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Hepatocellular carcinoma (HCC) can be diagnosed noninvasively on multiphasic CT and MRI
based on its distinctive imaging findings. These features include arterial phase hyperenhance-
ment and washout on portal or delayed phase images. However, radiologists face significant di-
agnostic challenges because some HCCs exhibit atypical imaging characteristics. In addition to
many HCC-mimicking lesions, such as arterioportal shunts, combined HCC-cholangiocarcinoma,
intrahepatic cholangiocarcinoma, and hemangioma present a challenge for radiologists in actual
clinical practice. The ability to distinguish HCCs from mimickers on initial imaging examinations is
crucial for appropriate management and treatment decisions. Therefore, this pictorial review
presents the imaging findings of atypical HCCs and HCCs mimicking malignant and benign le-
sions and discusses important clues that may help narrow down the differential diagnosis.

Index terms Liver Neoplasms; Carcinoma, Hepatocellular; Computed Tomography, X-Ray;
Magnetic Resonance Imaging

INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common primary liver malignancy and
the second leading cause of worldwide cancer-related deaths (1). The typical imaging
features of HCC are arterial phase hyperenhancement (APHE) and portal/delayed
washout on dynamic CT or MRI, and its unique features allow for a non-invasive diag-
nosis solely based on imaging studies in patients with chronic liver disease (2, 3). How-
ever, some HCCs may present with atypical image features that mimic benign or other

malignant masses. On the other hand, intrahepatic cholangiocarcinoma and sclerosing
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hemangioma are often confused with HCC by radiologists on CT and MRI (4). Awareness of
these atypical hepatic malignant or benign nodule presentations on images is crucial for ac-
curate differentiation from other focal liver lesions, which allows adequate treatment. There-
fore, we reviewed various atypical manifestations of primary hepatic malignancy and benign

lesions with radiologic findings.

HCC WITH ATYPICAL IMAGING FEATURES

HCCS WITH THE TARGETOID APPEARANCE

The targetoid appearance, categorized as liver imaging reporting and data system-M (LR-
M), refers to the target-like morphology, including rim APHE, peripheral washout appear-
ance, delayed central enhancement, targetoid diffusion restriction, and targetoid transitional
phase or hepatobiliary phase (HBP) signal intensity (SI) (5). The targetoid appearance is con-
sidered to reflect the distribution of histologic tumor components. Although it is a common
imaging feature of non-HCC malignancies such as combined HCC-cholangiocarcinoma (CC),
intrahepatic cholangiocarcinoma (IHCC), or other non-HCC malignancies (6, 7), it can also be
seen in HCCs with atypical appearance. Poorly differentiated HCCs and large HCCs (> 5 cm)
often show a targetoid appearance owing to central ischemia and necrosis (8, 9) which fre-
quently show thick-rim APHE (Fig. 1). HCC with a targetoid appearance may have enhanced
capsule and blood products on CT or MRI examination, which can be useful for differentiat-
ing HCC from non-HCC malignancy (10). Scirrhous HCC (sHCC), a rare subtype of HCC with
more central fibrotic components than classical HCCs, can also show a targetoid appearance
(11). Although the image features of sHCC are similar to those of IHCC, the = 20% hyperen-
hancement in the arterial phase (i.e., thick rim APHE) is a helpful feature in distinguishing
sHCC from THCC (11).

ARTERIAL ONLY HYPER-ENHANCING LESION: AP SHUNT VS. EARLY HCC

Arterial-hyper-enhancing nodules without washout are often seen on multiphasic CT in
cirrhotic livers to impose diagnostic challenges. Arterioportal (AP) shunts are frequently en-
countered in hypervascular pseudo-lesions on dynamic CT and MRI (12). Because AP shunts
may undergo spontaneous disappearance (13), interval growth of the arterial-hyper-enhanc-
ing nodule is a key feature for differentiating early HCC from AP shunts (Fig. 2). AP shunts
can be seen in various hepatic diseases as a consequence of compromised portal or hepatic
venous flow and communication of trans-sinusoidal, trans-tumoral, peribiliary, and trans-
vasal routes (14). The imaging findings of AP shunts are typically wedge-shaped transient pa-
renchymal enhancement in subcapsular or peripheral location on the late arterial phase and
early enhancement of peripheral portal veins without washout on portal and delayed phases
(14). When imaging findings of AP shunts on CT are atypical, for example, round or oval-
shaped lesions, gadoxetic acid-enhanced MR imaging and diffusion-weighted imaging (DWI)
could help to differentiate AP shunts from HCCs. AP shunts usually show no diffusion re-
striction on DWI and iso SI on the HBP, whereas HCCs usually show diffusion restriction and
low SI on the HBP (15, 16).
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Fig. 1. Targetoid appeance of a 5 cm biopsy-proven hepatocellular carcinoma in a 70-year old male patient with liver cirrhosis and chronic hep-
atitis B.

