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Abstract: We aim to investigate the pathological characteristics of liver biopsies and their implications for the prog-
nosis of hepatic epithelioid hemangioendothelioma (HEHE). Clinical data of eight patients (5 male, 3 female) with 
HEHE were analyzed retrospectively. Expression of CD34, FVIII, AE1/AE3, Hepa-par1, GPC3, CK19 and the prolif-
eration index marker Ki-67 were determined by immunohistochemical staining. The clinical pathological features 
and effects of treatment on prognosis were investigated. Among the eight patients, four did not exhibit significant 
symptoms, while four showed symptoms such as abdominal distension, aversion to greasy food and mild fever. 
Two patients had single liver lesions, while multiple lesions were observed in six cases, in which the tumor cells 
exhibited spindle, irregular or epithelioid morphology, with scattered, streaked and nested distribution. Individual 
luminal cells were also visible, containing red cells and accompanied by mucoid or fibrous stroma. All cases were 
CD34 positive, one case was FVIII factor negative, two cases were AE1/AE3 positive, Ki-67 staining exceeded 15% 
in two cases, and nuclear fission was visible in two cases. Patients with nuclear fission and Ki-67 > 15% died within 
2 years after artery embolization, liver transplantation without relapse was observed in two cases and one case sur-
vived with the tumor. The other patients without cellular atypia, without nuclear fission and with Ki-67 < 10% did not 
relapse during the 2-5 years of follow-up. HEHE can be diagnosed according to hematoxylin and eosin morphology 
and immunohistochemical characteristics in biopsies before treatment allowing the selection of different treatment 
protocols based on pathological characteristics. 
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Introduction

Epithelioid hemangioendothelioma (EHE), whi- 
ch was first reported by Weiss and Enzinger in 
1982, is a very rare vascular endothelial cell 
tumor and belongs to mesenchymal tumor with 
undecided malignant potential. The incidence 
is approximately 1/10,000,000, with a male-
to-female ratio of 3:2, and it mainly occurs in 
superficial or deep soft tissues, but rarely in the 
liver [1]. In 1984, Ishak et al. first reported a 
series of studies, comprising 32 cases of pri-
mary hepatic epithelioid hemangioendothelio-
ma (HEHE) [2]. Currently, most of the reports on 
HEHE are case studies, and pathological diag-
nosis of the disease is difficult due to unspe-
cific clinical manifestations, leading to a lack of 
unified treatment principles [3]. 

CD34 and FVIII are commonly used markers of 
endothelial cells. The CD34 antigen is an 
advanced glycation I-type transmembrane pro-
tein, and is selectively expressed in human 
hematopoietic stem cells (HSC), progenitor cells 
(PC) and endothelial cells [4]. CD34 shows high 
specificity and sensitivity as a marker of vascu-
lar epithelial cell tumors [5]. Previously, FVIII 
was used as an endothelial cell marker, 
although the specificity and sensitivity of FVIII is 
much poorer than that of CD34 [6]. 

The purpose of this study was to analyze the 
pathological characteristics of liver biopsies 
obtained from eight patients with HEHE and to 
evaluate the value of these characteristics in 
determining patient prognosis and selecting 
treatment protocols. 
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Materials and methods

Clinical data

Clinical data of eight patients who were diag-
nosed as HEHE based in liver biopsy and 
received treatment in our hospital between 
2010 and 2014 were studied retrospectively. 

Sample treatment

After fixation with 10% formaldehyde, all the 
liver biopsy samples collected were subjected 
to dehydration and vifrification before embed-
ding in paraffin wax. Samples were sections 
(thickness, 4 μm) continuously, and stained 
with hematoxylin and eosin (HE). Using the 
EnVision two-step method, the sections were 
incubated at 60°C for 35 min and dewaxed in a 
graded series of ethanol solutions with 
descending concentration, before being placed 
in 3% hydrogen peroxide for 5 min. Sections 
were rinsed with PBS three times (5 min per 
wash) and antigen retrieval was performed 
using the citric acid/pressure cooker method. 
Briefly, sections were heated in the pressure 
cooker at maximum pressure for 2 min, fol-
lowed by moderate heating for a further 2 min. 
Sections were then allowed to cool for 10 min 
before cooling to 37°C with cold water. After 
washing with PBS three times (5 min per wash), 
sections were incubated in the presence of 
mouse anti-human CD34 monoclonal antibody 
at 4°C overnight. Subsequently, sections were 
washed with PBS three times (5 min per wash) 
and incubated in the presence of the second-
ary detection antibody PV 6000 (universal anti-
body) at 37°C for 10 min. After washing with 
PBS three times (5 min per wash), immunos-
taining was visualized by using the DAB chro-
mogenic substrate. The reaction was terminat-
ed by the addition of PBS before sections were 
dehydrated with a graded series of formalde-
hyde of descending concentrations, followed by 
immersion in xylene and sealing. The proce-
dures for staining of CD31, FVIII, Ki-67, AE1/
AE3, GPC3 and Hep-Par1 were the same as 
those described for staining of CD34. All the 
antibodies were purchased from Zhongshan 
Company, Beijing. 

