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Aortic thrombosis represents a consequence of atherosclerotic disease. In few cases, it can be secondary to large
vessel or infective vasculitis. More rarely, aortic thrombosis is the manifestation of a primary malignant neoplasm of
the aortic wall. Aortic angiosarcoma is a rare tumour, its clinical presentation is often non-specific and associated
signs and symptoms may vary greatly. An early diagnosis is difficult to reach and the presence of metastatic disease
is not uncommon at the time of diagnosis. The prognosis is poor overall.

We report the case of a female patient who presented to her GP because of fatigue, hyporexia, weight-loss, and
anaemia. An ultrasound of the abdomen showed two small pancreatic lesions, confirmed and described as benign
cystic pancreatic lesions on computed tomography (CT) imaging; an incidental thrombus in the superior mesenteric
artery was also found on CT imaging. The thoracic CT identified a large thrombotic lesion in the descending thor-
acic aorta with significant narrowing of the aortic lumen and confirmed the presence of an osteolytic bone lesion
on the VI right rib, in the absence of atherosclerotic disease. Signs of increased metabolic activity in the aortic
lumen and in the VIII posterior right rib were shown at a subsequent positron emission tomography. A CT-guided
biopsy of the bone lesion was performed and at histology the diagnosis of metastatic angiosarcoma of the aortic
wall was made.

Aortic angiosarcoma is a rare cause of aortic thrombosis, to be taken into consideration in a patient with throm-
botic lesions of the aorta in the absence of atherosclerotic disease. The differential diagnosis is difficult because of
clinical presentation and radiological features similar to those of inflammatory aortic disease. In our case, the final
diagnosis of angiosarcoma was made only by a biopsy of a bone metastatic lesion.
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Learning points

® A mesenteric artery thrombosis can represent the first sign of primary malignant aortic angiosarcoma.

® Diagnostic imaging is crucial to characterize a non-atherosclerotic aortic thrombus.

® A suspicious of primary aortic angiosarcoma must be confirmed through histology.

® The interplay with different specialists is essential in very rare diseases to ensure the best clinical management.

* Corresponding author. Tel: 4390303995251, Fax: +390303388147, Email: marialorenza.muiesan@unibs.it
Handling Editor: Nikolaos Bonaros

Peer-reviewers: Cemil Izgi, Maria Antonieta Albanez A. de Medeiros Lopes

Compliance Editor: Mark Philip Cassar

Supplementary Material Editor: Peregrine Green

© The Author(s) 2019. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com


http://orcid.org/0000-0003-4668-6661
http://orcid.org/0000-0002-4007-9441

F. Campana et al.

Introduction

Aortic diseases are heterogeneous and include aneurysms, aortic dis-
section, atherosclerotic ulcers, and less common diseases such as
Marfan syndrome, congenital abnormalities, or primary tumours.
Aortic diseases may be diagnosed after a long period of subclinical
development.'

Aortic angiosarcoma is a malignant neoplasm, and nearly 190 cases
of aortic sarcoma have been reported in literature so far? In most
cases, the lesion involves the intima. The clinical presentation is het-
erogeneous, and patients most frequently report claudication, ab-
dominal, and/or back pain. The development of hypertension,
aneurysm, and pseudoaneurysm are the most frequent findings.

Computed tomography (CT), magnetic resonance imaging, and
positron emission tomography (PET) are useful to detect the pres-
ence of an aortic angiosarcoma, but the gold standard for the diagno-
sis of a primary malignant aortic tumour is the histological
examination, including immunohistochemical analysis.

In most cases, early diagnosis is challenging because of the non-
specific clinical presentation, late onset of symptoms, being the dis-
ease rare. The tumour is aggressive and more than 50% of the
patients have metastatic disease at the time of diagnosis.

Timeline
Day 1 Hospitalization for a recent onset of palpitations, fa-
tigue, epigastric pain, and vomiting.
Day 3 Incidental finding of a mesenteric arterial throm-
bosis on abdominal computed tomography (CT).
Day 5 Pathological glucose uptake in the descending aorta
lumen and at the level of the 8th right rib (posi-
tron emission tomography).
Day 6 Obstructive thrombosis and thickening of arterial
wall in the descending aorta (thoracic CT).
Day 10 Aortic thrombosis and aortic wall enlargement at
magnetic resonance imaging.
Day 12 Computed tomography-guided biopsy of the osteo-
lytic lesion of the rib (metastatic lesion?).
Day 20 Histological diagnosis of metastatic angiosarcoma
of the aortic wall.
1 day after Start oral propranolol (anti-proliferative effect);
diagnosis multidisciplinary team excluded surgical
procedure.
1 week after Start of palliative radiotherapy on metastatic lesion.
diagnosis
10 days after Start of chemotherapy with Paclitaxel (five cycles
diagnosis completed).