A-C. On examination of pre (A), arterial (B), and portal (C) phase CT images, a mass (arrows) with thick rim arterial phase hyperenhancement
appears in segment IV/VIII of the liver and shows a peripheral washout appearance on the portal venous phase.

D-F. On gadoxetic acid-enhanced MR images of pre (D), arterial (E), and-portal (F) phase CT images, the mass (arrows) also shows arterial
thick rim enhancement and portal peripheral washout.

G-I. The mass (arrows) shows hypointensity in the transitional phase (G) and hepatobiliary phase (H) and central hyperintensity on T2-weight-
ed image (1), which suggest a central cystic lesion or necrosis.

J, K. Diffusion-weighted image (J) and apparent diffusion coefficient (K) show restricted diffusion in the periphery (arrow) and less restricted
diffusion in the center (arrowhead).
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Fig. 2. Arterial only hyperenhancing nodule with interval growth on CT images of a 1.5-cm surgically-proven hepatocellular carcinoma in an
80-year old male patient with alcoholic liver cirrhosis and sigmoid colon cancer.

A, B. On contrast CT images, a subcentimeter arterial hyper-enhancing nodule (arrow, A) in segment VIl of the liver shows an interval increase
in size after six months (arrow, B), suggesting early hepatocellular carcinoma or hepatic metastasis of the known sigmoid colon cancer, rather
than an AP shunt.

C-F. Gadoxetic acid-enhanced MR images of pre (C), arterial (D), and transitional (E) phases reveal a 1.5-cm arterial hyper-enhancing lesion
(arrows) with defect on the transitional phase (C-E) with diffusion restriction (F) in segment VIII of the liver.

PROGRESSIVE ENHANCING LESION: NO WASHOUT HCC OR
HEMANGIOMA MIMICKING LESION

The imaging findings of hemangiomas are typically nodular or peripheral enhancement
similar to the enhancement of the artery, followed by progressive or centripetal fill-in en-
hancement on the portal phase. On the other hand, differentiating small rapid-filling hem-
angiomas from small HCCs is often challenging because small HCCs can show arterial hy-
perenhancement without washout on the portal phase (17).

Several previous studies have described that over 80% of hemangiomas show no interval
change in size (18, 19). A small portion of hepatic hemangiomas grow gradually, and the
overall rate of growth is slow at approximately 2 mm/year in the linear dimension (20). Thus,
interval growth of arterial-hyper-enhancing nodules and newly developed washout appear-
ance on follow-up imaging highly suggests the possibility of HCC rather than hepatic heman-
gioma (Fig. 3), especially in patients at risk for HCC.

On MRI, hemangioma shows bright high SI on T2-weighted image, while HCC shows iso-
or mildly high SI on T2-weighted image. Moreover, hemangiomas show hyperintense signals
on DWI with increased apparent diffusion coefficient (ADC) values (Fig. 4), while atypical
HCCs with progressive enhancement patterns tend to show restricted diffusion with lower
ADC values (Figs. 5, 6) (21). Therefore, sequential imaging follow-up with contrast-enhanced

MRI is essential when an indeterminate arterial enhancing lesion is identified on dynamic
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Fig. 3. A newly diagnosed hepatocellular carcinoma in a 77-year old male patient during follow up for a known hepatic nodule mimicking
hemangioma.

A-C. Oninitial pre (A), arterial (B), and portal venous (C) phase CT images, a small well-defined arterial enhancing nodule (arrows) shows pro-
gressive enhancement that suggested hemangioma.

