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Hepatic epithelioid hemangioendothelioma (HEHE) is a rare hepatic vascular tumor with a 
borderline biological behavior between hemangioma and hemangiosarcoma. It tends to be multiple 
or diffuse subcapsular lesions across the liver but has no characteristic clinical manifestations or 
imaging findings. On computed tomography and magnetic resonance imaging, these lesions usually 
have a hypodense appearance with heterogeneous enhancement and a "halo sign" or "lollipop sign" 
may be evident in some cases. HEHE is diagnosed mainly based on a pathological examination 
along with differential immunohistochemical markers such as CAMTA1, CD31, CD34, CD10, 
vimentin, and factor VIII antigen. Currently, there are no standardized treatment guidelines for 
HEHE, and surgery (curative resection and liver transplantation) remains the mainstay of treatment. 
Studies have indicated that extra-hepatic metastasis might not be a contraindication for resection or 
transplantation. Systemic chemotherapeutic agents including doxorubicin, vincristine, interferon-a, 
5-fluorouracil, and thalidomide, as well as VEGF-related agents are being investigated, but no 
agents have been approved for the treatment of HEHE.

Epithelioid hemangioendothelioma (EHE) is a rare 
vascular tumor with an estimated incidence of less than 
0.01 per million (1). The World Health Organization has 
classified it as a tumor condition with a full potential 
of malignancy (2). It can occur anywhere in the body 
but mostly affects the liver (3,4). Hepatic epithelioid 
hemangioendothel ioma (HEHE) is  diagnosed 
predominantly in females (female-to-male ratio: 
3:2) (1). The hallmark of HEHE is its unpredictable 
clinical course, which can be indolent, stable, or 
aggressive due to its borderline biological behavior 
between hemangioma and hepatic hemangiosarcoma 
(5). Clinical diagnosis and management of HEHE is a 
challenge. Due to its rarity and inconsistent behavior, 
there are no standardized treatment guidelines for 
HEHE at present. This article has reviewed the recent 
literature and analyzed updated data regarding the 
diagnosis and management of HEHE.

1. Clinical presentation and diagnosis

HEHE has no characteristic clinical manifestations 

and may present as right upper quadrant or epigastric 
pain (60-70%), weight loss (20%), an impaired general 
condition (20%), or jaundice (10%) (1). A study has 
noted that approximately one-quarter of patients are 
asymptomatic at the time of diagnosis (6). HEHE has 
a more aggressive course than EHE arising in bone 
or soft tissue. Clinically, HEHE is misdiagnosed in 
approximately 60-80% of cases (7). HEHE is most often 
confused with disease entities such as angiosarcoma, 
cholangiocarcinoma, metastatic carcinoma, and 
hepatocellular carcinoma. HEHE tends to be multiple 
or diffuse throughout the liver with a peripheral or 
subcapsular growth pattern. One study found that 
HEHE was multifocal in 81% of patients and solitary 
in the remaining 19% (7). Another study found that the 
multinodular type of HEHE is an intrahepatic metastatic 
disease arising from a single clone (8). The tumor size 
(> 3cm ) and mitotic index (> 3mitoses/50HPF) have 
been found to be poor prognostic factors for HEHE 
(9). Extrahepatic involvement was found in 36.6% of 
HEHE cases (7). The most common sites of metastasis 
are the lungs, regional lymph nodes, peritoneum, bone, 
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and the spleen.

1.1. Imaging features of HEHE

On a CT scan, HEHE lesions usually display a 
hypodense appearance and heterogeneous enhancement. 
Tumors larger than 3 cm in size frequently exhibit 
delayed heterogeneous enhancement, tumors 2 to 3 
cm in size exhibit ring-like enhancement, and tumors 
smaller than 2 cm exhibit homogeneous enhancement 
(10). A "lollipop" sign with an enhancing portal vein 
terminating at the edge of a hypodense lesion may 
be evident in some cases, and a "halo sign" with ring 
enhancement during the arterial phase and central 
filling on the delayed phases may be evident in others 
(11). HEHE lesions typically have a hypoechoic 
appearance on sonography. HEHE displays intratumoral 
vascularity and is better depicted on color Doppler (12). 
Contrast-enhanced ultrasound (CEUS) can be used to 
detect multiple foci of HEHE, with high enhancement 
in the arterial phase and low enhancement in the portal 
or delayed phase (13). 18F-FDG PET-CT is useful in 
detecting metastatic lesions and determining the spread 
of HEHE (14). 

1.2. Histology and pathological differential diagnosis

Due to its nonspecific clinical manifestations and 
radiological features, HEHE is mainly diagnosed 
based on a pathological examination (2). EHE was 
first described by Dail and Liebow in 1975 as an 
epithelial lesion with an epithelioid morphology 
(15). The term "epithelioid hemangioendothelioma" 
was coined by Weiss and Enzinger in 1982 (16). 
The histology of HEHE is relatively distinctive from 
normal liver parenchyma, and it displays an infiltrative 
growth pattern consisting of epithelioid, dendritic, and 
intermediate cells interspersed in a hyaluronic acid–
rich myxoid matrix (7). The epithelioid cells in HEHE 
contain rounded vesicular nuclei, an eosinophilic 
cytoplasm, and occasional intracytoplasmic vacuoles 
(17). These cells tend to grow along vascular structures 
and infiltrate hepatic sinusoids, causing atrophy and 
replacement of hepatocytes (7). A subset of HEHE 
displays a histologic overlap with hepatic angiosarcoma 
(HA) containing necrosis or cytonuclear atypia, 
without the typical myxoid stromal component. 
Pathologists often have difficulty differentiating 
HEHE from HA (3). Immunohistochemical and 
special staining can help with differentiation. Around 
90% of HEHEs harbor the CAMTA1- WWTR1 
fusion gene, which has been consistently identified in 
hemangioendothelioma, irrespective of the primary site 
(15,18). Other vascular endothelial markers include 
CD31, CD34, CD10, vimentin, and factor Ⅷ antigen 
(7). Immunohistochemical staining of a fine-needle 
aspiration or biopsy specimen is the best method for 

diagnosing nonoperative patients. However, a false 
negative rate of 10% has been observed after a biopsy 
(19). The disease entities that tend to be confused with 
HEHE and their differential diagnosis are summarized 
in Table 1. 

