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ABSTRACT

Background. Hepatic angiosarcoma is a rare primary liver

tumor. The aim of this current study was to evaluate the

presentation and treatment outcomes in a modern cohort.

Methods. This was a retrospective, multi-institutional,

observational study of patients with histopathologic diag-

noses of primary hepatic angiosarcoma from four

institutions. Clinicopathologic characteristics, treatments,

and patient outcomes were examined.

Results. Forty-four patients with hepatic angiosarcoma

were identified. Patients were predominantly Caucasian

and presented at a median age of 63.7 years; 81.4% of

patients had bilobar disease and 37.2% had metastatic

disease at the time of presentation. Only 10 patients

underwent surgical resection. Median overall survival for

the entire cohort was 5.8 months (interquartile range

1.9–16.4), and 1-, 3-, and 5-year actual survival was 30.0%,

8.1%, and 5.6%, respectively. There were only two 5-year

survivors, both of whom presented with localized disease

and underwent curative resection.

Conclusion. The prognosis for hepatic angiosarcoma

remains quite poor. Surgical resection for localized disease

results in the best outcomes. Unfortunately, current imag-

ing modalities are often non- diagnostic, and most patients

are unresectable at the time of presentation.

Hepatic angiosarcoma is a rare and aggressive malignant

vascular tumor. These tumors are typically hemorrhagic,

multinodular tumors consisting of malignant endothelial

cells that grow into the lumen of liver sinusoids and veins.1

Several inciting agents have been linked, including

Thorotrast, arsenic, and vinyl chloride exposure, as well as

anabolic steroid use.2 However, the majority of patients

lack any known exposure and their tumors are idiopathic in

nature.2,3 Extensive liver involvement and distant meta-

static disease are common and survival is typically only a

few months.

A recent review of the Surveillance, Epidemiology, and

End Results (SEER) database identified only 207 patients

with primary hepatic angiosarcoma over a period of

30? years.4 In that report, median overall patient survival

was 1 month for these patients, which improved to only

6 months for those undergoing surgical resection.4 That

study provided an overview of outcomes related to hepatic

angiosarcoma from a national database, lacking patient-

specific data on presentation, exposure to causative agents,

and therapies outside of surgical resection. The remainder

of the available literature consists of retrospective, single-

institution case series.5–9

Hepatic angiosarcoma remains a rare disease of the liver

with a grim prognosis. The rarity of this diagnosis remains

a significant obstacle in identifying new, effective treat-

ment protocols. The aim of this current study was to

evaluate the presentation and treatment outcomes in a

modern cohort of patients with hepatic angiosarcoma

treated at high-volume liver cancer centers.
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METHODS

This retrospective, observational, multi-institutional

study included all patients undergoing treatment for

biopsy-proven hepatic angiosarcoma from 1999 to 2017 at

one of four institutions: University of Pittsburgh Medical

Center (Pittsburgh, PA, USA), Mayo Clinic Florida

(Jacksonville, FL, USA), Mayo Clinic (Rochester, MN,

USA), and Bellvitge University Hospital (L’Hospitalet de

Llobregat, Barcelona, Spain). Clinical staging included

contrast computed tomography/magnetic resonance imag-

ing (CT/MRI) of the abdomen/pelvis and CT of the chest.

The diagnosis of hepatic angiosarcoma was based on

pathologic evaluation, which included standard micro-

scopic analysis in conjunction with immunohistochemistry

(IHC). IHC staining included vascular/endothelial markers

(CD34, CD31, Factor VIII, Fli1, and ERG) and epithelial

markers (Cam5.2 and CK7).1,10 Patients were identified for

study inclusion based on diagnosis and query of pathology

records. Retrospective chart review was performed to

obtain patient demographics and symptoms at the time of

diagnosis, diagnostic imaging, pathologic characteristics,

treatment details, and patient follow-up. This study was

conducted in accordance with and under the approval of

each institution’s Institutional Review Board.

Statistical analysis was performed using commercially

available software (SigmaPlot, version 11.0; Systat Soft-

ware, Inc., San Jose, CA, USA). Descriptive statistics were

calculated and reported as median with interquartile range

(IQR). Survival analysis was performed using Kaplan–

Meier methods and survival curves between subgroups

were compared using log-rank analysis. Survival was

defined as time from initial presentation to date of the

patient’s death or last known follow-up. Statistical signif-

icance was determined by a p value of B 0.05.

