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Case Report
Hepatic epithelioid angiomyolipoma: a report of two
cases and review of the literature
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Abstract: Hepatic epithelioid angiomyolipoma (EAML) is an uncommon mesenchymal tumor with malignant poten-
tial, which is clinically susceptible to being misdiagnosed as hepatocellular carcinoma. Therefore, accurate diagno-
sis of hepatic EAML and treatment is necessary. We report two cases of hepatic EAML that were identified by ab-
dominal computed tomography (CT). The first case presented in a 37-year-old woman and was an oval-shaped liver
mass, measuring 4.5x4.2x4.9 cm. The second case presented in a 51-year-old woman and was a round-shaped
mass measuring 4x3.5x3.7 cm. Both patients underwent laparoscopic resection. Microscopically, we detected
epithelioid and spindle-shaped cells with adipocytes. After the analysis of biomarkers, we found that both cases
were positive for HMB45 and Melan-A, which helped to confirm the diagnosis. Hepatic EAML is a rare clinical tumor,
which has a high rate of misdiagnosis and the final diagnosis depends on histopathologic and immunohistochemi-
cal features. Laparoscopic resection remains the recommended choice for hepatic EAML. Partial hepatic EAML has

a tendency become malignant and thus long-term follow-up is needed.
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Introduction

Hepatic EAML is an uncommon mesenchymal
tumor, which originated from the mesoderm. It
has been reported that hepatic EAML predomi-
nantly affect women aged 30-50 years old [1].
Angiomyolipomas are grossly heterogeneous
and composed of abnormal blood vessels,
smooth muscle cells of different differentiation
stages, and a small amount of adipose tissue.
In immunohistochemistry, HMB45 and Melan-A
simultaneously can be positive for diagnosis
for this tumor. Hepatic EAML is often misdiag-
nosed as liver cancer and other malignant
tumors, with a misdiagnosis rate up to 70.4%
[2]. Previously, tumor resection use more open
surgery, and patients suffer major trauma. In
this report, we present two cases of resected
hepatic EAML and discuss the characteristics
of hepatic EAML.

Case report

Case 1: A 37-year-old woman was referred to
our hospital due to a mass in the left lateral
lobe of the liver detected on ultrasonography

(US) during a routine health checkup. She did
not have hepatitis and denied the history of tak-
ing contraceptives. No abnormality was found
in physical examination. The initial laboratory
findings showed normal liver function tests
(Table 1). Tumor marker tests for carbohydrate
antigen 19-9, carbohydrate antigen 125, carci-
noembryonic antigen, alpha-fetoprotein were
all within the reference range (Table 1). Tests
for hepatitis B and C virus were negative (Table
1). A computed tomography scan was per-
formed, which showed the mass measured
4.5x4.2 cm at segment 2 and 3 of the liver
(Figure 1A), was enhanced on arterial phase
(Figure 1B), and washed out on portal period
and delayed phase (Figure 1C), suggestive of
hepatocellular carcinoma. The impression for
the mass was hepatocellular carcinoma, so
the patient underwent laparoscopic left lateral
lobectomy of liver. At surgery, a 4.5x3.8 cm
sized tumor arising from the left lateral lobe of
liver with no capsule was found (Figure 2A). The
mass was successfully excised (Figure 2B and
2C), and the patient’s postoperative course
was uneventful. Histologically, the mass, mea-
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Table 1. Clinical features of the 2 patients
with hepatic EAML

Case Patient 1 Patient 2
Age (year) 37 51
Gender F F
Lesion Location left lateral lobe left lobe
Lesion amount 1 1
Size (cm) 4.5x4.2%x4.9 4x3.5%3.7
Viral hepatitis N N
ALT (u/1) 8 39
AST (u/l) 15 26
y-GT (u/l) 9 32
ALP (u/1) 71 64
TBIL (umol/I) 5.2 4.8
IBIL (umol/I) 1.9 1.7
AFP (ng/ml) 3.29 2.75
CEA (ng/ml) 1.01 0.76
CA19-9 (U/ml) 11.31 4.83
CA125 (U/ml) 15.25 7.72

F, female; N, no; ALT, alanine aminotransferase; AST, as-
partate aminotransferase; y-GT, y-glutamyl transpeptid-
ase; ALP, alkaline phosphatase; TBIL, total bilirubin; IBIL,
indirect bilirubin; AFP, alpha fetoprotein; CEA, carcino-
embryonic antigen; CA19-9, carbohydrate antigen 19-9;
CA125, carbohydrate antigen 125.

suring 4.5x3.8x4.7 cm, was well circumscribed
with surrounding normal liver tissue (Figure
2D). Immunohistochemistry was performed
using a panel of antibodies to tumor markers,
which showed that the tumor cells were posi-
tive for HMB45 (Figure 4D), Melan-A (Figure
4E), smooth muscle actin (SMA) (Figure 4F)
and negative for AE1/AE3, Hepatocyte, TFE3.
The cell proliferation marker, Ki67 showed a
cell proliferation rate of <5%. These findings
confirmed a diagnosis of hepatic EAML.

