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Abstract

Background This multicenter-based retrospective study
aimed to investigate the prognostic factors and report our
experiences with the diagnosis and treatment of hepatic
epithelioid hemangioendothelioma (HEHE), a rare malig-
nant vascular tumor.
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Methods A total of 33 patients with HEHE from two
centers between 2004 and 2011 were retrospectively
reviewed with respect to their clinical, radiologic, and
pathologic characteristics; treatment modalities and out-
comes; and potential prognostic factors.

Results A total of 17 patients underwent liver resections
(LRs) alone, 12 patients had transcatheter arterial chemo-
embolization (TACE) alone, three patients had LR followed
by TACE, and one patient underwent liver transplantation
(LT). The difference of overall survival (OS) between LR
and TACE was not significant (p = 0.499). Older patients
[>47 years, n = 17; p = 0.035, hazard ratio (HR) = 7.0),
those with symptoms (n = 17; p = 0.001, HR = 86.5], and
those with an elevated serum CA19-9 level (>37 U/ml,
n = 5;p = 0.018, HR = 5.0) had a poorer OS, according to
univariate analysis. The presence of symptoms was validated
as a prognostic factor (p = 0.012) by multivariate analysis.
Conclusions Liver resection and TACE have comparable
outcomes in HEHE patients. The presence of symptoms
indicates a poor prognosis. Older age and elevated serum
CA19-9 are potential negative impact factors on outcome.

Introduction

Hepatic epithelioid hemangioendothelioma (HEHE) was
first described by Ishak et al. [1] as a group of rare bor-
derline vascular tumors with primary liver involvement
characterized by the presence of epithelioid endothelial
cells. The incidence and etiology remain uncertain, and the
female-to-male ratio is approximately 1.5:1.0 to 1.6:1.0 [2,
3]. Chronic liver disease is not considered a significant
cause of HEHE [2, 4-6]. Although many patients
(25-42 %) are asymptomatic at the time of diagnosis [2, 3],
the most frequent symptoms include unspecific right upper
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quadrant pain, weight loss, fatigue, and jaundice [2, 3, 7].
Imaging findings are commonly nonspecific. Diagnosis of
HEHE is based on its characteristic histologic structures
and positive staining for factor VIll-related antigen
(FVIIIAg), CD34, and CD31 [6].

Several treatment strategies have been explored,
including liver resection (LR), liver transplantation (LT),
systemic/regional chemotherapy, and radiotherapy [3].
Favorable outcomes of LT were observed in several studies
[8-11]. The Mayo Clinic reported comparable results for
LR (11 cases) and LT (11 cases) [10]; however, the
effectiveness of transcatheter arterial chemoembolization
(TACE), one of the main treatments for primary liver
malignancies, is not clear; and comparisons between TACE
and surgical treatments have not been performed.

Here we report 33 patients from two centers with and
aim of comparing the therapeutic options. We also inves-
tigated the prognostic factors for HEHE.

Materials and methods
Patients and follow-up

A retrospective study was performed on 33 patients who
received treatment for HEHE at the Liver Cancer Institute
and Zhongshan Hospital, Fudan University (n = 22), and
at Eastern Hepatobiliary Surgery Hospital, Second Military
Medical University (n = 11) between March 2004 and
June 2011. All of the patients had serum tests and at least
one of the following imaging examinations: ultrasonogra-
phy (US), computed tomography (CT), and/or magnetic
resonance imaging (MRI). The diagnosis of HEHE was
based on histologic features (including cellularity, fibrosis
status, and sinusoid infiltration) and positive immunohis-
tochemical (IHC) staining for CD34, CD31, and FVIIIAg.
Therapeutic modalities included LR, TACE, LR followed
by TACE, and LT.

All patients were followed through August 2011, with a
median follow-up time of 17 months (range 0.25-80.0
months). Following surgery, disease status was monitored
by abdominal US or CT every 2—6 months. Overall sur-
vival (OS) was defined as the interval between surgery and
death.

