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Abstract

A 49-year-old man presented with a 6-week history of exertional dyspnoea. Echocardiogram demonstrated a pericardial ef-
fusion. Pericardiocentesis was performed, but fluid cytology was negative for malignancy. Nine months later, repeat echocardiogram
showed a right atrial mass and cardiac MRI showed a heterogeneous mass suspicious for cardiac sarcoma. Histology confirmed a
cardiac angiosarcoma, deemed inoperable due to cardiac wall infiltration. He commenced weekly paclitaxel treatment and demon-
strated a 70% reduction in cardiac mass on CT after two cycles of therapy. An application for cardiac transplant was refused. His
tumour showed no response to two further cycles of paclitaxel and so he was switched to liposomal doxorubicin. This was stopped
prematurely due to grade 3 hand-foot skin toxicity. CT scans also demonstrated further disease progression. He was transferred to
the Royal Marsden for resection of his primary tumour, with clear margins on resection specimen. He remained disease-free for ten
months when liver lesions were identified on staging CT. Biopsy confirmed metastatic disease. He was treated with a tyrosine kinase
inhibitor and an mTOR inhibitor but ultimately progressed and therapy was discontinued at patient request. Four months later he
represented with symptomatic anaemia. CT showed disease progression with a large hepatic metastasis eroding into omentum. He
was treated with further chemotherapy but passed away 51 months after diagnosis.

We discuss the treatment options available for this rare condition. Primary malignant cardiac tumours are rare. Clinical
diagnosis is often delayed so patients present with advanced stage disease, usually involving the right atrium, often inoperable at
presentation. Cardiac angiosarcoma is particularly aggressive, with median survival of 6-12 months. The benefit of chemotherapy in
this setting is usually short-lived; with the regimens most commonly used involving doxorubicin or paclitaxel, although more recent
studies have suggested a role for targeted agents such as tyrosine kinase inhibitors or mTOR inhibitors. To our knowledge, this case
represents the longest documented survival in adult cardiac angiosarcoma and highlights the need for multidisciplinary care in this
rare disease.

Case Report

A 49-year-old man with no previous medical history presented to the emergency department with a 6-week history of
exertional dyspnoea. Chest X-ray demonstrated cardiomegaly and echocardiogram demonstrated a large pericardial effusion. The
patient underwent pericardiocentesis, draining 1.2 litres of haemorrhagic pericardial fluid. Fluid cytology was negative for malig-
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nancy and fluid culture including TB culture was also negative. Computerised tomography of thorax, abdomen and pelvis (CT TAP)
demonstrated small bilateral pleural effusions and mild pericardial thickening, but no obvious malignancy. He was discharged for
a follow-up echocardiogram. Nine months later, an echocardiogram demonstrated a right atrial mass (Figure 1(A)). CT and cardiac
magnetic resonance imaging (MRI) showed a large heterogeneous mass in the right atrium extending towards the right atrio-ven-
tricular groove, measuring 9.3 x 5.9 cm (Figure 1(B) and (C)). Haemorrhage within the mass and patchy enhancement was features
suggestive of a cardiac sarcoma. He underwent a coronary angiogram and cardiac biopsy but histology demonstrated normal cardiac
myocardium only. Due to high suspicion for malignancy, he proceeded to open cardiac biopsy, which was complicated by intraoper-
ative bleeding. Histology on this occasion confirmed a primary cardiac angiosarcoma, staining positively on immunohistochemistry
for CD31, CD34 and WT-1. The tumour was deemed inoperable due to infiltration of the cardiac wall. Staging CT TAP demonstrated
no evidence of distant metastases. An application for cardiac transplant was refused.

Figure 1: (A) Transoesophageal echocardiogram demonstrates right atrial mass measuring approximately 10 x 6 cm.

Figure 1: (B) Non contrast CT thorax demonstrates a large mass lesion which is solid with central necrosis in the region of the right atrial wall
and pericardium (9.7 x 6.8 cm).

