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Abstract Angiosarcomas are rare malignant mesenchy-
mal tumours, characterized morphologically by ana-
stomosing vascular channels lined by atypical and prolif-
erative active endothelial cells. An epithelioid cytomor-
phology of tumour cellsis often seen focally in angiosar-
coma, whereas purely epithelioid angiosarcomas are
rare. Although angiosarcomas show a vascular differen-
tiation they are amost never confined to pre-existing
blood vessels. We describe three cases of intravascular
epithelioid angiosarcoma arising in the carotid artery of
a 60-year-old man, in the infrarenal part of the abdomi-
nal aorta and both renal arteries of a 69-year-old woman,
and in the abdominal aorta of a 68-year-old man. In all
cases malignant tumour tissue was found incidentally af-
ter disobliteration of thrombosed vessels. Histologically,
purely epithelioid angiosarcoma composed of solid sheets
of epithelioid tumour cells was seen; immunohistochem-
istry confirmed the endothelial differentiation of neo-
plastic cells. The reported cases show that angiosarcoma
can occasionally arise within a pre-existing vessel.
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Introduction

Angiosarcomais arare and clinically aggressive mesen-
chymal neoplasm occurring in different clinical settings.
Cutaneous angiosarcomas arise mainly in the head and
neck region of elderly patients, in patients with chronic
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lymphoedema of the limbs (so-called lymphoedematous
angiosarcoma), or after radiotherapy. Furthermore, an-
giosarcomas occur in the skeletal system, in the breast,
in parenchymatous organs (liver, spleen, ovary, thyroid
gland), and in soft tissues [3]. Histologically, angiosarco-
ma is characterized by a diffuse rather than lobular or
nodular growth pattern, as seen in benign vascular le-
sions. At higher power, the anastomosing neoplastic ves-
sels are lined with atypical and proliferative active tu-
mour cells with endothelial differentiation. In a recent
extensive study of angiosarcomas of soft tissue, the mor-
phological spectrum has been delineated and the striking
variations of morphological features within a given neo-
plasm emphasised [7]. Freguently, afocal epithelioid cy-
tomorphology characterized by abundant eosinophilic
cytoplasm and vesicular nuclei with prominent nucleoli
is seen in angiosarcomas of soft tissue [7]. However,
purely epithelioid angiosarcomas are rather rare and eas-
ily mistaken for metastatic carcinoma[4].

Independently of clinical and morphological features,
angiosarcomas are only very rarely confined to a pre-ex-
isting blood vessel, either because they do not arise from
the endothelium of major vessels or because they destroy
and invade so rapidly that angiocentricity cannot be veri-
fied [12].

Recently, we have seen three cases of intravascular
epithelioid angiosarcoma.

Materials and methods

The cases were identified in the consultation files of one of the au-
thors (D.K.). The specimens were fixed in 10% buffered formalin,
conventionally processed and embedded in paraffin wax. Sections
4 um thick were stained with haematoxylin and eosin, periodic ac-
id-Schiff reaction (PAS), and Goldner trichrome staining. Immu-
nohistochemical studies were performed on paraffin sections with
the akaline phosphatase-anti-alkaline phosphatase method (AP-
AAP) using appropriate positive and negative controls throughout.
The antibodies used are listed in Table 1 with their dilutions and
sources. Mitotic rate was expressed as the average mitotic count
seen in 10 high-power fields (HPFs: 1 HPF=0.159 mm? for the
microscope used); 30 HPFs were counted in each case. Clinical
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Table1 Antibodies used for immunhistochemical analysis (ASMA
a-smooth muscle actin, EMA epithelial membrane antigen)

Antigen Clone Dilution Source
Vimentin V9 1:40 Dako
CD31 JC/70 A 1:30 Dako
CDh34 QBEND10 1:100 Dako
F VIll-antigen F8/86 1:50 Dako
S-100 protein Polyclonal 1:2000 Dako
Pancytokeratin MNF 116 1:50 Dako
Actin HHF 35 1:150 Dako
ASMA 1A4 1:80 Dako
EMA E29 1:50 Dako

details and follow-up information were obtained from the hospital
records, the laboratory request forms, and the referring patholo-
gistsif possible (see Acknowledgements).

