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Hepatic epithelioid hemangioendothelioma (HEHE) is a rare vascular endothelial
cancer of the liver that is often misidentified as a metastatic tumor if it is multifocal
in the liver or if the patient has another concurrent primary malignancy. We present
the case of a patient with buccal cancer and some hypoechoic nodules, as identified
through ultrasonography. 18F-labeled fluoro-2-deoxyglucose (FDG) positron emission
tomography revealed nodules with increased FDG uptake in the patient’s liver. After
liver core biopsy, HEHE was diagnosed. Ultimately, hepatectomy was performed to
treat the HEHE. No recurrence was observed on the patient’s computed tomography
images at a 3-month follow-up.

Keywords: Hepatic Epithelioid Hemangioendothelioma; Positron Emission
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Abbreviations: HEHE: Hepatic Epithelioid Hemangioendothelioma; PET: Positron
Emission Tomography; CT: Computerized Tomography; 18F-FDG: 18F-Labeled Fluoro-
2-Deoxyglucose; VEGF: Vascular Endothelial Growth Factor

Introduction

Hepatic Epithelioid Hemangioendothelioma (HEHE) is a rare

scans. In addition, 18F-labeled fluoro-2-deoxyglucose (18F-FDG)

positron emission tomography (PET) usually reveals increased

malignant type of vascular tumor composed of epithelioid and
histiocytoid endothelial cells in a myxohyaline or fibrous stroma. It
is often misidentified as a metastatic tumor if it is multifocal in the
liver or if the patient has another concurrent primary malignancy.
HEHE cells can be classified into three histological types: epithelioid,
dendritic, and intermediate cells. Most patients with HEHE are
asymptomatic and receive their diagnoses incidentally. Liver core
biopsy is the standard method for diagnosing HEHE. the typical
imaging features of HEHE include enhancement on arterial-phase
CT scans and low signals on venous-phase and delayed-phase CT

18F-FDG uptake. Hepatectomy and liver transplantation are first-
line treatments for HEHE. If a patient cannot receive surgery, then
antiangiogenic drugs, radiotherapy, chemotherapy, radiofrequency
ablation, or transcatheter arterial chemoembolization may be
considered. The prognosis of HEHE is generally more favorable
than that of other malignant liver tumors. Herein, we present
the case of a patient with buccal cancer and HEHE. The patient
underwent segmental hepatectomy and had no recurrence at a
3-month follow-up.
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Case Report

A 50-year-old male with chronic hepatitis C reported having
engaged in habitual smoking and betel nut chewing for over 20
years. He complained of odynophagia and tenderness over his
left buccal area for 2 months. He visited a physician for help. An
ulcerative lesion was discovered over his left buccal area. A biopsy
of the lesion was performed, and pathology revealed squamous cell
carcinoma. PET was therefore arranged for cancer staging. The PET
revealed a hypermetabolic lesion of approximately 0.55 cm without
definite evidence of nodal or distant metastasis (Figure 1). The
patient’s stage was tentatively denoted as TINOMO. However, some
hypermetabolic nodules (of up to 2 cm) in the right hepatic lobe
were also observed (Figure 2). Malignant tumors or metastasis was
suspected. The patient’s tumor markers, including aFP, CEA, and

CA19-9, were within the normal limits. The patient was transferred

to the gastrointestinal clinic for further management. The patient’s
liver tumors were further investigated through abdominal
sonography; some of the lesions were hyperechoic (Figure 3a), and
others were hypoechoic (Figure 3b). The patient also underwent
CT. Some nodules were observed in the patient’s liver; two were
heterogeneous tumors (1.2 and 1.9 cm) with delayed-phase
enhancementin the S4b and S5 segments (Figure 4a), and the others
were identified as hemangiomas (Figure 4b). Liver biopsy was
arranged for the S4b and S5 tumors. The final pathology revealed
epithelioid hemangioendothelioma. Segmental hepatectomy
was arranged after the patient had recovered from buccal cancer
surgery. The surgical specimens were sent to a pathologist, and the
diagnosis of epithelioid hemangioendothelioma was finalized. A CT

