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Hepatic epithelioid angiomyolipoma mimicking 
18hepatocellular carcinoma on MR and F-FDG PET/CT 

imaging: A case report and literature review

Abstract
Hepatic epithelioid angiomyolipoma (HEAML) is a rare hepatic mesenchymal tumor with malignant po-
tential. Unlike hepatic angiomyolipoma, HEAML is devoid of adipocytes. Thus, it is easy to be misdiagnosed 
as other tumors of liver, especially hepatocellular carcinoma (HCC) on preoperative imaging examinations. 
Herein, we present a case of HEAML mimicking HCC on magnetic resonance (MR) and �uorine-18-�uoro-

18deoxyglucose positron emission tomography/computed tomography ( F-FDG PET/CT) in a 50-year-old 
female. After the primary diagnosis of HCC, the patient underwent a laparoscopic resection. The histopa-
thology and immunohistochemical staining helped to reach the �nal diagnosis of HEAML. The important 
sign of central vessel can be seen on MRI in this case. The average apparent di�usion coe�cient (ADC) 

-3 2 -3 2value of the HEAML is 0.86±0.13×10 mm /s, which is lower than that of 0.97±0.02×10 mm /s of the normal 
18 18liver. Previous literature on F-FDG PET/CT imaging of HEAML is limited to only 2 cases. The F-FDG PET/CT 

18images of HEAML with high F-FDG accumulation with a maximum standardized uptake value (SUVmax) 
of 8.88 and extensive necrosis are presented, indicating its malignant potential. This case aims to improve 

18the ability of di�erential diagnosis from HCC on multimodal imaging, and provides values for further F-
FDG PET/CT related studies.
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Introduction

Hepatic epithelioid angiomyolipoma (HEAML) is a rare kind of hepatic mesenchy-
mal tumor with potential malignancy. Up to now, most HEAML are reported on 
basis of individual cases or small samples. As its low incidence combined with 

nonspeci�c clinical manifestations and atypical imaging �ndings, it is easy to be 
misdiagnosed as other liver tumors with a high rate up to 40.34% (165/409), especially he-
patocellular carcinoma (HCC) which topped the list (71/409) [1]. Here, we present a case of 
HEAML mimicking HCC on magnetic resonance imaging (MRI) and analyze it on positron 

18emission tomography/computed tomography with �uorine-18-�uorodeoxyglucose ( F-
FDG PET/CT).

Case Report

A 50-year-old female was admitted to our hospital with 1-month history of abdominal 
pain and 1-week history of chest pain. Physical examination revealed slightly rebound 
tenderness at the upper abdomen, accompanied by swelling pain at the manubrium of 
sternum. For the past medical history, the patient had pulmonary and intestinal tuber-
culosis for more than 16 years, and a sternum tuberculosis resection for more than 6 ye-
ars. The patient self-reported the tuberculosis had been cured and no anti-tuberculosis 
drugs were taken recently. The history of other infectious diseases such as viral hepatitis 
was denied.

After admission, the patient underwent laboratory examinations, ultrasound, MR and 
18F-FDG PET/CT. Laboratory examinations showed that the lactate dehydrogenase was 
785IU/L, hepatitis B core antibody was 6.16s/CO and tumor indicators were all negative. 
Ultrasound revealed mixed echo-mass in left liver and HCC to be suspected. Unenhan-
ced MR images showed the mass located at the left lateral lobe of the liver was measured 
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about 8.4×6.5cm with hyperintensity on T2-weighted ima-
ging (T2WI, Figure 1A) and hypointensity on T1-weighted 
imaging (T1WI, Figure 1B). Di�usion-weighted imaging 
(DWI, Figure 1D) showed a hyperintense mass using a high b 

2value of 800sec/mm  and the corresponding ADC map (Fi-
gure 1E) showed a decreased signal intensity in the mass. 
The ADC value of HEAML and the normal liver was measu-

-3 2red and calculated as 0.86±0.13×10 mm /s and 0.97± 
-3 20.02×10 mm /s, respectively. Enhanced MR images (Figure 

2) showed the mass was unevenly enhanced in arterial pha-
se and washed out in delayed phase with a low signal rela-

tive to the surrounding liver, accompanied by the enhanced 
pseudocapsule, suggesting an impression of HCC. Fluorine-
18-FDG PET/CT images showed the mass accompanied by a 

18ring-shape of high accumulation of F-FDG, with a maxi-
mum standardized uptake value (SUVmax) of 8.88, was con-
sidered as a malignant liver tumor (Figure 3B). Another le-

18sion with high uptake of F-FDG is a soft tissue nodule at the 
right front of the manubrium, with a SUVmax of 10.02 (Figu-
re 3A). Combining with the history of sternal tuberculosis 
surgery, the soft tissue nodule with calci�cation was con-
sidered as tuberculous in�ltration.  
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Figure 2. Enhanced MR imaging. (A) The pre-enhanced T1WI with fat suppression. (B) In arterial phase, tortuous vascular enhancement can be observed (red arrow). (C) In 
portal phase, the tumor is further enhanced. (D) In delayed phase, the tumor enhancement is slightly washed out and lower than the normal liver, with a delayed enhan-
cement of vessels (red arrow).

