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Angiomyolipoma (AML) is a rare benign mesenchymal tumor in the liver, which is composed of blood vessels, smooth muscle, and 
adipose cells. The proportion of each component varies, making a diagnosis difficult. This paper reports a case of AML in the liver 
without adipose tissue, mimicking a hepatocellular carcinoma (HCC), which was diagnosed by a surgical tissue biopsy. A 65-year-old 
woman was admitted for an evaluation of a hepatic mass that had been detected by ultrasonography. The serologic markers of viral 
hepatitis B and C were negative. The liver function tests and alpha fetoprotein level were within the normal limits. Magnetic resonance 
imaging revealed a 1.9 cm sized mass in segment 6 of the liver with early arterial enhancement and washout on the delayed phase 
accompanied by a rim-like enhancement, which is similar to the imaging findings of HCC. A frozen section examination during surgery 
indicated a hepatocellular neoplasm and suggested the possibility of HCC. On the other hand, the final pathologic diagnosis was epi-
thelioid myoid type of AML with no adipose tissue component. The tumor cells were positive for human melanocyte B-45 and negative 
for cytokeratin and hepatocyte paraffin 1. This paper reports a very rare case of AML without adipose tissue in the liver mimicking 
HCC that was diagnosed by a surgical tissue biopsy. (Korean J Gastroenterol 2018;71:49-53)
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INTRODUCTION

Most primary tumors of the liver are hepatocellular carci-

noma (HCC); benign tumors are also relatively common. 

Among the benign tumors, hepatic hemangioma is most 

common but angiomyolipoma (AML) is relatively rare.1 AML 

is a benign mesenchymal tumor composed of blood ves-

sels, smooth muscle cells, and a varying amount of fat.2 

AML occurs most often in the kidneys, with the liver being 

the second most frequent site of involvement.3 The pro-

portion of each component vary. The tumors can be catego-

rized according to their predominant component as mixed, 

lipomatous, myomatous, and angiomatous type. The mixed 

type is most common, which is composed of epithelioid 

muscle cells and mixed with islands of fat and abnormal 

vessels. The myomatous type is more common in the liver 

than the kidney.4 This rare tumor is usually detected in-

cidentally on imaging studies, such as ultrasonography 

(US), magnetic resonance imaging (MRI), computed tomog-

raphy (CT), during the annual health check of healthy people 
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Fig. 1. On ultrasonography, 1.9×1.5 cm sized, slightly low echoic 
oval mass was noted in the anteroinferior aspect of S6 of the liver 
(arrow).

A B C

Fig. 2. 1.9×1.5 cm sized oval shaped tumor in the upper anteromedial aspect of segment 6 of the liver (arrow). The hepatic arterial phase 
(A) and portal phase (B) of dynamic-enhanced computed tomography scan show a hyperdense hepatic tumor. The tumor is iso-density in 
the delayed phase (C). 

with no underlying liver disease. AML can be exacerbated by 

estrogens but the precise mechanism is not known.5 The 

size of hepatic AML varies from 0.1 cm to 40 cm, and its 

morphology and histology vary.6 The tumors are usually be-

nign, but several cases of malignancy have been also 

reported. The tumor has also been misdiagnosed as malig-

nant neoplasm, lipoma, sarcoma, or other metastatic 

neoplasm. The diagnoses are confirmed by a pathologic ex-

amination and immunochemical assays with a broad panel 

of antibodies, including human melanocyte B-45 (HMB-45). 

This paper reports a rare case of hepatic AML that con-

tained no adipose tissue, mimicking HCC on the imaging 

studies, and diagnosed by a surgical tissue biopsy. 