scan was performed 3 months later and revealed no recurrence of

the liver tumors (Figure 5).
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Figure 1: A small increased FDG uptake (SUV:6.7, 0.55 cm) in left anterior buccal region, and compatible with malignant

tumoral uptake. SUV: standard uptake value.
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Figure 2: Some hypodense nodules (about 2 cm) in right hepatic lobe, with FDG uptake similar to or slightly higher than
normal hepatic parenchyma.
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Figure 3: Figure 4:

A. A hyperechoic lesion (up to 1.6cm) in the right lobe of A. A heterogeneous tumors with delay enhancement is
liver (white arrow). found in the right lobe.

B. A hypoechoic lesion about 1.5cm is also found in the B. A hyper-vascular lesion is noted in the right lobe, and
right lobe of liver (white arrow). hemangioma is diagnosed.
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Figure 5:

a. In 100x power field, it shows proliferation of epithelioid
tumor cells with round hyperchromatic and pleomorphic
nuclei, small nucleoli and moderate amount of eosinophilic
cytoplasm, in myxohyaline stroma.

b. In 400x power field, some tumor cells contain
intracytoplasmic vacuoles, with entrapped red blood cells.
Occasional abnormal mitotic figures are seen.

c. In Immunohistochemical staining, it’s positive to CD34.

Discussion
Background

HEHE is a rare malignant type of vascular tumor composed of
epithelioid and histiocytoid endothelial cells in a myxohyaline or
fibrous stroma. Its incidence is 1 to 2 cases per 1 million people
[1]. HEHE can originate in soft tissue, bone, the head or neck, or
the liver or other organs. HEHE is slightly more common among
patients aged 30 to 40 years than among other age groups and is
more common among women than among men [2]. The etiology
of HEHE remains unknown; however, some studies have reported
that oral contraceptive use, alcohol consumption, liver trauma,
sarcoidosis, Crohn disease, vinyl chloride or asbestos exposure,

and hepatitis B and C are associated with HEHE [1-4]. Studies have
reported that 25% to 40% of patients with HEHE are asymptomatic
upon diagnosis. Among patients with symptoms, right upper
quadrant pain is the most common symptom. Other symptoms
include ascites, weight loss, anorexia, weakness and fatigue, nausea,
and vomiting. Alkaline phosphatase, aspartate aminotransferase,
and alanine transaminase may be elevated in some patients [3,5-7].

Imaging

HEHE lesions are hypoechoic in ultrasonography. In contrast-
enhanced ultrasound images, HEHE lesions exhibit enhancement
in the arterial phase and low signals in the venous and delayed
phases [8]. On CT scans, single or multifocal nodular peripheral
lesions with early ring enhancement followed by late appearance of
central core enhancement are common features used to diagnose
HEHE [2]. Low and high signals appear on T1 and T2 magnetic
resonance images, respectively [9]. A common feature of HEHE on
T2 images is a target sign with a high-signal core, low-signal ring,
and weak secondary high-signal halo. 18F-FDG PET is a powerful
tool for detecting metastasis in patients with HEHE [10]. Most
HEHE cells exhibit only slightly elevated FDG uptake; this differs
from cholangiocarcinoma cells, which exhibit greatly elevated FDG
uptake [10].

Histology

HEHE appears as nests and cords of epithelioid endothelial
cells spread throughout a myxohyaline stroma. HEHE cells can
be classified into three types: epithelioid cells (which are rich in
eosinophilic cytoplasm and contain atypical nuclei), dendritic
cells (which contain cytoplasmic processes), and intermediate
cells (which have characteristics between those of epithelioid cells
and dendritic cells). These cells are typically embedded in mucus
hyaluronate or hardened matrix. In addition, signet ring-like
cytoplasmic vacuoles may appear in epithelioid and dendritic HEHE
cells [11]. Immunohistochemical staining of HEHE cells is typically
positive for the endothelial markers CD31, CD34, CD12, vimentin,
and factor VIII antigen [12]. One study determined that 99%, 94%,
and 86% of HEHE cells are positive for factor VIII antigen, CD34,
and CD31, respectively [12].

