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Abstract
Hepatic angiomyolipomas (AMLs) are typically benign 
tumors containing varying amounts of smooth muscle 

cells, adipose tissue, and vessels, and are commonly 
found in the kidney and occasionally in the liver. The 
preoperative diagnosis of hepatic AML is primarily 
made from imaging and fine-needle aspiration biopsy 
results, though limited experience for such diagnoses 
can result in misdiagnosis. Some uncommon features 
of hepatic AML have been reported in the literature 
without an objective or qualitative consensus. As the 
majority of cases are benign, conservative treatment 
of AMLs is recommended. However, in rare cases, 
liver transplantation has been implemented. Only five 
cases of malignant hepatic AML have been reported. 
We report a rare case of recurrent posthepatectomy 
malignant hepatic AML that was misdiagnosed as liver 
cancer in a 37-year-old woman, which was treated 
by liver transplantation. The imaging and pathologic 
findings are presented in order to provide a more 
concise description to aid in future diagnoses.

Key words: Angiomyolipoma; Hepatectomy; Malignant; 
Liver transplantation; Recurrence 

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Hepatic angiomyolipomas (AMLs) are typically 
benign tumors, with rare reports of malignant cases. 
Because there is a lack of experience for preoperative 
diagnosis, hepatic AMLs can easily be misdiagnosed. 
This case report not only presents some characteristics 
of hepatic AML and diagnostic indicators of malignancy, 
but also describes the successful treatment with liver 
transplantation.
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INTRODUCTION
Angiomyolipoma (AML) is a rare mesenchyme-derived 
neoplasm that most commonly occurs in the kidney, 
but can also be found in the liver. Hepatic AML was 
first reported by Ishak[1] in 1976, and has since been 
considered a benign tumor requiring conservative 
treatment. However, a malignant case with evidence 
of recurrence has been more recently been reported[2]. 
The first case of liver transplantation for hepatic 
AML was reported in 2010[3], and only two additional 
cases have since been described[3,4]. We report a 
case of a Chinese woman with recurrent posthepa
tectomy malignant hepatic AMLs who required liver 
transplantation. The details of this case will help for 
future diagnosis and treatment of malignant hepatic 
AML.

CASE REPORT
A 37-year-old Chinese woman had been diagnosed 
with liver cancer two years before. An abdominal 
enhanced computed tomography (CT) scan in 
2011 showed a hepatic mass with early-phase 
hyperattenuation and late-phase hypoattenuation, 
measuring 7 cm × 9 cm in the left lobe (Figure 1A-C). 
Magnetic resonance imaging revealed a mass with 
hypointensity on T1-weighted, hyperintensity on T2-
weighted, and hyperintensity on diffusion-weighted 
images (Figure 1D and E), and the patient underwent 
hepatic resection. Pathologic evaluation of the 
specimen indicated that the tumor was a hepatic AML. 

The patient was subsequently lost to follow-up 
after surgery, during which time she gave birth to a 
baby and was not diagnosed during health checkups. 
She was admitted to our hospital in 2014 for further 
examination of a hepatic tumor that had been found 
incidentally during examinations. There was no medical 
history of other malignant diseases, and the blood 
exams were negative for tumor markers and viral 
markers. Enhanced CT showed two hepatic masses 
13.0 cm × 12.0 cm and 2.3 cm × 1.8 cm in the right 
lobe (Figure 1F and G). On angiography, the tumor was 
shown as a circumscribed hypervascular mass (Figure 
1H). After transcatheter arterial chemoembolization, 
liver transplantation was performed. 

The two tumors appeared gray and white; the 
larger tumor measured 15 cm in diameter (Figure 2A), 
while the smaller one measured 3 cm in diameter. 
The diagnosis of hepatic AML was confirmed by 
immunohistochemical examination. Most of the 
epithelioid cells were immunopositive for human 
melanoma black-45 (Figure 2B), and there was 
no evidence of vascular invasion or extrahepatic 
metastasis. Nuclear atypia and Ki-67 antigenicity 
(4%) were found (Figure 2C). Additional indicators of 

malignancy were found (Figure 2D-F), and the final 
pathologic diagnosis was malignant hepatic AML. The 
patient recovered well and is currently healthy. 

