@ﬁ SPANDIDOS
,3,‘ PUBLICATIONS

ONCOLOGY LETTERS 11: 3218-3222, 2016

Statistics and outlook of primary hepatic angiosarcoma
based on clinical stage
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Abstract. Hepatic angiosarcoma is a rare condition that
has been associated with exposure to colloidal solutions of
thorium dioxide, vinyl chloride, arsenic and radiation. Thera-
peutic guidelines have not been definitively established due to
the small number of cases of this disease. The present study
reviewed 28 cases of hepatic angiosarcoma from studies that
had been published between January 2000 and December
2012, in addition to 6 cases diagnosed at Tri-Service General
Hospital (Taipei, Taiwan). Clinical staging was based on
American Joint Committee on Cancer staging system for soft
tissue sarcoma (2014). With a mean follow-up of 27.5 months
(range, 0.27-102 months), 18% (6/34) of the patients survived.
The 1-, 3- and 5-year survival rates were 68.0+9.3, 42.1+10.2
and 32.7+9.8% for patients with stage I disease (mean follow-up,
32.7 months), whilst the 1- and 3-year survival rates were
33.3+15.7 and 22.2+13.9% for patients with stage IV disease
(mean follow-up, 13.0 months). Determining an appropriate
therapeutic strategy for this patient group is necessary. New
studies encompassing larger patient populations are required
in order to analyze and define standard prognostic parameters
and to standardize a treatment approach for this extremely
rare neoplasm.

Introduction

Angiosarcomas are uncommon tumors of endothelial-type
cells that line vessel walls. These tumors account for 2-3% of
adult soft tissue sarcoma cases (1), which are characterized
by rapid proliferation and extensive infiltration. Soft tissue
sarcomas may occur in any area of the body, typically the head
and neck region or breast (2-4).
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Hepatic angiosarcoma is an extremely rare condition, with
only a small number of cases having been reported previously.
It has been associated with exposure to colloidal solutions of
thorium dioxide, vinyl chloride, arsenic and radiation (5,6).
Early hepatic angiosarcoma typically does not cause pain, and
patients may exhibit no obvious symptoms (7). As the disease
progresses, signs and symptoms may include abdominal full-
ness and abdominal pain (7).

Clinical staging of angiosarcoma is based on the American
Joint Committee on Cancer (AJCC) staging system for soft
tissue sarcoma (8). In addition to the size of the tumor and
spread to lymph nodes or distant sites, the histological grade,
based on cellular differentiation, mitotic rate and degree of
necrosis, may be recorded for such patients (8). However,
little has been established regarding the optimal treatment
and outcomes according to disease stage. Various kinds of
treatments, including surgery, chemotherapy and radiation,
have been used previously, with varying outcomes (9-11). The
overall l-year, 3-year and 5-year survival rates associated
with surgical treatment were 100.0, 80.0 and 40.0% based on
a retrospective analysis of 6 cases (10). Studies focusing on
the efficacy of systemic chemotherapy are limited; however, a
study of 4 patients indicated that chemotherapy may improve
quality and duration of survival (11). The present study reviewed
28 cases of hepatic angiosarcoma from studies published
between January 2000 and December 2012, in addition to
6 cases diagnosed at our center, Tri-Service General Hospital
(Taipei, Taiwan). Information was registered and analyzed for
all 34 patients regarding initial stage, treatment and prognosis,
with the aim of evaluating the association between tumor stage
(according to the current staging system) and prognosis.

Patients and methods

Patients and study design. A review of the available literature
on PubMed was conducted using the following key words:
‘Liver angiosarcoma’, ‘hepatic angiosarcoma’ or ‘hepatic
hemangiosarcoma’. Articles published between January 2000
and December 2012 and with available clinical data were
included in the analysis. In addition, 6 cases diagnosed at
Tri-Service General Hospital in the most recent 10 years were
included. All cases contained detailed patient information,
including medical history, tumor size, pathological diagnosis,
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Figure 1. Overall survival of 34 patients in relation to tumor-node-metastasis
stage (P=0.0157).

treatment records and prognosis. Clinical stage was based
on the AJCC staging system (8). All cases were stage T1b
or T2b, indicating deep tumors, as hepatic angiosarcoma is
located beneath the superficial fascia. Histological grade will
be determined as ‘grade cannot be assessed’ if tumor grade
is not mentioned. Studies were excluded if tumor stage could
not be determined on the basis of the published information.
The presence of vascular invasion within the tumor and the
number of tumors was also noted. Due to the tumor location in
the liver, overall survival was assessed in relation to the TNM
staging system for hepatocellular carcinoma (12).

