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

Figure 1. Case 1.

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.

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(2). However, atypical appearance of hemangioma is not uncommon,

and found in approximately 20-40% of cases(1). 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(3).



THAI J
GASTROENTEROL

2015
166 Imaging of The Liver

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(4). It is believed to be hyperplastic response of hepatocytes to vascular

malformations(4,5). FNH could be multiple in about 20% of cases, and could be found with hemangioma in about

23%(4). 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(5).
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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(6). These 3 subtypes of hepatic adenomas have different prognosis and man-

agement strategies(7). 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(8).
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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(9). 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(10). Although sensitive, US is not specific to accurately diagnose

HCC, and further investigation by contrast enhanced CT or MRI is needed(11). 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 5th most common cancer in the

world, and the 3rd most common cause of cancer-related death(12). 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 IVC may also be involved.
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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(13). 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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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.

Case 7. A 48-year-old man presenting with abdominal pain and fever.

Figure7. case 7.



THAI J
GASTROENTEROL

2015
172 Imaging of The Liver

CONCLUSIONS

Eight cases of liver diseases are illustrated, em-

phasizing on the imaging appearances. These cases are

as following:

1. Benign neoplastic pathology:

a. Hemangioma

b. FNH

c. Hepatic adenomatosis

2. Malignant neoplastic pathology:

a. Small HCC

b. Large HCC

Case 8. A 35-year-old man presenting with palpable abdominal mass without underlying liver disease.

Figure 8. case 8.

c. Hepatic metastasis

3. Infectious/inflammatory pathology:

a. Liver abscess

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 a rare 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(15).

REFERENCES

1. Moody AR, Wilson SR. Atypical hepatic hemangioma: a sug-

gestive sonographic morphology. Radiology 1993;188:413-

7.

2. Pantongrag-Brown. Multiple faces of liver hemangiomas. Thai

J Gastroenterol 2007;8:91-8.



THAI J  GASTROENTEROL 2015
Vol. 16 No. 3

Sep. - Dec. 2015
173

Pantongrag-Brown L

3. Leifer DM, Middleton WD, Teefey SA, et al. Follow-up of

patients at low risk for hepatic malignancy with a characteris-

tic hemangioma at US. Radiology 2000;214:167-72.

4. Lencioni R, Cioni D, Bartolozzi C. Focal liver lesions, detec-

tion, characterization, ablation. Springer Verlag; 2005.  ISBN:

3540644644.

5. Grazioli L, Morana G, Kirchin MA, et al. Accurate differen-

tiation of focal nodular hyperplasia from hepatic adenoma at

gadobenate dimeglumine-enhanced MR imaging: prospective

study. Radiology 2005;236:166-77.

6. Bioulac-Sage P, Laumonier H, Couchy G, et al. Hepatocellu-

lar adenoma management and phenotypic classification: the

Bordeaux experience. Hepatology 2009;50:481-9.

7. Pantongrag-Brown L. Current concept of hepatic adenomas:

MRI and genetic correlation. Thai J Gastroenterol 2012;13:

134-7.

8. Kathabathina VS, Menias CO, Shanbhouge AKP, et al. Ge-

netics and imaging of hepatocellular adenomas: 2011 update.

RadioGraphics 2011;31:1529-43.

9. Bruix J, Sherman M. Management of hepatocellular carci-

noma: an update. Hepatology 2011;53:1020-2.

10. Zhang BH, Yang BH, Tang ZY. Randomized controlled trial

of screening for hepatocellular carcinoma. J Cancer Res Clin

Oncol 2004;130:417-22.

11. Pantongrag-Brown L. Role of imaging in hepatocellular car-

cinoma. Thai J Gastroenterol 2014;15:56-60.

12. Parkin DM, Bray F, Ferlay J, et al. Estimating the world can-

cer burden: Globocan 2000. Int J Cancer 2001;94:153-6.

13. Namasivayam S, Martin DR, Saini S. Imaging of liver me-

tastases: MRI. Cancer Imaging 2007;7:2-9.

14. Krige JEJ, Beckingham IJ. ABC of diseases of liver, pancreas,

and biliary system: Liver abscesses and hydatid disease. BMJ

2001;322:537-40.

15. Dhakshinamoorthy G, Janio S, Vikas K, et al. Imaging fea-

tures of fibrolamellar hepatocellular carcinoma. AJR 2014;

202:544-52.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