D-F. After six months, follow-up CT images show an increase in the size of the arterial enhancing mass, with developed washout (arrows) in
the left lateral segment of the liver. The nodule was finally diagnosed as hepatocellular carcinoma.

| ~ -
g & ) w

Fig. 4. A6-mm hemangioma mimicking hepatic metastasis in a 40-year old female with a history of breast cancer.

A-C. Axial pre (A), arterial (B), and portal (C) phase images of multiphasic CT show a newly developed small subtle low attenuating lesion (ar-
rows) in segment VIl of the liver.

D-F. T2-weighted image (D) reveals a 6-mm bright high signal intensity lesion (arrow), and the diffusion-weighted (E) and apparent diffusion
coefficient map (F) images show no diffusion restriction (arrows).

812 jksronline.org



J Korean Soc Radiol 2022;83(4):808-829

Fig. 5. A 13.5-cm surgically-confirmed hepatocellular carcinoma arising in the hepatocellular adenoma in a 19-year old male patient present-
ing with fever for 2 weeks and no underlying disease.

A-C. On pre (A), portal venous (B, C) phase CT images, a 13.5-cm mass shows heterogeneous enhancement on portal venous phase (arrow-
heads) with internal cystic or necrotic portion in the right posterior segment of the liver. These findings suggest a benign tumor, such as focal
nodular hyperplasia, atypical hepatocellular carcinoma, or other sarcomas.

D, E. The diffusion-weighted image (D) and apparent diffusion coefficient map (E) image show diffusion restriction (arrowheads).

F-J. Gadoxetic acid-enhanced MR images of pre (F), arterial subtraction (G), portal venous (H), and transitional (I) phase CT reveal a mass with
heterogeneous enhancement on arterial phase, progressive enhancement, and high signal intensity on hepatobiliary (J) phase.

° 4 o
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Fig. 6. A ruptured hepatocellular carcinoma with progressive enhancement patten in a 76-year old female patient presenting with hypoten-
sion and no risk factor for hepatocellular carcinoma.

A-H. Pre (A), arterial (B), and portal venous (C) phase CT images show a mass (arrows) with peripheral nodular arterial enhancement and pro-
gressive enhancement on portal venous phase, mimicking hemangioma. However, the nodule shows hemoperitoneum in the left perihepatic
space (not shown) owing to focal rupture, which suggested a malignant nodule, such as hepatocellular carcinoma. Gadoxetic acid-enhanced
MRI images reveal a mass (arrows) with a mosaic appearance comprising fat-containing lesions that show signal intensity loss on the opposed-
phase (D), compared with the in-phase MR images (E), hemorrhage on a T2-weighted MR image (F), and diffusion restriction (arrowheads) on
the diffusion-weighted (G) and apparent diffusion coefficient map (H) images, suggesting hepatocellular carcinoma.

CT, especially in high-risk patients.

DIFFERENTIATION OF HCC WITH EXOPHYTIC NATURE FROM

THE EXTRAHEPATIC TUMORS WITH LIVER INVASION
A few previous studies have reported exophytic HCC (22, 23). Exophytic HCC is often diffi-

cult to diagnose because the mass can mimic an extrahepatic tumor in imaging studies due
to its exophytic/pedunculated nature (Fig. 7) (24, 25). Differential diagnosis of exophytic HCC
includes gastrointestinal stromal tumors (GISTs) from other origins, such as the stomach, mes-

entery, omentum, mesenteric sarcomas, and other tumors of adjacent organs. Subasinghe et
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Fig. 7. A 12-cm surgically-proven hepatocellular carcinoma with huge exophytic nature in a 57-year old male
patient with chronic hepatitis B and sudden elevation of serum a-fetoprotein on regular check-up.

A-D. On pre (A), arterial (B, C), and portal (D) phase CT examination images, a huge exophytic mass (arrows)
with arterial hyperenhancement appears in the left lateral segment of the liver and shows a washout ap-
pearance on the portal venous phase. However, due to its exophytic nature, hepatic invasion of an extralu-
minal gastrointestinal stromal tumor mimicking the primary hepatic tumor is possible.

al. (26) reported that a patient with gastric GIST was misdiagnosed as an HCC of the left lobe
of the liver, because the mass was in contact with the surface of the liver and showed arterial
enhancement and washout on dynamic CT. Imaging diagnosis is often challenging owing to
difficulties in determining tumor origin when a huge mass abuts multiple adjacent organs.
The ‘beak sign’ and the ‘prominent feeding artery sign’ are helpful in identifying the origin of
the tumor (27, 28).