Case 2: A 5l-year-old woman who had no
remarkable medical history had an abdominal
sonography at local hospital for regular check-
up. The scan revealed a 4.6x4 cm sized mass
in the left hepatic lobe. On attending at the hos-
pital, the patient denied having a history of
hepatitis and taking contraceptives. No abnor-
mality was found in physical examination. She
was advised to have a CT scan of the abdomen,
which showed a well-defined, round mass in
the left hepatic lobe measuring 4x3.5x3.7 cm
(Figure 1D). After contrast administration, on
arterial phase, there was significant enhance-
ment on CT in the most areas of the tumor
(Figure 1E). On portal period, there was no
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clear enhancement observed in most areas of
the tumor and still some slight enhancement in
small areas of the tumor (Figure 1F). Laboratory
findings, including liver function tests, tumor
marker tests (CA19-9, CA125, CEA, AFP), and
tests for hepatitis B and C virus were normal
(Table 1). The clinical diagnosis was a liver
occupying lesion. The patient underwent lapa-
roscopic left lobectomy of liver (Figure 3A-E).
The mass was successfully excised, and the
patient’s postoperative course was uneventful.
Immunohistochemical staining for HMB45
(Figure 5D), MelanA (Figure 5E), and SMA
(Figure 5F) showed diffuse strong positive
staining and Ki67 showed a cell proliferation
rate of <5%, supporting a diagnosis of hepatic
EAML.

Discussion

Angiomyolipoma (AML), derived from meso-
derm, is a rare and malignant tumor. Apart from
angiomyolipoma, lymphangiomyomatosis, clear
cell “sugar” tumor of the lung and a group of
rare, morphologically and immunophenotypi-
cally similar lesions arising at a variety of vis-
ceral and soft tissue sites, nearly all show
immunoreactivity for both melanocytic (HMB-
45 and/or melan-A) and smooth muscle (actin
and/or desmin) markers. These tumors all
share a distinctive cell type, the perivascular
epithelioid cell or ‘PEC’. Therefore, those tumors
are classified as perivascular epithelioid cell
tumors [3]. Epithelioid angiomyolipoma (EAML)
is a rare subtype of AML. It is commonly seen in
the kidney and is rare in the liver.

Hepatic EAML comprises three tissue elem-
ents: blood vessels, epithelia, or spindle-sh-
aped smooth muscle cells, and mature adipose
tissue. According to the tissue components,
hepatic EAML can be divided into four sub-
types: myoma type (adipose tissue <10%),
hemangioma type, lipoma type (adipose tissue
>70%) and hybrid type (smooth muscle, blood
vessels and fat accounted for a certain propor-
tion). For both of the two cases in this report,
the tumor belonged to a typical hybrid type.

Most of the patients with hepatic EAML have no
symptoms and their lesions are detected inci-
dentally during routine medical examination.
Few patients suffer from liver abdominal dis-
comfort or pain due to a larger tumor, and few
patients are treated by spontaneous rupture of

Int J Clin Exp Pathol 2018;11(3):1739-1745



Case report of hepatic EAML

Figure 1. Imaging characteristics of hepatic EAML. A 37-year-old woman with hepatic EAML in left lateral lobe of
liver. (Patient 1, A. Non-enhanced CT scan shows hypo-attenuating lesion in segment. B. Contrast-enhanced CT
scan shows obviously enhanced lesion in the arterial phase. C. The lesion is hypo-attenuating in the portal venous
phase). A 51-year-old woman with hepatic EAML in left lobe of liver. (Patient 2, D. Non-enhanced CT scan shows
hypo-attenuating lesion in segment. E. Contrast-enhanced CT scan shows of the homogeneous enhanced lesion
with thickly distorted vessels in the arterial phase. F. The lesion shows partly prolonged hyper-attenuating in the
portal venous phase).

