
Contrast uptake in primary hepatic angiosarcoma on 
gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic 
acid-enhanced magnetic resonance imaging in the 
hepatobiliary phase

Manabu Hayashi, Satoshi Kawana, Hirofumi Sekino, Kazumichi Abe, Naoki Matsuoka, Masahito Kashiwagi, 
Ken Okai, Yukiko Kanno, Atsushi Takahashi, Hiroshi Ito, Yuko Hashimoto, Hiromasa Ohira

Manabu Hayashi, Kazumichi Abe, Naoki Matsuoka, 
Masahito Kashiwagi, Ken Okai, Yukiko Kanno, Atsushi 
Takahashi, Hiromasa Ohira, Department of Gastroenterology, 
Fukushima Medical University School of Medicine, Fukushima 
960-1295, Japan

Satoshi Kawana, Yuko Hashimoto, Department of Diagnostic 
Pathology, Fukushima Medical University School of Medicine, 
Fukushima 960-1295, Japan

Hirofumi Sekino, Hiroshi Ito, Department of Radiology, 
Fukushima Medical University School of Medicine, Fukushima 
960-1295, Japan

ORCID number: Manabu Hayashi (0000-0002-2213-3918); 
Satoshi Kawana (0000-0002-9672-1413); Hirofumi Sekino 
(0000-0003-2794-9227); Kazumichi Abe (0000-0001-5359-9465); 
Naoki Matsuoka (0000-0002-2712-1641); Masahito Kashiwagi 
(0000-0003-2850-3892); Ken Okai (0000-0002-4862-6913); 
Yukiko Kanno (0000-0002-0847-9226); Atsushi Takahashi 
(0000-0003-0568-8361); Hiroshi Ito (0000-0002-3581-4798); 
Yuko Hashimoto (0000-0003-3435-6665); Hiromasa Ohira 
(0000-0003-4331-0634).

Author contributions: Hayashi M, Abe K and Ohira H designed 
the report; Hayashi M wrote the paper; Hayashi M, Matsuoka 
N, Kashiwagi M and Kanno Y treated the patient; Kawana S and 
Hashimoto Y performed an autopsy and analyzed histological 
findings; Sekino H and Hiroshi I made the radiological diagnosis; 
Okai K, Takahashi A and Ohira H critically reviewed the 
manuscript. 

Informed consent statement: Patients had been informed and 
signed consent for participation in the study.

Conflict-of-interest statement: There are no conflicts of 
interest to declare.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 

reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Manabu Hayashi, MD, Department of 
Gastroenterology, Fukushima Medical University School of 
Medicine, 1 Hikariga-oka, Fukushima 960-1295, 
Japan. m884884@fmu.ac.jp
Telephone: +81-24-5471111
Fax: +81-24-5471991

Received: October 11, 2017
Peer-review started: September 15, 2017
First decision: October 31, 2017
Revised: November 6, 2017
Accepted: December 28, 2017
Article in press: December 28, 2017
Published online: January 27, 2018 

Abstract
Primary hepatic angiosarcoma is the most common 
malignant mesenchymal tumor of the liver. It has a 
poor prognosis and various appearances on magnetic 
resonance (MR) images. We report a case of hepatic 
angiosarcoma with a characteristic appearance 
on gadolinium-ethoxybenzyl-diethylenetriamine 
pentaacetic acid (Gd-EOB-DTPA)-enhanced MR imaging 
in the hepatobiliary phase. A 72-year-old man was 
admitted with a complaint of abdominal pain. Gd-EOB-
DTPA-enhanced MR imaging revealed a liver tumor that 
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showed slight hyperintensity in the hepatobiliary phase. 
These findings suggested Gd-EOB-DTPA uptake in 
the tumor. An autopsy revealed the solid proliferation 
and sinusoidal spreading of hepatic angiosarcoma 
cells. Immunohistochemistry indicated that the tumor 
was negative for OATP1B3. Gd-EOB-DTPA uptake in 
the liver tumor in the hepatobiliary phase suggested 
sinusoidal tumor invasion with residual normal 
hepatocytes.

