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Abstract We present dual-phase computed tomographic
(CT) and angiographic findings of a ruptured hepatic
angiosarcoma. These tumors can be divided into two
types: those with and those without gross central necro-
sis with hemorrhage. In our case, the tumor had gross
central necrosis, and CT and angiographic findings
showed a small number of areas with a centripetal
enhancement pattern and the rest of the tumor with
avascular areas. We found that dual-phase CT and
angiographic findings are able to distinguish angiosar-
coma, which mimics a hemangioma, as these lesions
show avascular areas that reflect a mass with gross cen-
tral necrosis.
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Introduction

Hepatic angiosarcoma is a rare mesenchymal tumor that
accounts for approximately 2% of all primary liver
malignancies.1 It is not uncommon for a hepatic angio-

sarcoma to present with spontaneous intraperitoneal
hemorrhage. To the best of our knowledge, few reports
have described the dual-phase computed tomography
(CT) and abdominal angiography findings of a ruptured
hepatic angiosarcoma.2

The CT appearance of angiosarcoma of the liver,
although nonspecific, is consistent with a vascular tu-
mor.3 In a previous report, angiosarcoma was found to
mimic cavernous angiosarcoma on dual-phase CT.4 In
our case, the lesion had gross central necrosis, and dual-
phase CT and angiographic findings were consistent
with the characteristic features reflecting a necrotic, rup-
tured hepatic angiosarcoma.

Case report

A 57-year-old man presented with a 1-week history of
right back pain. He had no significant past medical his-
tory. He did not consume alcohol. On physical examina-
tion, the patient was icteric and had a low-grade fever.
His abdomen was distended, with a tender palpable
liver. Liver function tests were near-normal. Serology
was negative for hepatitis B and C. Levels of tumor
makers α-fetoprotein and carcinoembryonic atigen
(CEA) were within normal limits.

The initial abdominal radiograph showed an upper
abdominal mass displacing the bowel loops toward
the pelvis, consistent with massive hepatomegaly. Ab-
dominal ultrasonography confirmed the presence of as-
cites and hepatomegaly with hyperechoic parenchymal
foci within the liver. Unenhanced CT demonstrated
a right hepatic lobe mass, hypoattenuated to the liver
and isoattenuated to the aorta. A high-attenuation
intratumoral hemorrhagic liver mass was noted. Arterial

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.3 785.2 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



370 Radiat Med (2006) 24:369–372

phase contrast-enhanced CT scan showed a liver mass
hypoattenuated to the liver with areas of small patchy
enhancement isoattenuated to the aorta. A portal
venous phase contrast-enhanced CT scan showed that
the liver mass remained hypoattenuated to the liver
with an extensively enhanced area that over time
isoattenuated to the aorta (Fig. 1a).

Abdominal angiography during the arterial phase
showed a quite small enhanced area of the right hepatic
lobe mass; other areas of the tumor were not obviously
enhanced. Angiography during the portal phase did not
show an enhanced area of the right hepatic lobe mass
(Fig. 1d,e). We explained these findings not by postulat-
ing extravasation due to hepatic rapture but by pooling
of contrast media in the tumor. During angiography, we
embolized 15–20 pieces of Spongel from the right hepatic
artery.

At surgery, an 8.6-cm right hepatic lesion was found
close to the hepatic capsule. It had apparently ruptured
through the capsule and bled into the peritoneum where
blood clots were found. On pathology, the tumor was

found to be composed entirely of hemorrhagic and
necrotic lesions with a fibrous capsule (Fig. 2a). The
findings were consistent with hepatic angiosarcoma.
Histopathologic examination showed pleomorphic en-
dothelial cells, fibrous septa with atypical endothelial
cells, and blood pooling. No Thorotrast deposit was
found (Fig. 2b). On immunohistochemical staining, the
specimen was positive for CD34 and factor VIII, which
originated from the vascular endothelium.

After discharge, the patient developed progressive dis-
ease with abdominal discomfort and pedal edema. He
died 10 months after his initial presentation. No autopsy
was performed.

