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Abstract

AIM: To explore the characteristics of multi-slice
computed tomography (CT) manifestations of hepatic
epithelioid angiomyolipoma (HEA), improve the rate of
accurate diagnosis, and reduce the misdiagnostic rate.

METHODS: The multi-slice CT manifestations in five
patients who were diagnosed with HEA definitely by
postoperative pathological examination were analysed
retrospectively. Three female patients and two male
patients were included. Before operation, four patients
received plain CT scanning and dynamic enhancement
scanning, and the other patient only received enhance-
ment scanning, with immunohistochemical analysis
conducted after postoperative pathological examina-
tion. Four patients were misdiagnosed by CT, including
three patients misdiagnosed with hepatic cell carcinoma
and one patient with focal nodular hyperplasia.
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RESULTS: Upper abdominal multi-slice spiral CT scan-
ning and three-stage enhancement scanning were con-
ducted in five patients with HEA before operation. HEA
had certain characteristic CT manifestations: low den-
sity masses, a few relatively high-density masses or fat-
density masses diffusely shown in foci, clear boundary,
round or oval and large focus, and tumour size rang-
ing from 3.1 cm x 2.5 cm to 7.0 cm x 5.2 cm. During
enhancement scanning, the foci were significantly en-
hanced uniformly or non-uniformly during the arterial
phase, while during the venous and equilibrium phases,
the foci were enhanced continuously or showed obvi-
ous low-density masses. Obviously enhanced and wid-
ened vessels could be found adjacent to foci or in the
central area of foci during the arterial phase.

CONCLUSION: CT manifestations of HEA have certain
characteristics. Primary diagnosis can be obtained by
combining CT findings with clinical data, but pathologi-
cal examination is still needed for a definite diagnosis.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: The multi-slice computed tomography mani-
festations in five patients with HEA were analyzed in
the study. In computed tomography scanning, low den-
sity masses, a few relatively high density masses or fat
density masses were showed in foci, the boundary was
clear, the focus was round or oval and large, and the
size of the tumour was 3.1 cm x 2.5cmto 7.0 cm x 5.2
cm. The foci were significantly enhanced during arterial
phase, enhanced continuously or showed obvious low
density masses during venous phase and equilibrium
phase, and obviously enhanced and widened vessels
could be found adjacent to foci or in the central area of
foci.
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INTRODUCTION

Angiomyolipoma commonly occurs in the kidney and
liver, but is also found in the retroperitoneum, heart, me-
diastinum, lung, and Vagina“’}]. A typical angiomyolipoma
consists of vessels, smooth muscles, and fat. Ishak'”
reported hepatic epithelioid angiomyolipoma (HEA) for
the first time. HEA is a kind of rare mesenchymal benign
tumour and a special type of angiomyolipoma. HEA
consists of epithelioid cells and is commonly found in fe-
males, with the male to female ratio of 1:5”%. HEA does
not have special clinical manifestations and may be easily
confused with many kinds of tumours. Therefore, the
rate of misdiagnosis is very high.

At present, HEA is considered a kind of epithelioid
tumour adjacent to vessels and different from hamarto-
ma™". The pathological diagnosis depends on immuno-
histochemical examination”. The biological behaviour of
HEA is benign generally, but malignant HEA has been
reported, and the prognosis of some patients are bad.
Now many scholars have realised that the biological be-
haviour of HEA has malignant potential“om. Some stud-
ies have shown that high expression of Ki-67 is one of
the characteristics of HEA™™. Therefore, eatly diagnosis
of HEA is very important.

Multi-slice spiral computed tomography (MSCT) is an
important method for preoperative diagnosis of HEA,
but the CT manifestations are various because HEA does
not contain or rarely contains mature adipose tissue" 'Y,
Thus, diagnosis is difficult, with the accuracy rate of
preoperative diagnosis being 32% or less, and diagnosis
mainly depends on puncture and biopsy currently*",
This study retrospectively analysed CT manifestations in
five patients who were diagnosed with HEA definitely
by pathological examination and immunohistochemical
examination, in order to improve diagnosis of the disease
and provide a reference for improving the rate of accu-
rate preoperative diagnosis of HEA.

MATERIALS AND METHODS

Subjects

Five patients with HEA who were diagnosed definitely
by pathological examination after operation at our hos-
pital from May 2010 to June 2012 were included, includ-
ing two men and three women. Their mean age was 56.5
years (range: 46-61 years). Three patients were found with
a liver space-occupying lesion and without any clinical
symptoms; two patients visited the hospital because of
distending pain in the right upper quadrant without obvi-
ous causative factors. All five patients were found to be
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HBsAg- and alpha fetoprotein-negative and have normal
hepatic function. Before operation, four patients received
plain CT scanning and dynamic enhancement scanning,
and the other patient only received enhancement scan-
ning,