RESULTS

Over the study period from 1999 through 2017, a total of

44 patients with biopsy-proven hepatic angiosarcoma were

managed at the participating institutions. These patients

were predominantly Caucasian (95.5%), with slightly more

males (52.3%). Full patient characteristics and presenting

signs/symptoms are listed in Table 1. Only one patient had

a family history of previous vascular malignancy of the

liver, and two patients in this cohort had documented

exposure linked to angiosarcoma. No patients had a doc-

umented Thorotrast exposure. One patient had documented

vinyl chloride exposure, while the other patient was

exposed to arsenic. Abdominal pain or fullness was the

most common symptom, present in 70.5% of patients. Five

patients (11.4%) presented with hemodynamic compromise

from intra-abdominal hemorrhage. The remaining signs/

symptoms at presentation are listed in Table 1.

Initial diagnostic imaging was CT in 63.6% (n = 28) of

patients, while the remaining patients underwent ultra-

sound or MRI. Median size of the largest lesion was 5.4 cm

(IQR 3.5–10.9). Morphology and extent of disease at pre-

sentation are listed in Table 2. On imaging, these lesions

were hypervascular, heterogeneously enhancing masses.

Representative images are depicted in Fig. 1. Radiographic

diagnosis was inconclusive, with a broad differential

diagnosis of liver masses reported, including metastatic

disease (36.4%, n = 16), hepatocellular carcinoma (31.8%,

n = 14), hemangioma (20.5%, n = 9), cholangiocarcinoma

(9.1%, n = 4), hepatic cyst (6.8%, n = 3), and hepatic

adenoma (4.5%, n = 2). Overall, 44% (n = 11) of patients

had a hemorrhagic component on imaging. Pathologic

diagnosis was obtained by image-guided percutaneous

biopsy in 68.2% (n = 30) of patients, surgical biopsy/re-

section in 20.5% (n = 9), transjugular biopsy in 4.5%

(n = 2), and was not reported in the remaining patients.

Pathologic details and reported staining patterns are listed

TABLE 1 Patient demographics and presentation

Characteristics Median (IQR) or % (n)

Age, years 63.7 (54.0–70.8)

BMI, kg/m2 29.3 (23.8–35.6)

Sex

Male 52.3 (23)

Female 47.7 (21)

Race

Caucasian 95.5 (42)

Asian 2.3 (1)

Unknown 2.3 (1)

Tobacco abuse 38.6 (17)

Cirrhotic 25.0 (11)

Presenting signs/symptoms

Abdominal pain/fullness 70.5 (31)

Weight loss 22.7 (10)

Fatigue 38.6 (17)

Ascites 31.8 (14)

Jaundice 15.9 (7)

Splenomegaly 20.5 (9)

Liver failure 25.0 (11)

Intra-abdominal hemorrhage 11.4 (5)

Incidental finding 22.7 (10)

Elevated liver enzymes 25.0 (11)

Nausea and vomiting 4.5 (2)

IQR interquartile range, BMI body mass index
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in Table 2. Representative preoperative CT imaging,

pathology staining, and gross resected hepatic angiosar-

coma are depicted in Fig. 2.

Overall treatments for hepatic angiosarcoma are listed in

Table 3. Unfortunately, only 22.7% of patients presented

with resectable disease (extent of resection is listed in

Table 3). R0 resection was achieved in 60% (n = 6) of

patients undergoing surgical resection, while 30% (n = 3)

underwent R1 resection and one patient had an R2 resec-

tion. Of the five patients who presented with acute intra-

abdominal hemorrhage, four required emergent bland

embolization. Transarterial chemoembolization with dox-

orubicin-eluting microspheres was utilized in four patients,

with a range of two to six treatments per patient. A total of

40.9% of patients (n = 18) received systemic chemother-

apy, either in combination with resection/regional therapy

or as a stand-alone treatment regimen. Specific

chemotherapy regimens are listed in Table 3.

Survival analysis for this cohort is depicted in Fig. 2.

Median follow-up was 4.4 months (range 0.1–87.9) for the

entire cohort and 15.5 months (range 0.3–87.9) for sur-

viving patients. Median overall survival for the entire

cohort was 5.8 months (IQR 1.9–16.4), with a range of

0.1–87.9 months. Actual 1-, 3-, and 5-year survival was

30.0%, 8.1%, and 5.6%, respectively. There were only two

5-year survivors, both of whom presented with localized

disease and underwent curative resection. Improved sur-

vival was seen in those patients who underwent surgical

resection (median overall survival 33.4 months, IQR 10.1–

unable to calculate) compared with patients undergoing

regional therapy (median OS 9.3 months, IQR 9.1–14.7),

systemic chemotherapy (median OS 7.7 months, IQR

4.1–16.7), or no therapy (OS 1.9, IQR 1.1–3.2) by log-rank

analysis (p\ 0.001) (Fig. 2d).

