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Case in Point

Diagnostic Dilemma of 
Hepatocellular Carcinoma Presenting 

as Hepatic Angiomyolipoma
Vincent P. Duron, MD; Adeel S. Khan, MD; Anne Marie L. Dunican, MD;  

Michael Klein, MD; and Michael P. Vezeridis, MD

Although this patient’s initial imaging and laboratory test results  
suggested hepatic angiomyolipoma, repeat pathologic analysis finally  

confirmed a diagnosis of hepatocellular carcinoma.

Hepatocellular carcinoma 
(HCC) usually develops in 
patients who have a history 
of chronic liver disease. In 

fact, 77% of HCC cases are associ-
ated with chronic viral hepatitis, and 
62% are associated with liver cirrho-
sis; only 7% of liver cancers are found 
to emanate from a normal liver bed.1 

Clear-cell HCC is a rare type of liver 
cancer, accounting for 7% to 12% of 
all liver cancer cases.2 Although clear 
or fatty cellular changes may be seen 
frequently in early HCC cases, they 
are relatively uncommon in larger 
cancers.3 

Angiomyolipoma is a benign 
mesenchymal tumor usually found 
in the kidney, and rarely in the liver. 
Hepatic angiomyolipoma (HAML) 

sometimes can be confused with 
HCC, particularly the clear-cell vari-
ant, because of similar radiologic and 
pathologic features. Differentiating 
HAML from HCC is crucial, however, 
because the treatment pathways for 
these 2 conditions are diametrically 
opposed. In HAML, management in-
volves close monitoring with delay 
of surgical intervention. In HCC, sur-
gical resection or transplantation, if 
possible, is required. 

To emphasize the importance of 
exactly and expeditiously distin-
guishing HAML from HCC—clini-
cally, radiologically, and, above all, 
histologically—we present the case 
of our patient. Although he displayed 
the hallmarks of HAML, his pathol-
ogy tested positive for HCC, thus 
mandating further radiologic and 
histologic testing until we isolated a 
large liver lesion and, with it, a defini-
tive diagnosis of HCC.

INITIAL EXAM
Our patient, an 81-year-old man, ini-
tially presented to the VA medical 
center in Providence, Rhode Island, 
reporting intermittent, brief, right 
upper quadrant discomfort. He had 

no history of alcohol dependence or 
viral hepatitis. On physical examina-
tion, he appeared in good health with 
no jaundice. His abdomen was soft, 
nondistended, and nontender. He had 
no edema. Routine blood work re-
vealed mildly elevated liver function 
test (LFT) results: alkaline phospha-
tase level, 67 U/L (reference, 30 U/L to  
120 U/L); alanine aminotransfer-
ase level, 43 U/L (reference, 10 U/L to  
40 U/L); and aspartate aminotrans-
ferase level, 40 U/L (reference, 10 U/L 
to 30 U/L). Serum alpha-fetoprotein 
(AFP) level was normal at 1.3 mcg/L.

The patient underwent ultrasound 
of the liver, which showed a large 
mass with hyperechoic foci (Fig-
ure 1). Subsequently, we performed  
dynamic contrast-enhanced com-
puted tomography (CT) of the ab-
domen, which revealed the presence 
of a 7.1 cm × 6.6 cm, heterogeneous 
mass involving the left lobe of the 
liver (Figure 2). The lesion enhanced 
in the periphery, with multiple areas 
of low attenuation noted within the 
tumor—consistent with a fat-con-
taining tumor—thus a presumptive 
radiologic diagnosis of HAML was 
made. HCC was deemed unlikely be-
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cause of the lesion’s high fat content, 
which rarely is seen in large HCCs. 
Moreover, our patient was noncir-
rhotic on physical examination; had 
no history of alcohol dependence, 
hepatitis B, or hepatitis C; and had 
normal-to-mildly elevated LFT re-
sults with a normal AFP level. 

At this point, our patient under-
went CT-guided biopsy of the liver 
lesion. On initial analysis, the speci-
men revealed clusters of atypical 
hepatocytes, with increased nuclear-
to-cytoplasmic ratio in the trabecular 
architecture. Adjacent necrosis and 
hemorrhage were present. The tumor 
cells tested positive for polyclonal 
carcinoembryonic (pCEA) antigen, 
CD34 antigen, and hepatocyte anti-
gen (Hep Par 1 antibody), suggestive 
of HCC. The surrounding paren-
chyma, however, was noncirrhotic. 
Although the pathology results 
strongly indicated HCC, the previ-
ous CT results, combined with a nor-
mal AFP level in a noncirrhotic liver, 
made definitive diagnosis difficult. 