Statistical analysis. Survival analysis was conducted using
the Kaplan-Meier method and the log-rank test. Data were
analyzed using SPSS software version 21 (IBM SPSS, Armonk,
NY, USA). P<0.05 was considered to indicate a statistically
significant difference.

Results

Patient characteristics. A total of 65 cases of primary hepatic
angiosarcoma were identified in the literature, of which 37 were
excluded due to inadequate staging information, such as tumor
size. In addition, 6 cases from Tri-Service General Hospital
were included. Finally, 34 patients in 16 case reports and from
our hospital were enrolled in the analysis (10,13-27). The
mean age at diagnosis was 58.9 years (range, 29-83 years). The
samples included 23 males and 11 females, giving a male:female
ratio of ~2:1 (Table I). This comprised 25 patients (74%) with
localized disease (stage I), and 9 patients (26%) of an advanced
stage (stage IV), with metastatic disease on presentation. The
locations of extrahepatic metastasis included spleen, lung, bone,
brain, stomach, peritoneum and pericardium.

Tumor size data was available for 25 patients. The mean
size was 7.24 cm, with a range of 2.4-20.0 cm. Histological
grade was not mentioned for all cases. Treatment varied
according to stage: The majority of patients with stage [ disease
(18 of 25 patients; 72%) were initially treated with surgery;
1 case in our hospital received cyberknife treatment alone,
whilst 3 cases received only supportive care (pain manage-
ment, and nutritional and psychosocial support), including
2 cases in our hospital, due to poor performance status or
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Figure 2. Overall survival of 34 patients in relation to tumor-node-metas-
tasis stage of hepatic sarcoma. (IA vs. IB, P=0.4806; IA vs. IV, P=0.0141;
1B vs. 1V, P=0.0861).
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Figure 3. Overall survival of 34 patients in relation to tumor-node-metastasis
stage of hepatic sarcoma, using the hepatocellular carcinoma staging system
(I vs. II, P=0.4743; I vs. IIIA, P=0.1487; I vs. IVB, P=0.0182; II vs. IIIA,
P=0.1531; IT vs. IVB, P=0.0629; IIIA vs. IVB, P=0.9972).
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Figure 4. Overall survival of 25 patients with stage I hepatic angiosarcoma in
relation to surgical status (P=0.0209).

advanced decompensated liver disease. Chemotherapy alone
or combined surgery and chemotherapy was reported in 8 of
9 patients (89%) with advanced stage disease (stage IV).

Survival outcome. Survival information was available in
all cases. With a mean follow-up of 27.5 months (range,
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0.27-102 months), 18% (6/34) of the patients had survived. The
1-, 3- and 5-year survival rates were 68.0+£9.3, 42.1+10.2 and
32.7£9.8% in patients with stage I disease at diagnosis (mean
follow-up, 32.7 months); for patients with stage I'V disease, the
1- and 3-year survival rates were 33.3+15.7 and 22.2+13.9%
(mean follow-up, 13.0 months). Survival significantly differed
between patients with stage I and with stage IV disease
at presentation, based on Kaplan-Meier survival curves
(P=0.0157); however, no apparent difference in survival was
observed between those with stage A and those with stage IB
(P=0.4806). Thus, survival time worsened with advanced
tumor stage at diagnosis compared with early stage at diag-
nosis (Figs. 1 and 2).

Staging system for hepatocellular carcinoma and survival
outcome. According to the AJCC TNM staging system for
hepatocellular carcinoma, 18 patients (53%) had stage I
disease, 4 patients (12%) had stage II disease, 3 patients (9%)
had stage IIIA disease, and 9 patients (26%) had stage IVB
disease (Fig. 3). The overall survival of stages I and IVB
was significantly different (P=0.0182); however, there was no
statistically significant difference between any other two stages
(I'vs. 11, P=0.4743; I vs. I1IA, P=0.1487; 11 vs. IIIA, P=0.1531;
II vs. IVB, P=0.0629; I1IA vs. IVB, P=0.9972). Thus, this did
not appear to be superior to the staging system for sarcoma.

Treatment outcome. Survival rates were better for those who
underwent site-directed surgery as part of first-line treatment
than for those who did not (P=0.0209; Fig. 4). The 1- and
3-year survival rates of the non-surgery patient group in stage I
were 50.0+15.8 and 10.0+9.5%, whilst the 1-, 3- and 5-year
survival rates for patients in stage I who underwent surgery
were 80.0+10.3, 65.5+12.6, 49.1+13.8%.