DISCUSSION

In this study, we report on patient characteristics, pre-

sentation, treatment, and outcomes of 44 patients with

hepatic angiosarcoma. To our knowledge, this series rep-

resents the largest multi-institutional case series focused on

hepatic angiosarcoma. As a testament to the rarity of this

disease, only two larger reports from epidemiologic and

administrative datasets (SEER and National Cancer Data-

base) that include outcomes on hepatic angiosarcoma are

available.4,11 In our case series, the study cohort consists

predominately of Caucasian patients presenting in their

sixth decade of life with a relatively equal sex distribution.

Inciting agents in the development of hepatic angiosarcoma

have been well-documented, however their importance in

the modern era might remain largely of historical interest

as only two patients in this series had a documented

exposure. This is consistent with recent literature showing

very few patients with documented exposure to one of the

known inciting agents.2,3

Perhaps the most notable finding in this study is the

variable nature and extent of disease present at the time of

presentation. A wide spectrum of presenting signs/symp-

toms exist for hepatic angiosarcoma. While a majority of

patients presented with poorly characterized abdominal or

systemic symptoms, approximately one-quarter of the

cohort presented with liver failure and an additional 11%

presented with acute life-threatening hemorrhage from

tumor rupture. Our experience is similar to available lit-

erature in that most patients present with vague symptoms

that are not definitive.9,12 Early diagnosis remains elusive.

Imaging was clearly non-diagnostic, with over 30% of

patients having a benign liver lesion listed in the differ-

ential diagnosis. An important teaching point is to have a

high index of suspicion because many of the hepatic

TABLE 2 Tumor characteristics

Characteristic Median (IQR) or % (n)

Radiographic size at diagnosis, cm 5.4 (3.5–10.9)

Morphology on imaging

Solitary 18.2 (8)

Dominant mass with satellite nodules 18.2 (8)

Multiple evident nodules 38.6 (17)

Diffusely infiltrating 20.5 (9)

Bilobar diseasea 81.4 (35/43)

Extrahepatic diseasea 37.2 (16/43)

Lung 6

Spleen 6

Bone 6

Adrenal 2

Retroperitoneum/distant

lymphadenopathy

2

Pathologic gradea

Low 16.7 (4/24)

High 83.8 (20/24)

IHC staininga

Factor VIII 81.3 (13/16)

CD34 76.9 (20/26)

CD31 100 (32/32)

Vimentin 100 (12/12)

Fli1 100 (8/8)

Cam5.2 33.3 (2/6)

ERG 87.5 (7/8)

IQR interquartile range, IHC immunohistochemical
aSome data points were not available for each patient and therefore

n is reported as n/total reported n for that specific data point
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angiosarcomas were misdiagnosed as benign lesions on

initial radiologic imaging. Unfortunately, the majority of

patients present with extensive liver involvement and

almost 40% have metastatic disease at the time of diag-

nosis. These numbers are higher than previous reports11,12

and may represent the true nature of this disease as pre-

viously published reports are case series and datasets of

patients who have undergone surgical resection.