Chemical shift magnetic resonance 
imaging (MRI) of the liver was ob-
tained to better visualize the lesion 
(Figure 3). The MRI revealed a tumor 
with high fat, hyperechoic areas, con-
sistent with HAML. Because doubt 
regarding the diagnosis persisted, a 
repeat CT-guided biopsy of the liver 
mass was performed to obtain another 
specimen. A battery of stains was per-
formed to establish the diagnosis. The 
specimen again tested positive for 
Hep Par 1 antibody and CD34 antigen 
(for neoplastic liver). The specimen 
tested negative for MOC-31 antigen 
(for primary or metastatic adenocar-
cinoma) and Melan-A antigen (for 
HAML and melanoma). Therefore, 
the conclusive diagnosis was HCC.

TREATMENT COURSE
Our patient underwent left liver lo-
bectomy. On gross appearance, the 

tumor was tan, pink, yellow, and 
green, with variable areas of apparent 
hemorrhage and necrosis (Figure 4). 
The final diagnosis was HCC (7.2 cm 
in maximum dimension), clear/fatty-
cell type, with solid, trabecular, and 

tubular growth patterns (Figure 5). 
There was no vascular invasion, and 
the margins were clear of malignancy. 

Our patient’s postoperative course 
was uncomplicated and he had a very 
good outcome. He was discharged 

Figure 1. Ultrasound of the liver, showing a large mass with hyperechoic foci.

Figure 2. Dynamic contrast-enhanced computed tomography scan, revealing a 
heterogeneous mass in the left lobe of the liver.
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and returned to his nursing home on 
postoperative day 7. Up to the pres-
ent, our patient has undergone repeat 

history and physical examinations, 
CT of the abdomen and pelvis, and 
AFP testing every 6 months, all of 

which have been negative for recur-
rence or metastasis. 

ABOUT THE CONDITION
A few case reports have documented 
the similarities between clear-cell 
HCC and HAML. HAML first was de-
scribed by Ishak in 1976.4 Since then, 
more than 200 cases have been re-
ported in the literature.5 HAML usu-
ally presents as a solitary tumor in a 
noncirrhotic liver. Although HAML 
most often is asymptomatic, abdomi-
nal pain is the most common present-
ing symptom, followed by abdominal 
fullness and weight loss.6 This de-
scription fit perfectly with the clinical 
and radiologic findings in our patient, 
which is why we initially suspected 
HAML. On first look, HAML can 
resemble HCC on imaging because 
both are heterogeneous liver masses 
that can contain varying amounts 
of fatty infiltrate; further work-up is 
necessary to differentiate one from 
the other.

Various imaging modalities are 
used to differentiate HAML from 
HCC. On ultrasound, HAML most 
often is a homogeneously hyperechoic 
mass. Some have heterogeneous echo-
genicity, depending on the proportion 
of each tissue component. Whether 
homogeneous or heterogeneous in 
nature, it is difficult to distinguish 
HAMLs from other fatty or hypervas-
cular lesions, such as lipoma, hem-
angioma, or hyperechoic focus of a 
malignant lesion.7,8 On CT, the fatty 
component usually has an attenua-
tion value of < –20 HU, and the vas-
cular component enhances during 
the arterial phase. This enhancement 
is early and intense, and peaks later 
than the fatty foci of HCC.8 The fat 
content of HAML ranges from 5% 
to 79%, making it difficult to distin-
guish from HCC with fatty/clear-cell 
variant.9,10 However, the presence of 
fat, combined with early, intense, and 

Figure 3. Chemical shift magnetic resonance image, showing a liver mass with fat-
containing hyperechoic areas.