Statistical analysis

Data were expressed as medians, ranges, and 95 % confi-
dence intervals (95 % CIs). Quantitative variables were
compared using the Mann—Whitney U-test. Proportions
were compared using the x> test or Fisher’s exact test.
Survival estimates were calculated using Kaplan—Meier
methods, and survival comparisons were performed using
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the log-rank test. The Cox regression model was used to
identify risk and to perform a multivariate analysis. The
data were analyzed using statistical software (SPSS 16;
SPSS, Chicago, IL, USA). We considered p < 0.05 sta-
tistically significant.

Results
Clinical characteristics

The study consisted of 16 men (48.5 %) and 17 women
(51.5 %), with a median age of 47 years (range
20-80 years) at the time of diagnoses. In all, 16 patients
(48.5 %) were asymptomatic and incidentally diagnosed
for HEHE. Another 12 patients (36.4 %) presented with
abdominal pain or discomfort in the right upper quadrant.
Rare symptoms included chest pain (n = 3), weight loss
(n = 1), and jaundice (n = 1). Metastases were found in
six patients (18.2 %) (four cases of lung metastases and
two of diaphragm/abdominal-wall metastases). Serum
a-fetoprotein (AFP) and carcinoembryonic antigen (CEA)
levels were normal in all patients. Serum CA19-9 was
elevated in five patients. All patients were hepatitis B
surface antigen (HBsAg)-negative, and only one patient
had mild liver cirrhosis (Supplementary Table 1).

Imaging findings

Imaging tests prior to treatment found multinodular lesions
in 22 patients (66.6 %) and mononodular lesions in 11
patients (33.3 %). The median tumor diameter was 3.6 cm
(range 1.5-15.0 cm). The radiologic diagnosis concurred
with the histologic diagnosis in only three patients. The
other 30 patients were initially diagnosed with metastatic
tumor (n = 13), cholangiocellular carcinoma (n =9),
hepatocellular carcinoma (n = 2), benign neoplasm
(n = 3), hemangioma (n = 2), or hemangiosarcoma
(n=1.

Ultrasonography was performed in 31 patients. It
revealed hypoechoic lesions in 28 of these patients and
hyperechoic lesions in the other 3 patients. Color Doppler
flow imaging results were heterogeneous in various
patients; they revealed blood flow distribution, including
punctiform or filiform arterial spectra as well as an absence
of blood flow.

Computed tomography was performed in 20 patients.
They all had hypodense lesions on the plain scans, with
slight peripheral or partial enhancement at the arterial
phase and different degrees of enhancement at the portal
venous phase or lag phase (Fig. la—c).

The MRI scans, performed in 14 patients, showed
hypointensity on TI1-weighted imaging (TIWI) and
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Fig. 1 Computed tomography scan shows hypodense lesions in the
plain scan (a) and partial enhancement at the arterial phase (b) and the
portal venous phase (c). Magnetic resonance imaging scans show

intermediate to high signal intensity on T2-weighted
imaging (T2WI) and diffusion-weighted imaging (DWI).
Lesions in 13 patients were enhanced in 10 patients either
in the arterial or portal venous phase and in three patients
in both phases (Fig. 1d-f).

Histological findings

A total of 21 patients underwent postoperative histologic
tests, and the other 12 were examined by core needle
biopsy. Microscopically, fibrous tissue hyperplasia with a
sprinkling of epithelioid cells with atypical nuclei and
characteristic intracytoplasmic lumens containing red
blood cells, which resembled signet ring-like structures,
were observed. Immunohistochemically, CD31, CD34, and
FVIIIAg staining were positive in most cases (CD3l1,
28/30; CD34, 28/30; FVIIIAg, 24/25; (Fig. 2). Positive
vimentin, S-100, «-SMA, and CKS staining was also found
in some patients (Table 1).

Treatment and clinical outcomes

Severe postoperative complications (i.e., liver failure,
multiple organ dysfunction syndrome) occurred in only one
patient. The patient with bilobed disease and multinodular
lesions was treated with TACE; he died 7 days after the
operation as a result of liver failure. Common complica-
tions in patients who underwent LR were temporary
hepatic dysfunction (41 %) and hydrothorax (12 %).
Common complications in patients who underwent TACE

d hypointensity on T1-weighted imaging (TIWI), e high signal
intensity on T2-weighted imaging (T2WI), and f peripheral enhance-
ment in the portal venous phase

were fever (92 %), temporary hepatic dysfunction (42 %),
abdominal pain (42 %), and gastrointestinal disorders—
anorexia, nausea, vomiting, and/or diarrhea (33 %). All
common complications could be treated and lasted no more
than 2 weeks.

