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Abstract. Infantile hemangioma (IH), a representative 
vascular liver tumor, usually occurs in infancy or early child-
hood but rarely in adults. In this study, we describe a case of 
IH in a 47-year-old female and we also review the literature. A 
plain computed tomography (CT) image revealed five hypoat-
tenuating masses in the liver. A dynamic study revealed the 
masses appeared to be well-enhanced in the arterial phase, 
and were considered to be high-flow hemangiomas. The 
tumors appeared as hypointense tumors on the T1-weighted 
images and as hyperintensities on fat-suppression T2-weighted 
images. Following the administration of gadolinium ethoxy-
benzyl diethylenetriamine pentaacetic acid (Gd-EOB-DTPA), 
tumors appeared to be well-enhanced in the arterial phase. In 
the portal phase, tumors demonstrated isointensity compared 
with the surrounding liver parenchyma, and hypointensity 
in the equilibrium and hepatobiliary phases. The apparent 
diffusion coefficient (ADC) values ranged from 2.0 to 
2.4x10-3 mm2/sec. Microscopically, the tumors were composed 
of numerous capillary-like small vessels lined with plump 
endothelial cells, arranged in a single layer without mitoses, 
and small bile ducts were trapped and scattered within the 
tumor. These findings were considered to be characteristic of 
IH. To the best of our knowledge, this case is the third report 
on IH in adults.

Introduction

Hemangiomas are the most common type of benign hepatic 
tumor. In adults, the major histological type is a cavernous 
hemangioma. By contrast, infantile hemangioma (IH), also 
referred to as infantile hemangioendothelioma, is a vascular 

liver tumor arising in infancy or early childhood. The majority 
of cases are diagnosed by the age of six months. IH in adults 
is extremely rare, and only a few cases have been reported 
in the English literature thus far. The present review reports 
the case of a vascular tumor, morphologically resembling IH, 
that presented in a 47-year-old female, and a review of the 
literature.

Case report

A 47-year-old female visited Koga hospital for a medical check. 
An abdominal ultrasound revealed five tumors in the right lobe 
of the liver. Laboratory studies, including liver function tests 
and tumor markers, were within the normal range. Serological 
markers for hepatitis B or C viral infections were undetectable.

Abdominal computed tomography (CT) and gado-
linium ethoxybenzyl diethylenetriaminepentaacetic acid 
(Gd-EOB-DTPA) enhanced magnetic resonance imaging 
(MRI) findings, which are shown in Figs. 1 and 2, respec-
tively. A plain CT image revealed five  hypoattenuating 
lesions in the right lobe of the liver. The arterial phase of the 
dynamic CT revealed marked enhancement of the tumors. 
The largest tumor had no enhanced area within the tumor 
considered to be necrosis or cystic/mucinous degeneration. 
The tumors showed hyperattenuation compared with the 
surrounding liver parenchyma in the delayed phase (Fig. 1). 
Tumors appeared as hypointense masses on the T1-weighted 
images and as hyperintensities on the fat‑suppression 
T2-weighted images. Following the administration of 
Gd-EOB-DTPA, the tumors appeared to be well-enhanced 
in the arterial phase (30 sec). In the portal phase (80 sec), 
the tumors demonstrated isointensity compared with the 
surrounding liver parenchyma, and hypointensity in the 
equilibrium (4 min) and hepatobiliary (20 min) phases. In the 
CT, the largest tumor had no enhanced area within the tumor. 
The apparent diffusion coefficient (ADC) values ranged from 
2.0 to 2.4x10-3 mm2/sec (Fig. 2).

Clinically, these tumors were considered to be heman-
giomas. As the tumors were enlarged during follow-up, a 
liver biopsy was performed, and the tumors were diagnosed 
histologically as hemangiomas.
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The patient was followed up without therapy for ~4 years, 
but the tumors increased in size. As a result, the patient under-
went a lobectomy of the right liver.