Results
Case1l

A 61-year-old man had a 5-week history of initially tran-
sient, later progressive and permanent neurological defi-
cit with right-sided hemiparesis and dysarthria. Magnetic
resonance imaging showed an infarction in the parietal
lobe. Duplex sonography of the left internal carotid ar-
tery revealed a poorly echogenic area, which was consid-
ered to be thrombotic material. Two weeks later a fol-
low-up sonography demonstrated a dramatic increase of
the “thrombus’ formation described before. An opera-
tion was considered, and a preoperative angiography was
performed (Fig. 1). At exploration after arteriotomy a
very soft, red-brown material was found incompletely
filling the lumen of the common and internal carotid ar-
tery below a stenosis at the probable upper end of a for-
mer endarterectomy (17 months ago). The internal carot-
id artery above and the common carotid artery below the
bifurcation were resected over a length of 8 cm.

Histological examinations showed blood vessel struc-
tures with prominent fibrosis in the intima and media,
foci of intramural haemorrhage and scattered inflamma-
tory cells. Extensive arteriosclerotic plagues with focal
calcification and cholesterol clefts were seen. In addi-
tion, malignant tumour tissue, which was limited mainly
to the intima and showed infiltration of the media only
focally, was identified. The neoplastic tissue was com-
posed of large polygonal cells with abundant eosinophil-
ic cytoplasm and vesicular nuclei with prominent nucle-
oli. These pleomorphic tumour cells were arranged in
solid sheets or in a diffuse pattern with small holes and
dlits containing occasional erythrocytes (Fig. 2). The mi-
totic rate was increased to up to 5-6 mitoses/10 HPF, in-
cluding atypical mitoses; foci of coagulative tumour ne-
crosis were noted.

Imunohistochemical stains demonstrated vimentin pos-
itivity and a clear membranaceous positivity of tumour
cells for CD31 (Fig. 3). Focaly, tumour cells stained
weakly positive for pancytokeratin. Stains with antibodies

Fig. 1 Case 1: preoperative angiography revealing recurrent ste-
nosis 17 months after endarterectomy, with an extended mural for-
mation considered as “thrombotic” material (arrows)

against CD34, factor VIlI-related antigen, muscle-specific
actin, and a-smooth-muscle actin were negative.

The patient was checked carefully, but no other pri-
mary neoplasm was found by extensive clinical and ra-
diological investigation. Up to 7 months after tumour ex-
cision no signs of recurrence or systemic metastases
were noted.

Case 2

A 69-year-old female patient presented with high-grade
stenosis of the infrarenal aorta and both renal arteries.
Disobliteration was performed and histological investi-
gation showed high-grade atherosclerosis with attached
thrombotic material. Mainly on the surface of the throm-
botic material and focally attached to the intima poorly
differentiated malignant tumour tissue was identified.
The polygonal epithelioid tumour cells showed a solid
arrangement and contained enlarged round to oval vesic-



Fig. 2A,B Casel. H&E

A Blood vessel structures with
prominent fibrosis and malig-
nant tumour tissue limited to
theintima. B At higher power
pleomorphic epithelioid tumour
cellswith irregular nuclel are
noted

Fig. 3 Case 1: immunohisto-
chemically, a clear membrana-
ceous positivity of tumour cells
for CD 31 isseen. APAAP
technique
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Fig. 4 Case 2: solid growth
pattern of epithelioid tumour
cells. Note cytoplasmic vacu-
olesin some cells. H&E

Fig. 5 Case2: in additionto
endothelial markers tumour
cells stained positively for pan-
cytokeratin. APAAP technique

Fig. 6 Case 3: features of high-
grade epithelioid sarcoma with
extensive tumour necrosis are
seen. H&E




ular nuclei with prominent nucleoli; multiple intracyto-
plasmatic vacuoles were identified (Fig. 4). Up to 4-5
mitoses per 10 HPF, including atypical mitoses and areas
of tumour necrosis, were noted.

