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INTRODUCTION

Angiomyoliporma of the liver is a rare benign tumor that's composed
of variable mixtures of adipose tissue, smooth muscle and thick-walled
blood vessels, We report here on the imprint cytologic features of a
hepatic angiomyolipoma in a 47-year-old man, The smears showed
spindle and epithelioid tumor cells in clusters, trabeculae and single
cells. The spindle cells had elongated, cigar-shaped nuclei with finely
granular chromatin and fibrillary cytoplasm, The epithelioid cells had
round nuclei with a moderate amount of cytoplasm, Any adipose tis-
sue was not found, Immunohistochemically, both the spindle and
epithelioid cells revealed cytoplasmic positivity for smooth muscle actin
and HMB-45,

(Korean J Cytopatho! 2008;19(2):188-193)
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been reported on. 17 We report here on a case of hepat-

ic angiomyolipoma in a 47-year-old-man, and the

Angiomyolipoma of the liver is a rare benign mes-
enchymal tumor. It is composed of three tissue compo-
nents: mature fat cells, smooth muscle cells and thick-
walled blood vessels, The proportions of the three tis-
sue elements vary widely. Hepatic angiomyolipomas
reveal morphological heterogeneity and they can
mimic hepatocellular carcinoma or sarcoma, Therefore,
making the correct diagnosis is important, The cytolog-

ic findings of hepatic angiomyolipoma have rarely
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tumor was examined by touch imprint cytology.

CASE

A 47-year-old man presented with a liver mass that
was incidentally found during a health screening exam-
ination. Physical examination showed no specific find-

ings. He had a past medical history of chronic hepatitis
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Fig. 1. Computed tomography of the liver. Computed tomog—
raphy shows a well demarcated tumor with peripheral contrast
enhancement (arrow),

B twenty years ago. The radioimmunoassay for hepati-
tis B virus was positive for both hepatitis B surface anti-
gen and hepatitis B ¢ antigen in the serum. The serum
level of alpha-fetoprotein was 3.61 ug/mL. The comput-
ed tomographic scan revealed a well defined mass in
the eighth segment of the liver (Fig. 1). The mass
showed peripheral enhancement, The radiologic diag-
nosis was made as "suggestive of inflammatory pseudo-
tumor”, Segmentectomy with a mass resection was pet-
formed. The excised specimen was sent for intraopera-
tive consultation, The smears imprinted from the hepat-
ic mass were obtained and frozen sectioning then fol-

lowed.

Cytologic Findings

The smears prepared from the touch imprints were
fixed in 95% ethanol and they were stained with hema-
toxylin-eosin and Papanicolaou stains, The smears
were highly cellular. Red blood cells were seen in the
background, Spindle-shaped tumor cells were arranged
in clusters, irregular bundles or single cells (Fig. 2A).
The nuclei were elongated or cigar-shaped, with finely
granular chromatin and small nucleoli, There was a
mild nuclear pleomorphism. The cytoplasm was granu-

lar or fibrillary, The cytoplasmic border was indistinct,

Naked nuclei were noted (Fig. 2B), and intranuclear
cytoplasmic pseudoinclusions were occasionally found,
Other fields revealed epithelioid tumor cells that had
central, round or vesicular nuclei with fine chromatin
and small nucleoli. These cells were arranged in solid
nests or a trabecular pattern (Fig. 2C). There was no
ohvious cytologic atypia, Endothelial cells were occa-
sionally found at the edges of the nests or trabeculae.
Any mature fat cells were not observed,
Immunohistochemical staining was performed on the
smears, The tumor cells were positive for smooth mus-
cle actin and HMB-45, and they were negative for hepa-
tocyte common antigen and alpha-fetoprotein (Fig.

2D).

Gross and Histologic Findings

The segmentectomy specimen measured 9.0 X 7.0 X
4.0 cm in size. The tumor measured 4.0 X 3.0 X 3.0 cm
in size (Fig, 3). The cut surface was yellow gray with a
well-defined margin. Histologic examination showed
spindle and epithelioid tumor cells arranged in sheets
or a trabecular pattern(Fig. 4A, B). The spindle tumor
cells had eosinophilic, fibrillary cytoplasm, The epithe-
livid cells had round vesicular nuclei with pale or clear
cytoplasm, Thick-walled blood vessels were noted (Fig.
4C), but any mature fat cells were not found, and tumor
necrosis was not present, Immunohistochemically, both
the spindle and epithelioid tumor cells were positive for
smooth muscle actin, HMB-45 and vimentin, and they
were negative for hepatocyte common antigen, CID34,
$-100 protein and cytokeratin (AE1/AE3) (Fig. 4B). The
non-neoplastic liver showed chronic hepatitis with sep-
tal fibrosis, The patient has survived sixteen months
after surgery, and there is no evidence of recurrence

and metastasis,
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Fig. 2, Cytologic findings, (A) Spindle tumor cells have elongated, cigar—shaped nuclei with eosinophilic fibrillary cytoplasm and
indistinct cell border (H&E). (B) Spindle tumor cells show naked nuclei with fine chromatin and small nucleoli (H&E). (C) Epithelioid
tumor cells are arranged in solid nests (Papanicolaou stain)., (D) Tumor cells are positive for smooth muscle actin
(Immuohistochemical stain),