Grossly, the tumors were well defined and brown to tan, 
and the largest tumor measured 66x57 mm in diameter with a 
yellowish area considered to be myxoid degeneration (Fig. 3). 
Microscopically, the tumors consisted of numerous capillary-
like vessels lined with endothelial cells without atypia or 
mitoses. A myxomatous component was noted in the center 
of the largest tumor. Immunohistochemically, the endothelial 
cells were positive for CD34 and vimentin, and negative for 
Glut-1, HMB45 and CAM5.2. The small bile ducts trapped 
within the tumor were positive for CD56 (Fig. 4).

Clinically, no apparent recurrence was noted in the subse-
quent 12 months.

Discussion

IH is one of the most common benign vascular liver tumors 
in infants and children. Most IHs are diagnosed before 
six months of age, and enlarge in the first 8-18 months (1,2). 
Following this period, the occurrence of IH is exceedingly 
rare. There are only two adult case reports of IH, occurring 
in a 54-year-old female and an 18-year-old adolescent (1,3). 
The majority of patients present with abdominal distention 
and certain patients present with congestive heart failure or 
consumption coagulopathy (1,4). Selby et al reported that the 
most prognostically important symptoms are congestive heart 
failure and jaundice  (1). Up to two-thirds of symptomatic 
patients die as a result of the tumor. If patients harboring IH do 
not have any complications, the majority of tumors spontane-
ously regress with age (5,6). In the present case, the patient had 
no symptoms or complications although the tumors gradually 
increased in size.

MRI findings of IH have been previously reported. 
Although MRI findings reveal various intensities due to 
hemorrhaging, infarction or degeneration, the tumor shows 
heterogeneous hypointensity relative to the surrounding liver 
parenchyma on T1-weighted images and heterogeneous hyper-
intensity on T2-weighted images. These findings are similar to 
those of cavernous hemangioma (7,8-11). In the present case, 
the tumors demonstrated similar signal intensities to those 
identified in the previous reports.

To the best of our knowledge, there have been no previous 
reports that present Gd-EOB-DTPA‑enhanced MRI image 
findings of IH. However, there is a report on the enhancement 
pattern in a dynamic study with Gd-EOB-DTPA of typical 
and high-flow hemangiomas (12). In typical cases, tumors 
demonstrate peripheral nodular enhancement and a progres-
sive fill-in pattern in the arterial phase, although high-flow 
type hemangiomas exhibit uniform enhancement in the arte-
rial phase. Tamada et al reported that 59% of hemangiomas 
were isointense during the portal phase and 69% were 
isointense to slightly hypointense during the equilibrium 
phase. In the hepatobiliary phase (20 min), all the tumors 
demonstrated hypointensity relative to the surrounding liver 
parenchyma and there were no differences in these enhance-
ment patterns between typical hemangiomas and high-flow 
hemangiomas (12). However, particularly with large lesions, 
tumors contain unenhanced areas due to infarctions or 

hemorrhaging (8,9). The present case was considered to be 
a high-flow‑type hemangioma and the largest tumor had a 
non-enhancement area that was identified microscopically as 
a myxoid change.

Although no previous reports have demonstrated the DWI 
or ADC value of IH, certain reports have described that of 
hemangioma in adult cases. Vossen et al reported that there 
was a statistically significant difference in the ADC values 
between hemangiomas and other hypervascular liver lesions 
(focal nodular hyperplasia, hepatocellular carcinoma and 
hypervascular liver metastases) (13). Taouli et al also reported 

Figure 1. Computed tomography (CT) image of infantile hemangioma in 
hepatic segment VIII. (A) Plain CT image revealing hypoattenuating lesions 
in the right lobe of the liver. (B) Tumor shows homogenous enhancement in 
the arterial phase. (C) In the delayed phase, the tumor shows hyperattenua-
tion relative to the surrounding liver parenchyma and there is no enhanced 
area inside the tumor.
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that the mean ADC value of benign tumors, including heman-
giomas, (2.45x10-3±0.96 mm2/sec) was significantly higher 
than that of malignant lesions (1.08x10-3±0.50 mm2/sec) (14). 