7 months after  Patient passed away after rapid progression of the
diagnosis disease.

Case presentation

A 78-year-old woman was admitted to the internal medicine depart-
ment because of a recent onset of palpitations, fatigue, epigastric
pain, and vomiting. She was on antihypertensive treatment, and she
had a diagnosis of hypothyroidism secondary to a previous thyroiditis.
An urticarial vasculitis had been diagnosed when she was 75.

At admission, blood pressure (BP) was 140/70 mmHg, heart rate
90 b.p.m., with a regular pulse, temperature 36.2°C, oxygen satur-
ation 96% in room air, and she was not in pain; body weight was 47 kg
and height was 152 cm. Thoracic, abdominal, and neurological exami-
nations were normal, heart sounds were normal without murmurs
and peripheral pulses were normal, without arterial bruits appre-
ciable. Electrocardiogram (ECG) confirmed sinus rhythm. Laboratory
exams displayed increased C-reactive protein and erythrocyte sedi-
mentation rate without clinical evidence of infection or inflammatory
disease. Other laboratory test results are shown in Table 1.

In consideration of the weight loss (4 kg), fatigue and the presence
of anaemia, an ultrasound of the abdomen was performed, showing
few hypo-echogenic pancreatic lesions. At a subsequent abdomen
contrast-enhanced CT the pancreatic lesions were described as un-
complicated cysts, and a thrombus in the superior mesenteric artery
with collateral reperfusion was observed (Figure 1).

Thromboembolism (for instance embolization in a visceral vessel
from a thrombus in aorta or cardio-embolic origin), thrombophilia,
or vasculitis may be the cause of a thrombosis of the superior mesen-
teric artery.

The patient had no previous finding of atherosclerotic diseases and
only one cardiovascular risk factor (hypertension), with documented
good control of BP values by antihypertensive treatment. An ECG-
Holter monitoring showed sinus rhythm throughout the 24h of
recording, in the absence of arrhythmic episodes or ‘silent’ atrial fibril-
lation. A transthoracic echocardiogram showed normal cardiac
chambers dimensions, normal wall thicknesses, and regional con-
tractility, with a 50% ejection fraction, and normal aortic, mitral, and
tricuspid valves structure.

Lupus anti-coagulant, anti-phospholipid antibodies (including anti-
B2GPI and anti-cardiolipin), and homocysteinaemia normal values
excluded thrombophilia. Other autoimmunity tests, including antinu-
clear antibodies, complement fractions consumption, anti-neutrophil
cytoplasmic antibodies, anti-extractable nuclear antigen, and cryoglo-
bulins were all negative.

The patient underwent a fludeoxyglucose (18-F) PET in order to
investigate the presence of vasculitis, in particular Takayasu’s arteritis,
giant cell arteritis, Behcet disease, IgG4 related-disease, or Cogan syn-
drome. An intense tracer signal was observed in the lumen of the
thoracic aorta, suggesting the presence of endovascular thrombus,
due to an inflammatory process or a neoplastic disease; in addition,
intense metabolic activity was described at the level of the VIl pos-
terior right rib, suggesting a neoplastic process (Figure 2).

Subsequently, a thorax and abdomen contrast-enhanced CT was
performed to evaluate the entire thoracic and abdominal aorta. The
CT showed the presence of a large aortic thrombus (7 cm in length)
in the descending thoracic tract, causing a focal sub-occlusion (6 mm
in diameter), with thickening of the aortic wall, but not
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Table I This showing laboratory parameters meas-
ured at admission

Laboratory parameters At Normal
admission range
White blood cells (¥10%/mm?3) 8.79 4-10.8
Red blood cells (*10%/mm?) 433 452
Haemoglobin (g/dL) 10.8 12-16
MCV (fL) 779 82-99
Platelets (*10°/mm?) 402 130-400
Troponin | (ng/mL) <0.015 <0.045
Creatine kinase (U/L) 42 43-217
Glucose (mg/dL) 77 70-100
INR 12 0.8-1.2
Partial thromboplastin time (pTT) (s) 304 24-38
Sodium (mmol/L) 137 138-144
Potassium (mmol/L) 4.6 3347
Chloride (mmol/L) 98 100-107
Calcium (mg/dL) 9.45 8.1-9.8
Creatinine (mg/dL) 1.13 0.5-0.95
C-reactive protein (mg/L) 85.1 <5
Erythrocyte sedimentation rate (mm) 71 346
Total bilirubin (mg/dL) 0.37 0.2-1
LDH (U/L) 225 136-234
Aspartate transaminase (U/L) 17 9-31
Alanine transaminase (U/L) 16 11-29
y-glutamyl transferase (U/L) 50 10-38
Alkaline phosphatase (U/L) 70 26-98

