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Abstract 

Hepatic epithelioid hemangioendothelioma (EHE) is a rare malignant tumor with unknown 

pathogenesis. Herein, we report a case of a hepatic EHE presenting synchronously with a hepa-

tocellular carcinoma (HCC). To the best of our knowledge, this is the second case report of 

synchronous hepatic EHE and HCC. An 84-year-old man presented with back pain. During ex-

amination, a tumor in liver segment 3 was coincidentally detected. Tumor marker (carbohy-

drate antigen 19-9, alpha-fetoprotein, and protein induced by vitamin K absence or antago-

nist-II) levels were elevated. Contrast-enhanced computed tomography revealed perinodular 

enhancement in the arterial and portal phases. Another tumor was detected in liver segment 

2, which was homogeneously enhanced in the arterial phase, followed by washout in the portal 

and late phases. Based on these imaging findings, we diagnosed the tumor in segment 3 as a 

solitary cholangiocellular carcinoma and the tumor in segment 2 as a solitary HCC. Lateral 

sectionectomy of the liver was performed. Microscopically, spindle-shaped and epithelioid 

cells were present in the tumor in segment 3. On immunohistochemistry, the tumor cells were 

positive for CD31 and CD34, focally positive for D2-40, and negative for AE1/AE3. Therefore, 
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the tumor in segment 3 was ultimately diagnosed as an EHE and the tumor in segment 2 as a 

well-differentiated HCC. Preoperative diagnosis of EHE is difficult owing to the lack of specific 

findings. Intratumoral calcification, halo sign, and lollipop sign are occasionally found in EHE 

and are useful imaging findings for diagnosis. Clinical behavior is unpredictable, ranging from 

indolent growth to rapid progression. Clinical or pathological predictors of the course of EHE 

are urgently required. © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Epithelioid hemangioendothelioma (EHE) is a low- to intermediate-grade malignancy 
with an incidence of <0.01 per 10,000 people [1]. Owing to its rarity, its etiology and patho-
genesis are still unknown. Sites of EHE include the lungs, soft tissue, visceral organs, bone, and 
liver. Since it lacks specific imaging and pathological features, EHE is difficult to diagnose pre-
operatively. Common misdiagnoses of EHE include cholangiocellular carcinoma (CCC), scle-
rosing hepatocellular carcinoma (HCC), metastatic carcinoma, and angiosarcoma. The clinical 
behavior of EHE is unpredictable, ranging from indolent growth to rapid progression. How-
ever, there are no biomarkers for aggressive behavior or established treatment guidelines. We 
here report a case that was misdiagnosed as synchronous solitary CCC and solitary HCC based 
on preoperative imaging findings and elevated tumor marker levels, but was postoperatively 
confirmed as EHE based on pathology. To the best of our knowledge, this is the second case 
report of synchronous hepatic EHE and HCC. 

Case Presentation 

An 84-year-old man presented with back pain. During examination for the cause of the 
pain, a liver tumor was coincidentally detected on computed tomography (CT). His medical 
history included cholangiolocellular carcinoma, which had been treated via anterior sec-
tionectomy of the liver 11 years previously. He had not excessively consumed alcohol in the 
past and had no underlying liver disease due to viral hepatitis or alcoholic or nonalcoholic 
steatohepatitis. Tumor recurrence had not been confirmed after the operation. 

On laboratory tests, almost all variables were within normal limits. The Child-Pugh score 
was 5 points and the platelet count was 12.6 × 104/µL. Both hepatitis B surface antigen and 
anti-hepatitis C antibody were negative. Tumor marker levels were elevated as follows: carci-
noembryonic antigen: 8.2 ng/mL; carbohydrate antigen 19-9: 69.2 U/mL; alpha-fetoprotein: 
43.3 ng/mL; and protein induced by vitamin K absence or antagonist-II: 820 nAU/mL. 

Ultrasound detected a hypoechoic irregular heterogeneous tumor, 38 mm in diameter, in 
liver segment 3. The liver capsule adjacent to the tumor was retracted, and the intrahepatic 
bile duct in the tumor periphery was dilated. Penetration of the tumor center by the hepatic 
artery was also observed. CT confirmed the presence of a low-density irregular nodule in liver 
segment 3, and the nodule showed perinodular contrast medium-based enhancement in the 
arterial and portal phases (Fig. 1a–c). The tumor in liver segment 3 had heterogeneous low 
signal intensity on T1-weighted magnetic resonance imaging (MRI), high signal intensity on 
T2-weighted MRI, and peripheral high signal intensity on diffusion-weighted MRI. On Gd-EOB-
DTPA-enhanced MRI, it was enhanced perinodularly in the arterial and portal phases, and its 
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center was faintly enhanced in the hepatobiliary phase (Fig. 2). Positron emission tomogra-
phy/CT revealed high accumulation in the tumor, with a maximum standardized uptake vol-
ume of 5.5. Contrast-enhanced CT also detected a tumor in liver segment 2, with homogeneous 
enhancement in the arterial phase, followed by washout in the portal and late phases (Fig. 1d–
f). There was no accumulation in this tumor on positron emission tomography/CT. 