CASE REPORT

A 65-year-old woman, who had taken hormone therapy for 

3 years 13 years prior, underwent an abdominal US for annu-

al health check. She had no evidence of tuberous sclerosis 

clinically. A 1.9×1.5 cm sized liver tumor of S6 was detected 

by US. Abdominal-pelvic CT and magnetic resonance image 

(MRI) were performed for a further evaluation. The physical 

examination showed no abnormal findings. The blood chem-

istry test revealed the following: hemoglobin, 12.9 g/dL; leu-

kocyte count, 5,980/mm³ with 66.1% neutrophil; platelet 

count, 200,000/mm³; total bilirubin, 1.0 mg/dL; aspartate 

aminotransferase, 17 IU/L; and alanine aminotransferase, 8 

IU/L. The tumor markers showed 1.6 ng/mL (normal range, 

0-10) of α-fetoprotein, 20 mAU/mL (normal range, 0-40) of 

protein induced by the absence of vitamin K or antagonist-II, 

and 22 U/mL (normal range, 0-37) of carbohydrate antigen 

19-9, and 1.0 ng/mL (normal range, 0-5) of carcinoem-

bryonic antigen. The hepatitis B surface antigen was neg-

ative and the surface antibody was positive. The hepatitis C 

antibody was negative. On US, a 1.9×1.5 cm sized, slightly 

low echoic oval mass was noted in the anteroinferior aspect 

of S6 of the liver (Fig. 1). CT revealed a 1.9×1.5 cm sized oval 

mass with a sharp and smooth margin at the upper ante-

romedial aspect of S6. The arterial and portal phase showed 

total high enhancement and the delayed phase revealed 

iso-density (Fig. 2). On MRI, the mass was observed as ho-

mogeneous low signal intensity in T1WI and homogenous 

high signal intensity in T2WI. On the Gadoxetic acid 

(Gd-EOB-DTPA) enhanced images, the mass showed early 

homogeneous high enhancement in 30 seconds, almost 

iso-signal intensity with liver in the 1 minute image, and ho-

mogeneous washout with rim-like high enhancement in the 
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Fig. 3. Gadoxetic acid (Gd-EOB-DTPA) enhanced dynamic magnetic resonance imaging scan shows intense and early homogeneous enhance-
ment of the tumor (arrow) in 30 seconds (A) and iso-signal intensity at 1 minute after injection (B), and lower signal intensity of the mass 
compared to the increased signal intensity of the surrounding liver at 3 minutes after injection (C).

Fig. 4. Gross photograph after segmentectomy of the liver. A well-de-
fined, round, brown tinged grayish mass has a soft to rubbery sur-
face and solid appearance.

A B

Fig. 5. Histologic and immunohistochemical features of this case. 
(A) The tumor contains abundant epithelioid cells with nuclear pleo-
morphism and without a lipomatous component (H&E, ×400). (B) 
Positive immunostaining for the melanoma marker, HMB-45 
(HMB-45, ×400). HMB-45, human melanocyte B-45.

3 minute delay image (Fig. 3). No focal lesion was observed 

on the spleen, pancreas, and kidneys. A tumor biopsy was re-

quired because a malignancy could not be excluded. On the 

other hand, there was a possibility of tumor seeding through 

the biopsy tract, tumor bleeding or tumor rupture during the 

needle biopsy. Therefore, a decision was made to proceed 

with surgery. She underwent a right posterior segmentec-

tomy (Fig. 4). The tumor cells were positive for HMB-45 and 

negative for cytokeratin and hepatocyte paraffin 1. An exami-

nation of the intraoperative frozen section indicated a hep-

atocellular neoplasm and suggested HCC. In the frozen sec-

tion, the possibility of a hepatocellular neoplastic lesion was 

considered. The priority of angiomyolipoma, a very rare tu-

mor, was not considered because of the absence of fat tissue 

and spindle cells were not observed. The tumors were be-

lieved to have originated in hepatocytes and suggested the 

possibility of a hepatocellular adenoma or hepatocellular 

carcinoma with good differentiation. These two lesions are 

difficult to distinguish from the permanent sections or im-

munohistochemical staining as well as frozen sections. 

Therefore, the frozen section diagnosis indicated the possi-

bility of well differentiated hepatocellular carcinoma.