Overall survival for hepatic angiosarcoma remains poor,

with a median overall survival of 5.8 months for the entire

cohort, consistent with previously published reports that

have shown survival to range from 1 to 8 months.4,11–13

Surgical resection remains the only treatment option that

provides any chance for long-term survival.8,11,12,14 In our

series, overall survival was 33 months for patients under-

going surgical resection, with two of the patients having a

greater than 5-year survival. Acute, intra-abdominal hem-

orrhage from tumor rupture is not infrequent and patients

with hemodynamic instability should undergo transarterial

embolization.12,15 There appeared to be no survival benefit

from transplantation, regional liver-directed therapy, or

systemic chemotherapy in our patient cohort. Hepatic

angiosarcoma is typically viewed as a contraindication for

liver transplantation given the early disease recurrence and

overall poor results.16 Regional liver-directed therapy and

systemic chemotherapy are additional palliative treatment

FIG. 1 Radiographic and pathologic characteristics of hepatic

angiosarcoma. a Representative CT images demonstrate multifocal

hepatic lesions that are hypervascular with heterogeneous arterial

enhancement and areas of hypoattenuation. b Representative PET

images demonstrate the hepatic lesion with mixed-intensity of FDG

avidity. c H&E of representative high-grade angiosarcoma. The left

panel shows the diffuse pattern of infiltration with a residual portal

tract and bile duct present in the upper mid-portion of the image

(H&E 9 20), while the right panel shows a higher magnification near

the portal tract, highlighting the spindled appearance of tumor cells

(H&E 9 40). d Representative immunohistochemical stains. The left

panel shows a pancytokeratin stain demonstrating hepatocyte

trabeculae adjacent to the unstained infiltrating tumor. Occasional

residual epithelial parenchymal elements are seen within the tumor

(Cam5.2, 9 20). The right panel shows nuclear uptake of Fli-1

antibody by neoplastic cell nuclei (Fli-1, 9 40). e Preoperative CT

scan; f gross images of resected hepatic angiosarcoma. FDG 18F-

fluorodeoxyglucose, H&E hematoxylin and eosin, CT computed

tomography, PET positron emission tomography
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options for patients who are not surgical candidates, which

may provide some survival benefit.13,17 Transarterial

chemoembolization has been successful in patients with

liver-only disease;17 however, long-term results have not

been rigorously studied and median overall survival for

these patients in our cohort was only 9.3 months.

Nonetheless, three patients in this cohort appeared to have

stable disease through multiple rounds of transarterial

chemoembolization prior to disease progression. Systemic

chemotherapy was administered to 40% of the patients in

this cohort, with taxol-based regimens being the most

frequently used regimen. Unfortunately, disease progres-

sion was common and median overall survival was poor.

While this study does provide some useful clinical

insight into this rare disease, it is limited by its retrospec-

tive nature involving multiple institutions over a 20-year

period. Patients were identified for study inclusion by

pathologic diagnosis, but unfortunately there is no stan-

dardized pathologic assessment for these tumors. Similarly,

diagnostic evaluation and treatment pathways for these

patients were not standardized and were driven by clinician

and institutional preferences. This lack of standardization
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FIG. 2 Overall survival. Kaplan–Meier survival curves for the

cohort are depicted. a Median overall survival for the entire cohort

was 5.8 months (IQR 1.9–16.4). Log-rank analysis was performed

based on b disease burden at presentation, c tumor grade, and

d treatment. Disease burden at presentation was determined by

disease confined to a single hepatic lobe (unilobar), bilobar disease, or

metastatic disease (extrahepatic). Tumor grade was stratified as low-

or high-grade. Treatment groups were stratified by patients with

resectable disease (surgery group), liver disease amenable to regional

therapy such as transarterial chemoembolization (regional group),

extensive disease for which only systemic therapy was offered

(systemic group), and, finally, patients who received no therapy (no-

therapy group). There were no differences in survival by disease

burden or tumor grade by log-rank analysis; however, there was

improved survival in the surgery group (p\ 0.001, log rank analysis).
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and low statistical power make it difficult to draw mean-

ingful conclusions between subgroups. Despite these

limitations, this report provides valuable insight into the

modern management of hepatic angiosarcoma with direct

clinical applicability.

Unfortunately, given the rare nature of these tumors,

there are limited data to drive treatment, and even less

information is available on primary hepatic angiosarcoma.

The majority of angiosarcomas are sporadic, however there

may be an association with several familial syndromes,

including neurofibromatosis, Maffucci syndrome, and

Klippel–Trenaunay syndrome.18 The limited molecular

sequencing data on these tumors have demonstrated KDR-

specific mutations,19 MYC/FLT4 amplifications,20 and

overexpression of vascular endothelial growth factor and

its receptors.21,22 These findings have been the focus of

recent ongoing clinical trials using tyrosine kinase inhibi-

tors as the primary treatment of metastatic angiosarcoma.23

Hopefully, data from the Angiosarcoma project,24 an

ongoing collaboration between the National Institutes for

Health and the Broad Institute, will provide further insight

into the development of new and effective treatment

strategies for this rare tumor.

CONCLUSIONS

This study adds important information to the literature

regarding the presentation, treatment, and outcomes of

primary hepatic angiosarcoma. The typical patient is a

Caucasian male or female in their sixth decade of life.

Presentation ranges from asymptomatic or generalized

symptoms to life-threatening, acute intra-abdominal hem-

orrhage. A high index of suspicion by the clinician is of

utmost importance to ensure timely diagnosis and initiation

of treatment. Surgical resection remains the best treatment

option for long-term survival. Regional therapies and sys-

temic chemotherapy are additional palliative treatment

options; however, their efficacy requires further investi-

gation before making any definitive conclusions.
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