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Introduction

Hepatic angiomyolipoma (AML) is a rare benign tumor 
first described by Ishak in 1976 (1). Hepatic AML has been 
increasingly recognized of late as a result of wide-spread use 
of high resolution imaging techniques and many cases have 
been diagnosed by core needle biopsy of ambiguous liver 
masses (2). Owing to their significantly varied histological 
appearance, several histological variants of hepatic AML 
have been described viz. classical/mixed, leiomyomatous, 
lipomatous, myelolipomatous, angiomatous/angiomyomatous, 
epithelioid, trabecular, oncocytic, pleomorphic and 
inflammatory variants (2-5). Recognition of these entities 
is necessary to avoid misinterpretation as variants of 
hepatocellular carcinoma (HCC), melanoma or other 
primary or metastatic malignant neoplasms with prominent 
inflammation, particularly on core needle biopsy (2,6). 

The inflammatory variant is the least common variant 
of hepatic AML and shows a dense lymphoplasmacytic 

infiltrate which sometimes obscures the true nature of the 
AML. Less than fifteen cases have been reported in the 
literature so far (7-12). Most of these cases had displayed a 
minor focal conventional tumor component. However, the 
pathogenesis of the inflammatory reaction in hepatic AML 
remains poorly understood.

Here we describe a new case of hepatic AML, inflammatory 
variant.

Case report

A 54-year-old woman presented with fatigue, vague 
abdominal pain and fullness, and anorexia. There was 
no history of fever or jaundice. On clinical examination, 
there was mild tenderness in the right hypochondrium 
and hepatomegaly (2 cm below the costal margin). No 
stigmata of tuberous sclerosis were seen. All the laboratory 
parameters were within normal limits with the exception 
of microcytic, hypochromic anemia (Hb: 9.8 g/dL), 
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elevated erythrocyte sedimentation rate of 64 mm and 
C-reactive protein (CRP) of 12.41 mg/dL. Liver function 
tests and AFP levels were within normal limits. The 
patient was seronegative for hepatitis B, hepatitis C and 
HIV. Computerised tomography (CT) (plain and contrast) 
showed a heterogeneously enhancing, circumscribed 
mass lesion involving segments V and VIII of the right 
lobe of the liver measuring 11.5 cm × 6.4 cm × 5.7 cm, 
with dilated hepatic artery branches within it (Figure 1).  
No other abnormalities of abdominal organs were noted. 
Radiologically, a differential diagnosis of HCC and 
hemangioma was given. Ultrasound guided FNA of the 

lesion was inconclusive. All other clinical investigations 
like upper gastrointestinal endoscopy, colonoscopy and 
magnetic resonance cholangiopancreatography (MRCP) 
were within normal limits.

The patient underwent surgery and only a part of 
the neoplasm could be resected due to intraoperative 
complications. The resected specimen was sent for 
histopathological examination.

Materials and methods

Formalin fixed, paraffin embedded sections were examined 
with routine hematoxylin & eosin stain. IHC was performed 
on 3 μ sections cut from paraffin blocks according to the 
manufacturer’s instructions. The antibodies used are given 
in Table 1.

Results

Pathologic findings

Macroscopic features—the resected specimen was received 
in two fragments. The larger fragment measured 7 cm × 
5 cm × 1.8 cm and the smaller fragment measured 2 cm × 
1.5 cm × 1 cm. The external surface of both fragments was 
smooth. The cut surface revealed a well demarcated but 
unencapsulated, friable, grey brown lesion measuring 6.3 cm  
× 4.6 cm × 1.5 cm in the larger fragment and 1.7 cm × 1.2 cm  
× 0.8 cm in the smaller fragment. The cut surface of the 
lesion showed areas of haemorrhage and grey white areas.

Microscopic  features—the sect ions  revealed a 
lesion strikingly rich in inflammatory cells composed 
predominantly of lymphocytes and plasma cells (Figure 2). 
Few groups of adipocytes interspersed amongst spindle 
shaped myoid cells were identified after examining multiple 
sections (Figure 3). Areas composed of aggregates of spindle 
shaped myoid cells were seen. Few Reed-Sternberg like 
cells were seen (Figure 4). Few entrapped, degenerating 
hepatocytes were also identified. There were no associated 
features of cirrhosis or hepatitis in the adjacent liver tissue.