Figure 4. Gross appearance of the liver lesion, displaying tan, pink, yellow, and green 
colorations, apparent hemorrhage, and necrosis.
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prolonged enhancement, especially of 
central vessels, may help distinguish 
HAML from HCC.11 

On MRI, the fat foci of HAML 
give it a high-intensity signal on 
both T1- and T2-weighted images. 
Furthermore, chemical shift MRI al-
lows accurate differentiation between 
fat-containing hyperechoic liver le-
sions and hyperechoic lesions with-
out a fatty component, such as old 
hematomas and lesions that contain 
melanin or large amounts of accumu-
lated copper.12 New MRI agents are 
available for evaluation of hepatocel-
lular lesions, including ferumoxides 
and mangafodipir, as well as dynamic 
contrast-enhanced MRI; however, 
each has its drawbacks. Ferumox-
ides and mangafodipir lack dynamic 
enhancement information,13 while 
dynamic contrast-enhanced MRI is 
cumbersome and not widely used.14 
In 2008, gadoxetic acid disodium 
was approved by the FDA for intra-
venous use in T1-weighted MRI of the 
liver. MRI using this promising new 
agent—which has selective hepato-
cyte uptake—was found to be supe-
rior in characterizing liver lesions, 
when compared with unenhanced 
MRI and CT imaging.15 Although 
combining ultrasound, CT, and MRI 
increases the likelihood of a correct 
diagnosis, the imaging features are so 
varied and nonspecific that accurate 
preoperative diagnosis is difficult, re-
porting to be less than 50%.16,17

As such, pathologic analysis 
is necessary for precise differen-
tiation of HCC from HAML. Again, 
although HAML and HCC share cer-
tain histologic features, such as cel-
lularity, pleomorphism, intranuclear 
inclusions, prominent nucleoli, and 
transgressing endothelium, a more 
detailed analysis with specific stains 
allows distinction of these 2 entities.18  
Macroscopically, HAML usually is a 
yellow-to-grayish brown, well-cir-

cumscribed, spongy tumor, with no 
fibrous capsule. Microscopically, it is 
composed of smooth muscle tissue, 
thick-walled and tortuous blood ves-
sels, and mature adipose tissue. De-
pending on the predominance of each 
tissue component, it is categorized 
into mixed (most common), lipoma-
tous (≥ 70% fat), myomatous (≤ 10% 
fat), and angiomatous types. The cells 
often are irregular with an epithelioid 
appearance. They may be polygonal 
and multinucleated, with increased 
nuclear-to-cytoplasmic ratio, and also 
may form trabeculae and sinusoid-
like structures. These are all charac-
teristics of cells seen in HCC. One 
difference, however, is that, unlike 
cells in HCC, cells in HAML exhibit 
no mitoses.19-21 

Immunohistochemistry allows fur-
ther differentiation. The myoid cells 
of HAML are positive for HMB-45, a 
melanoma-specific monoclonal anti-

gen, and smooth muscle actin (SMA) 
antibody in 100% of cases. They 
are positive for Melan-A antigen in 
93% of cases. These markers are all 
negative in HCC.18-20,22 In contrast, 
CAM 5.2, a keratin-specific antigen, 
and Hep Par 1 antibody are positive 
in 92% and 100% of HCC cases, re-
spectively, while they are negative in 
HAML.18,20,23,24  CD34 stains blood 
vessel endothelium in both HAML 
and HCC.20,21 pCEA, monoclonal 
CEA, and MOC-31 antigens are use-
ful in distinguishing HCC from meta-
static adenocarcinoma, but they do 
not play a role in differentiating HCC 
from HAML.25

IN SUMMARY
We conclude that HCC should be in-
cluded in the differential diagnosis 
of any liver mass. Radiologic imag-
ing is nonspecific and does not allow 
for a definitive diagnosis. The high 

Figure 5. Microscopic analysis, revealing clear cells of hepatocellular carcinoma, which 
are difficult to differentiate from mature adipose cells found in hepatic angiomyolipoma 
(magnification ×75).
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fat content of a tumor should not be 
used to rule out HCC because there 
are variants of HCC that have a high 
fat content (for example, clear-cell). 
Also, the fat content of benign le-
sions, such as HAML, is variable. 
HCC may occur in healthy livers, in 
the absence of cirrhosis, and without 
elevation of serum AFP level (which 
is normal in more than 20% of HCC 
cases).26 Anytime there is doubt 
about the diagnosis, the next step 
should be image-guided biopsy with 
thorough pathologic analysis. As it re-
lates to HAML and HCC, pathologic 
analysis combining a hepatocyte-
specific stain, like Hep Par 1 (positive 
in HCC, negative in HAML), with 
HMB-45 or SMA (positive in HAML, 
negative in HCC) allows accurate 
preoperative differentiation of HAML 
from HCC. In our case, preoperative 
pathologic diagnosis with the use of 
these stains allowed resection of a he-
patic tumor that we could confidently 
predict would be HCC.� l
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