The imaging characteristics of
hepatic EAML are correlated
with its histological compo-
nents. Thickly distorted ves-
sels and adipose tissue are
observed in these lesions as
an important feature of diag-
nosis. But most hepatic EAML
has less or no adipose tissue,
little or no fatty attenuation or
tense was observed on CT or
MRI images, which makes pre-
operative diagnosis difficult.
In the plain phase, the CT scan
of a lipoma type shows mass
similar to fat, and the density
of soft tissue which is com-
posed of a small amount of
malformed vessels and spin-
dle smooth muscle cells can

Figure 2. A 37-year-old woman with hepatic EAML undergoing laparoscopic
hepatectomy (patient 1). A. The mass in the left lateral lobe of the liver could be observed in the lesion.
be seen under laparoscopy. B. Resection of the left lateral liver lobe. C. Com- Contrast-enhanced CT scan
plete resection of the left lateral lobe of the liver. D. The excised section of showed that there was no

the tumor shows a solid component, without a cystic component or apparent enhancement in fat compo-

capsule. nents and visible enhance-

ment in soft tissue of cords,
the tumor [4]. The ultrasonography findings are which could be distinguished from liparompha-
also non-specific, with a definite diagnosis rate lus. Hemangioma type had little or no adipose
of <1% [5]. tissue. Non-enhanced CT scan showed a low

1741 Int J Clin Exp Pathol 2018;11(3):1739-1745



Case report of hepatic EAML

Figure 3. A 51-year-old woman with hepatic EAML undergoing laparoscopic hepatectomy (patient 2). A. Occlusion
of left hepatic artery and branches. B. Ligation of left branch of portal vein. C. The margin line between left and
right liver appears. Intraoperative ultrasound confirmed the location of the tumor and the middle hepatic vein, the
range of liver resection was marked. D. Transection of the left branch of portal vein. E. Resection of the left liver
lobe. F. The cut surface shows a spherical, well demarcated tumor consisting of yellowish-brown tissue and areas
of hemorrhage.

{ o,
B
Figure 4. Histopathology of hepatic EAML (patient 1). (A) The tumor cells were arranged radial around blood vessels.
Microscopic features signifying aggressive behavior were observed (H&E stain, x40). (B) Eosinophilic epithelioid tu-
mor cells can be seen. Stromal fibrosis or necrosis is not observed (H&E stain, x100). (C) Epithelioid nuclei enlarged
and nucleoli visible (H&E stain, x200). Immunohistochemical analysis: The majority of the tumor cells were positive
staining for HMB45 (D) and Melan-A (E), inconspicuous for smooth muscle a-actin (F) (original magnification x200).

density shadow, and inside the mass, there
was a strip of vascular calcification. Contrast-

parenchyma. The myoma type and hybrid type
were often found to be solid masses cause of

enhanced CT scan showed tumors were evenly
enhanced in the arterial phase, with most
lesions decreased in the portal venous phase
but the density was still higher than that of liver
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the smooth muscle content. The low density or
mixed density masses in the liver were found in
the CT scan. All the tumors were markedly
enhanced in the arterial phase with vascular
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Figure 5. Histopathology of hepatic EAML (patient 2). (A) Tumors mainly consisted of epithelioid cells that comprised
approximately 95% of the total neoplastic mass (H&E stain, x40). (B) The tumor was comprised of sheets of large
polygonal cells with abundant granular eosinophilic cytoplasm (H&E stain, x200). (C) Atypical epithelioid cells con-
tain eosinophilic granular cytoplasm and pleomorphic nuclei (H&E stain, x400). Immunohistochemical staining was
positive for HMB-45 (D), Melan-A (E) and smooth muscle a-actin (F) (original magnification x200).

malformations with obvious enhancement
were seen at the center or margin of the tumor.
Some tumors showed a false capsule formed
by the compressed liver parenchyma and
sparse fibrosis tissues with small vessels,
which led to lesions with small or no vessels
that continued enhanced in the portal venous/
delayed phase [6]. But there were a few hepatic
EAML cases, such as case 1, which had neither
deformed thick blood vessels, but had the “fast
forward and fast out” mode, and could easily
be misdiagnosed as hepatocellular carcinoma.
The difference between the two lies in that not
only the enhancement of hepatocellular carci-
noma in the arterial phase was weaker than
that in hepatic EAML, and the time of enhance-
ment was earlier than that of hepatic EAML, but
also the margins of hepatocellular carcinoma
were more clear than those of hepatic EAML in
the portal venous phase [7]. In addition, hepa-
tocellular carcinoma usually occurs on the
basis of viral hepatitis or cirrhosis. Although the
enhancement pattern of case 1 is similar with
hepatocellular carcinoma, the boundary of the
tumor in the portal venous phase was coarse,
and the patient whose tumor marker was nor-
mal had no history of viral hepatitis or cirrhosis.
Two cases in this report had a lack of preopera-
tive MR. If the flow like blood vessels within the

1743

tumor could be seen on MR scan and enhanced
gross vessels could be seen after enhanced
scab, it could be further diagnosed as hepatic
EAML [8].