The 3-year survival rate of all patients in this study was
73.3 %. Eight patients died before the end of the study:
seven of primary disease and one of liver failure after
TACE. The only patient who underwent LT survived for
12 months after surgery, and the 3 patients who underwent
LR followed by TACE survived for 16, 27, and 80 months
respectively. There was no significant difference in OS
between the 17 patients who underwent LR alone (3-year
survival rate 74.1 %) and the 12 who underwent TACE
alone (3-year survival rate 81.6 %; p = 0.499). The LR
group had significantly more female patients (P = 0.025),
and significantly fewer patients with multiple lesions
(p = 0.001) and lesions invading both lobes of the liver
(p = 0.001) (Table 2). To avoid statistical bias from these
factors, we performed analyses in subgroups stratified
according to sex, tumor number, and distribution. After this
stratification, there were still no significant differences in
OS between the subgroups (Table 3).

We evaluated the prognostic values of clinicopathologic
characteristics in all patients by univariate analyses and
found that the following factors were associated with
poorer OS: (1) older age (>47 years): the 3-year survival
rate was 56.1 versus 93.8 % [older age versus younger age
(<47 years)]: p = 0.035, hazard ratio (HR) = 7.0, 95 %
confidence interval (CI) 0.9-55.5; (2) presence of
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Fig. 2 Positive immunohistochemical staining of a CD31, b CD34, and ¢ FVIIIAg. d Hematoxylin-eosin staining in a hepatic epithelioid
hemangioendothelioma lesion. (a—d: 200- and 400-fold magnifications. a—c: IHC stain; d: H&E)

Table 1 Immunohistochemical characteristics of the patients

Antigen Stained cases Positive cases (%)
CD34 30 28 (93.3)

CD31 30 28 (93.3)
FVIIIAg 25 24 (96.0)
Vimentin 9 7(77.8)

S-100 3 3 (100.0)
a-SMA 4 3 (75.0)

CK8 4 2 (50.0)

symptoms: the 3-year survival rates were 47.4 versus
100 % (symptomatic versus no symptoms): p = 0.001,
HR = 86.5, 95 % CI 0.3-2.8 x 10% (3) elevated serum
CA 19-9 (=37 U/ml): 3-year survival rates were 40.0
versus 80.1 % [high versus low (<37 U/ml) CA19-9]:
p = 0.018, HR = 5.0, 95 % CI 1.1-21.9 (Fig. 3). When
these three factors were analyzed using a multivariate
analysis, only the presence of symptoms was validated as
an independent prognostic factor (p = 0.012) (Table 4).
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Discussion

By and large, the characteristics of the patients in this study
were consistent with those in previous investigations;
however, this study also revealed some interesting findings.
In terms of symptoms, chest pain was a complaint in three
patients. Each of these patients had multiple lesions
involving both liver lobes. One patient had hydrothorax,
one had lung metastasis, and one had both. The suspected
reasons for the chest pain were nerve invasion or reactive
inflammation caused by lung metastases and primary
tumors distributed close to the diaphragm, causing
inflammation and pain. In-depth imaging examinations
would be particularly important for such patients to find all
primary and secondary tumors. Another interesting finding
was the elevation of serum CA19-9 in five patients, which
could be a prognostic marker, as discussed later. Histo-
pathologic study remained the most reliable diagnostic
method, and we found vimentin-, S-100-, a-SMA-, and
CK8-positive staining in most of those who had underwent
this testing. Further study in a large sample size is needed
to confirm these results.
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Table 2 Characteristics of patients treated by liver resection or
TACE

Table 3 Overall survival of the patients with different characteristics
treated by liver resection or TACE

Characteristic LR
(no. of patients)

TACE p
(no. of patients)

Sex
Male 5 (29.4 %) 9 (75.0 %) 0.025
Female 12 (70.6 %) 3 (25.0 %)

Age
< 47 Years 9 (52.9 %) 8 (66.7 %) 0.451
> 47 Years 8 (47.1 %) 4 (33.3 %)

