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【 CASE REPORT 】

Hepatic Angiomyolipoma Staining in the Post-vascular
Phase of Contrast-enhanced Ultrasound Due to

the Presence of Macrophages
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Abstract:
A 47-year-old Japanese man was referred to hospital after the detection of a liver tumor. Dynamic com-

puted tomography and gadolinium ethoxybenzyl diethylenetriaminepentaacetic acid (Gd-EOB-DTPA)-

enhanced magnetic resonance imaging were consistent with a diagnosis of hepatocellular carcinoma (HCC).

No perfusion defect was observed in the post-vascular phase of contrast-enhanced ultrasound (CEUS). Histo-

pathological staining of the tumor cells was positive for antibodies against HMB-45 and cluster of differentia-

tion (CD) 68, confirming the diagnosis of hepatic angiomyolipoma (HAML). These findings indicated the

presence of macrophages in HAML. We herein report a case of HAML explain how macrophages that are

present within the tumor affect the staining characteristics in the post-vascular phase of CEUS.
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Introduction

Hepatic angiomyolipoma (HAML) is a rare benign mes-

enchymal tumor. In general, HAML occurs in the non-

cirrhotic liver and predominately in women (1). Histologi-

cally, HAML is composed of three elements: smooth muscle

cells, thick-walled blood vessels, and adipose cells. As the

composition of these three elements is diverse in each case,

the imaging findings of HAML are highly variable; thus, it

is usually difficult to diagnose preoperatively. Furthermore,

fat-deficient-type HAML is more difficult to diagnose based

on imaging studies, because it lacks fat accumulation, which

is one of the characteristic features of HAML (2, 3). Several

reports using contrast-enhanced ultrasound (CEUS) have

demonstrated that staining in the post-vascular phase is a

useful feature for distinguishing HAML from hepatocellular

carcinoma (HCC) (4, 5); however, the mechanism underly-

ing these staining characteristics has been unclear.

We herein report a case of HAML and demonstrate that

the presence of macrophages affects the staining characteris-

tics in the post-vascular phase of CEUS.

Case Report

A 47-year-old Japanese man was referred to our hospital

with mild liver injury and a liver tumor that had been identi-

fied during a general medical checkup. He had no signifi-

cant medical history, other than the intake of 70 g of ethanol

per day.

A physical examination did not show any abnormalities.

Laboratory data revealed the mild elevation of his aspartate

aminotransferase, alanine aminotransferase, and gamma-

glutamyl transpeptidase (GGT) levels. There was no evi-

dence of hepatitis B or C virus infection or autoimmune dis-

order. Thus, his mild liver injury was diagnosed as an alco-

holic liver injury. The levels of tumor markers, such as

alpha-fetoprotein (AFP), des-γ-carboxy prothrombin (PIVKA

II), carcinoembryonic antigen (CEA), and carbohydrate anti-

gen 19-9 (CA19-9), were within the normal ranges.
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Figure　1.　Computed tomography (CT). Unenhanced CT showed a lesion in the left lobe that was 
hypo-attenuated relative to the surrounding liver. A low-density area that did not match the fat den-
sity could be seen within the tumor (CT level 23 HU, circle) (A). Dynamic CT revealed a hypervascu-
lar tumor in the left lobe. The tumor was enhanced during the arterial phase (B) and portal phase (C), 
and then showed slight washout during the equilibrium phase (D).

Abdominal ultrasonography showed a 50-mm tumor in

the left lobe of the liver that was almost round, well de-

fined, and unencapsulated. Unenhanced computed tomogra-

phy (CT) showed a lesion that was hypo-attenuated relative

to the liver parenchyma; the presence of fat was not con-

firmed (Fig. 1A). Dynamic CT demonstrated a heterogene-

ous hyper-attenuated lesion during the arterial to portal

phase with a small unenhanced area, and slight washout dur-

ing the equilibrium phase (Fig. 1B-D). There were no find-

ings indicative of cirrhosis. Magnetic resonance imaging

(MRI) of the mass showed low signal intensity on T1-

weighted imaging (WI) and high signal intensity on T2-WI

(Fig. 2A and B). The unenhanced area of the mass on en-

hanced CT showed high signal intensity on both T1-WI and

T2-WI. The tumor appeared hypointense in the hepatobiliary

phase of gadolinium ethoxybenzyl diethylenetriaminepen-

taacetic acid (Gd-EOB-DTPA)-enhanced MRI (Fig. 2C).

Contrast-enhanced ultrasound revealed heterogeneous hyper-

enhancement in the early vascular phase and prolonged

hyper-enhancement in the late vascular phase (Fig. 3A-C).

Furthermore, early venous return was seen in the early vas-

cular phase. Perfusion defects were not observed in most of

the mass; however, the unenhanced area of the mass on en-

hanced CT showed a perfusion defect in the post-vascular

phase (Fig. 3D). Based on these imaging findings, we sus-

pected HAML; however, we were not able to rule out HCC.

Because of the relatively large size of the tumor, and the

risk of rupture due its location on the liver surface with a

hump, we decided to perform surgery.

Laparoscopic extended lateral segmental resection of the

liver was performed. On gross examination, the tumor was

47×35 mm in size, brownish in color, and clearly demar-

cated from the surrounding liver tissue. The tumor contained

areas of hemorrhage and there was no fibrous capsule

(Fig. 4A). Histologically, the tumor was composed of

spindle cells, blood vessels, and scant mature fat

(Fig. 4B and C). The background liver was almost normal.