Urine sediment Negative

INR, international normalized ratio; LDH, lactate dehydrogenase; MCV, mean
corpuscular volume.

atherosclerotic plaques. The rib osteolytic lesion was also confirmed
on CT imaging (Figures 3 and 4).

Therefore, two apparently different clinical conditions were to be
considered: a large vessel vasculitis and a skeletal neoplastic lesion of
unknown origin.

At serum protein electrophoresis a monoclonal gammopathy was
shown with a double monoclonal component IgGk and IgGA at
immunofixation, possibly suggesting multiple myeloma. Therefore, a
bone marrow biopsy was performed, showing a low percentage of
plasma cells and excluding the diagnostic hypothesis of multiple
myeloma.

At magnetic resonance, performed in order to more precisely as-
sess the thrombus and the aortic wall structure, the presence of a
large size thrombus, with irregular and sub-occluding profile was con-
firmed, with a clear thickening of the aortic wall and oedema at the
site of the thrombus (Figure 5). In addition, the patient underwent a
CT-guided biopsy of the VIl right rib to evaluate the origin of the
metastatic bone lesion; at histology the features of a vascular neo-
plasm, mostly compatible with an angiosarcoma were described: high
cell density including inflammatory cells and atypical cells, with larger
size, epithelioid and fusate morphology, pleomorphic and irregular
nucleus, hypodense chromatin, and eosinophilic nucleolus. The

Figure | Abdomen contrast-enhanced computed tomography
image showing a thrombosis of superior mesenteric artery and col-
lateral reperfusion (circle).

immunohistochemical analysis showed positivity for endothelial
markers (CD-31, WT-1, FLI-1) (Figure 6).

After a multidisciplinary discussion, including the vascular surgeon,
the oncologist, and the internist, the surgical removal of the neoplas-
tic thrombus was ruled out because of the presence of metastasis
and chemotherapy, based on the oral administration of propranolol
and paclitaxel, was started. The patient underwent irradiation of the
rib and completed five cycles of treatment with paclitaxel.

Despite treatment, the patient died due to the progression of the
disease, 7 months after the diagnosis.

Discussion

Aortic sarcoma is a rare tumour; there are only 190 cases reported
in literature up to now. The first case was described in 1873 by
Brodowski.?

Aortic sarcoma can be classified into intimal angiosarcoma (of
endothelial origin), intimal myofibroblastic sarcoma (of mesenchymal
origin), and mural sarcoma. The most common site of origin is the in-
tima and the most common location is the descending thoracic aorta,
as in our case report. The presence of metastasis is not uncommon
at time of diagnosis, and the main sites of metastasis are the bone, the
lungs, the liver, the skin, and the adrenal glands.

An early diagnosis is difficult and more than 25% of cases are
detected at autopsy.* Our patient was a 78-year-old woman, while
the median age of onset is 62.2 years and the disease is more com-
mon in men.®

The clinical presentation is highly variable. In a pooled analysis pub-
lished in 2014 patients presented with acute arterial embolization in
20.6% of cases, claudication (18.8%), abdominal complaints (12.7%),
back pain (9.1%), constitutional symptoms (8.5%), aortic dissection,
or rupture (6.1%). An arterial peripheral embolus has been reported
in one-third of patients and about 68% of distal embolizations occur
at an intra-abdominal site.*

The patient we described complained only of fatigue, loss of appe-
tite, and weight loss, although the occlusion of the superior mesen-
teric artery did not reduce visceral blood flow, maintained by
collateral reperfusion.
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Figure 2 Fludeoxyglucose-positron emission tomography showing intense fixation of the tracer in the thoracic aortic lumen (left side) and fixation

of the tracer was at VIl posterior right rib (right side).

Figure 3 Thoracic contrast-enhanced computed tomography
image showing the presence of a large aortic in the descending thor-
acic tract (circle).

The wide spectrum of potential causes of arterial thrombosis
requires several instrumental examinations and procedures in order
to achieve the correct diagnosis.