DISCUSSION

Angiomyolipoma is a rare benign mesenchymal
tumor that's found in the liver. It occurs equally in
males and females; the age range of these patients is
from 10 to 72 years with a mean age of 50 years.8
Angiomyolipomas can vary considerably in size from
less than a centimeter to 36 cm, Most of the tumors are
solitary, but a case of multiple lesions has been report-

ed.” Grossly, it usually presents as a well circumscribed

tumor, but it is not encapsulated, The color and consis-
Fig. 3. Gross finding, Tumor shows a well circumscribed.gray— tency depend on the different proportions of fat and

white solid cut surtace. smooth muscle, Hepatic angiomyolipoma is histologi-
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Fig. 4. Histologic findings. (A) Spindle tumor cells have elongated, cigar—shaped nuclei with eosinophilic cytoplasm (H&E). (B)
Epithelioid tumor cells have round vesicular nuclei with pale or clear cytoplasm with trabecular arrangement (H&E), (C) Thick—
walled blood vessels are present (H&E), (D) Epithelioid tumor cells show cytoplasmic positivity for HMB—45

(Immunohistochemical stain).

cally subclassified into the mixed, lipomatous, myoma-
tous and angiomatous types.? The umor of the present
reported case was composed of a predominantly
smooth muscle component and it is considered to be
the myomatous type.

The cytological features of hepatic angiomyolipoma
appear to be similar to the histologic features.
Extramedullary hematopoiesis elements may be pres-
ent, Mature adipocytes and thick-walled blood vessels
can be rarely observed in epithelioid angiomyolipoma
Diagnostic difficulty may arise when the fatty compo-
nent is scant or focal, and it is not sampled.!’ In the

present case, any mature fat cells were not identified,

Much of the adipose tissue generally dissolves during
fixation and staining. The presence of nuclear
pseudoinclusions should not be regarded as a specific
criterion for the diagnosis of angiomyolipoma, but they
may be considered as an additional nonspecific cyto-
logical feature in hepatic angiomyolipoma.t
Intranuclear pseudoinclusions were occasionally found
in the present case.

Angiomyolipoma simultaneousty expresses smooth
muscle and melanocytic markers. These findings sug-
gest that this tumor has a capacity for muscular and
melanocytic differentiation, In the present case, the

tumor cells were positive for smooth muscle actin and
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HMB-45. Although mature fat cells were not found in
the present case, the cytologic features and the positivi-
ty for smooth muscle actin and HMB-45 support the
diagnosis of angiomyolipoma. On cytogenetic study,
neither LOH nor MSI appears to play an important role
in the pathogenesis of hepatic angiomyolipoma. !
Hepatic angiomyolipoma should be differentiated
from smooth muscle tumor, vascular tumor, hepatocel-
lular carcinoma, malignant melanoma and metastatic
carcinoma, Hepatic angiomyolipomas that are predomi-
nantly composed of spindle cells with cigar-shaped
nuclei may be mistaken for smooth muscle tumors,
Hepatic leiomyosarcomas show hyperchromatic, elon-
gated, blunt-ended nuclei, and they often show coarse
nuclear chromatin and occasionally a perinuclear halo,
Immunohistochemical staining can be helpful for con-
tirming the diagnosis because smooth muscle tumors
are negative for the melanocytic markers such as HMB-
45 and melan-A 12 The cytologic features of heman-
gioma demonstrate the presence of blood in the aspi-
rate, bland endothelial cells in clusters of various sizes,
and longitudinal nuclear grooves in the endothelial
cells.!3 Tumors with a large quantity of fat may be mis-
diagnosed as lipomatous or focal fatty change of hepa-
tocytes, True hepatic lipoma is extremely rare.
Epithelioid tumor cells with a trabecular pattern and
nuclear pleomorphism may resemble hepatocellular
carcinoma, Hepatocellular carcinomas show hyperchro-
matic atypical nuclei, a high nuclear cytoplasmic ratio
and prominent nucleoli, and they sometimes produce
bile. In order to avoid overdiagnosing angiomyolipoma
as hepatocellular carcinoma, a careful search must be
done to look for such components as blood vessels,
smooth muscles and adipocytes.> Some angiomyolipo-
mas may resemble malignant melanoma. Immuno-
histochemically, malignant melanoma is negative for
smooth muscle actin, The presence of solid epithelioid
areas in angiomyolipoma can mimic metastatic carcino-
ma and this can create a diagnostic pitfall, The metastat-
ic carcinoma is positive for cytokeratin and it is negative

for smooth muscle markers and melanocytic markers.
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All tumors that show spindle cells, epithelioid cells or
mature fat cells should be immunostained for smooth
muscle markers and melanocytic markers to reach a
correct diagnosis.

The biological behavior of the angiomyolipoma is
benign, and surgical excision is curative,!4 yet malig-
nant hepatic angiomyolipoma has been documented 15
17 In our case, the patient has survived 16 months after
surgery, with no evidence of recurrence and metastasis.

In conclusion, hepatic angiomyolipoma shows the
morphologic spectrum ranging from spindle cells to
epithelioid tumor cells, Hepatic angiomyolipoma can
be diagnosed by cytologic examination if pathologists
are aware of its variable cytomorphologic features.
Immunohistochemical stains for smooth muscle mark-
ers and melanocytic markers are useful for making the

correct diagnosis of this hepatic mass.
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