Key words: Hepatic angiosarcoma; Gadolinium-
ethoxybenzyl-diethylenetriamine pentaacetic acid; 
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Core tip: Hepatic angiosarcoma has various appearances 
on computed tomography and magnetic resonance 
(MR) images. In the context of cirrhosis, hepatic 
angiosarcoma often cannot be readily distinguished 
from hepatocellular carcinoma. We present contrast 
uptake in primary hepatic angiosarcoma on gadolinium-
ethoxybenzyl-diethylenetriamine pentaacetic acid-
enhanced MR imaging in the hepatobiliary phase, and 
contrast uptake suggested sinusoidal tumor invasion 
with residual normal hepatocytes. This finding may 
assist physicians in the diagnosis of future cases of 
hepatic angiosarcoma.
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INTRODUCTION
Primary hepatic angiosarcoma is the most common 
malignant mesenchymal tumor of the liver but 
accounts for only 2% of primary hepatic tumors[1-4]. 
It has a poor prognosis, and most patients die 
within one year of diagnosis[3]. Although various 
environmental carcinogens are known causes of 
hepatic angiosarcoma, other possible major causes of 
this disease remain unknown[2]. Hepatic angiosarcoma 
has various appearances on computed tomography 
(CT) and magnetic resonance (MR) images[5,6]. In 
the context of cirrhosis, hepatic angiosarcoma often 
cannot be readily distinguished from hepatocellular 
carcinoma (HCC)[7]. The usefulness of MR images for 
detecting HCC is widely known, especially with respect 
to gadolinium-ethoxybenzyl-diethylenetriamine 
pentaacetic acid (Gd-EOB-DTPA)-enhanced MR 
imaging in the hepatobiliary phase. Here, we report 

a case of hepatic angiosarcoma with a characteristic 
appearance on Gd-EOB-DTPA-enhanced MR imaging in 
the hepatobiliary phase. 

CASE REPORT
A 72-year-old man visited our institution due to the 
onset of abdominal pain that had begun one month 
previously. Abdominal ultrasonography revealed a 
heterogeneous hyperechoic tumor in the left hepatic 
lobe (Figure 1A), and the patient was admitted to our 
hospital. He had a history of resection of the right 
hepatic lobe due to HCC (T2N0M0) with hepatitis 
B virus-related liver cirrhosis 18 years previously. 
After this resection, no recurrence was detected on 
unenhanced CT or ultrasound images until his most 
recent check-up, which occurred during the previous 
year. He did not receive antiviral therapy for hepatitis B 
virus, such as interferon or nucleotide analogues. The 
patient consumed 360 mL of Japanese sake (containing 
40 g of ethanol) per day prior to the hepatic resection 
and was a non-smoker. He did not have a history of 
environmental carcinogen exposure. His BMI was 25.9. 
His abdomen was soft and flat with upper abdominal 
tenderness. The following blood test results were 
obtained at admission: white blood cells, 8300/μL; 
hemoglobin, 10.1 g/dL; platelets, 12.3 × 104/μL; 
albumin, 3.0 g/dL; total bilirubin, 1.5 mg/dL; aspartate 
aminotransferase, 118 U/L; alanine aminotransferase, 
85 U/L; alkaline phosphatase, 553 U/L; γ-glutamyl 
transpeptidase, 212 U/L; C-reactive protein, 17.08 mg/
dL; alpha-fetoprotein, 3.3 ng/mL; des-gamma-carboxy 
prothrombin, 29 mAU/mL; carcinoembryonic antigen, 
4.1 ng/mL; carbohydrate antigen 19–9, 19.2 U/mL; 
soluble interleukin-2 receptor, 925 U/mL; hepatitis B 
surface antigen, negative; hepatitis B surface antibody, 
positive; and hepatitis C virus antibody, negative.  