Molecular Characterization

CAMTAL1 is a calmodulin-binding transcriptional activator, and
WWTR1 is a transcriptional coactivator [13]. Up to 90% of HEHE
tumors exhibit WWTR1-CAMTA1 fusion resulting from t(1; 3)
(p36; q25) translocations [14]. Therefore, HEHE presents with
a rearrangement/deletion of WWTR1-CAMTA1 or YAP1-TFE3
fusion and is characterized by well-formed vasoformative tumors
with abundant eosinophilic cytoplasm, atypical cytogenetics,
pseudoalveoli, and partly solid-state growth patterns [15]. Only
one case of TFE3 rearrangement in HEHE has been reported [16].
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Researchers have suggested that testing for TFE3 rearrangement
through immunostaining may be useful in the differential diagnosis
of HEHE. Other markers such as ERG and AE1/AE3 are expressed
in HEHE cells but are also expressed in other tumor cells and are
therefore not useful for differential diagnosis [17,18].

Diagnosis

Although specific image findings can be used to diagnose
HEHE, liver core biopsies with immunohistochemical staining still
play a key role [19]. HEHE is commonly diagnosed on the basis of
microscopic features, specifically numerous proliferating dendritic
or epithelioid cells with eosinophilic cytoplasm that test positive
for CD31, CD34, or factor VIII antigen.

Treatment

HEHE is a rare cancer for which no standard treatment strategy
currently exists. Antiangiogenic drugs, radiotherapy, chemotherapy,
hepatectomy,

liver transplantation, radiofrequency ablation,

transcatheter arterial chemoembolization, and observation
(watchful waiting) are commonly applied in the treatment of HEHE
[20,21]. Surgical resection may be the optimal treatment for single
or small HEHE tumors. Because of the vascular origin of HEHE,
vascular endothelial growth factor inhibitors such as sorafenib,
pazopanib, and bevacizumab are crucial in the treatment of HEHE
[22]. For patients with extrahepatic lesions, adjuvant chemotherapy

may be an effective alternative approach to disease control [23].
Prognosis

The prognosis of HEHE has a good prognosis compared with
that of other malignant liver tumors, and 50% of patients with
HEHE survive more than 5 years after diagnosis without treatment.
Tumor metastasis has no effect on the 5-year survival rate of HEHE
[24]. Hepatectomy and liver transplantation improve patients’
chances of survival; the 1-year and 3-year disease-free survival
rates of patients with HEHE who undergo such procedures are
100% and 75%, respectively [25]. The prognosis of HEHE among
patients with tumors more than 10 cm in diameter and older adult
patients is poor [26]. In one study, researchers developed a HEHE
risk stratification strategy based on clinicopathological features;
high mitotic activity (>3 mitoses/50 high-power fields) and a tumor
size >3 cm were associated with poor prognosis [12]. In addition,
18F-FDG PET is a useful tool for disease follow-up; one study
reported that FDG uptake levels provide key information about the
progression of HEHE. The prognosis of HEHE among patients with
high FDG uptake is usually poor [27].

Conclusion

HEHE is a low-grade to moderate-grade malignant tumor. The
5-year survival rate of patients with HEHE is higher than those of

patientswithothermalignantlivertumors.HEHE canbedistinguished

from other liver tumors through immunohistochemical staining.
Surgical resection remains the first-line treatment for HEHE. If a
patient with HEHE is unable or unwilling to undergo surgery, then
antiangiogenic drugs, radiotherapy, chemotherapy, radiofrequency
ablation, or transcatheter arterial chemoembolization may be

considered.
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