Figure 1: (C) Axial T1 fat saturated MRI post contrast demonstrates heterogenous enhancement of the mass lesion in the right atrium. It is difficult
to be sure where the primary origin is of the mass, with differential diagnoses including a pericardial metastases or pericardial mesothelioma. The
most common malignant tumour of the heart is sarcoma which tends to be right atrial in origin and this is suspected due to rapid growth and MRI
appearance.
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He commenced weekly paclitaxel chemotherapy. He had an excellent response to treatment, with a 70% reduction in cardi-
ac mass on CT after two cycles of therapy. However, his tumour demonstrated local disease progression after two further cycles of
paclitaxel and he was switched to liposomal doxorubicin. This was stopped prematurely due to grade 3 hand-foot skin toxicity and
CT scans also demonstrated further local disease progression. Positron emission tomography (PET) scan confirmed local disease
only and he was transferred to the Royal Marsden Hospital, London, for resection of his primary tumour and adherent surrounding
pericardium, with reconstruction of the right atrium with bovine graft. Resection margins of the excised tumour were clear. His-
tology confirmed angiosarcoma (Figure 2). He required an intraoperative coronary artery bypass graft due to resection of the right
coronary artery. No adjuvant treatment was proposed.

Figure 2: Histology of resection specimen demonstrates tumour composed of interlacing vascular spaces lined by malignant spindle cells, con-
firming a diagnosis of angiosarcoma.

He remained disease-free for eight months until a staging scan identified two hypoattenuating lesions in the liver suspicious
for disease recurrence. A liver biopsy confirmed metastatic disease. He was re-challenged with paclitaxel but he had progressive
disease. On the basis of histology, the Tyrosine Kinase Inhibitor (TKI) pazopanib was commenced. After three months, CT again
demonstrated disease progression in both liver and mediastinum. As a result, he was switched to gemcitabine and sirolimus. While
staging CT demonstrated a decrease in size of hepatic metastases, he tolerated this treatment poorly, developing lower limb cellulitis
and severe fatigue. Therapy was discontinued at patient request. Four months later, he represented with symptomatic anaemia and a
haemoglobin value of 6.6 g/dL. CT showed disease progression with ascites and a large hepatic metastasis measuring 14.8 x 12.1cm
eroding into the omentum. Ascitic tap showed haemorrhagic ascites and he proceeded to have hepatic artery embolisation, after
which his haemoglobin stabilised. Gemcitabine was subsequently re-introduced but liver and mediastinal metastases continued to
progress after two months of treatment (Figure 3). He was commenced on single agent doxorubicin. Fifty one months after diagno-
sis, the patient deteriorated and passed away.

Figure 3: CT thorax and abdomen demonstrates (A) large hepatic metastases and (B) large paraoesophageal posterior thoracic nodal metastasis.
Discussion

Primary cardiac tumours are extremely rare, with autopsy prevalence estimated at between 0.001% and 0.03%!['?1. Seven-
ty-five percent of tumours are benign, with atrial myxomas comprising the majority of these. Twenty-five percent are malignant, of
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which 95% are sarcomas. The most common histological subtype is angiosarcoma, with a cumulative prevalence of 0.03 - 0.0001%
at autopsy!. These tumours, derived from endothelial cells, have been identified in the heart (more often right atrium), aorta or great
vessels. Symptoms often occur only at advanced stage of disease, and include dyspnoea on exertion, arrhythmias, and congestive
cardiac failure, pericardial effusion causing tamponade, embolic phenomena and systemic symptoms such as fatigue, weight loss
and malaise. The male to female ratio is approximately 2:1, and they usually occur in young or middle-aged adults?!,

The most sensitive diagnostic imaging technique is transoesophageal echocardiography with sensitivity of 97% while
transthoracic echocardiography may not detect right atrial masses!®”. Further investigations may include coronary angiography,
cardiac MRI and staging CT and positron emission tomography (PET) scans?®*°1. Although many patients present with a pericardial
effusion, cytology is often non-diagnostic!”, and up to 50% of endomyocardial biopsies may be normal despite the presence of ma-
lignancy!'”. Open cardiac biopsy or frozen sections during surgical resection are recommended as primary methods for obtaining a
tissue diagnosis!'!!. Confirmation of histological diagnosis should be made in a referral centre.

The majority of these tumours are high-grade and poorly differentiated. Pathologic features of angiosarcomas include mac-
roscopically haemorrhagic and often necrotic areas, morphologically compatible with high-grade tumour, with mixed areas of solid
growth, spindle-like cells and anatomising channels, frequent mitoses and high Ki67 expression!'!). Tissue is positive for vascular
markers including CD31, CD34, FLI-1, and WT-1, and can also be focally reactive for p53.