Figure 1. Unenhanced MR imaging. T2WI (A) and T2WI (B) showing large necrosis area with hemorrhage signal. There is no fat attenuation in the in phase (B) and out-phase 
(C). The DWI (D) and the corresponding ADC map (E).



The impression for the mass tended to be HCC, so the la-
paroscopic resection of complicated HCC was performed. 
During the operation, the texture of the liver was normal, 
and the hard mass was successfully resected. Grossly obser-
ved, the tumor was a white grayish yellow mass with a size of 
about 5×3.5cm. At microscopy, the epithelioid type of tu-
mor cells showed solid nested appearance, with large areas 
of necrosis, hemorrhage and intravascular tumor emboli. 
The tumor cells had abundant cytoplasm, large nuclei, obvi-

ous nucleoliand some nuclei were malformed (Figure 4B). 
Immunohistochemistry was displayed as followed (Figure 
4C-F): Hepatocyte (-), AFP (-), Arginase-1 (-), Glypican-3 (-), 
CEA-R (-), CD34 (+), Galectin-3 (-), CK7 (-), CK19 (-), S-100 (-), 
Melan-A (+), HMB45(+), Ki-67 (7%). The �nal histopathologic 
diagnosis was con�rmed to be HEAML.

The follow-up at 24 months revealed no evidence of tu-
mor recurrence and metastasis.  

Figure 4. Pathological photographs. (A) Microscopically, the tumor is well de�ned by extremely pressured normal liver parenchyma. There are large and malformed blood 
vessels with focal hemorrhage (HE×10). (B) The tumor is almost entirely composed of epithelioid cells without adipose components (HE×200). Immunohistochemistry re-
veals the cells are positive for HMB-45 (C, magni�cation × 400), Melan A (D, magni�cation × 400) and Ki-67 (F, magni�cation × 400), negative for S-100 (E, magni�cation × 
400). The Ki-67 index is approximately 7%.

18Figure 3. F-FDG PET-CT imaging of the soft tissue nodule (A) and the mass in liver (B). 
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Discussion

Angiomyolipoma (AML) is generally regarded as a kind of be-
nign mesenchymal tumor. It is mainly composed of smooth 
muscle cells, abnormal blood vessels and mature adipocytes 
in varying proportions. Based on the content of di�erent 
components, there are multiple histological variations of 
AML. Epithelioid angiomyolipoma (EAML), as a special vari-
ant of AML, is composed almost extensively of epithelioid cel-
ls and devoid of adipocytes, which is thought to possess ma-
lignant potential [2]. Epithelioid angiomyolipoma is com-
monly seen in kidney, but is rarely occurred in liver, which is 
known as HEAML. It tends to occur in young and middle-
aged women, with a male to female ratio of 1:4.84 and a me-
dian age of 44 years [1]. There are no speci�c correlations with 
hepatitis, cirrhosis and family history of tumor. Alpha-feto-
protein (AFP) and other tumor indicators are usually negative 
[2]. Most of HEAML are usually found occasionally by regular 
health checkups or examinations for other diseases. When 
the tumor is large enough, it can be found by complications 
such as palpable abdominal mass, abdominal pain, and few 
are treated for tumor spontaneous rupture. In this case, the 
clinical data are basically consistent with those reported in 
the literature. There are no special tumor indicators increased, 
except the elevation of lactate dehydrogenase, which shows 
nonspecial directivity. 

Immunohistochemistry is one of the most important diag-
nostic methods for HEAML. HEAML is considered as a mem-
ber of the perivascular epithelioid cell tumor (PEComa) fa-
mily, which is characterized by the expression of both mela-
nocytic markers of HMB-45 and Melan A [3]. The absent ex-
pression of S-100 helps the distinction from malignant mela-
noma [4]. In this case, the epithelioid cell morphology (Figure 
4B), the positive expression of HMB45 and Melan-A, and ne-
gative expression of S-100 can make de�nitive diagnosis of 
HEAML. Most HEAML are benign, and malignant HEAML are 
rarely reported. Up till now, de�nitive criteria for malignant 
HEAML have not been put forward. Relevant literature sug-
gested large tumor size, cytologic atypia, coagulative nec-
rosis, vascular invasion and metastasis appear to be associ-
ated with malignant transformation of HEAML [5]. The case 
we report contains malformed nuclei, intravascular tumor 
emboli and large area of necrosis, which suggest it a malig-
nant tendency. However, the patient is free of tumor recur-
rence and metastasis at a 24-month follow-up, which may be 
related to the weak expression of Ki-67 of 7% in this case. We-
ak expression of Ki-67 indicates the tumor is in slow growth 
and in a non-proliferating phase [5]. The median time of pos-
toperative relapse was reported as 42.5 months [1]. Therefore, 
whether the tumor is malignant or not needs further follow-
up.