Immunohistochemically, tumour cells stained positive-
ly for vimentin, CD31 and factor VIII-related antigen;
CD34 and UEA were only weakly positive. Most tumour
cells also stained positively for pancytokeratin (Fig. 5), but
were negative for epithelial membrane antigen (EMA).

The patient was checked carefully, but no other pri-
mary tumour or a soft tissue neoplasm invading the in-
frarenal abdominal aorta and renal arteries was present.
A tumour recurrence developed at 6 months in the infra-
renal abdominal aorta but not in the renal arteries. At the
same time metastases were diagnosed in the left iliacal
bone and in the right foot. Metastases in the anal and pe-
rianal region were found 10 to 11 months after excision
of the primary tumour. Metastases in the backbone and
spine were noted after 1 year.

Case 3

A 68-year-old male patient presented twice within 5
months with a recurrent stenosis of the abdominal aorta.
Histological investigation of the resected materia
showed identical morphological features in both lesions.
In addition to arteriosclerotic plaques and superficial in-
timal structures, high-grade malignant tumour tissue
with extensive tumour necrosis was seen. Tumour tissue
was composed of solid areas of pleomorphic epithelioid
tumour cells containing enlarged round to oval vesicular
nuclei with prominent nucleoli as well as occasionaly
intracytoplasmic vacuoles (Fig. 6). An increased mitotic
rate with up to 10 mitoses in 10 HPFs was noted. Im-
munohistochemically, tumour cells stained positively for
vimentin and CD31 and focally for pancytokeratin, while
stains with antibodies against CD34 were only weakly
positive. No other primary was found by careful clinical
and radiological examination, and no signs of metastatic
disease were present.

Discussion

Intravascular endothelial lesions almost always represent
benign tumours or are reactive [12]. In decreasing fre-
quency, intravascular endothelial lesions include papil-
lary endothelial hyperplasia (so-called Masson's tu-
mour), intravascular forms of pyogenic granuloma and
epithelioid haemangioma. Occasionally angiosarcomas
may arise at sites of altered vasculature (arteriovenous
fistula/Dacron graft) [6] and in arteriovenous haemodial-
ysis fistulas [2, 11]. In addition, epithelioid angiosarco-
ma has been reported to arise from pre-existing large
blood vesselsin rare cases [4, 5].

In the cases reported in this paper, characteristic his-
tological and immunohistochemical features of epithelio-
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id angiosarcoma, confined to the intima and adjacent
parts of the mediain case 1, were seen. No other primary
neoplasm or a soft tissue angiosarcoma invading pre-
existing blood vessels was found. Therefore, the demon-
strated lesions represent true intravascular angiosarco-
matous neoplasms.

Primary sarcomas of large blood vessels are rare and
represent leiomyosarcomas in most cases. In addition
there is a small group of spindle cell sarcomas arising
from the intima (“intimal” sarcomas) characterised by
intimal endothelial, fibroblastic or myofibroblastic lines
of differentiation [1, 5]. It seems therefore, that the re-
ported cases represent a form of intimal sarcoma show-
ing morphological features of epithelioid angiosarcoma
similar to a previously reported case [5].

In the differential diagnosis a number of epithelioid
neoplasms has to be considered, namely epithelioid
haemangioendothelioma (EHE), metastatic carcinoma
and malignant melanoma, epithelioid sarcoma, epithelio-
id leilomyosarcoma, and epithelioid malignant peripheral
nerve sheath tumour (MPNST).

EHE is frequently associated with a vessel wall and
in approximately 50% of cases its growth is angiocen-
tric and angio-occlusive [8]. In contrast to epithelioid
angiosarcoma, EHE is characterized by cytologically
bland epithelioid endothelial tumour cells, which are
arranged in nests and cords and set in a myxohyaline
matrix.

Intravascular metastases of poorly differentiated car-
cinoma are the most common differential diagnosis of
the tumours described in this paper. However, the con-
vincing immunopositivity for endothelial markers and
the negativity for epithelial membrane antigen are useful
cluesin the diagnosis of epithelioid angiosarcoma.

