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a b s t r a c t 

The typical imaging findings in hepatocellular carcinoma (HCC) are arterial hyperenhance- 

ment with washout on portal venous and/or equilibrium phases. Larger HCCs can have atyp- 

ical imaging findings including fibrous capsule or mosaic appearance. We describe an un- 

usual biopsy proven HCC in a cirrhotic liver with imaging features mimicking cavernous 

hemangioma which also demonstrated some atypical features such as thick capsule. In ad- 

dition to knowing the typical imaging findings of HCC, it is important to be familiar with its 

atypical imaging findings especially in larger lesions. 

© 2019 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Hepatocellular carcinoma (HCC) is the most common primary
hepatic malignancy [1] , arising in the background of cirrhosis
and chronic liver disease. 

The diagnostic imaging criteria for HCC are well defined
by current imaging algorithms (AASLD, OPTN, and LI-RADS)
and rely primarily on the characteristic appearance of HCC on
dynamic multiphasic contrast-enhanced computed tomogra-
phy (CT) or magnetic resonance images [2,3,4,5] . The imaging
diagnostic criteria for HCC include early enhancement in the
arterial phase and contrast medium washout in the portal
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venous or equilibrium phase [6] . Equilibrium phase CT and
magnetic resonance imaging (MRI) could also show a thin
rim-enhancing capsule appearance [6] . 

Atypical findings on imaging have been described in multi-
ple studies [7,8,9] and include hemorrhage, calcification, cen-
tral scar or gross fat. Also there are variant subtypes of HCC
which demonstrate atypical imaging characteristics on dy-
namic CT or MRI [1] . Larger HCCs (more than 3 cm) may
have certain imaging features that are not frequently seen in
smaller HCCs [10] . 

In this case report we describe an unusual appearance of
a well-differentiated HCC, which mimicked a cavernous he-
mangioma on imaging. 
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Fig. 1 – (a and b) 58-year-old man with no significant past medical history, underwent contrast enhanced CT of the abdomen 

for evaluation of abdominal pain. CT showed hepatic cirrhosis and two lesions in segments 4B (a) and 7/8 (b). The lesion in 

segment 7/8 shows nodular peripheral areas of hyperenhancement (arrows in b) and therefore a diagnosis of cavernous 
hemangioma was suggested for this lesion. 

Fig. 2 – (a and b) Dynamic contrast enhanced MRI of the same patient shows a 5.8 cm partially exophytic mass in the 
segment 4B with mild hyperenhancement on arterial phase (a, arrow), and subsequent washout and rim enhancing capsule 
(arrow in b) on equilibrium phase, consistent with an OPTN class 5 HCC. (c, d, e, f, g) Dynamic contrast-enhanced MRI of the 
second lesion in segment 7/8 shows mildly increased but heterogeneous T2 signal intensity (c, arrows) and mildly 

hyperintense rim on precontrast T1-weighted image (d, arrows). Postcontrast images show a nodular discontinuous 
peripheral enhancement in the arterial phase (e, arrow) with subsequent progressive inward enhancement in the 
equilibrium and delayed images (f and g, arrows). Delayed enhancing capsule can be clearly seen in figure g. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case presentation 

A 58-year-old man with no significant past medical history
underwent CT of the abdomen for abdominal pain which
showed hepatic cirrhosis and 2 lesions in segments 4B and
7/8 ( Fig. 1 a, 1 b). The lesion in segment 7/8 was initially diag-
nosed as a cavernous hemangioma due to the enhancement
pattern, while the lesion in segment 4B was concerning for
HCC. These lesions were further evaluated with dynamic MRI.
On MRI, the 5.8 cm partially exophytic mass in the segment
4B of the liver demonstrated mild hyperenhancement on
arterial phase with subsequent washout and rim enhancing
capsule appearance on equilibrium images, consistent with
an Organ Procurement and Transplantation Network class
5 HCC ( Fig. 2 a, 2 b). The 8 cm lesion in segment 7/8 showed
heterogeneous and moderately T2 hyperintense signal and
suggestion of hemorrhage manifested by a mildly hyperin-
tense rim on precontrast T1-weighted images ( Fig. 2 c, 2 d).
In addition, there was a distinct hypointense rim surround-
ing the mass, which demonstrated delayed enhancement
and capsule appearance. On postcontrast images a nodular
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discontinuous peripheral enhancement was seen in the arte-
rial phase with subsequent progressive inward enhancement
in the equilibrium and delayed images ( Fig. 2 e, 2 f, and 2 g).
The enhancement pattern again raised the possibility of cav-
ernous hemangioma, however, due to some ancillary imaging
features such as mosaic architecture, mildly T1 hyperintense
rim and delayed enhancing capsule appearance ( Fig. 2 g), the
possibility of HCC was raised and biopsy was recommended
which confirmed the presence of a well-differentiated HCC. 