In the present case, the ADC values of IH ranged from 2.0 to 
2.4x10-3 mm2/sec and were similar to those of previous studies 
on hemangiomas.

Figure 2. Magnetic resonance imaging (MRI) findings. (A) Tumor appears as a hypointense mass on T1-weighted image and (B) as hyperintensity on fat-
suppression T2-weighted image, (C) prior to enhancement. Following the administration of Gd-EOB-DTPA, (D) the tumor shows marked enhancement in the 
arterial phase, (E) iso-isointensity in the portal phase, and (F) hypointensity in the equilibrium phase. (G) The hepatobiliary phase reveals hypointensity, and 
there is no enhanced area inside the tumor. (H) The mean apparent diffusion coefficient (ADC) value was 2.4x10-3 mm2/sec.
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Figure 4. Microscopic findings. (A-C) The tumor consists of numerous capillary-like vessels lined by endothelial cells without atypia or mitoses. 
(D) Myxomatous component occurs in the center of one of the tumors. (F) Immunohistochemically, the endothelium was covered with vessels positive for 
CD34. (E and G) Small bile ducts, positive for CD56, trapped within the tumor are visible.

A   B   C
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Figure 3. Macroscopic findings. The tumor is well defined and brown to tan, with a low color area considered to be myxoid degeneration.
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Pathological studies on IH revealed that the tumor margin 
is macroscopically well demarcated in 65% of IH cases, and the 
cut surface is red-brown to light tan or white depending on the 
degree of vascularity, hemorrhaging or degeneration (1,5,15). 
Multiple occurrence is observed in 45% of IH cases (1,5). Those 
findings are also consistent with this case. Microscopically, 
IH tumors are composed of numerous capillary-like small 
vessels lined by plump endothelial cells, usually arranged in 
a single layer without mitoses (3,4,15-18). The periphery of 
these lesions may also exhibit a certain degree of cavernous 
changes (18). Exclusively in IHs, small bile ducts are trapped 
and scattered within the tumor. Extramedullary hematopoi-
esis is also often observed (4,15,17,18). Involutional changes, 
such as infarction, necrosis, hemorrhaging, scarring, myxoid 
changes and calcifications are frequently present (4,17,18). 
Immunohistochemically, the tumor cells express CD31, CD34 
and factor VIII-related antigen (1,4,5,15,18). The majority of 
these findings were observed in the present case.

Angiosarcomas, composed of a vascular channel and typi-
cally occurring in adults, should be considered as a different 
diagnosis. However, angiosarcomas are usually composed 
of an irregular vascular channel lined by variably atypical 
endothelial cells and often exhibit multilayering and high 
mitotic activity (4). There were no atypical cells or mitoses in 
the present case. Angiosarcoma is usually a highly aggressive 
tumor and its prognosis is extremely poor. The present case 
had a clinically favorable outcome. By contrast, small bile 
ducts were trapped within the tumor. This finding is rare in 
a cavernous hemangioma, which is a representative benign 
vascular tumor occurring in adults. Collectively, these find-
ings suggest that this case may be IH occurring in adults. 
IH-like tumors occur in various organs, however, they usually 
demonstrate a positive reaction immunohistochemically for 
Glut-1 (19). The present case lacked a positive reaction for 
Glut-1 in spite of exhibiting typical morphological findings of 
IH. Although these discrepancies remain unclear, the lack of 
Glut-1 expression may be a characteristic immunophenotype 
in adult onset IH. However, little is known about the Glut-1 
status in adult onset IH owing to its rarity.

There are therapeutic methods available. The first‑line 
therapy involves drugs such as steroids or interferon-α. 
Arterial embolization, surgical resection or liver transplanta-
tion are selected if medication is ineffective (4,6,7).

In conclusion, we presented a case of IH of the liver in 
an adult. IH is one of the most common benign liver tumors 
in infants and children. Although IH is a biologically benign 
tumor, its mortality rate is relatively high in patients with 
complications. Thus, radiologists and pathologists should 
understand the characteristics of IH in order to administer 
appropriate treatment.
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