Dynamic contrast-enhanced CT images showed 
a 16 cm × 10 cm tumor in the left hepatic lobe and 
multiple nodules (Figure 1B and C). The tumor was 
not enhanced in the arterial phase. Gd-EOB-DTPA-
enhanced MR imaging was then performed (Figure 
1D-H). T1-weighted images revealed a dominant 
tumor with low intensity that contained focal areas 
of high intensity suggestive of hemorrhage. The 
dominant tumor had high intensity in T2-weighted 
images and diffusion-weighted images and did not 
show enhancement in the arterial phase. In the 
hepatobiliary phase, the tumor showed slightly 
elevated intensity, a finding that suggested slight 
uptake of Gd-EOB-DTPA in the tumor. Based on these 
findings, we considered the possibility that the tumor 
was derived from hepatocytes. Given our results, it 
was difficult to discriminate between HCC and another 
type of malignant tumor. 

One day after admission, a liver tumor biopsy was 
performed that revealed solid proliferation of spindle 
cells with enlarged and hyperchromatic nuclei. These 
spindle cells had an intracytoplasmic lumen with 
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erythrocytes, suggesting endothelial differentiation. 
With respect to immunohistochemistry, tumor cells 
were positive for CD34 but negative for CK7 and 
HepPar 1 (Figure 2A and B). These results were 
consistent with hepatic angiosarcoma. After admission, 
the patient experienced worsening liver and renal 
failure, and his state of consciousness deteriorated. 
He died from multiple organ failure nine days after 
admission, and an autopsy was performed. 

Macroscopy indicated that the liver was enlarged 
and weighed 2,440 g. A large tumor and many 
satellite nodules were observed in the liver (Figure 
2C); Figure 2B presents Gd-EOB-DTPA-enhanced 
MR images in the hepatobiliary phase in almost the 
same plane as the images in Figure 2C. The boundary 
between the tumor and surrounding liver tissue 
was clear. The tumor had a cavernous pattern, and 
necrosis was present. On microscopy, similarly to 
the biopsy specimen, the tumor showed the solid 
proliferation of atypical spindle cells (Figure 2E). 
Necrosis and hemorrhage were also observed. Spindle 
cells tended to shift to atypical endothelial cells that 
had large, irregularly shaped, hyperchromatic nuclei. 
Atypical endothelial cells had regularly infiltrated into 
the sinusoid and replaced sinusoidal cells in a broad 
range of hepatic parenchyma; as a result, hepatic cell 
cords remained in the tumor (Figure 2F). In addition, 
in hepatic parenchyma outside of the tumor, atypical 
endothelial cells had often infiltrated and replaced 
sinusoidal cells to form ill-defined foci that were 
difficult to identify via macroscopy. With respect to 

immunohistochemistry, tumor cells were positive for 
CD34, CD31, and vimentin but negative for Factor 
VIII, FLI1, HepPar 1, Arginase-1, and Glypican-3 
(Figure 2G shows CD34 staining). In addition, tumor 
cells were negative for OATP1B3, whereas hepatic cells 
around the spindle cells were positive for OATP1B3 
(Figure 2H). A diagnosis of hepatic angiosarcoma was 
confirmed. Only approximately 30% of the liver tissue 
remained, and much of this tissue was compressed by 
the tumor. The remaining liver tissue appeared to be 
dysfunctional. There were no microvascular thrombi, 
and no evidence suggested disseminated intravascular 
coagulation. No recurrent HCC or angiosarcoma 
metastatic lesions were found. The cause of death was 
confirmed to be liver failure due to the progression of 
hepatic angiosarcoma. 