The myoid cells were positive for HMB45, Melan A 
(Figure 5A,B) and negative for Hep-Par1, CK7, CK20, ALK 
and showed a Ki67 index of 5%. A marked proliferation of 
blood vessels comprising of a few thick walled blood vessels 
and numerous irregularly distributed vascular channels 
which were positive for CD31 and CD34 was noted  
(Figure 5C). CD4 and CD8 were positive in reactive 
lymphoid cells. The areas of spindle cells were strongly 

Figure 1 CT scan (contrast enhanced) showing a circumscribed 
mass lesion in the right lobe of the liver.

Table 1 Details of antibodies used

Antibody Dilution Manufacturer Antibody clone

Hep-Par1 1:50 Dako OCH1ES

CD34 1:40 Biogenex QBEND/10 

CD31 1:40 Biogenex 9G11 

CD23 1:40 Biogenex SP23 

HMB45 1:40 Biogenex HMB45 

SMA 1:120 Novocastra 1A4 

Melan A 1:40 Biogenex A103 

CK 1:80 Biogenex C11 

CK20 1:30 Biogenex ITKS20.8

Ki67 1:60 Biogenex BGX-297

CD4 1:40 Biogenex 4B12 

CD8 1:40 Biogenex 1A5

ALK 1:40 Biogenex SP8 
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positive for SMA (Figure 5D).
The patient did not have any major complaints after the 

surgery and is to be followed up on a biannual basis after 
the first two visits at 15 days and 2 months after the surgery. 
During the last visit, the patient was doing well.

Discussion

AML occurs less frequently in the liver than in the kidney. 
Tuberous sclerosis may be associated in 6% of cases 
(13-15). Various subtypes of hepatic AML have been 

described like classical/mixed, leiomyomatous, lipomatous, 
myelol ipomatous,  angiomatous/angiomyomatous, 
epithelioid, trabecular, oncocytic, pleomorphic and 
inflammatory variants (2-5). The inflammatory variant 
has prominent, dense lymphoid aggregates (16). The 
inflammatory variant of hepatic AML is exceedingly rare. 
Less than fifteen cases have been reported to date (7-12). 
There is a striking female predilection (F:M =7:1), with 
a mean age of 41 years (range, 21-63 years). Five of the 
lesions originated in the left lobe of the liver. None of them 
were associated with other liver diseases or cirrhosis, and 
hepatitis B and C serology was negative in two cases with 
available data. Unlike classical hepatic AML which may 
be associated with the tuberous sclerosis complex (TSC), 
none of the earlier reported hepatic inflammatory AML 
were associated with this disorder. Most were incidental 
findings on imaging examination and only two cases 
presented with constitutional symptoms (unexplained fever 
or general illness) (7,10). The tumor size ranged from 3 
to 10 cm (mean: 6.5). None recurred or metastasized at a 
mean follow-up of 5.3 years (follow-up range, 2-9 years). 
All tumors showed a predominance of inflammatory pattern 
comprising more than 90% of the lesion and fat cells 
represented <5% of lesional cells in all cases. The presence 
of scattered adipocytes, sinusoidal or irregular thick-walled 
vessels and myoid cells were the clue to the diagnosis of AML. 

In the present case of a 54-year-old woman, who 

Figure 2 Scanner view shows dense lymphoplasmacytic infiltration, few thick walled blood vessels and areas of fibrosis and smooth 
muscle bundles (H&E ×40).

Figure 3 High power view shows scattered large Reed-Sternberg 
like cells in a background of lymphocytes and plasma cells  
(H&E ×400).

20μm
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presented with vague abdominal symptoms and a right 
lobe liver mass detected on CT scan, there was neither 
association with tuberous sclerosis nor hepatitis or 
cirrhosis. Morphologically, the lesion was strikingly rich 
in inflammatory cells and classical AML-like areas were 
identified only after examining multiple sections and were 
confirmed by positive IHC staining for HMB45 and Melan A.