Positron emission tomography offers substantial benefits in the
diagnostic work-up, since it investigates the potential inflammatory
activity due to large vessel vasculitis or neoplastic thrombosis.
Contrast-enhanced CT is essential in evaluating aortic and large to
medium sized arteries and the presence of atherosclerotic disease
features, including thrombosis and plaques. Magnetic resonance imag-
ing provides three-dimensional high-resolution imaging and has been

Figure 4 Skeletal reconstruction computed tomography image
showing osteolytic bone lesion at VIl posterior right rib (arrow).

shown to be superior in differentiating intima sarcoma from athero-
sclerotic disease, based on the features and extent of aortic wall
involvement.®”

Some authors have reported that real-time three-dimensional
transoesophageal echocardiography may useful to assess haemo-
dynamic changes in the ascending aorta and aortic arch®

Despite all these imaging methods offering some specific advantage
in the assessment of aortic diseases, none of them represents a spe-
cific tool for a definitive diagnosis of angiosarcoma among vasculitis,
arteritis, atheroma, and mural thrombus.”

The gold standard for a definitive diagnosis of angiosarcoma is rep-
resented by histopathology. In most patients previously described,
the histopathological examination was performed on an aortic speci-
men after surgical resection. Intraortic biopsy is rarely performed for
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the potential embolic complications.? In our case, the CT-guided bi-
opsy of the bone metastasis was crucial to reach the correct
diagnosis.

Figure 5 Magnetic resonance imaging image showing aortic wall
thickened and frankly oedematous.

Histological features of aortic angiosarcoma are high cell density
including inflammatory cells and atypical cells, epithelioid and fusate
morphology, with pleomorphic and irregular nucleus, chromatin
hypodense,” and all of them were observed in our patient.

The immunohistochemical analysis of intimal angiosarcoma shows
positivity for endothelial markers including CD-31, WT-1, FLI-1, CD-
34, and positivity for factor VIIL® In a review of 13 clinical cases,
CD31 was reported as the most common marker, found in more
than half of the patients.® In our patient positivity for CD-31, FLI-1
and factor VIl was reported, while CD-34, S100 and desmin were all
negative.

The worst prognostic marker of angiosarcoma is the presence of
metastatic disease. In fact, the absence of metastasis at diagnosis is
associated to a median survival of 20 months while patients with
advanced disease, even after complete resection of the neoplasm,
have a median survival of 6 months.* Overall the prognosis is poor
and the estimated 1-, 3-, and 5-year survival rates are 46.7%, 17.1%,
and 8.8%, respectively.*

Surgical resection is the treatment of choice for patients with an
angiosarcoma confined to the aorta, while only palliative surgery may
be considered in the presence of metastatic tumours. Radiation ther-
apy may be indicated for pain control, more often for bone
metastasis.

Figure 6 Histological images of bone biopsy. Top left: haematoxylin—eosin staining of sample. Top right: immunohistochemical for FLI-1. Down
left: immunohistochemical for CD31. Down right: immunohistochemical for CD34.
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Chemotherapy was shown to be associated with improvement of
median survival in some patients’ series, but its role remains contro-
versial.'® More recently, the use of paclitaxel has been proposed.”’

The surgical option was definitively ruled-out in our patient be-
cause of the presence of metastasis, and the decision was taken dur-
ing a multidisciplinary discussion among different specialists and
vascular surgeons.

The patient received chemotherapy, based on oral administration
of propranolol, a non-selective B-adrenergic receptor (B-AR) antag-
onist, and paclitaxel, in addition to radiation on the bone lesion."?

Propranolol exhibits a selective cytotoxicity and tumour suppres-
sive ability towards angiosarcoma. Several studies have reported a 3-
AR expression on vascular tumours, including angiosarcoma'?; in add-
ition, in vitro studies have shown potential benefits from the inhibition
of B2 and B3 receptor on tumour cells by non-selective B blockers.™

Therefore, it has been proposed that the use of relatively safe non-
selective B-AR antagonists along with traditional treatment could im-
prove prognosis for patients with advanced disease.

Unfortunately, our patient died because of further progression of
the disease, 7 months after the diagnosis was made.

Conclusion

A mesenteric artery thrombosis was the first finding that led us to
the diagnosis of a primary malignant aortic tumour. In patients with
splanchnic emboli, an aortic sarcoma should be included in the differ-
ential diagnosis, in particular in patients with mild or absent underly-
ing atherosclerotic disease. The extremely low incidence and the
atypical clinical presentation of aortic angiosarcoma imply great
efforts in obtaining the correct diagnosis. A synergistic interplay be-
tween different specialists (vascular surgeon, oncologist, and intern-
ist) is essential to ensure the best clinical management.
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