2. Current management of and the prognosis for 
HEHE

A standardized treatment algorithm for HEHE has yet 
to be devised, partly due to its rarity and inconsistent 
biological behavior. Therapeutic options in clinical 
pract ice include radiotherapy,  chemotherapy, 
transcatheter arterial chemoembolization (TACE), 
anti-angiogenic drugs, locoregional ablation, hepatic 
resection, and liver transplantation (LT). The treatment 
modality is determined based on the tumour burden, 
extrahepatic involvement, resectability, and the condition 
of the patient's major organs (20). Currently, surgery 
including curative resection and transplantation remains 
the mainstay of treatment. Curative resection and LT 
have the best survival rates, with 5-year survival rates 
of 54.5% and 75%, respectively. In contrast, chemo/
radiotherapy and observational follow-up have 5-year 
survival rates of 30% and 4.5%, respectively (21). 
According to a multivariate analysis, surgery was the 
only independent prognostic factor for overall survival 
of HEHE patients (22). Chemotherapeutic agents such as 
doxorubicin, vincristine, interferon-a, 5-fluorouracil, and 
thalidomide and therapy targeting vascular endothelial 
grow factor (VEGF) are being investigated (23). 
Thalidomide has been reported to offer potential for the 
treatment of HEHE (24). However, there are no approved 
systemic treatments for HEHE at present. 

2.1. Curative resection for HEHE

Lesions that are multiple foci or extensive involvement 
of the liver pose a challenge to surgical resection. 
A detailed preoperative plan needs to be devised or 
surgery needs to be simulated preoperatively, like 
colorectal liver metastasis (CRLM). Optimal surgery is 
a radical resection of all HEHE lesions with maximum 
preservation of liver parenchyma (2). The long-term 
prognosis for patients with extra-hepatic metastasis who 
underwent surgery was not inferior to the long-term 
prognosis for patients without extra-hepatic involvement, 
indicating that extra-hepatic metastasis might not be a 
contraindication for surgery (25). 

2.2. LT for HEHE

LT is seldom performed for a benign liver tumor 
worldwide, and it accounts for only 1% of all LTs 
in Europe and the US (26). However, HEHE is not 
necessarily considered to be a contraindication for LT 
when it is bilobar foci or diffuse disease throughout the 
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Table 1. Differential diagnosis of HEHE and other hepatic disease entities (4,12,21)

Entities

HEHE

Hepatic 
angiosarcoma

Hepatic 
hemangioma

ICC

HCC

CRLM

Imaging features

Lollipop sign, halo sign, 
subcapsular growth, 
capsular retraction

Heterogeneous 
centripetal enhancement

Posterior shadowing 
and centripetal filling

Cholangiectasis, 
capsular retraction

Wash-out

Bull's-eye sign

Abbreviation: IHC immunohistochemical staining; ICC intrahepatic cholangiocarcinoma; HCC hepatocellular carcinoma; CRLM colorectal cancer 
liver metastasis; WT-1: Wilms' tumor 1; FVIII: factor VIII; ERG: Erythroblast transformation, specific-related gene; GLUT-1: glucose transporter-1; 
D2-40: podoplanin; CAMTA1: calmodulin-binding transcription activator1; TFE3: transcription factor E3.

Histology

Cords and nests of epithelioid cells in a variable fibromyxoid 
stroma; Occasional intracytoplasmic vacuoles/lumina; minimal 
cytologic atypia with low mitotic rates; portal tracts intact.

More nuclear pleomorphism; more atypia and mitotic activity; 
well-formed, anastomosing vessels; more solid areas composed of 
pleomorphic spindle cell; hypercellular whorls of spindled cells; 
intracytoplasmic eosinophilic globules. 

Circumscribed proliferation of variably sized, dilated and thin-
walled vessels lined by a single layer of flat endothelial cells; no 
cytologic atypia or mitosis.

Abundant desmoplastic stroma and gland formation or nested 
neoplastic cells.

Well-vascularized tumors with wide trabeculae (> 3 cells), a 
prominent acinar pattern, small cell changes, cytologic atypia, 
mitotic activity, vascular invasion, absence of Kupffer cells, and 
the loss of the reticulin network.

Similar to original tumors.

IHC markers

(+)CAMTA1, WT-1, CD31, 
CD34, vimentin, F VIII,ERG, 
D2-40; (-)GLUT-1, cytokeratin

(+)WT-1 ,  CD31,  CD34,  F 
VIII,FLI-1, ERG; (-)GLUT-1, 
D2-40, alpha-1-antitrypsin, pan-
cytokeratin

( + ) W T- 1 ,  C D 3 4 ,  C D 3 1 , 
FVIII,ERG; (-)GLUT-1,D2-40

Pan-cytokeratin

HepPar-1;  CD10,  CK8/18, 
glypican3,pCEA

Resemble original tumors
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