Our case was unique as it had a very small adipocytic 
component due to which the diagnosis was missed on CT 

scan and FNAC where a primary diagnosis of HCC with a 
differential diagnosis of hemangioma was given. Even on 
histology, the first impression was of a lymphoepithelial—
like HCC.

Inflammatory AML should be differentiated from other 
hepatic lesions with a predominance of inflammatory 
ce l l s  l i ke  in f l ammatory  myof ibrob la s t i c  tumor, 
lymphoepithelial—like HCC; and from spindle cell tumors 
like pleomorphic undifferentiated sarcoma. The presence 

Figure 4 (A) Low power view shows groups of adipocytes interspersed amongst spindle shaped myoid cells; (B) adipose tissue with 
irregular vascular channels. (H&E ×100).

Figure 5 Immunostained sections showing expression of HMB45 in myoid cells in (A), Melan A in (B), CD34 highlighting large and 
small blood vessels in (C), strong expression of SMA in spindle cell areas in (D). Immunoperoxidase stain by HRP polymer method ×100.
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of HMB45 positive myoid cells is the defining criterion of 
hepatic AML, which is a tumor capable of dual myomatous 
and lipomatous differentiation and melanogenesis (5).

In inflammatory myofibroblastic tumor (IMT), a 
fibrohistiocytic reaction with a predominant plasma cell 
component, storiform sclerosis and obliterative phlebitis 
are often present, as well as acutely inflamed, entrapped bile 
ducts (10,17). The spindled stromal cells demonstrate both 
IHC and structural characteristics of myofibroblasts. The 
cells are positive for SMA, muscle-specific actin, desmin 
and vimentin but negative for HMB45 and Melan A (18).

In IMT-like follicular dendritic cell tumor, in which 
there is a clonal proliferation of EBV-infected follicular 
dendritic cells (19), may resemble inflammatory AML, as 
histologically it is characterised by spindle cell proliferation 
admixed with abundant inflammatory cells, mainly 
lymphocytes and plasma cells (20). Follicular dendritic cells 
are immunoreactive with the antibodies CD21, CD35, 
CD23, R4/23, and KiM4 (21-23). However, the neoplastic 
cells in inflammatory AML are negative for CD21, CD35, 
CD23, R4/23 and KiM4.

Although a dense lymphocytic infiltrate is seen in 
lymphoepithelial—like HCC, the tumor cells are positive 
for Hep-Par1 and negative for melanocytic markers like 
Melan A and HMB45.

In pleomorphic undifferentiated sarcoma, the tumor 
cells are often arranged in a storiform pattern. The tumor 
cells are pleomorphic and bizarre with foamy cytoplasm 
and marked atypia. Numerous mitoses are present. 
The tumor cells are negative on IHC for cytokeratins, 
melanocytic markers, CD45, S100 and muscle markers 
unlike inflammatory AML which is positive for melanocytic 
markers HMB45 and Melan A.

It is important to identify this entity as the management 
of hepatic AML is conservative when the tumor is 
asymptomatic and less than 5 cm in size (24). Surgical 
resection is indicated in the following scenarios: (I) the 
patient is symptomatic; (II) the tumor shows an aggressive 
growth; (III) the tumor shows growth into the vessels 
evidenced by fine needle biopsy or imaging studies; (IV) the 
component of the tumor shows atypical epithelioid pattern, 
high proliferation activity, and/or p53 immunoreactivity; 
and (V) a definitive diagnosis cannot be made by imaging 
and pathological studies from malignant tumors (25).

In conclusion, inflammatory hepatic AML is a rare 
diagnostically challenging neoplasm but the presence of 
typical, focal areas of AML and expression of melanocytic 
markers like Melan A and HMB45, help in its delineation. 

Knowledge of this entity is important so that appropriate 
IHC is used to differentiate this tumor from morphological 
mimics, which would impact further management.
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