Results

Clinical information

The eight patients included in this retrospective 
analysis comprised five males and three 

females, aged 40 to 66 years, with a mean age 
of 52 years. Six cases had multiple liver lesions 
and two cases had single lesions. Four cases 
did not exhibit significant symptoms, while four 
cases showed symptoms such as abdominal 
distension and mild fever. One case had distant 
metastasis. Two cases received liver transplan-
tation without relapse during the 2-5 years of 
follow-up; one of these patients had multiple 
lesions accompanied by symptoms of late 
stage cirrhosis, while the other case had a sin-
gle tumor without significant symptoms. One 
case received tumor resection and radiofre-
quency ablation, and has survived with the 
tumor for 4 years. Four cases received radiofre-
quency ablation alone. Two of these patients, 
both with multiple tumors were accompanied 
by symptoms such as low fever, abdominal dis-
tension and aversion to greasy food (Table 1). 

Serologic examination results

Transaminase levels were normal in five 
patients, and slightly elevated in three patients. 
GGT and ALP were slightly elevated in one 
patient, total bilirubin was slightly increased in 
four patients, and AFP was greater than 500 in 
one patient (tumor markers were not detected 
in 2 patients) (Table 2). 

Imaging data

Imaging revealed a variety of disease manifes-
tations. Two cases had a single tumor, while the 
other six cases had multiple tumors. Four cases 
were diagnosed as HCC, two cases were diag-
nosed as vasogenic tumor, one case was meta-
static cancer and one case was a malignant 
tumor (Figure 1). 

Histological characteristics

The tumor cells grew along the original hepatic 
sinusoidal endothelium and vein endothelium. 
In some regions, the original hepatic plates 
were completely replaced by the tumors. Part 
of the tumor cells generated polypoid protru-
sions in blood vessels, where the tumor cells 
were dendritic, spindle or irregular shaped, with 
abundant eosinophilic cytoplasm and nucleus 
deviation. Some tumor cells were characteristi-
cally manifested as luminal individual cells con-
taining single or a few red cells. One case dis-
played significant interstitial sclerosis, in which 
the tumor tissues were alternated with sclerotic 
region due to less cells and epithelial cell region 
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Table 1. Clinical information of patients
Index Gender Age Single/multiple lesions Manifestations Liver function Imaging diagnosis Treatment Prognosis
1 M 66 Multiple No Normal HCC Artery embolization No relapse in 3 years

2 M 51 Single/diameter 6.5 cm No Normal HCC Liver transplantation No relapse in 3 years

3 M 54 Single/diameter 4 cm No Normal HCC Artery embolization No relapse in 5 years 

4 M 40 Multiple Cirrhosis, abdominal distension Normal HCC Liver transplantation No relapse in 26 months

5 M 60 Multiple Low fever abdominal distension Increased transami-
nase, hypoproteinosis

Malignant tumor Artery embolization Died in 6 months 

6 F 47 Multiple Aversion to greasy food, low 
fever ‘yan’ zheng

Normal Hemangioma Artery embolization Died after 2 years

7 F 54 Multiple No Significantly increased 
transaminase

Vascular tumor Artery embolization Survived after 8-month treatment

8 F 44 Multiple Abdominal distension Normal Metastatic tumor Resection + Artery embolization Survived with tumor for 4 years
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Table 2. Laboratory examination results
No. ALT (U/L) AST (U/L) GGT ALP TBIL AFP CEA CA199
1 21.4 22.1 20.6 70.3 4.9 1.27 1.58 5.05
2 12.5 20.7 61.2 106.3 11.7
3 16.7 29.0 45 113.7 7.0 1.41 1.54 17.5
4 11.6 15.2 26.9 66.9 27.1 785.2 1.41 6.88
5 43.6 24.9 281.3 125.1 14
6 45.2 41.3 153.5 233.6 22 4.21 1.67 29.69
7 25.1 42.2 74.6 98.9 20.8 2.81 1.78 12.38
8 17.0 21.9 89.6 107.1 19.7 2.03 1.4 19.69