DISCUSSION
In this case, the hepatic angiosarcoma showed slightly 
elevated intensity on Gd-EOB-DTPA-enhanced MR 
imaging in the hepatobiliary phase. These MR images 
suggested uptake of Gd-EOB-DTPA in the mass. A 
comparison of MR imaging results in the hepatobiliary 
phase with microscopic findings at autopsy indicates 
that the area of the tumor with Gd-EOB-DTPA uptake 
exhibited tumor cells spreading in hepatic sinusoids 
that contained residual normal hepatocytes. In 
contrast, the area of the tumor with no uptake of Gd-
EOB-DTPA showed massive tumor cell proliferation. 
There were few normal hepatocytes. 
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Figure 1  Abdominal ultrasonography. A: B-mode ultrasonography; B: Arterial phase; C: Venous phase images obtained using contrast-enhanced computed 
tomography; D: T1-weighted phase; E: T2-weighted phase; F: Arterial phase; G: Venous phase; H: Hepatobiliary phase images obtained using gadolinium 
ethoxybenzyl-diethylenetriamine-enhanced magnetic resonance imaging. In the hepatobiliary phase, the tumor showed slightly elevated intensity, a finding that 
suggested uptake of gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid in the tumor.
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hypovascularity in the arterial phase[9]. HCC generally 
can be seen as hypointense in the hepatobiliary phase 
of Gd-EOB-DTPA-enhanced MR imaging[10]. A minority 
of HCC tumors showed iso- or hyperintensity because 
of preserved OATP expression[11]. In the present 
case, the dominant mass showed hypovascularity 
in the arterial phase of MR or CT images and slight 
hyperintensity in the hepatobiliary phase of Gd-EOB-
DTPA-enhanced MR imaging. Furthermore, this patient 
had a history of HCC. Diagnosis was difficult with MRI 
or CT findings alone.

Gd-EOB-DTPA-enhanced MR imaging has been 
recognized as a useful imaging technique for dia-
gnosing liver tumors. A prior study found that for HCC, 
Gd-EOB-DTPA uptake was determined by OATP1B3 
expression[12]. The degree of enhancement in Gd-
EOB-DTPA-enhanced MR images in the hepatobiliary 
phase has been positively correlated with OATP1B3 
expression levels[13]. A case of pseudolymphoma of 
the liver with partial uptake of Gd-EOB-DTPA in the 
hepatobiliary phase has also been reported[14]. In that 
case, infiltration of lymphoid cells was seen along the 
hepatic sinusoid, leaving some hepatocytes intact. 
In our case, the tumor cells microscopically showed 
a sinusoidal spreading pattern, and numerous viable 

CT or MR images of hepatic angiosarcoma have 
shown various appearances. Multiphase contrast-
enhanced CT and MR images showed the masses to 
have heterogeneous and progressive enhancement[7]. 
On contrast-enhanced CT images, tumor nodules 
showed hypoattenuating and contained focal areas 
of enhancement. The attenuation of many foci of 
enhancement was less than that of the aorta but 
greater than that of the hepatic parenchyma. The tumor 
nodules demonstrated heterogeneous enhancement 
that suggested central necrosis and fibrotic change. 
On MR T1-weighted images, the nodules were of low 
intensity but contained focal areas of high intensity, 
suggesting hemorrhage[7]. In the setting of cirrhosis, 
lack of tumor washout and vascular invasion argue 
against multifocal HCC[5]. A previous case report 
described Gd-EOB-DTPA-enhanced MR imaging of 
hepatic angiosarcoma[6]. In that report, the hepatic 
angiosarcoma was entirely hypointense in the 
hepatobiliary phase. There are many reports describing 
the radiological findings of HCC. The presence of arterial 
hypervascularity and washout are considered to be 
typical imaging features of classical HCC[8]. On the other 
hand, well-differentiated and poorly differentiated HCC 
often showed atypical enhancement patterns, such as 
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Figure 2  Histological findings from a liver tumor biopsy revealed the solid proliferation of spindle cells. A: Hematoxylin and eosin (HE) staining, × 20; 
B: CD34 staining, × 20; C: Macroscopically, a large tumor and many satellite nodules were observed in the liver; D: A hepatobiliary phase image obtained using 
gadolinium-ethoxybenzyl-diethylenetriamine-enhanced magnetic resonance imaging, depict almost the same plane of C; E: The proliferation of atypical spindle cells 
and hemorrhage were seen (HE staining, × 100); F: Tumor cells had spread to the sinusoids in most of the liver, although normal hepatic cells remained (HE staining, 
× 100); G: Tumor cells were positive for CD34 (CD34 staining, × 400); H: Tumor cells were negative for OATP1B3, and hepatic cells were positive for OATP1B3 
(OATP1B3 staining, × 400). 
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hepatic cells remained. Furthermore, staining indicated 
that tumor cells were negative for OATP1B3 but that 
hepatic cells were positive for OATP1B3. We speculated 
that the reason for Gd-EOB-DTPA uptake in the mass 
was that tumor cells coexisted with hepatic cells. In 
this case, the findings of slight Gd-EOB-DTPA uptake 
in the liver tumor in the hepatobiliary phase may 
suggest the proliferation of malignant tumor cells in 
the sinusoids and the presence of hepatocytes. 