The final diagnosis of hepatic EAML depends
on histopathologic and immunohistochemical
features. Hepatic EAML which dominated by
expansive growth is usually a single solid mass
with no capsule. The reported diameter of the
tumor varies from 5.5 to 16 cm. Gross findings
of hepatic EAMLs are usually a brown nodule
with variegated appearance cause of intra-
tumoral hemorrhage or necrosis. Microsco-
pically, the tumor is mainly composed of large
polygonal and spider reticular epithelioid cells,
arranged in an irregular trabecular structure
and separated by a large sinusoidal vascular
network with abundant sinusoids. The tumor
cells have two kinds of forms: a cell cytoplasm
was translucent, surrounding the vacuole for-
mation, central eosinophilic fine particles ag-
gregate into blocks and another had an eosino-
philic cytoplasm that was full of fine particles,
with cells surrounding the deep staining, cen-
tral light staining, similar to the signet ring cell.
Microscopic findings of hepatic EAML are char-
acterized by epithelioid tumor cells with plu-
mp eosinophilic granular cytoplasm arranged
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around blood vessels. Immunohistochemical
staining showed that the tumor cells expressed
not only the markers of melanocytes but also
the smooth muscle source markers in different
degrees. HMB45 was the most sensitive mark-
er in melanocytes (100%), followed by Melan-A
(89%) and Mitf (50%~60%), meanwhile, smooth
muscle cell markers SMA, and MSA were posi-
tive [9]. Hepatic EAML is the only tumor in liver
that expresses HMB45 and Melan-A at present.
Therefore, HMB45 and Melan-A are positive,
which is of great significance in the diagnosis
of hepatic EAML. SMA, Vim, and CD34 can be
used as auxiliary diagnostic indexes. In these
cases, HMB45 and Melan-A were positive and
SMA was partly positive, which were in accor-
dance with the typical EAML phenotype. Under
electron microscope, organelles such as micro-
filaments, mitochondria, glycogen, rough endo-
plasmic reticulum, and many electron dense
granules were found in the cytoplasm. At high
magnification, the dense particles were sur-
rounded by a unit membrane, and the crystal
structure consisted of filaments with a diame-
ter of 50x101°~60%x1071°, arranged periodically
every 100x10°, and this crystal structure had
diagnostic significance.

Laparoscopic resection is the first choice for
the treatment of hepatic EAML, which has
advantages of less trauma and quicker recov-
ery. There is no definite conclusion in academic
therapy. Local resection was the main treat-
ment, including the whole tumor and the sur-
rounding normal liver tissue. Because the
tumor is small and located in the liver paren-
chyma, it is necessary to prepare intraoperative
ultrasound to determine the surgical margin
according to the location. About 9.3%~10% of
the patients experienced postoperative metas-
tasis or recurrence [10, 11]. Metastatic lesions
have been reported in the lung, liver, dia-
phragm, and mesentery [12]. The literature
shows that for biopsy proven hepatic EAML, if
the diameter is <5 cm, the liver function is nor-
mal and the serum hepatitis virus marker is
negative, the patient can be treated conserva-
tively, but close ultrasound or MR follow-up is
necessary [13]. Considering that China has a
high incidence rate of hepatitis, hepatic EAML
should be differentiated from hepatocellular
carcinoma first, so conservative treatment sh-
ould be very cautious. Although hepatic EAML
is generally managed as a benign tumor in clini-
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cal settings, it is becoming increasingly clear
that hepatic EAML should be regarded as
tumors of uncertain malignant potential. Eight
cases of malignant hepatic EAML have been
reported [12, 14-20]. Strict criteria for a diagno-
sis of malignant hepatic EAML have not been
established universally, relevant literature sug-
gests that significant cellular polymorphism,
vascular invasion, portal vein thrombosis, mi-
totic activity, mutation of p53, loss of CD117
expression, and metastasis appear to be asso-
ciated with malignant transformation of hepatic
EAML [21-23]. The incidence of malignant
EAML accumulation in the liver is about 4.1%,
so it is necessary to follow up after operation
[13]. The 2 patients in this report were cured
after six days and eight days, no complications
occurred, and the long-term follow-up is
ongoing.
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