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Abstract

A 38-year-old male was admitted to our hospital due to upper abdominal pain. Computed
tomography revealed a hepatic angiomyolipoma (AML; 10.5 x 9.5 x 7.0 cm in size), which
had ruptured into the space between the liver and the diaphragm. Following transcatheter
arterial embolization, surgical resection was performed. The tumor consisted of epithelioid
cells (50-60%), mature fat (40-50%), and thickened-wall blood vessels. Considering the
amount of epithelioid cells and their positivity for E-cadherin and p-catenin, the tumor was
diagnosed as hepatic epithelioid AML. Cases of ruptured hepatic AML are rare. To the best of
our knowledge, this is the sixth case reported in the English literature. © 2014 S. Karger AG, Basel

Introduction

Hepatic angiomyolipoma (AML), a tumor of the liver, is much rarer compared with its
renal counterpart. AMLs are composed of the three following components: smooth muscle
cells, adipocytes, and blood vessels. Initial documentation of this disease was by Ishak [1] in
1976, and approximately three hundred cases have been reported in the English literature
[2-7]. Epithelioid AML was first described in the kidney by Pea et al. [8] in 1991 as a peculiar
variant of AML. The term epithelioid is applied when one of the three components, such as
smooth muscle cells, become relatively rounded and rich in cytoplasm. Only a few cases of
hepatic epithelioid AML have been reported [3, 9]. Epithelioid AML has been demonstrated
to express E-cadherin [10] and B-catenin [11] as well as classical markers of melanocytic and
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myogenic differentiation such as HMB45 and aSMA. Many cases of ruptured renal AML have
been documented in the past [12]; however, ruptured hepatic AML are considered to be
extremely rare.

We present a rare case of ruptured hepatic epithelioid AML in a patient admitted for
abdominal pain. In addition, we also review the English literature regarding ruptured
hepatic AMLs.

Case Report

A 38-year-old male was admitted to the emergency room with upper abdominal pain.
Laboratory findings revealed an abnormal liver function (aspartate aminotransferase, 222
[U/1; alanine aminotransferase, 158 1U/1). Viral hepatitis serology was negative. Contrast-
enhanced computed tomography (CT) revealed a large tumor in the posterior segment of the
right hepatic lobe (56,7). The tumor, measuring 10.5 x 9.5 x 7.0 cm in size, had heterogene-
ous components, with low-density areas corresponding to fat. It had ruptured into the space
between the liver and the diaphragm at the upper surface of the posterosuperior segment of
the right hepatic lobe (S7), with extravasation of contrast medium into a hematoma (fig. 1a).
Therefore, a rupture of hepatic AML was suspected. Transcatheter arterial embolization was
performed because the patient did not have anemia or hypotension. However, he suddenly
developed fever, and elevation of white blood cell count (22.0 x 10%/1) and C-reactive protein
(21.9 mg/dl) was detected. The hematoma surrounding the liver was drained, and although
this hematoma was suspected of infection, it tested negative for bacterial infection. Although
infection was not confirmed, surgical resection was planned considering the possibility of
infection. On preoperative contrast-enhanced CT, a thickened fibrous capsule had formed
around the hematoma (fig. 1b). In the reconstructed image of the sagittal section, it was easy
to detect the ruptured point of the tumor (fig. 1c). Right lobectomy was performed, and the
postoperative course was uneventful, with no sign of a tuberous sclerosis complex (TSC) or
renal tumor.

The surgically resected specimen contained a ruptured tumor, which appeared exten-
sively hemorrhagic and with no macroscopically appreciable fat component (fig. 1d).
Microscopic examination did not detect any infection. Triphasic elements, epithelioid tumor
cells (50-60%), mature fat (40-50%), and thickened-wall blood vessels, were observed (fig.
2a). A high-power view of the epithelioid cells displayed rounded or polygonal shape with
abundant cytoplasm (fig. 2b). Some of them had enlarged or bizarre nuclei (fig. 2c); however,
no mitotic figure was found. Epithelioid cells expressed HMB45 and aSMA (fig. 3a, b), which
are classical markers of melanocytic and myogenic differentiation. They also displayed weak
membranous positivity for E-cadherin and -catenin (fig. 3c, d), molecules playing a role in
cell-to-cell adhesion. Even though epithelioid cells with enlarged or bizarre nuclei were
intermingled, Ki-67 (MIB-1)-positive cells accounted for <1%. Therefore, the tumor was
diagnosed as an epithelioid AML without apparent malignant features. The cause of the
rupture could not be found despite careful macroscopic and microscopic examinations. No
ruptured vessel and aneurysm were revealed inside the tumor. Thrombi had formed in
several arteries due to preoperative transcatheter arterial embolization.
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AML of the liver is a much rarer neoplasm than that of the kidney. Given that 40-50% of
patients with renal AML have TSC, association of hepatic AML with TSC is less frequent (6-
25% of cases) [13].

