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INTRODUCTION 

Sclerosing hemangioma of the liver is an unusual tumor type. 

Because of its rarity and atypical radiologic findings, sclerosing 

hemangiomas can be difficult to distinguish from other lesions 

such as hepatocellular carcinoma, cholangiocarcinoma, metasta-

sis, and organized abscesses. In this issue, we present a case con-

sisting of both hepatic sclerosing hemangioma and cavernous 

hemangioma in a 63-year-old woman and discuss the histopatho-

logic findings. 

CASE SUMMARY

A 63-year-old woman was referred to our hospital for evalua-

tion of a hepatic mass. The patient had visited a private clinic be-

cause of abdominal pain and a hepatic mass that was suspected 

to be a hepatocellular carcinoma. She had a history of multiple 

stable liver masses suspected to be hemangiomas diagnosed over 

twenty years prior to her visit. The patient had been on an oral 

contraceptive briefly for treatment of endometrial hyperplasia in 

her mid-forties. Physical examination was unremarkable. The se-

rum level for aspartate aminotransferase was 49 IU/L (normal 

range, 12-33 IU/L), alanine aminotransferase was 56 IU/L (normal 

range, 5-35 IU/L), and gamma glutamyl transferase was 151 IU/L 

(normal range, 8-48 IU/L), while all other liver function tests were 

within normal limits. Serum tumor markers, including alpha-feto-

protein and PIVKA-II were within normal limits. Serologic tests for 

hepatitis B and hepatitis C virus were negative. Complete blood 

count revealed anemia; however, leukocytosis and eosinophilia 

were not noted. Dynamic contrast-enhanced abdominal computed 

tomography (CT) revealed a 9.0×7.1 cm sized irregular shaped 

mass in the left lateral section of the liver. The mass showed het-

erogeneous low attenuation on unenhanced CT, and there was no 

evidence of internal calcification or fat (Fig. 1A). After administra-

tion of intravenous contrast media, multifocal patchy irregular en-

hancement in the peripheral area was seen during the arterial 

phase (Fig. 1B). During portal venous and delayed phases, patchy 

progressive centripetal enhancement was noted (Fig. 1C, D). Mul-

tifocal low attenuated areas seen on unenhanced CT were consis-

tently noted as low attenuations on dynamic images. A fluorode-

oxyglucose positron emission tomography (FDG-PET) scan showed 

multiple areas of increased FDG uptake in the peripheral area of 

the mass in the left lobe of the liver. A separate 3.0×2.1 cm sized 

mass in the left lateral section of the liver was observed adjacent 

to the main mass, which displayed centripetal progressive en-

hancement with bright vascular enhancement consistent with cav-

ernous hemangioma. The patient underwent a left lateral segmen-
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tectomy. Fifty months after surgery, the patient’s course remained 

uneventful. 

PATHOLOGIC FINDINGS

On the cut section, two masses were identified from the sur-

rounding liver. The first one was a 9.1×5.3 cm, pinkish-gray, solid, 

ill-demarcated mass with multiple hemorrhagic foci with a 1.8×1.3 

cm sized grayish white distinguishable area in the center of mass 

that was also more firm. The second mass was 2.6×1.6 cm in size 

and well-demarcated with a dark red, sponge-like mass composed 

of blood-filled cavities (Fig. 2). Microscopically, the larger mass ex-

hibited proliferation of variable sized vessels with thickened myx-

oid walls and flattened endothelial lining without cytologic atypia 

or mitotic activity (Fig. 3A, B). There was a central acellular scle-

rotic zone that was composed of dense sclerotic hyalinized collag-

enous tissue with scattered tiny vascular channels with collapsed 

Figure 1. Contrast-enhanced abdominal CT images of a 64-year-old woman with a sclerosing hemangioma of the liver. A precontrast CT scan 
revealed a large irregular shaped mass with heterogeneous low attenuation in the left lobe of the liver (arrows) (A). Arterial (B), portal (C) and 
delayed (D) phases of CT scans revealed heterogeneous enhancement in the peripheral area of the mass (arrows) with a gradual centripetal 
enhancement pattern except for a central area of persistent low attenuation corresponding to sclerosis by histopathology (arrow head).
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lumen. This area corresponded to a low-attenuated area in the 

central portion of the mass on dynamic CT. On the basis of these 

pathological findings, the mass was diagnosed as a sclerosing 

hemangioma with a central hyalinized portion (Fig. 3C). The small-

er mass was consistent with a cavernous hemangioma, with mul-

tiple vascular spaces of various sizes lined by a single layer of flat-

tened cells (Fig. 3D). 