INCIDENTAL LIVER LESION IN PATIENT ACCORDING TO THE RISK
FACTOR FORHCC

HCC surveillance is an effective secondary prevention strategy that enables early detection
and increases the chance of curative resection according to current guidelines (29, 30). Un-
like other malignancies, HCC has well-known risk factors including chronic hepatitis B,
chronic hepatitis C, and underlying liver cirrhosis. Because over 90% of HCC cases are relat-
ed with these risk factors, current international guidelines recommend HCC surveillance in
high-risk patients with liver ultrasound and serum AFP measurement (30, 31). If there is a
newly developed lesion during surveillance in patients with high-risk for HCC, liver multi-
phasic CT or dynamic contrast-enhanced MRI can be performed (30).

A small (< 1 cm) incidental hepatic lesion generally does not require further workup and
can be considered benign (32, 33). However, given the high incidence of HCC in East Asia, in-
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Fig. 8. Incidentally detected nodule with a 2.5-cm surgically-proven HCC in a 66-year old male patient with anemia and no risk factor for HCC.
A-F. On the examination of the arterial (A) and portal (B) phase CT images, a mass (arrows) with arterial hyperenhancement appears in seg-
ment IV of the liver and shows subtle washout on the portal venous phase. Gadoxetic acid-enhanced MR images reveal a mass (arrows) with
diffusion restriction (C), hyperenhancement on arterial phase (D) mild washout appearance on the portal venous phase (E), and capsular en-
hancement on the transitional phase (F), which suggest a malignant liver mass, such as HCC or hypervascular liver metastasis.

HCC = hepatocellular carcinoma

cluding Korea, it may be necessary to consider further imaging work-up using contrast-en-
hanced CT or MRI for initially indeterminate nodules on the imaging examination in pa-
tients without known risk factors for HCC, or follow-up of the lesions to evaluate interval
change (Figs. 8, 9).

HCC MIMICKING OTHER HEPATIC MALIGNANCY

INTRAHEPATIC MASS-FORMING CHOLANGIOCARCINOMA

Intrahepatic mass-forming cholangiocarcinoma (IHCC) is the second most common pri-
mary liver malignancy. Typical imaging findings of IHCC are lobulated contoured masses
with hypo-enhancement or peripheral rim enhancement (34, 35). However, atypical THCCs
can show diffused arterial hyperenhancement mimicking HCC, especially when the mass is
small (< 3 cm in diameter) and arises from the cirrhotic liver (34). Because hypervascular
THCC usually shows progressive or persistent enhancement in delayed phases, lack of wash-
out is an important clue for distinguishing it from HCC (Fig. 10) (35).

COMBINED HCC-CHOLANGIOCARCINOMA

Combined HCC-cholangiocarcinoma (cHCC-CC) is a rare and aggressive primary hepatic

malignancy and one of the most false-positive imaging diagnoses for HCC (36, 37). Because
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Fig. 9. A 2.2-cm biopsy-proven a HCC in a 48-year old male patient with an incidental liver nodule on screening ultrasonography and no risk
factors for HCC.

A-D. On ultrasonography (A), a small hyperechoic mass (arrowhead) appears in segment VIl of the liver. On the examination of the pre (B), ar-
terial (C), and portal (D) phase CT images, a mass (arrows) with an arterial enhancing lesion appears in segment IV/VIII of the liver and shows
no definite washout on the portal venous phase. Our initial differential diagnosis was focal nodular hyperplasia or hepatic adenoma on CT
images.

E, F. On gadoxetic acid-enhanced MR images, the mass (arrows) shows arterial enhancement (E) and a fat-containing lesion, with no portal
washout (F).

G-J. The mass (arrows) shows hypointensity on the transitional phase (G), mild diffusion restriction (H), and signal drop between the op-
posed-phase (1) and in-phase (J) MR images, suggesting malignancy, such as HCC.