The clinical behavior of hepatic angiosarcoma is 
extremely aggressive, and this disease has a poor 
prognosis[3,15]. Although various treatments for patients 
with hepatic angiosarcoma have been reported, 
chemotherapy, hepatic resection, and liver transplantation 
have all been found to have limited effects[16-18]. 
However, there have been reports of long-term survival 
after hepatic resection[19,20]. Early diagnosis of hepatic 
angiosarcoma is an important consideration when 
recommending surgical treatment for this disease. 
An association between liver cirrhosis and hepatic 
angiosarcoma has been shown. Even if patients have a 
history of treatment for HCC, it is necessary to consider 
hepatic angiosarcoma as a possible diagnosis.

The described case involved primary hepatic 
angiosarcoma that developed after the resection of 
HCC. To the best of our knowledge, there have been 
no reports describing the occurrence of HCC and 
hepatic angiosarcoma in the same patient. HCC with 
sarcomatous change has been observed in patients 
with a history of treatment for HCC or liver cirrhosis[21]. 
In the current case, we diagnosed primary hepatic 
angiosarcoma because HCC components were not 
observed and because tumor cells expressed neither 
HepPar 1 nor Arginase-1, which are lineage markers of 
hepatic cells, in immunohistochemical assessments.

We have reported a case involving primary hepatic 
angiosarcoma that developed after HCC resection; this 
tumor had slightly elevated intensity on Gd-EOB-DTPA-
enhanced MR imaging. The appearance of uptake of 
Gd-EOB-DTPA in a liver tumor in the hepatobiliary 
phase may suggest the presence of a sinusoidal tumor 
spreading to the remaining hepatic cells. Our findings 
may assist physicians in the diagnosis of future cases 
of hepatic angiosarcoma. 

ARTICLE HIGHLIGHTS
Case characteristics
A 72-year-old man visited our institution due to the onset of abdominal pain.

Clinical diagnosis
Computed tomography (CT) and magnetic resonance (MR) images revealed a 
liver tumor.

Differential diagnosis
Hepatocellular carcinoma and another type of malignant tumor of the liver.

Laboratory diagnosis
Laboratory tests demonstrated liver enzyme elevation. Alpha-fetoprotein, des-

gamma-carboxy prothrombin, carcinoembryonic antigen and carbohydrate 
antigen were within normal range.

Imaging diagnosis
Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid-enhanced (Gd-
EOB-DTPA -enhanced) MR imaging revealed a liver tumor that showed slight 
hyperintensity in the hepatobiliary phase.

Pathological diagnosis
Atypical endothelial cells had regularly infiltrated into the sinusoid and replaced 
sinusoidal cells in a broad range of hepatic parenchyma; as a result, hepatic 
cell cords remained in the tumor. Pathological findings were consistent with 
hepatic angiosarcoma.

Treatment
After admission, the patient experienced worsening liver and renal failure. He 
died from multiple organ failure nine days after admission.

Related reports
Hepatic angiosarcoma has various appearances on CT and MR images, but 
contrast uptake in primary hepatic angiosarcoma on Gd-EOB-DTPA-enhanced 
MR imaging in the hepatobiliary phase has not been reported.

Term explanation
There are no non-standard terms used in this manuscript.

Experiences and lessons
The authors present this case to share important knowledge for hepatic 
angiosarcoma diagnosis.
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