AMLs show a characteristic expression of both melanocytic and myogenic markers.
Sometimes, the cells with such expression become epithelioid in morphology. One of the
definitions of epithelioid AML in the kidney is that epithelioid cells occupy >10% of the
tumor [14]; their membranous positivity for E-cadherin [10] and B-catenin [11] has been
documented. In the present case, the epithelioid cell component occupied 50-60% of the
tumor, and E-cadherin and B-catenin were weakly positive in a membranous pattern.
Therefore, applying the renal standard, this case could be appreciated as epithelioid AML of
the liver.

Histological factors predicting the malignant progression of renal epithelioid AML, such
as cellular atypia 270% of epithelioid cells, >2 mitotic figures per 10 HPFs, atypical mitoses,
and necrosis that were proposed by Brimo et al. [15], were not found in this case. Critical
differences between renal and hepatic AMLs are not known; therefore, the hepatic epitheli-
oid AML observed in the present case was treated as benign. However, careful follow-up is
required because of the lack of reliable data regarding the malignant progression of hepatic
epithelioid AMLs.

To the best of our knowledge, only five cases of ruptured hepatic AMLs have been re-
ported in the English literature [3, 9, 16-18] (table 1). Tumor size (24 cm) and intratumoral
aneurysm (=5 mm) are important factors predicting the rupture of renal AMLs [19]. The
latter is probably influenced by the former because tumor growth increases internal blood
flow, which leads to blood vessel dilatation and aneurysm formation. The blood vessels of
AMLs may be vulnerable in nature because of their architectural abnormality. Using
statistical analysis, the crucial cause of the rupture has been suggested to be the formation of
an internal aneurysm [19]. Adopting this feature to hepatic AML, in the present case, tumor
size well exceeded 4 cm, meeting the criterion for the risk of rupture. However, no aneurysm
was found by angiography at the time of transcatheter arterial embolization and pathologi-
cal examination. Pregnancy is also one of the factors leading to rupture in a female patient
[20].

Conclusion

We described a case of ruptured hepatic AML, which is, to the best of our knowledge, the
sixth reported case. It was demonstrated histopathologically to be a variant of AML called
epithelioid AML.
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Table 1. Ruptured cases of hepatic AML in the English literature

Case Firstauthor Year Sex Age Tumor Onset Treatment
size, cm

1 Huber [16] 1996 F 22 8 Hemorrhagic shock Emergent resection

2 Guidi [17] 1997 M 74 10 Upper abdominal pain Emergent resection

3 Tsui [3] 1999 M 56 65 na. Emergent resection

4 Zhou [18] 2008 na. na 5 Hemorrhagic shock Emergent laparotomy for hemostasis

5 Occhionorelli[9] 2013 F 25 9 Upper abdominal Elective resection after emergent
pain laparotomy for hemostasis

6 Present case 2014 M 38 105 Upper abdominal Elective resection after transcatheter
pain arterial embolization

n.a. = Not available.

Fig. 1. a Contrast-enhanced CT revealed a hepatic AML with foci of low-density areas suggestive of fat.
Extravasated contrast material was observed. b Preoperative contrast-enhanced CT demonstrated
thickened capsule of hematoma. ¢ Reconstructed sagittal section of b displayed a ruptured point in S7.
d Cut surface of surgically resected specimen corresponding to the sagittal section of ¢ showed
hemorrhagic tumor and the ruptured point was confirmed.
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Fig. 2. a Microscopic findings demonstrated triphasic components, such as epithelioid cells, mature fat,
and thickened-wall blood vessels (HE, x40). b Epithelioid cells were rounded or polygonal with abundant
cytoplasm (HE, x400). c Some of the epithelioid cells had enlarged or bizarre nuclei (HE, x400).
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Fig. 3. a, b Cytoplasmic positivity for HMB45 and aSMA, respectively (immunostain, x400). ¢, d Weak
membranous positivity for E-cadherin and -catenin, respectively (immunostain, x400).
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