Methods

All patients were asked to comply with an absolute diet
for 6-8 h before scanning, The patients were supine when
scanning was performed, using 64-MSCT (Siemens,
Germany). The scanning parameters were as follows:
the spiral collimation was 64 X 0.625; the thickness of
each slice was 5 mm; the interval thickness was 5 mm;
the speed of couch movement was 12 mm/s; the tube
voltage was 120 kV; and the tube current was 260-320
mAs. The extent of scanning was as follows: during the
plain scanning phase, arterial phase, venous phase, and
equilibrium phase, the extent of scanning was from the
diaphragmatic dome to the level of the inferior pole of
the kidney, including the whole liver; the scanning was
finished for one time when the patient held their breath
at the end of inspiration. Anconal venous transfusion of
non-ionic contrast medium (OmniPaque 300 or Ultravist
300, 80-100 mL) with a high pressure injector was used
during enhancement scanning, The rate of injection was
3.0 mL/s. The starting times of the artetial phase, venous
phase, and equilibrium phase were 25, 35, and 60 s after
the beginning of injection, respectively. After scanning,
the original data wete processed by thin slice reconstruc-
tion (one millimetre, the interval between two adjacent
slices was one millimetre). The images of all patients re-
ceived multiplanar reconstruction.

RESULTS

Upper abdominal multi-slice spiral CT scanning and
three-stage enhancement scanning were conducted in the
five patients before operation. The growth positions of
HEA included the right lobe of the liver (three patients)
and the left lobe of the liver (two patients). The size of
tumour was 3.1 cm X 2.5 cm to 7.0 cm X 5.2 cm. The CT
manifestations of HEA were: the tumours were round;
slightly low-density masses were found in four patients
(Figure 1A) and a low-density mass was found in one
patient (Figure 2A); the boundary of tumours was cleat;
and no bleeding, necrosis, cystic degeneration, or calcifi-
cation was found. A little fatty density was found in one
case, but dilatation of adjacent intrahepatic bile duct was
not found.

The manifestations during dynamic enhancement
scanning were: the lesions of five patients were enhanced
significantly during the arterial phase; and the enhance-
ment degree was stronger than that of liver parenchyma,
including four patients with non-uniform enhancement
(Figure 1B) and one patient with uniform enhancement
(Figure 2B). Contrast agent disappearance was found in
three patients during the venous phase and equilibrium
phase, including two patients with an obvious decrease of

March 28, 2014 | Volume 20 | Issue 12 |



Dai CL et a/. MSCT manifestations of hepatic epithelioid angiomyolipoma

Figure 1 Computed tomography plain scanning: oval mass in posterior
segment of the right hepatic lobe, slightly low density, clear boundary,
and uniform density (A); venous phase: the enhancement of foci weaken-
ing (B); arterial phase: obvious and uniform enhancement of foci (C).

enhancement degree, which was significantly lower than
that of normal liver parenchyma, and one patient with a
decrease of enhancement degree that was slightly lower
than that of normal liver parenchyma (Figure 1C). The
lesions of two patients were enhanced continuously. The
enhancement degree of lesions during the venous phase
was stronger than that of normal liver parenchyma, and
the enhancement degree of lesions during the equilib-
rium phase was similar to that of liver parenchyma (Figure
2C). Enlarged vessels were found near the tumout or in
the central area of the tumour of two patients (Figure
1B).

Among the five patients with HEA, four were mis-
diagnosed, including three diagnosed with hepatic cell
carcinoma (HCC) and one with focal nodular hyperplasia
(FNH). Multi-slice CT manifestations in five patients
with HEA are displayed in Table 1.
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Figure 2 Arterial phase: non-uniform enhancement of foci (indicated by
a white arrow), and widened vessels in central area of foci (indicated by a
black arrow) (A); CT plain scanning: oval mass in the right hepatic lobe,
low density, clear boundary, and uniform density (B); equilibrium phase:
continuous enhancement of foci, and equidensity (C).

DISCUSSION

HEA is a kind of very rare mesenchymal tumour and
mainly consists of epithelioid cells”. HEA does not
contain adipose tissue or contains little mature adipose
tissue, so its diagnosis is difficult. In recent years, it has
been reported that angiomyolipoma is a true neoplasmlzn],
but there are previous few reports on imaging of HEA,
and the prognosis of some patients is bad”"*. There-
fore, more attention should be paid to the disease. In this
study, the diagnosis of HEA was improved by retrospec-
tively analysing the imaging data of five patients with
HEA.

CT manifestations of HEA vary and diagnosis is dif-
ficult. Most of the patients were diagnosed definitely by
puncture and biopsy”**!. Peh and partners™ reported
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Table 1 Multi-slice computed tomography manifestations in five patients with hepatic epithelioid angiomyolipoma

Shape  Boundary Density Enhancement Abnormal vessels adjacent to tumors
and intratumoral abnormal vessels
Oval Clear Slightly low, uniform Fast in and slow out enhancement No
Oval Clear Slightly low, non-uniform,  Fast in and fast out enhancement pattern, non-uniform No
containing a few lipid enhancement
Oval Clear Slightly low, uniform Fast in and fast out enhancement pattern, non-uniform Yes
enhancement
Oval Clear Slightly low, uniform Fast in and slow out enhancement pattern, continuous No
and non-uniform enhancement
Oval Clear Slightly low, uniform Fast in and slow out enhancement pattern, continuous Yes

and non-uniform enhancement

three patients with HEA of different manifestations, in-
cluding one case whose CT manifestations were similar to
those of FNH, one case whose CT manifestations were
similar to those of HCC, and one case with typical CT
manifestations of HEA (coexistence of lipid, widened
vessels, and smooth muscle tissue, which were similar to
the reported manifestations). It is easy to diagnose typical
HEA mixed with lipid, but most of the HEA foci had no
lipid, which made diagnosis difficult”.