with more cells. In one case, the interstitium 
was accompanied by significant hyaline degen-
eration. Two cases displayed significant tumor 
cell atypia, in which multinuclear tumor giant 
cells were visible. And mitosis was visible in two 
cases (3/50 HPF and 1/50 HPF). The tumor 
cell atypia was not significant and mitosis was 
rarely seen in other cases (Figure 2). 

Immunohistochemistry

Immunohistochemical analysis showed that all 
cases were CD34 and CD31 positive, one case 
was FVIII was negative and the Ki67 prolifera-
tion index ranged from 1% to 40%, while Hep-
Par-1, GPC3 and CK19 were negative (Figure 
3).

Histological characteristics and prognosis

In this study, two patients died, both had Ki-67 
proliferation indexes > 15% and tumor giant 
cells were visible in one case. Among the other 
six cases, tumor giant cells were visible in one 
case. Patients with Ki-67 proliferation indexes 
of 15% did not relapse in the 26-month follow-
up period after liver transplantation. The cell 
atypia was not significant in the other cases 
with Ki-67 proliferation indexes of between 1% 
and 5%. Three cases did not appear relapse 
within the 2-5 years after artery embolization 
alone. The Ki-67 proliferation index was 5% in 
one case, with no significant cell did atypia. The 
patient without nuclear fission survived with 
the tumor for 4 years with good results achieved 
by artery embolization and partial liver resec-
tion (Table 3). 

Discussion

EH is a rare vasogenic tumor that has been 
rarely reported since its first identification in 
1982. In 2013, EH was assigned as a malig-

common symptom. Tumors in the lumen of 
large vessels may induce correlated symptoms 
due to obstruction of the vessels [7]. As a non-
invasive method, imaging plays an important 
role in the diagnosis of HEH, although the accu-
racy is unsatisfactory. Among the eight patients 
included in this retrospective study, four were 
diagnosed as HCC, one as metastatic cancer 
and one as malignant tumor, while vasogenic 
tumors were suspected in only two patients. 
Imaging can be used to investigate the pres-
ence of single or multiple lesions in the liver, 
while enhanced CT can be used to determine 
the benign or malignant tendencies, although 
this technique cannot be used to confirm the 
diagnosis, where many hepatic EHs are gener-
ally considered as metastatic EHs [8, 9]. 

Currently, most of the studies on HEHE are 
case reports, while reports of studies involving 
multiple cases are rare [1, 10-13]. The patho-
genesis HEHE is still unclear, although the inci-
dence can be increased by many factors, such 
as oral contraceptives, alcohol, viral infection 
and chronic liver diseases. Recent studies have 
shown that there HEHE is associated with 
genetic allotopia at t(1;3)(p36.3;q25), and 
WWTR1-CAMTA1 or YAP1-TFE3 gene fusions 
are detected in some cases of HEHE, although 
the mechanism by which these traits influence 
the pathogenesis of HEHE remains to be eluci-
dated [14, 15]. HEHE lacks specific clinical 
symptoms, and only a subpopulation of patients 
exhibit symptoms such as abdominal disten-
sion, aversion to greasy food, and mild fever. 
Approximately 10% to 20% of the patients dis-
play elevated transaminases and other signs of 
liver dysfunction [16]. In this study, mild liver 
dysfunction was detected in four patients, and 
only one patient had AFP elevation (> 500). 

nant vasogenic tumor by the 
World Health Organization. It 
may occur in various organs, 
and is more common in the fin-
ger/toe tips, lung, and small 
intestine, but rarely occurs in 
the liver. Furthermore, it may 
occur at different ages, but is 
more common in adults aged 20 
years or older, with a slightly 
higher incidence in females. The 
clinical symptoms of EH are not 
significant, although mild pain a 
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Generally, HEHE is manifested as a gray solid 
mass in the liver, without a capsule, with 
unclear edges, and multiple lesions are often 
observed. Multiple lesions have been reported 
in the right hepatic lobe in some studies. Under 
the microscope, the tumor cells are spindle-
like, irregular and epithelial in shape, and grow 
along the hepatic sinusoid endothelium and the 
lacuna vasorum of vessels such as the central 
and portal veins, with abundant sclerosing stro-
ma, and accompanied by mucoid or fibrous 
stroma, while mitotic cells are rarely observed 
[17, 18]. 