DISCUSSION

Hepatic sclerosing hemangiomas and sclerosed hemangiomas 

are rare conditions that were first reported by Shepherd and Lee in 

1983.1 A subsequent report of two more solitary “necrotic nod-

ules” of the liver identified a vascular component, suggesting a 

probable pathogenesis of sclerosis of a preexisting hemangioma.2 

In 2002, Makhlouf and Ishak compared the distinct clinical and 

histopathological findings between sclerosing and sclerosed hem-

angioma of the liver,3 suggesting possible involvement of mast 

cells in angiogenesis, the regression process, and development of 

fibrosis. In addition, they demonstrated that sclerosing hemangio-

mas exhibit immunoreactivity for collagen IV, laminin, factor VIII-R 

antigen, CD34 and CD31, as well as increased immunoreactivity 

for smooth muscle actin more frequently compared with sclerosed 

hemangiomas. 

Clinical data of sclerosing hemangiomas are limited because of 

the small number of reported cases. However, according to the 

cases reported to date, sclerosing hemangiomas are mainly pres-

ent in individuals who are sixty to seventy years old and, unlike 

typical hemangiomas, are predominantly observed in males (67% 

of 24 cases). Almost 40% of all sclerosing hemangioma patients 

are symptomatic, with the major symptoms consisting of abdomi-

nal pain, abdominal fullness, indigestion, and abdominal disten-

tion. The majority of sclerosing hemangiomas are solitary, al-

though multiple lesions are occasionally observed, as was the case 

in the present study. In addition, in cases of multiple sclerosing 

hemangiomas, the tumor size is larger than that of single scle-

rosed hemangiomas.3-8

There have been only a few studies to report radiological find-

ings of sclerosing hemangiomas. Yamashita et al8 reported that 

sclerosing hemangiomas exhibit only marginal enhancement on 

CT hepatic arteriography, whereas the majority of the tumor pres-

ents as a perfusion defect. In addition, Lee et al9 reported that 

sclerosing hemangiomas exhibit mild to moderate hyperintensity 

on T2 weighted MR images, hypointensity on T1 weighted images, 

patchy enhancement during the arterial phase, and gradual pro-

gressive enhancement during the portal and delayed phases ex-

cept in the central area. The most recent study on sclerosing hem-

angiomas reported centripetal patchy enhancement with a partial 

central unenhanced area on CT and MRI, with iso- to hypo-me-

tabolism on FDG-PET scans.5 Pathologically, these atypical radio-

logical features are due to prominent sclerosis and marked nar-

rowing of the vascular spaces. According to the above imaging 

findings, differentiation of sclerosing hemangioma from hepato-

cellular carcinoma, cholangiocarcinoma, metastasis, or organized 

abscesses constitutes a diagnostic challenge that may require 

pathological confirmation in some cases.

According to a microscopic definition, a ‘sclerosing hemangio-

ma’ is a neoplasm  composed of blood-filled, dilated, and thin-

walled vessels of variable size lined by a single layer of flat endo-

thelial cells without cytologic atypia or mitotic activity.8 The 

vascular spaces are frequently collapsed, some of which can have 

an arterial wall. Sclerosis of the stroma may occur at varying de-

grees to mask the appearance of the hemangioma, and can vary 

from scanty (fibrillar or hyaline) to abundant (hyaline or sclerotic), 

with most of the lesions having a sclerotic center with patent ves-

sels at the periphery.8 However, these vessels can be alternates 

that in some cases disperse within the sclerotic mass. In addition, 

some vascular channels are surrounded by a loose myxoid matrix 

and a concentric cuff of stellate cells. Recent hemorrhages and he-

Figure 2. Macroscopic findings of a sclerosing hemangioma and 
cavernous hemangioma. A sclerosing hemangioma was observed as a 
9.1x5.3 cm sized, ill-demarcated, pinkish-gray subcapsular mass with 
multiple hemorrhagic foci. A 1.8x1.3 cm sized grayish white area (arrow 
heads) was centrally located within the tumor. A cavernous 
hemangioma appearing as a discrete, dark red, sponge-like 
subcapsular mass was obser ved adjacent to the sclerosing 
hemangioma (arrow).
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mosiderin deposits are found in the majority of sclerosing heman-