HCC = hepatocellular carcinoma
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Fig. 10. A 2.4-cm biopsy-proven IHCC in a 56-year old male patient with liver cirrhosis and chronic hepatitis C.

A-D. On the examination of the pre (A), arterial (B), portal (C), and delayed (D) phase CT images, a newly developed lesion (arrows) with arte-
rial phase hyperenhancement appears in segment V/VIII of the liver. The mass shows a persistent enhancement pattern during the portal ve-
nous and delayed phase, suggesting a hemodynamic change, such as an AP shunt, rather than a tumorous condition.

E-H. Gadoxetic acid-enhanced arterial (E), portal (F), transitional (G), and hepatobiliary (H) phase MR images show a bilobulated contoured
arterial hyperenhancing lesion, with progressive enhancement during portal and transitional phases and a hepatobiliary phase defect at seg-
ment V/VIII of the liver (arrows).

I. The diffusion-weighted image shows subtle restricted diffusion, suggesting a tumorous condition such as atypical hepatocellular carcinoma or
hypervascular IHCC (arrow).

J-L. The pre (J) and dynamic (K, L) phase contrast-enhanced ultrasound images reveal a hypoechoic mass (arrows) with mild hyperenhance-
ment on arterial phase and venous phase washout. The mass was finally diagnosed as mass-forming IHCC.

IHCC = intrahepatic cholangiocarcinoma
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Fig. 11. A 1.3-cm surgically-confirmed combined hepatocellular-cholangiocarcinoma (cHCC-CCA) in a 53-
year old male patient with chronic hepatitis B.

A-E. Gadoxetic acid-enhanced pre (A), arterial (B), portal (C), transitional (D), and hepatobiliary (E) phase
MR images show a 1.3-cm mass (arrowheads) with arterial phase hyperenhancement and washout and
hepatobiliary phase hypointensity.

F. T2-weighted fast spin-echo shows a mass (arrowheads) with mild-to-moderate hyperintensity.

G, H. The diffusion-weighted image (G) and apparent diffusion coefficient map (H) image show a mass with
diffusion restriction (arrowheads). The mass did not contain fat on the T1-weighted dual echo sequence (not
shown).

https://doi.org/10.3348/jksr.2021.0178 819
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cHCC-CC contains histological components of both HCC and CC, it generally shows indeter-
minate imaging features and variable enhancement patterns reflecting the proportion and
distribution of HCC and CC mixtures (Fig. 11) (36, 38). Therefore, differentiation of cHCC-CC
from HCC is challenging based on imaging studies alone.

HEPATIC METASTASIS

Metastasis is the most common malignant liver lesion, and the liver is the most common

organ involved in metastatic disease (39, 40). Most liver metastases are typically hypoattenu-

Fig. 12. Multiple variable sized, biopsy-confirmed hypervascular hepatic metastasis of a pancreatic neuroendocrine tumor in a 65-year old
male patient with chronic hepatitis B with multiple liver nodules on outside sonography.

A-D. Axial pre (A), arterial (B), portal (C), and delayed (D) phase images of multiphasic CT show multiple arterial enhancing nodules (arrows)
with subtle washout in both hemi-livers. The CT images also show a 5-cm mass lesion in the pancreatic tail (not shown).

E-G. Gadoxetic acid-enhanced pre (E), arterial (F), and portal (G) phase MR images show multiple hypervascular nodules in both hemi-livers,
with a 5-cm heterogeneous enhancing lesion in the pancreatic tail (not shown).

H. T2-weighted fast spin-echo shows nodules with hyperintensity portions, suggesting internal cystic portions.
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ating on unenhanced CT and poorly enhanced during the arterial phase (39). However, some
primary malignancies, such as neuroendocrine tumor, renal cell carcinoma, and melanoma,
tend to have hypervascular metastases (40). Hypervascular hepatic metastases show arterial
hyperenhancement and a variable degree of washout on delayed images, mimicking HCC
(Fig. 12). Therefore, the radiologist should suspect hypervascular metastases for arterial-en-

hancing hepatic lesions, especially when the patient has a primary tumor origin.

Fig. 13. A 6-cm surgically-confirmed hepatocellular adenoma, 3-catenin-activated type in a 36-year old male patient with liver function test
abnormality.