DISCUSSION
Of the 200 cases of hepatic AML reported, only five 
have described malignancies[2-5], and three with 
hepatic recurrence[5]; this is the sixth reported case 
of malignant hepatic AML. Most of the patients were 
asymptomatic, and preoperatively diagnosed from 
imaging and fine-needle aspiration biopsy findings. 
Because of the rarity of objectively malignant cases, 
it is difficult to distinguish benign from malignant 
hepatic AML, and subsequently, to determine whether 
to treat the patient conservatively or with surgery. 
Conservative treatment has been recommended for 
the patients with: (1) tumors smaller than 5 cm; (2) 
hepatic AML determined by fine-needle aspiration 
biopsy; (3) good compliance; and (4) hepatitis virus[6]. 
In contrast, surgery is the only accepted treatment 
for patients with: (1) multiple or large, unresectable 
lesions; (2) serious life-threatening complications; and 
(3) tumors with a malignant potential, for whom liver 
transplantation is available[2,7-9]. 

Liver transplantation has been proposed for 
the treatment of benign liver diseases[10], but only 
approximately 50 cases have been reported worldwide. 
However, there are only two reported cases of liver 
transplantation for AML. The first case was reported 
by Dumortier et al[3], describing a patient who died 
of multi-organ lesions after liver transplantation. The 
other report by Vagefi et al[4] involved a 20 cm mass, 
for which the authors suggested liver transplantation 
referral in similar cases because the lesions are not 
amenable to resection. However, the tumors in these 
two cases were consistent with benign hepatic AMLs. 

A model was proposed for predicting malignant 
behavior of renal AMLs, incorporating the following 
features: ≥ 2 mitotic figures per 10 high-powered 
fields, atypical epithelioid cells, atypical mitotic figures 
and necrosis; the preoperative diagnostic accuracy rate 
was 78%[6]. In accordance, the case presented here 
also showed atypical epithelioid cells, atypical mitotic 
figures and necrosis. We also observed cells positive 
for human melanoma black-45 and Ki-67, which 
have been suggested as indicators of hepatic AML 
malignancy by Mizuguchi et al[7]. However, whether the 
predictive model of renal AML is applicable for hepatic 
AML requires further research. 

Although malignant hepatic AML is extremely rare, 
a possible diagnosis should not be ignored. As liver 
transplantation has been the method of treatment for 
hepatic AML, preoperative evaluation and discussion 
must be made with caution.
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COMMENTS
Case characteristics
A 37-year-old woman with recurrent posthepatectomy malignant hepatic 
angiomyolipoma (AML) without symptoms was misdiagnosed with liver cancer.
Clinical diagnosis
Recurrent posthepatectomy malignant hepatic AML.
Differential diagnosis
Hepatic malignant tumor; Focal nodular hepatic fatty infiltration; Hepatic 
hemangioma.
Laboratory diagnosis
WBC, 8.20 k/µL; hemoglobin, 12.10 g/dL; alpha-fetoprotein 1.31 ng/mL; liver 
function tests were within normal limits.

Imaging diagnosis
Enhanced computed tomography showed two hepatic masses with early-phase 
hyperattenuation and late-phase hypoattenuation, measuring 13.0 cm × 12.0 
cm and 2.3 cm × 1.8 cm in the right lobe; upon angiography, the tumor was 
shown as a circumscribed hypervascular mass.
Pathological diagnosis
Benign AMLs have little or no mitotic activity, which was present in this case 
(human melanoma black-45-, smooth muscle actin- and CD68-positive).
Treatment
The patient received a liver transplantation.
Related reports
Malignant hepatic AML is extremely rare, and there are no proposed models for 
predicting malignancy.
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Figure 1  Imaging findings. A: The tumor was hypoechoic on computed tomography (CT); B, C: Enhanced CT showed a tumor (7.0 cm × 9.0 cm) with early-phase 
hyperattenuation and late-phase hypoattenuation; D, E: Magnetic resonance imaging showed a tumor with hypointensity on T1-weighted, hyperintensity on T2-
weighted; F, G: Enhanced CT showed two hepatic masses (13.0 cm × 12.0 cm and 2.3 cm × 1.8 cm) in the right lobe; H: Angiography revealed a circumscribed 
hypervascular mass. 
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Figure 2  Pathologic findings. A: The tumor occupied a large area of the liver; The tumor was immunopositive for B: Human melanoma black-45 (20 ×); C: Ki-67 (10 ×); 
D: Smooth muscle actin (10 ×); E: CD68 (20 ×); F: Hematoxylin and eosin staining showed neoplasm necrosis (4 ×).
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Term explanation 
AML is a rare mesenchyme-derived neoplasm, typically seen as benign tumors 
in the kidney, but can also be found in the liver.
Experiences and lessons
This case report not only presents the features of malignant hepatic AML, but 
also applies liver transplantation as a treatment method. 
Peer-review
The authors of the case report entitled “Liver transplantation for recurrent 
posthepatectomy malignant hepatic AML” present a problem of the use of liver 
transplantation as a method of treatment of liver malignant tumors. this case 
report is well written. 
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