Presence of symptoms
Nonsymptomatic 10 (58.8 %) 4 (33.3 %) 0.264
Symptomatic 7 (41.2 %) 8 (66.7 %)

Lobe
Single-lobed 15 (88.2 %) 3 (25.0 %) 0.001
Bilobed 2 (11.8 %) 9 (75.0 %)

Lesion
Mononodular 10 (58.8 %) 0 (0 %) 0.001
Multinodular 7 (41.2 %) 12 (100 %)

Tumor size
<3.6cm 8 (47.1 %) 6 (50.0 %) 1.000
> 3.6 cm 9 (52.9 %) 6 (50.0 %)

Extrahepatic disease
No 15 (88.2 %) 8 (66.7 %) 0.198
Yes 2 (11.2 %) 4 (33.3 %)

CA 19-9
Normal 14 (82.4 %) 10 (83.3 %) 1.000
Elevated (>37 U/ml) 3 (17.6 %) 2 (16.7 %)

Patients treated by combined LR + TACE (n = 3) and liver trans-
plantation (LT) (n = 1) were excluded from the analyses

TACE transcatheter arterial chemoembolization

The therapeutic modalities of HEHE included LT, LR,
chemotherapy, radiotherapy, hormone therapy, ablation,
and surveillance alone. LT remained the most common
therapeutic modality, and the results were satisfactory.
According to Mehrabi et al. [3], after reviewing 101
patients who underwent LT and had available follow-up
data, the 5-year survival rate was 54.5 %. The Europe
Liver Transplant Registry and the United Network for
Organ Sharing Registry reported 5-year survival rates of 83
and 64 % in 59 and 110 patients, respectively [9, 11]. A
single-institution study reported that the mean OS in 17
patients who underwent LT was 172 months (95 % CI
124-220 months) [8]. However, LT was limited in practi-
cality because of donor shortages, high cost, lifelong
immunosuppressant therapy, and patient willingness in that
study.

The Mehrabi review reported that the 5-year survival
rates after LR (22 patients), chemotherapy/radiotherapy (60
patients), and surveillance (70 patients) were 75.0, 30.0,

Parameter LR TACE P
No. of 3-Year No. of 3-Year
patients  survival patients  survival
(%) (%)
Sex
Male 5 80.0 9 66.7 0.590
Female 12 81.8 3 100 0.537
Lobe status
Bilobed 2 50.0 9 77.8 0.601
Single-lobe 15 86.2 3 66.7 0.337
Lesion
Multinodular 7 83.3 12 74.1 0.527
Mononodular 10 80.0 - - NA

Patients treated by combined LR + TACE (n = 3) and LT (n = 1)
are excluded from analyses

NA not available

and 4.5 %, respectively [3]. The Mayo Clinic reported
comparable results for LT (11 patients) and LR (11
patients), with S-year survival rates of 73 and 86 %,
respectively [10]. However, whether extrahepatic involve-
ment should be a contraindication for surgical treatments is
still under debate [8-10].

The role of single nonsurgical therapies (e.g., systemic/
regional chemotherapy, radiotherapy, hormone therapy,
immunotherapy) has been studied in only a limited number
of small series studies [12, 13]. It is therefore difficult to
assess the outcomes because of the limited data. Despite
this, systemic/regional chemotherapy and radiotherapy are
recommended adjuncts to LT—or the best therapeutic
choices when LT is excluded [3, 8].

To our knowledge, the present study is the largest one to
date comparing the outcomes of LR (17 patients) and
TACE (12 patients). The OSs of the two approaches were
comparable. Although there were more male patients,
bilobed involvement, and multinodular lesions involved in
the TACE group, the differences did not affect the statis-
tical comparisons between the two groups.

Given our findings, LR and TACE are both acceptable
treatments in patients with resectable intrahepatic lesions.
Also, TACE is recommended if the lesions are unresec-
table. According to previous findings [3, 8—13], LT has
favorable outcomes in HEHE patients, yet its indications
are not well defined. Additional investigations in larger
studies are needed to compare further the differences
between LT and other treatments.