A-D. Axial pre (A), arterial (B), portal (C), and delayed (D) phase images of multiphasic CT show an ill-defined low density lesion at S8 of the
liver with minimal arterial hyperenhancement and subtle wash out (arrow), which is an incidental liver lesion of indeterminate malignancy.
The dotted lines on the arterial phase image indicate the tumor margin.

E-K. Gadoxetic acid-enhanced arterial subtraction image (E), portal venous (F) transitional (G), and hepatobiliary (H) phase MR images reveal
an arterial hyperenhancing mass (arrows) with internal fat deposition (arrowheads) on opposed-phase (1), in-phase (J), and fat-only (K) imag-
es by Dixon techniques and iso- or hyperintensity on the hepatobiliary phase (arrow) at the right hepatic dome, suggesting 3-catenin activat-
ed hepatocellular adenoma.

L, M. The diffusion-weighted (L) and apparent diffusion coefficient map (M) images show a mass with mild diffusion restriction.

o :
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MALIGNANCY MIMICKING BENIGN LESIONS

HEPATOCELLULAR ADENOMA

Hepatocellular adenoma (HCA) is the third most common benign liver tumor, with female
predominance associated to the use of oral contraceptives (41). Most HCAs demonstrate hy-
pervascular features and hypointensity in the HBP, mimicking HCC. In particular, 3-catenin-
activated HCA, a subtype of HCA, typically presents arterial hyperenhancement with washout
and iso- or high SI in the HBP owing to increased expression of nuclear (3-catenin, glutamine
synthetase, and OATP1B3 (Fig. 13) (42). Although the majority of HCA typically occurs in noncir-
rhotic livers in female of child-bearing age, it remains difficult to distinguish early HCCs from
HCAs.

FOCAL NODULAR HYPERPLASIA

Focal nodular hyperplasia (FNH) is the second most common benign hepatic tumor and

Fig. 14. A1.6-cm FNH in a 28-year old female patient with liver function test abnormality and no risk factors for hepatocellular carcinoma.
A-D. Axial pre (A), arterial (B), portal (C), and delayed (D) phase multiphasic CT images show a small nodule (arrows) at segment VI/VII of the
liver with arterial hyperenhancement and washout (arrows).

E-G. Gadoxetic acid-enhanced arterial (E), transitional (F), and hepatobiliary (G) phase MR images reveal a hypervascular nodule (arrows) with
peripheral rim uptake on hepatobiliary phase.

H. The T2-weighted image shows a mass (arrow) with high signal intensity of a central scar, suggesting FNH.

FNH = focal nodular hyperplasia
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usually occurs in the non-cirrhotic liver of middle-aged female (42, 43). FNH usually presents
with arterial hyperenhancement and central scar enhancement in the delayed phase, and
shows ring-like enhancement in the HBP owing to surrounding hyperplastic hepatocytes
with decreased OATP expression (Fig. 14) (43). Because atypical HCCs can also show hyperin-
tensity on HBP, it may be necessary for differentiating FNHs from HCCs with hyperintensity
on HBP images.

ADENOMYOMA

Extrauterine adenomyomas are extremely rare and located outside the uterus, such as in
the abdominal wall or liver (44). Hepatic extrauterine adenomyoma appears as a solid mass
with small cystic lesions, hemorrhagic foci, and weak persistent enhancement (Fig. 15) (45).
Most patients with extrauterine adenomyoma have a prior history of pelvic endometriosis,

and the lesions are typically in the subcapsular location of the right hemiliver in all previous-

Fig. 15. A 4-cm surgically-confirmed extrauterine adenomyoma in a 47-year old female patient with a history of hysterectomy for uterine leio-
myomas.

A-E. Axial pre (A), arterial (B), portal (C, D), and delayed (E) phase multiphasic CT images show a lobulated contoured arterial enhancing le-
sion with progressive enhancement (arrows) at segment VI of the liver.

F-H. Gadoxetic acid-enhanced arterial (F), transitional (G), and hepatobiliary (H) phase MR images reveal an arterial enhancement with per-
sistent enhancement and defect (arrows) on the hepatobiliary phase.