Discussion

Primary vascular neoplasms of the liver are rare and have a
poor prognosis (27). Tumor size, depth, presence or absence
of regional lymph nodes, distant metastases and histological
grade are commonly used to define the stage of soft tissue
sarcomas (8). A size of 5 cm was the cutoff to determine
tumor stage (IA or IB and ITA or IIB), based on the AJCC
TNM staging system for soft tissue sarcoma (8). Superficial
tumors are located exclusively above the superficial fascia
without invasion of the fascia, whilst deep tumors are located
in exclusively beneath the superficial fascia, not accounting
for disease site (8). Thus, all hepatic angiosarcomas are
considered deep tumors (8). Histological grading, which is
based on cellular differentiation, mitotic rate and degree of
necrosis, is an important component of staging, and has been
demonstrated to be associated with degree of malignancy
and the probability of distant metastasis (28). However,
pathological grade information was absent in the cases
included in the present study. T2 (>5 cm) tumors without
spread to nearby lymph nodes (NO) or to distant sites (MO)
with well-differentiated (G1) or grade information not avail-
able (GX) are classified as stage IB. However, if the tumor is
poorly differentiated (G3) it is classified as stage III. There-
fore, if definite tumor grade is taken into the consideration
during cancer staging, individual treatment strategies can be
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developed and prognosis can be better predicted, possibly
improving overall survival.

Typical computed tomography or magnetic resonance
images of hepatic angiosarcoma reveal aggressive multifocal
tumors containing small heterogeneous hypervascular foci,
which had early arterial enhancement followed by progressive
enhancement of the lesion compared with early and delayed
phase imaging (29). In addition, the presence of positive nodes
was not emphasized in cases reviewed in the present study.
This may be because sarcomas rarely spread to regional lymph
nodes. However, nodal metastasis has been reported in 13.5%
of angiosarcomas (30). Early identification of lymph node
involvement may result in appropriate disease management
and positively affect outcomes. Thus, stage IT and III of hepatic
angiosarcoma are rare, and the majority of cases included in
the current study were stage I or I'V. It was difficult to predict
the outcome due to the rarity of stage II and III cases.

There are several treatment options for hepatic angiosar-
coma patients; surgery, chemotherapy and radiation have all
been used previously, with varying outcomes (9-11). Complete
surgical resection may provide an improved prognosis if the
lesion is resectable (10). Responses to chemotherapy and radia-
tion in advanced disease appear to be limited (9,22); however,
successful treatment with liver transplantation and chemo-
therapy has been reported (31). Furthermore, for patients with
unresectable tumors or extrahepatic disease, chemotherapy
may be considered (10). In the current analysis, the distribu-
tion of tumor stage at diagnosis was stage I or I'V; this may
be due to the absence of tumor grade in the included cases
or the method of collecting samples; cases were excluded if
there was no information regarding tumor size and staging
was unavailable, but were included if the tumor had distant
metastasis, when they were determined to be stage I'V. This
selection bias must be taken into account. However, the TNM
stage at presentation without grade information in patients
with hepatic angiosarcoma still appeared to be and important
factor affecting prognosis. As the results of the Kaplan-Meier
analysis demonstrated, patients in the early stages of disease at
diagnosis had better overall survival times.

In addition, we attempted to use the AJCC TNM staging
system for hepatocellular carcinoma to stage hepatic angiosar-
coma. The number of tumors and the presence and extent of
vascular invasion within the tumor were considered. However,
compared with the soft tissue sarcoma staging system, there
was no statistical association between stage and survival
except for stages [ and IVB.

Many unsolved issues remain regarding this type of
cancer. In the previously published cases, standard prognostic
parameters have not been consistently taken into account. In
addition, different therapeutic strategies, treatment regimens
and their outcomes have not been systemically evaluated.

In conclusion, hepatic angiosarcoma is a rare disease
for which the therapeutic guidelines have not been defined
due to the small number of cases. According to the current
meta-analysis, patients with early-stage disease appear to
have good prognosis following primary surgery or cyberknife
therapy. Definitive diagnosis and clinical stage are important
for initial assessment. Chemotherapy, surgery, radiation
therapy or combined therapy were all considered. New studies
encompassing larger patient populations are required to



analyze and define standard prognostic parameters and to
standardize a treatment approach for this rare neoplasm. The
use of targeted therapies has markedly improved outcomes for
certain types of cancer (32), and this may be important in the
treatment of hepatic angiosarcoma in the future.
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