Histological examination is the gold standard 
for HEHE diagnosis. Due to diverse morpholo-
gies of the tumor cells as well as different sub-

stance and matrix responses, HEHE is often 
confused with other types of damage, leading 
to difficult pathological diagnosis. Therefore, 
HEHE should be differentiated from other hem-
angiomas, cholangiocarcinomas, hepatocellu-
lar carcinomas, metastatic carcinomas, sarco-
mas or mixed tumors [14, 19]. Differentiation 
of hemangiomas from the common tumors can 
be achieved as follows: (1) Epithelioid angiosar-
coma (EA), in which the tumor cells present epi-
thelial differentiation, and cytoplasmic protru-
sions are visible. However, the tumor cells are 
diffuse, with significant nuclear atypia, numer-
ous mitotic cells, significant hemorrhage and 
necrosis, more primitive neoplastic vascular 
differentiation as well as an irregular intercon-
nected sinusoid vessel network. There are nei-

Figure 1. A. Multiple infused low-density lesions are visible in the CT scan. The patient was diagnosed as vascular 
tumor, possibly malignant. B. Patchy low-density shadow with unclear edge and uneven density visible in liver seg-
ment VII/VI; strongly indicative of liver cancer. C. Low-density shadow with unclear edge and uneven density visible 
in liver segment VIII. D. Small patchy low-density shadow with clear edge and uneven density visible in liver segment 
VI; speculated to be vasogenic tumor. E. Multiple patchy low-density shadow with clear edge and even density vis-
ible in liver segment VIII. F. Patchy low-density shadow with unclear edge, uneven density and numerous ascites 
visible in liver segments IV and VIII. G. Multiple low-density shadows with clear edge and uneven density visible at 
the junction of liver segments IV and II/III. H. Multiple low-density shadows in the liver in the enhanced parenchyma 
phase. Significant circle enhancement with uneven density and irregular low-density necrotic regions visible in the 
parenchyma phase; speculated to be liver cancer. 
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ther typical intercellular lumens nor dense scle-
rosis, and the Ki-67 index is normally > 10%, 
while this is normally < 5% in HEHE. (2) 
Hepatocellular carcinoma (HCC), scirrhous 
hepatocellular carcinoma (SHCC) and fibrola-
mellar HCC (FLC) are often confused with HEHE 
due to the presence of abundant sclerosing 

stroma. In SHCC, the significant interfibrillar 
substance is distributed along the sinusoid-like 
space, with different degrees of trabecular 
atrophy, presenting typical HCC morphologies. 
FLC commonly occurs in young people, and is 
composed of large polygonal cells. Its hallmark 
characteristics include: abundant eosinophilic 

Figure 2. A. Diffuse tumor leads to atrophy and disappearance of hepatic plates. B. Tumor cells grow along the 
lumen, with sprouting-like protrusions facing inwardly. C. Tumor cells showing a duct-like arrangement are easily 
confused with the intrahepatic cholangiocarcinoma. D. Tumor cells grow along the sinus hepaticus, surrounded by 
residual liver cells and single tubular epithelial cells. E. Abundant sclerosing stroma, with scattered individual epi-
thelial cells. F. Deeply stained and deformed heterocysts with large nuclei are visible. 

Figure 3. A. CD34 staining appears strongly positive. B. Positive FVIII staining of tumor cells. C. AE1/AE3 positive 
staining (2 cases). D. The duct-like arrangement of tumor cells are CK19 negative, and surrounded by CK19 positive 
residual biliary epithelial cells. E. Hep-Par-1 negative. F. The Ki-67 proliferation index is approximately 5%.
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cytoplasm, large vacuole nucleus and lamellar 
fibrous tissues. For both the SHCC and FLC, 
immunochemical analysis is positive for the 
HCC phenotype and negative for vasogenic 
markers. (3) In intrahepatic cholangiocarcino-
ma (ICC), poor differentiation, deformed duct-
like and streak structures or scattered individu-
al cells with significant atypia are visible in the 
fibrous stroma. Thus, the HE results of liver 
biopsy in ICC are easily confused with those of 
HEHE. However, bile duct epithelial markers, 
such as CK7 and CK19, are expressed in ICC. 
(4) In metastatic cancer the primary tumor is 
normally visible in metastatic cancer, while 
immunohistochemistry is conducive to differ-
entiation diagnosis. Reports reveal that the 
immunohistochemical characteristics of HEHE 
include: Vimentin positive rate of 100%, CD34 
positive rate of 93.3%, FVIII positive rate of 
90.0% and CD31 positive rate of 75.0% [3]. 
Among the eight patients included in this study, 
all were found to be both CD34 and CD31 posi-
tive, one patient was FVIII negative, one patient 
was AE1/AE3 positive, and all were GPC3, Hep-
Par1 and CK19 negative. 

