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General Pitfalls in Imaging of 
Patients With Cirrhosis
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Cirrhosis represents the end stage of chronic liver dis-
ease with a projected 1-year mortality rate of 57% in pa-
tients with uncompensated cirrhosis.1 Cirrhosis results in 
replacement of normal liver parenchyma by fibrous and 
regenerative tissue, which in turn complicates imaging 
interpretation. This article reviews the common imaging 
pitfalls related to technique or misinterpretation of focal 
lesions in the cirrhotic liver and provides clues to the cor-
rect diagnosis.

TECHNICAL PITFALLS

Arterial Phase Timing
Arterial phase timing presents a challenge in patients 

with cirrhosis because of variability of hemodynamics and 
third-spacing of fluids. Hepatocellular carcinoma (HCC) 
typically demonstrates late arterial phase hyperenhance-
ment (APHE) and may appear isoenhancing to surround-
ing hepatic parenchyma outside the late arterial phase. 
Failure to demonstrate the presence of APHE precludes 

imaging-based diagnosis of HCC.2 One technique to 
avoid this pitfall is bolus-triggered tracking to determine 
the optimal late arterial phase. Bolus-triggered tracking 
allows individualized timing of scan acquisition based on 
detecting threshold enhancement of a specific artery. With 
computed tomography (CT) liver imaging, the late arterial 
phase is commonly achieved by scanning 15 to 18 seconds 
after the aorta reaches an enhancement of 100 to 150 HU. 
Bolus-triggered tracking may also be used with magnetic 
resonance liver imaging.3

Delayed Phase Enhancement
In the setting of cirrhosis, fibrosis surrounding regenera-

tive or dysplastic nodules can mimic the appearance of an 
“enhancing capsule.” This may lead to a false interpreta-
tion of benign lesions as HCC.

Another pitfall is that 10% to 15% of HCCs do not 
demonstrate APHE and, therefore, are visible only on ve-
nous or delayed phase images as areas of washout.4

Abbreviations: APHE, arterial phase hyperenhancement; CT, computed tomography; HCC, hepatocellular carcinoma; HU, 

Hounsfield unit; iCCA, intrahepatic cholangiocarcinoma; MRI, magnetic resonance imaging; T2W, T2-weighted.
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MALIGNANT LESIONS PITFALLS

Malignant Lesions Mimicking Benign Entities
HCC typically develops in a background of liver cirrhosis 

from a regenerative nodule in a multistep process. The be-
nign regenerative nodule evolves into a dysplastic nodule, 
which may then turn into early HCC and, ultimately, pro-
gressed HCC.5 When detected early, HCC may appear as 
an intermediately enhancing internal nodule within a less 
enhancing larger dysplastic nodule.6 The inner HCC nod-
ule may be interpreted as a benign or indeterminate lesion. 
If biopsy is warranted, targeting the inner nodule should 
be attempted to avoid false-negative results.

HCCs are typically hypervascular with APHE in a nonrim 
pattern. Approximately 10% to 15% of HCCs are hypo-
vascular and appear slightly hypoenhancing or isoenhanc-
ing on late arterial phase images, mimicking regenerative 
nodules.7 The clue to the correct diagnosis involves careful 
review of the delayed phase, which may show nonperiph-
eral washout and possibly an enhancing capsule (Fig. 1).

Rarely, HCC can be associated with peliosis hepatis, 
which is characterized by multiple blood-filled cavities 
within the hepatic parenchyma.8 This may lead to errone-
ous misinterpretation of HCC as a hemangioma because of 
enhancement that follows the blood pool throughout the 
imaging phases, a characteristic typical of hemangiomas.9 
The clue to the correct diagnosis is that hemangiomas 

demonstrate markedly high signal intensity on T2-weighted 
images, as opposed to peliotic changes, which typically ex-
hibit mild-to-moderate increased T2 signal intensity.

Malignant Lesions Mimicking HCC
Intrahepatic cholangiocarcinoma (iCCA) often dem-

onstrates ringlike APHE with a targetoid appearance on 
diffusion-weighted imaging and hepatobiliary phase. 
Small iCCAs can be indistinguishable from HCC with non-
rim APHE and nonperipheral delayed washout.10 Clues 
that favor HCC over iCCA are intrinsic T1 hyperintensity 
and the presence of intralesional fat.