Discussion 

In this article we describe a case of HCC that showed enhance-
ment characteristics of a cavernous hemangioma, which may
have led to a missed diagnosis of cancer. Typically, cavernous
hemangiomas show peripheral nodular discontinuous en-
hancement which progresses centripetally (inward) on de-
layed images [11] . They also appear hyperintense relative to
liver parenchyma, but less than the intensity of cerebrovascu-
lar fluid or of a hepatic cyst on T2-weighted image and are hy-
pointesnse relative to liver tissue on noncontrast T1-weighted
image [12] . Like a cavernous hemangioma, the described atyp-
ical HCC in our case showed nodular discontinuous periph-
eral enhancement in the arterial phase with subsequent pro-
gressive inward enhancement in the equilibrium and delayed
images. Without the ability to assess ancillary features on
MRI, this lesion was inaccurately classified as a hemangioma
on initial CT. However on T2-weighted MR images, the lesion
demonstrated very heterogeneous signal, which was not as
bright as expected. The presence of mildly T1 hyperintense
rim and delayed enhancing capsule were other features that
were suggestive of an etiology other than cavernous heman-
gioma in our case. 

As imaging modalities continue to improve, fewer biopsies
are required for making diagnosis of both benign and malig-
nant lesions. HCC in particular has very well-defined imaging
features and a clear imaging algorithm for making a nonin-
vasive diagnosis. The features are so well recognized in fact
that the imaging appearance is sufficient for directing treat-
ment and transplant allocation. As discussed above, the ma-
jor features of HCC include arterial phase hyperenhancement,
washout appearance, and capsule appearance [6,13] . In our
case, a diagnosis based upon the enhancement features alone
would have led to a misdiagnosis. 

Multiple prior studies [7,8,9] have described atypical imag-
ing findings of HCCs and include hemorrhage, calcification,
central scar or gross fat. Also certain characteristic features
have been reported in larger HCCs (larger than 3 cm) more
frequently than the smaller ones. These features include: fi-
brous capsule that appears hypointense on T1W and T2W
images with enhancement during the portal venous or de-
layed phases [14,15] , mosaic appearance due to areas of necro-
sis and hemorrhage, extra capsular extension into adjacent
parenchyma and vessels, satellite nodules and lymph nodal,
and distant metastases [10] . When typical features are absent
or atypical features are present, biopsy may be warranted to
exclude a different malignancy [5] . 
In assessing lesions in cirrhotic and at-risk patients, use
of algorithms such as LI-RADS version 2014 [4] is helpful in
coming to a final diagnosis and management plan. The lesion
in our case demonstrated several ancillary features that were
potentially worrisome for malignancy, including mosaic ar-
chitecture, capsule appearance, and internal blood products.
The summation of these ancillary features and the presence
of background liver disease prompted the radiologist to sug-
gest biopsy to confirm diagnosis. 

Additionally, it should be noted that cavernous heman-
gioma in cirrhotic liver is very uncommon [16] and with pro-
gressive cirrhosis, they decrease in size and become more fi-
brotic, and are more difficult to recognize radiologically and
pathologically [16,17] . Rarity of cavernous hemangioma in cir-
rhotic livers was another reason that raised the concern for
an atypical HCC rather than a cavernous hemangioma in our
patient. 

In conclusion, although it is important to know the classic
CT and MR appearance of HCC, it is also important to know
that many HCCs do not have the classic imaging characteris-
tics especially when they are larger than 3 cm. It is probably
a reasonable approach to regard any hypervascular, noncystic
focal hepatic lesion in a cirrhotic liver as being suggestive of
HCC. 
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