The prognostic factors of HEHE remain unclear. The
presence of extrahepatic disease beyond regional portal
nodes had been reported as a negative predictor of outcome
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Fig. 3 Overall survival relations with a patient age, b presence of symptoms, and ¢ serum CA 19-9 level

Table 4 Relation between clinical characteristics and outcomes

Characteristic No. of  3-Year Univariate  Multivariate
patients survival analysis p  analysis* p
(%)
Sex
Male 16 67.5 0.370
Female 17 79.4
Age
< 47 years 16 93.8 0.035 0.080
> 47 years 17 56.1
Presence of symptoms
Nonsymptomatic 16 100 0.001 0.012
Symptomatic 17 47.4
Lobe status
Single-lobed 21 78.4 0.340
Bilobed 12 64.8
Lesion
Mononodular 11 68.2 0.880
Multinodular 22 75.1
Tumor size
< 3.6 cm 16 81.2 0.351
> 3.6 cm 17 62.4
Extrahepatic disease
No 27 74.8 0.543
Yes 6 66.7
CA19-9
Normal 28 80.1 0.018 0.170
Elevated 5 40.0
(>37 U/ml)

* The three parameters significant in the univariate analyses were
included in the multivariate analysis

[8], although it was not confirmed in our study. Rather, we
found, through univariate analyses, that the presence of
symptoms, older age, and elevated serum CA19-9 were
negative predictors of patient outcomes. The disagreements
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with the multivariate analysis regarding the latter two are
likely a result of the influence of patient number on the
model’s stability. These factors should be further investi-
gated in studies with larger patient numbers to characterize
the interactions among the parameters.

The presence of symptoms is a commonly accepted sign
of disease progression in patients with liver malignancies.
The symptoms we report (abdominal pain/discomfort,
chest pain, jaundice, weight loss) could be caused by
progressive disease hallmarks such as increased tumor size,
increasing numbers of lesions, and either detectable or
latent metastasis. Although the number of patients in the
present study was not sufficient to show differences in
disease progression between symptomatic and asymptom-
atic patients, the association could not be excluded.

In the present study, we report, for the first time, the
elevation of serum CA19-9 as a negative prognostic factor.
Serum CA19-9 level is a widely accepted biomarker for
colon cancer and pancreatic cancer [14]. CA19-9 is also
elevated in some benign liver diseases and biliary
obstruction [15]. Normal biliary epithelial cells secrete
mucins carrying the epitope of CA19-9. Unspecific eleva-
tion of serum CA19-9 could reflect both inflammatory
hypersecretion and leakage of biliary mucins into serum
[16]. Moreover, high serum levels of CA19-9 are reported
to be associated with distant or lymph node metastasis in
such malignancies as gastric and colorectal cancer [17, 18].
Thus, potential reasons for the elevation of serum CA19-9
in HEHE patients are (1) obstruction caused by the larger
mass or increased number of lesions, (2) inflammation that
results in local accumulation and leakage of CA19-9 into
the circulation, and/or (3) latent metastases. Any of these
conditions could lead to poorer outcomes in patients with
liver tumors [19], but direct relations between them and OS
in HEHE were not confirmed in the present study and so
warrant further study. Additionally, CA19-9 is found to be
a potent ligand for endothelial cell leukocyte adhesion
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molecule-1 (ELAM-1) and may block leukocyte interac-
tions with ELAM-1. Thus, circulating CA19-9 containing
mucins in serum could cause pathologic immune depres-
sion through this pathway [20]. Therefore, we hypothesize
that CA19-9 may be not only an indicator of but also a
contributor to the poor prognosis for patients with HEHE.
The underlying mechanism and role of elevated serum
CA19-9 in HEHE patients needs further investigation.

As this study was retrospective, a selection bias existed
regarding the different characteristics of patients in the LR
and TACE treatment groups. Additionally, the small
numbers of patients limited statistical analysis of the
prognostic factors. We look forward to larger, prospective
studies of HEHE, which will be able to better estimate the
treatment outcomes, define prognostic parameters, and
examine the interactions between them.

Conclusions

Our finding that HEHE patients treated with LR and TACE
had similar outcomes brings new understanding to the
therapeutic guidelines. Furthermore, we determined that
the presence of symptoms was a negative prognostic factor
and that older age and elevated serum CA19-9 levels were
potentially negative impact factors on patient outcomes.
Thus, these findings can provide a reference for estimating
the prognosis of HEHE.
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