The tumor cells were immunoreactive to antibodies against

melanocytic cell-specific monoclonal antibody (HMB-45)

and α-smooth muscle actin (α-SMA), confirming the diag-

nosis of HAML (Fig. 4D). In addition, the tumor cells were

positively stained for cluster of differentiation 68 (CD68)

(Fig. 4E) and negatively stained for organic anion-

transporting polypeptide 1B3 (OATP1B3) (Fig. 4F). The un-

enhanced area identified within the tumor on the CT scan

was suspected to reflect the presence of hemorrhage, which

was not positive for CD68.

These findings indicate that macrophages were present in
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Figure　2.　Magnetic resonance imaging (MRI). MRI of the tumor showed low signal intensity on 
T1-weighted imaging (T1-WI) (A) and high signal intensity on T2-WI (B). The unenhanced area of 
the mass on enhanced CT showed high signal intensity on both T1-WI and T2-WI (circle). The tumor 
showed hypointensity in the hepatobiliary phase of Gd-EOB-DTPA (C).

Figure　3.　Contrast-enhanced ultrasound (Sonazoid 0.5 mL bolus injection, Toshiba Aplio 500 and 
3.75 MHz convex array probe). (A) 14 s. (B) 19 s. (C) 29 s. (D) 7 min. Contrast-enhanced ultrasound 
showed heterogeneous hyper-enhancement in the early vascular phase and prolonged hyper-enhance-
ment in the post-vascular phase. A small perfusion defect was seen in the mass (circle). Early venous 
return was seen in the early vascular phase (arrow).
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Figure　4.　The pathological features of the tumor. (A) The cut surface of the resected specimen 
showed a brownish-colored lesion that was clearly demarcated from the surrounding liver. The tu-
mor contained hemorrhage (arrow) and no fibrous capsule. (B, C) Low and high power views, respec-
tively, of the borderline area of the tumor (T) and non-tumor (NT) areas (Hematoxylin and Eosin 
staining ×20, ×200). The microscopic features of the tumor included spindle cells, blood vessels, and 
scant mature fat. (D) Immunohistochemical staining of the tumor was positive for HMB-45 and CD68 
(E). The area of hemorrhage was CD68-negative (arrow). (F) The expression of OATP1B3 was not 
detected.

the tumor, which lacked normal hepatocytes; thus, the EOB,

which was administered for contrast enhancement, was not

taken up by the tumor.

Discussion

HAMLs are histologically identified by HMB-45 positiv-

ity (6). However, they can be difficult to diagnose HAML

clinically because the tumor has variable imaging features

that depend on the tissue composition; thus, the accuracy of

the preoperative diagnosis is reported to be only 0-

40% (7-9). It is especially important to differentiate HAML

from HCC because both tumors have similar imaging fea-

tures (i.e., early-phase enhancement) but significantly differ-

ent prognoses. Hepatic angiomyolipomas are often misdiag-

nosed as HCCs, due to overlapping imaging features (3).

There are some reports on the differences in the imaging

data of HAMLs and HCCs. The presence of an early drain-

age vein and dilated tumor vessels and the absence of a

pseudocapsule are reported to be helpful in differentiating

HAML from HCC (2, 10-12). Hepatic angiomyolipomas

usually show hypointensity in the hepatobiliary phase of

Gd-EOB-DTPA-enhanced MRI, reflecting the absence of

normal hepatocytes (3). On the other hand, it has been re-

ported that no defect is observed in the post-vascular phase

of CEUS in 67-79% of HAML cases (4, 5). Immunohisto-

chemical staining of the tumor in the present case was nega-

tive for OATP1B3 and positive for CD68. Organic anion-

transporting poly peptide 1B3 is a transporter in the hepato-

cyte membrane and plays a role in the uptake of EOB into

hepatocytes (13) and CD68 is a specific marker of macro-

phages, which show the uptake of perfluorobutane contrast

medium in CEUS. Thus, although there are no hepatocytes

in the tumor, the presence of macrophages is considered to

be involved in the mechanism underlying the staining find-

ings that are observed in the post-vascular phase of CEUS
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in HAML. It is unclear why a substantial number of macro-

phages were present in the tumor. It is known that CD68

positive cells are observed not only in hepatic angiomyol-

ipoma (AML) (14) but also renal AML (15, 16). As the

presence of macrophages and the absence of hepatocytes in

the tumor are reproducible histological features of HAML,

the inconsistency between the two abovementioned imaging

tests can be useful for differentiating HAML from HCC.

Hepatic hemangioma also showed no defect in the post-

vascular phase of CEUS and hypointensity in the hepatobili-

ary phase of Gd-EOB-DTPA-enhanced MRI, which is simi-

lar to HAML. However, the two tumors can be differentiated

by the presence of a fill-in pattern on CEUS or hyperinten-

sity on T2WI, which are characteristic findings of hepatic

hemangioma. In addition to HCC, intrahepatic cholangiocar-

cinoma and metastatic liver cancer also show perfusion de-

fects in the post-vascular phase of CEUS and hypointensity

in the hepatobiliary phase of Gd-EOB-DTPA-enhanced

MRI. Thus, the differences in the imaging patterns on dy-

namic CT and clinical information are helpful for differenti-

ating these malignant tumors.

In summary, we reported a case of HAML and explained

that the presence of macrophages in the tumor is associated

with the mechanism of staining in the post-vascular phase of

CEUS. This finding is a useful feature for distinguishing

HAML from malignant liver tumors, which is particularly

important in HCC.
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