Current studies have demonstrated that the 
biological behavior as well as the prognosis of 
HEH can vary dramatically. Some studies 
revealed a 5-year survival rate of approximately 
59% in patients with tumor diameter > 3 cm 
and mitotic counts > 3/50 HPE, which was sig-
nificantly lower than patients with tumor diam-
eter < 3 cm and without mitosis and atypia 
(approximately 100%) [4]. Two of the patients 
included in this study died; both had Ki-67 > 
15%, with one case was accompanied by tumor 
giant cells, and another case exhibiting mitotic, 
indicating that the presence of a high Ki-67 
proliferation index, cellular atypia and mitosis 
is suggestive of a poor prognosis. Two patients 

with single tumors did relapse their 3-year and 
5-year follow-up periods, respectively, suggest-
ing a good prognosis of patients with single 
tumor. 

Currently, there is a lack of unified treatment 
principles for HEHE. Surgical resection is pre-
ferred option in most cases; however, some 
reports indicate that incomplete tumor resec-
tion can aggravate the disease. A recent study 
showed that HEHE is often accompanied by 
inert growth, suggesting that the biological 
behavior of each case of HEHE should be 
assessed to filter the treatment protocols and 
select the best choice [20, 21]. This study also 
showed that different treatment protocols 
might have different effects on prognosis. Two 
patients receiving liver transplantation sur-
vived without relapse and good quality of life. 
Two out of five patients receiving artery emboli-
zation died, while one patient receiving partial 
liver resection plus artery embolization sur-
vived with the tumor and good quality of life. 
Analysis of the clinical pathological characteris-
tics of the two patients who died indicated a 
poor prognosis for patients with significant 
tumor cell atypia, abnormal mitosis and Ki-67 
index > 15% in biopsy before treatment. In such 
cases, treatment protocols should be selected 
cautiously. In contrast, patients with Ki-67 
index < 10%, without mitosis and atypia did not 
occur relapse during the 2-5 years of follow-up 
after artery embolization. Many studies show 
that HEHE is not a liver transplantation indica-
tion. However, accumulating evidence shows 
that liver transplantation can significantly 
improve the HEH survival rate, and is the most 
effective treatment for patients with multiple 
unresectable HEHE. In contrast, extrahepatic 
metastases are not a contraindication for liver 
transplantation. Some studies revealed that 
there were no significant differences in the 1-, 

Table 3. Relationship between histological morphology and prognosis

Index Tumor cell atypia Nuclear division 
(/50HPF) Ki-67 Metastasis Treatment Prognosis

1 No No 5% No Artery embolization  No relapse in 3 years

2 No No 5% No Liver transplantation No relapse in 3 years

3 No No 1% No Artery embolization No relapse in 5 years

4 Visible tumor giant cells No 5% No Liver transplantation No relapse in 26 months

5 Visible tumor giant cells 1 40% No Artery embolization Died in 6 months

6 No 3 15% Yes Artery embolization Died in 20 months

7 Visible tumor giant cells No 15% No Artery embolization Survived after 8-month treatment

8 No No 5% No Resection + Artery embolization Survived with the tumor for 4 years
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5- and 10-year survival rates after liver trans-
plantation between HEHE patients with and 
without distant metastases [22]. HEHE appears 
to be insensitive to chemotherapy. The latest 
studies indicate that anti-tumor angiogenesis 
drugs obstructing VEGF or its receptors can 
play a role in the treatment of HEHE, although 
this approach requires clinical staging and 
detection of corresponding gene mutations 
[23]. 

In summary, liver biopsy before treatment is 
helpful in HEHE diagnosis and the selection of 
the most appropriate the treatment protocols. 
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