia are indicative of liver abscess. Cystic
tumor usually shows nodular, irregular rim enhancement. Eventually, tissue biopsy or aspiration is needed to
confirm the diagnosis.

Liver abscess may be caused by bacterial, parasitic, or fungal agents(14). Parasitic liver abscess is usually
found in developing countries. In developed countries, liver abscess is usually pyogenic secondary to underlying
GI tract diseases, such as diverticulitis, appendicitis, or hidden colon cancer.
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Case 8. A 35-year-old man presenting with palpable abdominal mass without underlying liver disease.

Figure 8. case 8.

MRI shows a large hypervascular mass with central scar and invasion of the IVC (arrows). Findings are
indicative of malignant liver tumor. D/Dx includes HCC, fibrolamellar carcinoma (FLC), and cholangiocarcinoma.
Biopsy proves this mass to be a FLC.

FLC is arare primary liver tumor. It has a unique feature that is different from HCC. FLC usually occur in
young individual without sex predilection. Patient does not have underlying liver disease nor elevation of alpha-
fetoprotein. A large central scar mass in a young person without underlying chronic hepatitis or cirrhosis is a clue
to diagnose FLC. FLC has better prognosis than HCC, and surgical resection is the treatment of choice(19).
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