giomas and are often associated with dystrophic and psammoma-

tous calcification or infarction.3 The basement membrane of a 

sclerosing hemangioma can be detected by type IV collagen and 

laminin immunostaining, which form rings around the vascular 

components. The vascular nature of such hemangiomas is exem-

plified by strong positive staining for endothelial cell markers, fac-

tor VIII-related antigen, CD34, and CD31. The densely sclerotic ar-

eas are focally and faintly positive for these vascular markers.3,8 

On the other hand, sclerosed hemangiomas are characterized by 

extensive fibrosis with subsequent hyalinization and marked nar-

rowing or obliteration of the vascular spaces.10 Compared with 

sclerosing hemangiomas, the entire lesion is diffusely sclerotic and 

appears as a firm, gray-white nodule in sclerosed hemangiomas.3 

The pathogenesis of sclerosing hemangiomas remains unknown 

and has no definite familial or genetic factor of inheritance, al-

though several theories have been proposed. The first theory is 

that a minor hemorrhage and thrombosis within a hemangioma 

may instigate fibrotic progression to a sclerosing hemangioma.4 

An additional theory proposed by Makhlouf et al3 suggests that 

mast cells play a pivotal role in the development of a sclerosing 

hemangioma. In support of this possibility, they reported that the 

number of mast cells correlates significantly with vascular prolifer-

ation and is inversely related to the degree of fibrosis. According 

to previous reports, sclerosing hemangiomas arise in cavernous 

hemangiomas with thin-walled cavernous vascular spaces of vari-

Figure 3. Sclerosing hemangioma (arrows) consisting of variable-sized vessels with thickened myxoid walls (A). Small irregular vessels lined by a 
flattened endothelium and erythrocytes in the lumen (B). Inflammatory infiltrates, including lymphocytes and plasma cells, were noted in the 
stroma. A central portion of the sparsely cellular hyalinized area (arrows) was seen abutting the area of small vascular channels (C). The cavernous 
hemangioma consisted of multiple thin-walled vascular spaces of various sizes and lined by a single layer of flattened endothelial cells that was 
filled with fresh erythrocytes in some areas (D).
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able size that lack an elastic tissue.3 The terms cavernous heman-

gioma, sclerosing hemangioma, and solitary fibrous nodule have 

been used to describe different stages in the development and in-

volution of the same lesions.11 The sclerotic area in a sclerosing 

cavernous hemangioma is best explained by localized regressive 

changes secondary to thrombosis, infarction, or hemorrhage. On 

the other hand, the description of sclerosed hemangiomas sug-

gests a possible origin from infantile hemangioendotheliomas. 

They are not considered to have evolved from cavernous hemangi-

omas on the basis of their morphology consisting of a scattered 

array of uniform, small sclerotic vessels compatible with capillary 

type channels rather than cavernous type channels.3 Moreover, to-

tal hyalinization that resembles a solitary necrotic nodule is com-

mon in sclerosed hemangiomas, but not in sclerosing hemangio-

mas.

In the patient described in this study, two masses were detected 

on CT twenty years prior to her diagnosis. From the time of the 

first occurrence, the mass that was diagnosed as a sclerosing 

hemangioma demonstrated atypical radiologic features, and thus 

needed to be differentiated from hepatocellular carcinoma and 

other atypical tumors. Sclerosing hemangiomas are benign tumors 

that remain stable for long periods of time and can be followed 

without treatment. However, as was the case with our patient, 

when the size of the tumor is sufficiently large to cause symptoms, 

appropriate treatment is necessary.
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