In contrast to metastatic malignant melanoma there
was no nesting growth pattern, but tumour cells in our
cases occasionally contained cytoplasmic vacuoles with
erythrocytes. Immunohistochemically, tumour cells were
negative for S-100 protein but stained positively for en-
dothelial markers.

The coexpression of vimentin and cytokeratin in two
of the cases reported raises the differential diagnosis of
epithelioid sarcoma. Epithelioid sarcoma may display a
pseudovascular pattern [10] and positive staining of tu-
mour cells for CD34 [9]. However, the endothelia dif-
ferentiation in our cases was clearly confirmed by strong
positivity for CD31in all cases.

Epithelioid changes may aso occur in malignant
smooth muscle tumours. Epithelioid lelomyosarcoma is
mainly composed of epithelioid cells, although there are
also small foci of spindle-shaped tumour cells in most
cases. |mmunohistochemically, epithelioid |eiomyosar-
comas stain clearly positive for muscular but not for en-
dothelial markers.

A further differential diagnosisis metastatic epithelio-
id MPNST. The immunopositivity for S-100 protein and
the lack of membranaceous staining for CD31 in epithe-
lioid MPNST is of help in the distinction from epithelio-
id angiosarcoma.
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In conclusion, the reported cases underline the fact
that angiosarcoma may rarely arise within a pre-existing
vessel.

Acknowledgements The authors are grateful to the following pa-
thologists for providing case material and clinical follow-up: Drs.
S. Braunstein and K. Grabitz, Dusseldorf, Germany (case 2), and
Professor Dr. F.K. K6Rling, Bremen, Germany (case 3).

Reference

1. Burke AP, Virmani R (1993) Sarcomas of the great vessels: a
clinicopathologic study. Cancer 71:1761-1773

2. Byers RJ, Mc Mahon RFT, Freemont AJ, Parrott NR, New-
stead CG (1992) Epithelioid angiosarcoma arising in an arte-
riovenous fistula. Histopathology 21:87-89

3. Enzinger FM, Weiss SW (1995) Malignant vascular tumours.
In: Enzinger FM, Weiss SW (eds) Soft tissue tumours, 3rd
edn. Mosby, St Louis, pp 641677

4. Fletcher CDM, Beham A, Bekir S, Clarke AMT, Marley NJE
(1991) Epithelioid angiosarcoma of deep soft tissue: a distinc-
tive tumour readily mistaken for an epithelial neoplasm. Am J
Surg Pathol 15:915-924

5. Goldblum JR, Rice TW (1995) Epithelioid angiosarcoma of
the pulmonary artery. Hum Pathol 26:1275-1277

6. Jennings TA, Peterson L, Constantin AA, Friedlaender GE,
Cooke RA, Rosgj J (1988) Angiosarcoma associated with for-
eign body material. A report of three cases. Cancer 62:
24362444

7. Meis-Kindblom JM, Kindblom L-G (1998) Angiosarcoma of
soft tissue. A study of 80 cases. Am J Surg Pathol 22:683-697

8. Mentzel T, Beham A, Calonje E, Katenkamp D, Fletcher CDM
(1997) Epithelioid hemangioendothelioma of skin and soft tis-
sues: clinicopathologic and immunhistochemical study of 30
cases. Am J Surg Pathol 21:363-374

9. Traweek ST, Kandalaft PL, Mehta P, Battifora H (1991) The
human haemopoetic progentior cell antigen (CD34) in vascu-
lar neoplasia. Am J Clin Pathol 96:25-31

10. Von Hochstetter AR, Meyer VE, Grant JW, Honegger HP,
Schreiber A (1991) Epithelioid sarcoma mimicking angiosar-
coma: the value of immunhistochemistry in the differential di-
agnosis. Virchows Arch 418:271-278

11. Wehrli BM, Janzen DL, Shokeir O, Masri BA, Byrne SK,
O’ Connell JX (1998) Epithelioid angiosarcoma arising in a
surgically constructed arteriovenous fistula. Am J Surg Pathol
22:1154-1159

12. Weiss SW (1989) The Vincent McGovern Memorial Lecture.
Vascular tumours: a deductive approach to diagnosis. Surg Pa-
thol 2:185-201