On the other hand, the final pathologic diagnosis was the 

epithelioid myoid type of AML with no adipose tissue 

component. The tumor was diffusely positive in the HMB-45 

immunochemistry stain (Fig. 5), negative to cytokeratin and 

hepatocyte paraffin 1, which excluded a hepatocellular ori-

gin tumor, such as HCC or hepatocellular adenoma. The tu-

mor cells were partially positive for vimentin and the Ki-67 

labeling index was 2%. Immunohistochemical staining for 

SMA and CD34 was not performed because immunohi-

stochemical staining for benign tumors can be reduced. 

Microscopically, the tumor was composed mainly of an epi-

thelioid myomatous component. An angiomatous compo-

nent was rarely observed, and no lipomatous component 

was observed. Multifocal lymphocytic infiltration was noted 

but no cytologic atypia, necrosis, lymphatic, neural or an-

gioinvasion, and mitotic figures were observed. Therefore, a 

malignancy could be excluded. After resection of the tumor 

in the liver, the patient was discharged. After two visits since 
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discharge, the patient was lost to follow-up.

DISCUSSION

Hepatic AML is usually noted as a solitary hepatic tumor 

with or without symptoms. The onset of AML is insidious; 

most patients have no obvious symptoms and are mostly 

discovered during a routine clinical examination. Some pa-

tients may feel discomfort or pain in the upper abdominal 

region. In the present case, the tumor was discovered in-

cidentally in an annual check-up. Ishak described the first 

case of hepatic AML in 1976.7 To date, approximately 200 

hepatic AMLs have been reported.3 Hepatic AMLs are 

categorized as mixed (the most common type), lipomatous 

(≥70% fat), myomatous (≤10% fat), and angiomatous types 

according to the components of the lipid proportion. The 

classic mixed type of hepatic AML, including all of the tissue 

components, is most commonly encountered.8 The fat con-

tent within the AML can range from 5% to 90% of the tumor 

volume in each case.9 This can lead to a misdiagnosis clin-

ically because of the diagnostic difficulties. Usually, the 

characteristics of imaging studies can help determine the 

predominant histologic components of AML by their correla-

tion with it. MRI is more sensitive than CT for an evaluation 

of the fat content, which appears hypointense on the fatty 

components. On the other hand, a differential diagnosis be-

tween hepatic AML and other hepatic fatty tumors, such as 

fat-containing hepatic adenomas or HCC with fatty meta-

morphosis, is difficult. Furthermore, it is also difficult to ex-

clude a malignancy or adenoma in the case of the slight 

presence of fatty tissue and the relatively high presence of 

vascularity. A tumor containing little fat is shown as homo-

geneous arterial enhancement with washout to isointensity 

on the portal venous phase. Wang et al.10 reported 9 cases 

of AML mimicking HCC. On their report, 6 cases were diag-

nosed as HCC on MRI before the resection. Five of the 9 cas-

es were the myomatous predominant subtype, which 

showed similar MRI findings to those in the present case.10 

In the past, this AML has been considered to be entirely be-

nign but several reports have shown that this type of tumor 

can be malignant with evidence of recurrence.11-13 fluo-

rodeoxyglucose positron emission tomography (FDG PET)/CT 

is a useful tool for detecting malignant transformations.14 A 

few studies have reported that the FDG PET/CT findings in 

patients with hepatic AML showed low FDG uptake in the 

tumor. On the other hand, in the case of intratumoral hem-

orrhage, the increased FDG uptake can be shown around 

the hemorrhage due to hemosiderin-laden macrophages.15 

In the present case, FDG PET/CT was not performed. 

Although some imaging features may suggest AML, a defi-

nite diagnosis can only be made by a tissue biopsy. 

In conclusion, hepatic AML is a rare benign mesenchymal 

tumor. Hepatic AML with minimal adipose tissue is rarely re-

ported,16,17 and hepatic AML without any adipose tissue is 

extremely rare. This paper reports an unusual case of hep-

atic AML without adipose tissue, mimicking HCC on the 

imaging studies, which was finally diagnosed by a surgical 

resection. 
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