Based on the imaging findings and elevated tumor marker levels, we diagnosed the tumor 
in liver segment 2 as a solitary HCC and the tumor in liver segment 3 as a solitary CCC or a 
combined HCC and cholangiocarcinoma. After diagnosis, we performed lateral sectionectomy 
of the liver. The macroscopic findings of the surgical specimens were an irregular whitish tu-
mor with capsular retraction in liver segment 3 and a round yellowish tumor in liver segment 
2. Microscopically, spindle-shaped cells, cells with intracytoplasmic vacuoles, and eosinophilic 
epithelioid cells were present in the tumor in liver segment 3 and were accompanied by mu-
coid and fibrous stroma. The tumor cells spread into the sinusoid at the tumor edge. On im-
munohistochemistry, the tumor cells with intracytoplasmic vacuoles in liver segment 3 were 
positive for CD31 and CD34, focally positive for D2-40, and negative for AE1/AE3 (Fig. 3). 
Therefore, the tumor in liver segment 3 was diagnosed as an EHE and the tumor in liver seg-
ment 2 as a well-differentiated HCC. 

The postoperative course was uneventful. The patient was discharged on postoperative 
day 14. Four months after the operation, multiple bilateral lung nodules appeared. Transbron-
chial lung biopsy was performed, and the tumor was diagnosed as an EHE histologically. Since 
the patient declined further treatment for metastasis, he has been followed up since without 
any treatment. He remains alive 15 months after the liver operation. 

Discussion 

Since hepatic EHE was first described in 1982 as a soft tissue vascular cancer with a clin-
ical course between that of hemangioma and angiosarcoma [2], more than 400 cases have 
been reported [3]. EHE appears more often in women than in men, with a female:male ratio 
of 3:2. The median age at diagnosis is 41.7 years, ranging from 3 to 86 years, and 87% of pa-
tients have multifocal lesions, with solitary nodules occurring in only 13%. The clinical behav-
ior of EHE is unpredictable, ranging from indolent growth to rapid progression. Treatment 
options for EHE are liver resection, liver transplantation, transcatheter arterial chemoembo-
lization, radioablation, and chemotherapy, but there are no established treatment guidelines. 
In the present case, we performed liver resection for synchronous solitary HCC and EHE. To 
the best of our knowledge, this is only the second case report of synchronous HCC and EHE 
[4]. No report to date has uncovered a common background liver disease for EHE and HCC. 

Preoperative diagnosis of EHE via imaging is difficult because EHE lacks specific features. 
EHE usually presents as hypoechoic irregular nodules on ultrasound. Most lesions appear to 
have a low density on plain CT, with perinodular enhancement to heterogeneous hyperen-
hancement on contrast-enhanced CT. EHE has a low signal intensity on T1-weighted MRI, in-
termediate to high signal intensity on T2-weighted MRI, and high signal intensity on diffusion-
weighted MRI. Some reports state that intratumoral calcification, capsular retraction, halo 
sign, and lollipop sign are useful imaging findings for distinguishing EHE on CT or MRI [5–7]. 
However, intratumoral calcification occurs in only 12.7% of EHEs [3]. Capsular retraction re-
sults from fibroproliferative reactions of the tumor and consequent invagination of the adja-
cent liver capsule, but is not unique to EHE as it sometimes occurs in metastatic carcinoma or 
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CCC. The halo sign – a low-intensity thin ring surrounding a high-intensity core with a slightly 
more intense peripheral halo – is found in 10.4–37.5% of EHE cases [3, 8]. The lollipop sign is 
specific to EHE. It signifies the infiltration of tumor cells into the hepatic vessels and sinusoids 
and the consequent tapering or disruption of the portal vein or a hepatic artery at the tumor 
edge [6]. The presence of a central enhancing scar and irregular strong enhancement of the 
lesions do not fulfill the criteria of the lollipop sign, and the vein should terminate smoothly at 
the edge or immediately inside the rim of the lesion. Although the lollipop sign is the most 
useful imaging feature of EHE, it is found in only 13% of cases [9]. In the present case, a hepatic 
artery penetrated the tumor center, but vascular termination at the tumor edge was not con-
firmed; thus, presence of a lollipop sign was not established. Moreover, our case had findings 
similar to those seen in CCC, such as retraction sign and bile duct dilatation, and tumor marker 
levels were elevated. The presence of the synchronous HCC also added to the confusion. Thus, 
it was quite difficult to diagnose this case correctly. 