Discussion

On imaging studies, hepatic angiosarcoma, which is a
rare tumor with a peak incidence in older men, is com-
monly composed of hypervascular lesions.1 Clinical
features are nonspecific, and the prognosis is poor. Ex-
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Fig. 1a–e. Solitary angiosarcoma with intratumoral hemorrhage
and hemoperitoneum in a 57-year-old man. Note the hemoperito-
neum anterior to the right hepatic lobe tumor. a Unenhanced
computed tomography (CT) scan shows the right hepatic lobe
mass, hypoattenuated to the liver and isoattenuated to the aorta. A
high-attenuation intratumoral hemorrhagic liver mass (arrows)
and hemoperitoneum were found. b Arterial phase contrast-
enhanced CT scan shows the liver mass, hypoattenuated to the
liver, with small patchy enhancement isoattenuated to the aorta
(arrow) and with hypovascular areas reflecting necrosis. c Portal

venous phase contrast-enhanced CT scan shows that the liver mass
was hypoattenuated to the liver and had small areas of patchy
enhancement that progressively became isoattenuated to the aorta
(arrows), reflecting the vascular nature of the tumor. d Angiogra-
phy during the arterial phase reveals a quite small enhanced area of
the right hepatic lobe mass (arrow); other areas of the hepatic mass
are not obviously enhanced, reflecting necrosis in the tumor. e
Angiography during the portal phase obviously does not reveal an
enhanced area of the right hepatic lobe mass



Radiat Med (2006) 24:369–372 371

posure to a number of carcinogens has been implicated,
including thorium dioxide angiographic contrast
(Thorotrast), polyvinyl chloride, arsenic, and anabolic
steroids. Angiosarcoma has also been associated with
hemochromatosis and von Recklinghausen’s disease.
However, most of the cases are idiopathic.5 Many
patients present with spontaneous hemoperitoneum.
Angiosarcoma has reportedly been associated with
spontaneous tumor rupture and intraperitoneal hemor-
rhage.6 This propensity for hemorrhage probably reflects
the vascular nature of the tumor. Tumor rupture and
hemoperitoneum are likely caused by tumors arising in
subcapsular locations.

On gross inspection, angiosarcomas are spongy, vas-
cular, and hemorrhagic tumors that can range from be-
ing well-differentiated lesions with well-formed but
irregular anastomosing vessels lined by minimally atypi-
cal cells to neoplasms composed of anaplastic spindle or
epithelioid cells with few if any vascular lumens. Necro-
sis and hemorrhage are often present.7

The CT appearance of hepatic angiosarcoma has been
extensively documented and reflects the variable vascu-
larity of the tumor. Earlier reports that nodular centrip-
etal contrast enhancement on dual-phase CT can mimic
cavernous hemangioma highlights a potential diagnostic
pitfall.4,8 However, Peterson et al. reported that only one
of six cases in a recent series showed this finding.9 He-
patic angiosarcoma characteristically shows many areas
that are hypodense to the liver during both the arterial
and portal venous phases, as well as other areas that are
hyperdense during the arterial phase (CT value close to

that of the aorta) and isodense or slightly hyperdense
during the portal venous phase.7,9 Our patient’s CT
showed the former finding, which is consistent with
necrosis and hemorrhage, and the latter finding, which
is consistent with the vascular nature of the tumor.

The list of vascular primary tumors of the liver is long
and includes hemangioma, hepatocellular carcinoma,
angiosarcoma, epithelioid hemangioendothelioma, car-
cinoid, cholangiosarcoma, and hepatoblastoma.8 How-
ever, when a hepatic mass is shown to be a hypovascular
lesion, as in our case, a well-differentiated hepatocellular
carcinoma (HCC) and a metastases are the two most
likely diagnoses.10 Cirrhosis is the most important
finding to narrow the differential diagnosis. More
than 80% of HCCs are associated with cirrhotic livers. In
a noncirrhotic liver, only 2% of malignancies are
primary liver tumors. Most cases have a primary lesion
in the lung, pancreas, stomach, breast, or other site.11

In patients with a suspected angiosarcoma, the most
important differential diagnoses include metastases (if
multiple lesions are present) and cavernous heman-
gioma9 (if a single lesion is present). In rare cases, dual-
phase CT and angiography might show the
characteristic findings of hemangioma, but angiosar-
coma should be suspected if there is rapid enlargement
or increasing pain.9

Dual-phase CT and angiographic findings can pro-
vide sufficient information to allow one to distinguish an
angiosarcoma from a hemangioma, as most angiosarco-
mas have avascular areas that reflect the presence of
gross central necrosis.

Fig. 2. a Cut section of the gross specimen shows a hemorrhagic
mass with a chronic organized subcapsular hematoma. It had
apparently ruptured through the capsule (arrow). b H&E-stained

a b

sections show pleomorphic endothelial cells, fibrous septa with
atypical endothelial cells, and blood pooling (arrows)
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