Cardiac angiosarcoma is particularly aggressive in comparison to other sites of angiosarcoma, and has an extremely poor
prognosis. Despite potentially curative surgery with adequate margins, the disease is characterised by early recurrence and a median
survival of 6 - 12 months®'?., It is usually deemed unresectable at diagnosis due to infiltration through the cardiac wall, large size
and/or anatomic location. Additionally, the majority of patients present with distant metastases. If resection is feasible, cardiac wall
grafting with a bovine patch is usually required. In cases where the extent of tumour in the right heart requires partial cardiectomy
for complete resection, cardiac function may be preserved with a cavopulmonary shunt or Fontan-type operation!!?!. Occasionally
explanation of the heart is required for complete resection!!*. Patients who undergo radical resection have improved overall survival
compared to those who have a suboptimal resection!'s!. Cardiac transplant has also been used as part of treatment strategies!'®l. The
role of radiation therapy, either as adjuvant or primary treatment, is limited due to its cardiotoxicity!”-!8!,

In the case of unresectable or metastatic angiosarcoma, systemic chemotherapy is used to downstage tumours and facilitate
surgical resection, or to prolong survival in advanced disease. The role of adjuvant chemotherapy after complete resection is still
controversial. Although the classical combination of doxorubicin and ifosfamide is considered the best treatment for soft tissue sar-
comas, taxane or doxorubicin based chemotherapy has become the appropriate approach for this rare tumour. This is endorsed by
both ASCO and ESMO guidelines!'**!, However, due to the rarity of these tumours, prospective data is sparse.

In a retrospective analysis of 125 cases, single agent doxorubicin or doxorubicin in combination with ifosfamide resulted
in progression free survival of 3.7 and 5.4 months respectively®?!l. Liposomal doxorubicin has also been used in soft tissue sarcomas
with similar response rates to doxorubicin (10% vs. 9%) but less cardio toxicity™?.

Taxanes have demonstrated activity against angiosarcomas. Paclitaxel administered with varying schedules to 9 patients
with facial or scalp angiosarcomas demonstrated regression of disease in 8 patients?’l. In a subsequent phase II study of 32 patients
with angiosarcomas, a response rate of 62% with paclitaxel administered either weekly or three weekly was identified?. In another
phase II trial, 30 patients with unresectable angiosarcomas were administered weekly paclitaxel (80mg/m?). Median time to pro-
gression was 4 months and overall survival 8 months?’!. Docetaxel also demonstrates activity in angiosarcoma. In 9 patients with
cutaneous angiosarcoma, 2 patients achieved a complete response and 4 achieved partial response¢.

In the context of targeted therapy, recent translational research suggests a possible role for tyrosine kinase inhibitors
(TKIs) including sorafenib, and pazopanib, due to changes in the signalling pathways involving VEGF and c-kit identified in these
tumours®”. In a Phase II trial of pre-treated metastatic soft tissue sarcomas (STS), patients with angiosarcomas achieved the highest
response rates, (RECIST response rate 14%)?8%), Similarly, another phase II trial examining use of sorafenib in angiosarcoma found
antitumour activity in patients who had been pre-treated with conventional chemotherapy, with a response rate of 23% and tumour
control rate of 40%, but no activity in those who were chemotherapy-naive®®. The PALETTE trial, a phase III study, examined
pazopanib treatment in 369 patients with pre-treated metastatic STS, including angiosarcoma, and found a PFS of 4.6 months with
pazopanib compared with 1.6 months with placeboP!.

Compounds which act as inhibitors of mammalian target of rapamycin (mTOR), a component of the phosphatidyl 3-kinase/
AKT signalling pathway, are currently being investigated as a therapeutic option in treatment of advanced STS following encour-
aging results in vitro. In a phase III trial, ridaforolimus compared with placebo showed a small but significant increase in progres-
sion-free survival in metastatic STS (17.7 weeks vs. 14.6 weeks), however, grade 3 adverse events were higher in the treatment
group (64.1% vs. 25.6%)1>33]. Everolimus has shown promising results in multiple tumour types including angiosarcomal®, while in
a multicentre phase II trial, 2 out of 3 angiosarcoma patients enrolled demonstrated stable disease at 16 weeks™ . In a phase II trial,
the combination of sirolimus and cyclophosphamide achieved 24 weeks PFS in 10 out of 49 patients, one partial response, median
PFS of 3.4 months and overall survival of 9.9 months?®,

Conclusion
In conclusion, there is no consensus on the optimal sequence of treatment in advanced angiosarcoma. To our knowledge,
this case represents the longest reported survival in adult cardiac angiosarcoma and highlights the role of a multidisciplinary ap-

proach including both surgical and chemotherapeutic treatments in treatment of this rare disease, suggesting that prolonged overall
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survival may be possible with an aggressive surgical approach and newer therapeutic agents.
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