I. The T2-weighted image shows an ill-defined area of low signal intensity at the peripheral portion, with mild high signal intensity in the mass
(arrow).
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ly reported cases (45). Nonetheless, HCC can also show a solid mass with cystic lesions and

intratumoral hemorrhage, which needs to be evaluated carefully.

SCLEROSED HEMANGIOMA

Sclerosed hemangioma is a rare subtype of hepatic hemangioma characterized by degen-
eration and fibrous replacement (46). Given that the imaging findings of sclerosed hemangio-
mas are nonspecific, it is often challenging to differentiate them from other lesions, such as
atypical HCC or THCC, before pathologic confirmation (46, 47). There are some helpful imag-
ing findings suggestive of sclerosed hemangiomas, including capsular retraction, geographic
pattern, decrease or unchanged in size over time, decrease in previously seen regions of en-
hancement (Fig. 16) (47).

Fig. 16. A 10.0-cm biopsy-proven sclerosed hemangioma in a 60-year-old female patient with an incidentally detected lesion during the evalu-
ation of a nonspecific abdominal pain.

A-C. Axial pre (A), arterial (B), and portal (C) phase CT images present a lobulating contour mass with capsular retraction containing peripher-
al calcification, a partial non-enhancing area, and progressive nodular enhancement.

D-F. Gadoxetic acid-enhanced arterial (D), portal (E), and transitional (F) images also show the mass consisting of a focal non-enhancing area
and an enhancing portion with progressive enhancement and a geographic pattern.

G-I. The T2-weighted (G) image shows mixed signal intensity, including high and intermediate signal intensity, in the mass with partial diffu-
sion restriction on the diffusion-weighted image and apparent diffusion coefficient map (H, I).
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Fig. 17. A 2.2-cm biopsy-proven hepatic angiomyolipoma in a 62-year-old female patient with an incidental hyperechoic liver lesion on out-
side sonography and no risk factors for hepatocellular carcinoma.

A-D. Axial pre (A), arterial (B), portal (C), and delayed (D) phase images of multiphasic CT show a fat-containing mass (arrows) with prominent
arterial nodular enhancement and washout on the portal venous phase at segment | of the liver.

E-H. Gadoxetic acid-enhanced arterial (E), portal venous (F), transitional (G), and hepatobiliary (H) phase MR images reveal an arterial en-
hancing mass (arrows) with washout and marked hypointensity in the hepatobiliary phase.

I, J. Although the T2-weighted image without fat saturation (I) shows high signal intensity, the T2-weighted image with fat saturation (J)
shows aT2 iso-to-mild low signal intensity mass (arrows) that suggests an abundant fat component.

K, L. The diffusion-weighted (K) and apparent diffusion coefficient map (L) images show no diffusion restriction (arrows).
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Hepatic Malignancy Mimicker

ANGIOMYOLIPOMA

Angiomyolipoma (AML) is a benign mesenchymal tumor comprising vessels, smooth mus-
cle cells, and varying amounts of fat (48). AML often shows arterial enhancement and wash-
out, mimicking HCC. The presence of fat is one of the key diagnostic features of AML; howev-
er other hepatic lesions, such as HCC, can also contain fat components (48, 49). AML presents
with marked low SI in the HBP on gadoxetic acid-enhanced MRI (Fig. 17) in patients without
risk factors for HCC due to the absence of hepatocytes in AML in comparison with HCC,
which may consist of dysplastic foci showing mild hypointensity in the HBP. Thus, marked
homogeneous low ST in the HBP could be helpful in distinguishing AML from HCC (49).

CONCLUSION

HCC is the only malignancy diagnosed on non-invasive imaging criteria without histologi-
cal confirmation in at-risk patients. However, some HCCs reveal atypical imaging features,
which poses a diagnostic challenge for radiologists. And we reviewed the presence of HCC
mimicking lesions such as hemangioma, AP shunt, hepatic metastasis, IHCC, cHCC-CC, etc.
The interpretation should be made carefully, not only using MR imaging and enhancement
pattern on dynamic study, but also considering the patient’s history, laboratory findings, and
demographic characteristics. In addition, radiologists should be aware of the diverse imag-
ing characteristics of HCC and other hepatic neoplasms as a differential diagnosis and

should be able to suggest proper management and better patient outcomes.
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