Due to the lack of fat in the HEAML, it is di�cult to distingu-
ish from other liver tumors on MRI. Additionally, when its en-
hanced appearance is overlapped with that of HCC, the dis-
tinction between the two is particularly di�cult. Studies have 
shown that HEAML is rich in tortuous and dilated vessels with 
spot-and-strip-shaped vascular enhancement within the tu-
mor, named the central vessel sign, is a characteristic imaging 
�nding of HEAML [6]. In HCC, the tumor supply vessels are 

mainly hepatic arteries. These vessels are discontinuous and 
irregular. While in HEAML, the enhanced blood vessels are 
mainly in venous structures [6], which are tortuous, smooth 
and varied in thickness. The early enhanced vessels in arterial 
phase were pathologically proven to be malformed venous 
vessels (Figure 4A) in our case. Most of these venous vessels in 
HEAML are connected to drainage veins such as hepatic vein, 
portal vein or inferior vena cava. Previous literature has re-
ported the rate of early enhanced venous in arterial phase of 
HEAML is signi�cantly higher than that of HCC with an occur-
rence rate up to 72.7%, which is called early venous drainage 
sign of HEAML [7]. It is also an important imaging feature of 
HEAML. Unfortunately, in this case, this sign is not so obvious. 
There are still clear enhanced tumor vessels in delayed phase, 
which may be related to the long retention time of the con-
trast agent after entering the thick-walled vessels [8]. 

The enhancement patterns of HEAML are diverse, mainly 
divided into three types, including fast wash-in and fast 
wash-out, fast wash-in and slow wash-out, and delayed en-
hancement [1, 7]. These kinds of radiological variations may 
be explained with the diversity and variability of tumor com-
ponents [8]. This case can be described as the fast wash-in 
and slow wash-out enhancement, which cannot be di�ere-
ntiated from the typical wash-out enhancement pattern of 
HCC. Hepatocellular carcinoma can also display atypical en-
hancement patterns of iso-, hypo- or hyper-vascular lesions 
without wash-out [9]. Moreover, in this case, a ring-shaped 
enhanced pseudocapsule can be seen in portal and delayed 
phase. Literature con�rmed that when HEAML is large eno-
ugh, it can compress the surrounding liver parenchyma to 
form a pseudocapsule [1]. Some studies have demonstrated 
HAML possessed higher ADC values than HCC [7]. However, 
in this case, the ADC value of HEAML is lower than the normal 
liver. This may be due to the intratumoral hemorrhage that re-
duced the ADC value. Hence, it is extremely di�cult to distin-
guish HEAML and HCC through enhancement pattern, pseu-
docapsule and ADC value.

As HEAML is a potentially malignant tumor, it is necessary 
to de�ne the range of lesions. Fluorine-18-FDG PET/CT can 
detect the distribution of lesions in a larger area. Previous 

18literature on the use of F-FDG PET/CT in the assessment of 
HEAML is limited. Literature has suggested HEAML with in-
tratumor hemorrhage is characterized by high accumulation 

18 18of F-FDG [10]. Necrosis and high F-FDG uptake of EAML of-
ten indicate the tumor biological aggressiveness [11]. In this 
case, the PET/CT images show a mass with extensive necrosis 

18and high F-FDG accumulation indicating its malignant po-
18tential. High F-FDG accumulation in tumor is easily confu-

sed with other hepatic malignancies, but it has values in di�e-
rential diagnosis for well or moderately di�erentiated HCC to 
some extent. Well or moderately di�erentiated HCC possess 

18relatively low F-FDG uptake due to the low glucose tran-
sporter-1 (GLUT1) and high glucose-6-phosphatase (G6Pase) 

18expression [12]. However, high F-FDG is accumulated in po-
18orly di�erentiated HCC, so the high F-FDG uptake of the he-

patic mass in PET/CT can actually exclude a well di�erenti-
18ated HCC. Nevertheless, the F-FDG uptake in HEAML is also 

variable, and even two lesions in the same liver can have 
18 18di�erent levels of F-FDG uptake [13]. Therefore, F-FDG PET/ 

CT for the identi�cation of HEAML needs further studies.
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In conclusion, we report a case of HEAML mimicking HCC 
18on MRI and F-FDG PET/CT. Although the imaging mani-

festations of HEAML and HCC overlap, signs of central vessel 
and early venous drainage on MRI can provide important 
values for di�erential diagnosis. The clinical data such as no 
history of hepatitis and cirrhosis also help to make diagnosis. 

18In addition, the F-FDG accumulation on PET/CT also o�ers 
some clues for diagnosis. The �nal diagnosis of HEAML still 
depends on the histopathologic and immunohistochemical 
features.
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