Analysis of CT manifestations in five patients with
HEA showed that the boundary of foci of the five pa-
tients was clear, the foci were large, round or oval. The
densities in four patients were relatively uniform and
without lipid; the density in one patient was not uniform,
with a little adipose tissue in focus. During enhance-
ment scanning, the foci of five patients were obviously
enhanced during the arterial phase, including the foci
of four patients that were enhanced non-uniformly and
the focus of one patient that was enhanced uniformly.
The vessels adjacent to foci or in the central area of foci
widened. During the venous phase, four patients showed
low-density masses, and one patient showed a high-
density mass. This mass continued to be present in the
equilibrium phase, showing equidensity mass.

It is concluded that it is not difficult to diagnose the
lesions with adipose density in foci, while for the lesions
without adipose density in foci, HEA should be consid-
ered when the following conditions appear: low density
is shown in plain CT scanning, the boundary is clear, the
foci are round or oval, and the size of foci is large (the
long diameter of foci in the study was 3.1 cm or more);
during enhancement scanning, the foci are obviously
enhanced uniformly or non-uniformly during the arterial
phase, then the foci show high density or obvious low
density during the venous phase and equilibrium phase;
and obviously enhanced and widened vessels are found
in the area adjacent to foci or in the central area of foci
during the arterial phase.

Among the five patients with HEA in the study, three
showed low-density masses or slightly low-density masses
during plain scanning, and they were misdiagnosed as
HCC because of the characteristic of ‘fast in and fast out
enhancement pattern’; and one patient showed a slightly
low-density mass during plain scanning, and the patient
was misdiagnosed with FNH because of the characteris-

(4 9

Boiovidengs  WIG | www.wjgnet.com

tic of ‘fast in and slow out enhancement pattern’. Thus,
HEA needs to be differentiated from the following dis-

cases.

HCC

Patients with HCC often show an irregular low-density
mass, and most of them have medical histories of hepa-
titis B or liver cirrhosis. The level of alpha foetoprotein
is high, and portal vein cancer embolus formation is of-
ten found. Large foci are enhanced obviously and non-
uniformly during enhancement scanning. In contrast,
HEA is a round or oval mass with slightly low or low
density. The foci are large with a ‘fast in and fast out en-
hancement pattern’, and the enhancement of foci is not
uniform generally. The patients do not have a medical
history of hepatitis B and the results of laboratory ex-
amination are negative™ ™,

FNH

The foci are equidensity and equisignal masses compared
with liver parenchyma on CT. The characteristic is a star
scar in the central area of foci, which show a ‘fast in and
slow out enhancement pattern’ and continuous enhance-
ment, but the star scar cannot be enhanced. Conversely,
the foci of HEA are slightly low-density or low-density
masses, without a scar in the central area of foci™ .

In short, the imaging manifestations of HEA have
certain characteristics. Primary diagnosis can be obtained
by combining CT findings and clinical data (e.g., without
a medical history of hepatitis B and negative results of
laboratory examination), but a definite diagnosis depends
on puncture and biopsy or histopathological examination.

COMMENTS

Background

Hepatic epithelioid angiomyolipoma (HEA) is a kind of very rare mesenchymal
tumour and mainly consists of epithelioid cells. HEA does not contain adipose
tissue or contains little mature adipose tissue, so its diagnosis is difficult. In
recent years, it has been reported that angiomyolipoma is a true neoplasm, but
there are previous few reports on imaging of HEA, and the prognosis of some
patients is bad. Therefore, more attention should be paid to the disease. In this
study, the diagnosis of HEA was improved by retrospectively analysing the im-
aging data of five patients with HEA.

Research frontiers

In recent years, it has been reported that angiomyolipoma is a true neoplasm,
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but there are previous few reports on imaging of HEA, and the prognosis of
some patients is bad. Therefore, more attention should be paid to the disease.

Innovations and breakthroughs

In this study, the diagnosis of HEA was improved by retrospectively analysing
the imaging data of five patients with HEA.

Applications

Computed tomography (CT) manifestations in patients with HEA have certain
characteristics. Primary diagnosis can be obtained by combining CT findings
with clinical data, but pathological examination is still needed for a definite diag-
nosis.

Peer review

In this manuscript, the authors explores and analyzes CT manifestations of five
patients with HEA who were diagnosed definitely by pathological examination
and immunohistochemistry, and provide reference for improving accurate rate
of diagnosis. The manuscript is very well written.
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