Although metastases to the cirrhotic liver are rare, they 
may display mild hyperintensity on T2-weighted (T2W) 
images and ringlike APHE. In these instances, when a 
malignant-appearing lesion does not demonstrate classic 
HCC features, biopsy is usually warranted.11

BENIGN LESIONS PITFALLS

Siderotic Nodules
Siderotic nodules are dysplastic nodules that contain iron. 

Siderotic nodules appear hyperattenuating on CT and can 
mimic hyperenhancement on postcontrast images. Careful 
review of precontrast images provides the clue to the cor-
rect diagnosis by identifying lesional hyperattenuation 

FIG 1  A 62-year-old patient with hepatitis C cirrhosis. Multiphasic CT of the liver demonstrates a 42-mm observation (arrows) with no 
APHE relative to precontrast images (A and B). This observation demonstrates nonperipheral washout on portovenous phase (C) and an 
enhancing capsule on delayed phase (D). This lesion is proved pathologically to be HCC.
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prior to contrast administration. On MRI, siderotic nodules 
appear hypointense on T2W images because of their iron 
content.12 There is also signal loss on gradient-echo se-
quences that should not be mistaken for areas of washout.

Macroregenerative Nodules
Regenerative nodules develop in response to toxic liver pa-

renchymal injury and progress to HCC in a stepwise pattern, 
as discussed previously. They range in size from micronodules 
(<3 mm) to macronodules (≥3 mm). On MRI, regenerative nod-
ules can be hyperintense on T1-weighted images, making true 
postcontrast enhancement difficult to discern. Subtraction im-
ages, created by subtracting the precontrast images from the 
postcontrast images such that only true enhancement is de-
picted, are helpful in differentiating true APHE of HCC from 
inherent T1 hyperintensity of regenerative nodules (Fig. 2). In 
addition, regenerative nodules typically appear hypointense 
on T2W images, in contrast with HCC, which typically appear 
moderately hyperintense on T2W images.13

Hemangioma With Pseudo-washout
Hemangiomas are the most common benign tumor of 

the liver. Their incidence is rare within cirrhotic livers, and 
they can appear as rapidly enhancing lesions on the arterial 

phase, thus mimicking HCC. On MRI with hepatobiliary con-
trast agents, hemangiomas may display pseudo-washout in 
the transitional phase because of rapid uptake of contrast 
medium by the background liver parenchyma relative to the 
hemangioma.14 This pseudo-washout phenomenon is more 
gradual compared with true washout in HCC. An additional 
clue to favor hemangioma over HCC is that the enhancement 
pattern follows the blood pool on all postcontrast phases.

Confluent Hepatic Fibrosis
Confluent hepatic fibrosis is associated with longstanding 

cirrhosis caused by chronic alcohol consumption or biliary 
obstruction. Early on, it starts as peripheral focal wedge-
shaped areas of inflammation that later progress to fibrosis 
with capsular retraction. These areas of inflammation can 
result in heterogeneous APHE mimicking malignancy. The 
clue to the correct diagnosis on CT is isoattenuation to 
surrounding parenchyma on venous phase and persistent 
delayed enhancement typical of fibrotic lesions.15 In addi-
tion, typical features can help identify this entity, including 
location within the left medial segment or right anterior 
segment, wedge-shaped morphology, progressive capsu-
lar retraction over time, and geographical extension from 
porta hepatis to the liver capsule.

FIG 2  A 64-year-old patient with hepatitis C and alcoholic cirrhosis. Multiphasic MRI of the liver shows an 18-mm observation (arrows) 
with slight T1 precontrast hyperintensity (A) and questionable postcontrast APHE (B). The venous phase (C) demonstrates nonperipheral 
washout with no enhancing capsule. Subtraction images (D) where precontrast images are subtracted from arterial phase images confirm 
the absence of true APHE, thus favoring a more benign entity, such as a regenerative nodule, over HCC.
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CONCLUSION

Cirrhosis can complicate liver imaging because of pa-
renchymal distortion and vascular supply alterations that 
can alter the typical imaging characteristics of benign and 
malignant lesions. Being mindful of potential pitfalls and 
their solutions related to liver imaging in cirrhosis allows 
for more accurate and timely diagnosis and avoids extrane-
ous biopsy.
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