Histological diagnosis of EHE is also challenging. EHE can be misdiagnosed as other can-
cers, such as CCC, sclerosing HCC, metastatic carcinoma, and angiosarcoma. Immunohisto-
chemistry is a powerful tool for differentiating these tumor types. The mesenchymal markers 
CD31, CD34, and factor VIII test positive in EHE and are, therefore, useful for distinguishing 
EHEs from epithelial tumors, such as CCCs, HCCs, and some types of metastatic carcinoma. 
However, hemangiomas and angiosarcomas also express CD31, CD34, and factor VIII. D2-40, 
also known as podoplanin, is widely used for identifying lymphatic vessels. In the study by 
Fujii et al. [10], D2-40 was expressed in 78% of EHE cases but not in other hepatic tumors, 
such as hemangiomas, angiosarcomas, angiomyolipomas, HCCs, CCCs, or metastatic tumors. 
Some reports suggest that calmodulin-binding transcription activator 1 (CAMTA1) is the most 
specific EHE marker: CAMTA1 is overexpressed in approximately 90% of EHE cases but only 
in 4% of angiosarcoma cases [11]. However, CAMTA1 has not been widely used to date. There-
fore, immunohistochemistry using CD31, CD34, factor VIII, and D2-40 is needed to diagnose 
EHE. 

There is no standard treatment for EHE. In many cases, a surgical approach is selected. 
Liver resection is performed in resectable cases with singular tumors or unilobar tumors. 
About 87% of EHE cases present as multinodular tumors, with metastases in 36.6% at the 
time of diagnosis [3]. Such cases usually require liver transplantation. Some researchers sug-
gest that metastases at the time of diagnosis may not contraindicate surgery because meta-
static sites do not significantly affect overall survival (OS) [12, 13]. In a review of 30 EHE pa-
tients, liver resection and liver transplantation had better disease-free survival and OS rates 
than chemotherapy or no treatment [12]: the 1-, 3-, and 5-year disease-free survival rates 
were 78, 62, and 62% for liver resection and 64, 46, and 46% for liver transplantation, respec-
tively, and the 1-, 3-, and 5-year OS rates were 100, 86, and 86% for liver resection and 91, 73, 
and 73% for liver transplantation, respectively. On the other hand, the 1-, 3-, and 5-year OS 
rates in the absence of surgery were 57, 43, and 29%, respectively. Thomas et al. [14] reported 
similar 5-year OS rates for EHE patients who underwent surgery, chemotherapy, emboliza-
tion, or observation. Additionally, observation without treatment shows favorable outcomes 
in pediatric EHE cases [15]. However, definitive biomarkers of EHE aggressiveness have not 
been established. Clinical or pathological predictors are urgently needed to improve out-
comes. 

In conclusion, EHE is a rare malignant tumor with a challenging preoperative diagnosis, 
as also illustrated in this case. Since its clinical behavior is unpredictable, definitive 
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biomarkers for both preoperative diagnosis and tumor aggressiveness are needed to facilitate 
appropriate treatment. 
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Fig. 1. On contrast-enhanced computed tomography, the tumor in liver segment 3 showed perinodular 

enhancement in the arterial and portal phases (black arrows). The tumor in liver segment 2 was homoge-

neously enhanced in the arterial phase, followed by washing out in the portal and late phases (white ar-

rowheads). a, d Arterial phase. b, e Portal phase. c, f Late phase. 
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Fig. 2. The tumor in liver segment 3 showed heterogeneous low signal intensity on T1-weighted MRI (a), 

high signal intensity on T2-weighted MRI (b), and peripheral high signal intensity on diffusion-weighted 

MRI (c). On Gd-EOB-DTPA-enhanced MRI, the tumor in liver segment 3 was enhanced perinodularly in the 

arterial (d) and portal (e) phases, and the tumor center was faintly enhanced in the hepatobiliary phase 

(f). MRI, magnetic resonance imaging. 
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Fig. 3. Spindle-shaped cells, cells with intracytoplasmic vacuoles, and eosinophilic epithelioid cells were 

present in the tumor in liver segment 3 and were accompanied by mucoid and fibrous stroma. On immuno-

histochemistry, the tumor cells with intracytoplasmic vacuoles were positive for CD31 and CD34 and fo-

cally positive for D2-40. 
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