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Abstract

Cardiac tumours are rare and are mostly benign. Amongst malignant cardiac tumors, sarcomas are the most common subtype. Pleomorphic
cardiac sarcomas present as an extremely rare clinical entity with challenging diagnosis and treatment. The typical presentation of cardiac
sarcomas results from anatomic obstruction of blood flow and patient usually presents with cardio-pulmonary compromise. Presentation of
these tumours with multiple bony metastases is highly unusual and only sporadic cases have been reported in literature. In this case report,
we describe a case of a young female who presented with dyspnea on exertion along with pain in lower back and pelvis. Cardiac MRI showed
an enhancing mass in left atrium and PET CT revealed the same with multiple bony metastases. Biopsy and immunohistochemistry from bony
lesion revealed pleomorphic sarcoma. The patient presented with severe cardio-pulmonary compromise and expired before any oncological
intervention could be done.
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Background
Cardiac tumours are uncommon and can be primary or
metastatic. A series of autopsy studies revealed a 0.02% prevalence
of cardiac tumours, of which 75% were benign and 25% malignant
[1]. Myxoma is the most frequently occurring primary cardiac
neoplasm which is benign [2]. Amongst malignant primary
cardiac neoplasms, cardiac sarcoma represents the most common
type and the 2nd most common of all primary cardiac tumours [3].
These tumours are usually high grade, clinically aggressive and
are locally advanced by the time patient presents to the hospital
[4]. Clinical presentation depends on the exact location of tumour
and patients can present with a variety of cardio-pulmonary
symptoms [5]. The workup of cardiac sarcomas involves a variety
of imaging investigations like Cardiac Magnetic Resonance Imaging
(CMR), Positron Emission Tomography (PET) or Transthoracic
Echocardiogram (TTE) [6]. Little is known about the metastatic
dissemination patterns of primary cardiac malignancies. In this
case report we present a patient of pleomorphic undifferentiated
cardiac sarcoma who presented with multiple bony metastases.
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Case Presentation
A 33-year-old female with no comorbidities presented to our
hospital with dyspnea, along with pain in lower back and pelvis.
Blood investigations revealed normal complete blood count,
kidney function tests and liver function tests. A transthoracic
echocardiography finding was consistent with a mass inside the
left atrium with protruding into mitral valve region.

Tumor markers revealed AFP: 1.55 ng/mL, Beta HCG: 0.251
mIU/mL, CA 125: 104.7 U/mL, CEA: 1.54 ng/mL, CA19.9: 20.61
U/mL and LDH: 415 U/L.

PET CT Scan showed a heterogeneously enhancing mass with
increased FDG uptake in the pulmonary venous trunk extending to
left atrium. The mass measured 7.0 x 4.1cm with SUVmax of 11.5).
It also showed lytic destructive lesion with associated soft tissue
component and increased FDG uptake involving L4 vertebrae
involving pre vertebral region. There were additional multiple
lytic lesions in left humeral shaft, D8-D10 vertebrae, bilateral iliac
bones, left acetabulum and left pubic bone (Figure 1).
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Figure 1(a)

Figure 1(b)

Figure 1(c)
Figure 1: Representative PET CT images a) axial view b) coronal view c) sagittal view.

A cardiac MRI was done to better characterize the cardiac
mass (Figure 2). It revealed a soft tissue mass lesion of size
6.8 x 3.5 x 4.5cm in left atrium of heart showing a broad-based
attachment along its roof and adjacent interatrial septum. The
mass was seen to extend into left atrial appendage and protrudes
into mitral valve region, however with no further extension across
the valvular opening into left ventricle. The mass showed post
contrast enhancement with internal non enhancing necrotic areas.
There was no obvious gross mural involvement of atrial walls
with no obvious epicardial component. Rest cardiac chambers,
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pulmonary trunk and ascending aorta were unremarkable. CT
guided Biopsy was done from right iliac bone lesion which showed
high grade sarcoma. Immunohistochemistry revealed immunereactive for vimentin and weakly for SATB2. It was negative for
CK, LCA, Desmin, S-100, CD34, HMB-45, Myogenin and EMA with
a final impression of pleomorphic sarcoma. Patient was planned
for chemotherapy under medical oncology department however
patient developed acute cardio-pulmonary compromise and
could not be revived.
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Figure 2 (a): shows oblique short axis image post contrast image of the heart showing enhancing mass lesion with necrosis in the
left atrium.

Figure 2 (b): Long axis view of left sided heart chambers showing soft tissue mass arising from roof and adjacent posterior wall
of left atrium.

Figure 2 (c): Axial view of heart showing soft tissue mass lesion in left atrium bulging into region of A-V valve.
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Discussion
Cardiac sarcomas are distinct and extremely rare subset of
soft tissue sarcomas yet represent the majority of malignant
cardiac tumours [7]. WHO has established a universal system for
classification of cardiac tumours [8]. Angiosarcomas are the most
common histological subtype (40%) and typically present in the
right atrioventricular groove, with frequent involvement of the
pericardium and right atrial wall. Amongst sarcomas that present
in the left atrium, undifferentiated pleomorphic sarcomas are
the most common subtype [8]. In cardiac sarcomas, histological
grading and subtype seem to correlate with prognosis [9]. Cardiac
pleomorphic sarcoma is a high-grade malignancy which has
fibroblastic and myoblastic differentiation amidst areas of cellular
pleomorphism [10].

The presentation of these tumours is usually with life
threatening cardio-pulmonary compromise due to obstructed
intra cardiac flow wherein there is an interference with valve
function, rhythm and tamponade. Symptoms of cardiac tumours
are due to the site of the mass rather than their pathology. Many
cardiac tumours remain asymptomatic for a long time, however
the diagnosis is usually made at advanced stages of the disease
[11]. However, presentation of a cardiac sarcoma with distant
symptomatic metastases is very rare unlike our patient. There have
been a few case reports that describe cardiac sarcomas with bony
metastases. In one of these case reports, a 33-year-old female was
diagnosed with leiomyosarcoma in the left atrium and underwent
surgery followed by adjuvant chemotherapy and radiotherapy.
The patient presented after 2 years with bony metastases in right
femur and iliac bone [12]. Our patient presented with multiple
bony metastases at the time of presentation itself.
The evaluation of cardiac tumours requires a multidisciplinary
approach. A good clinical history followed by echocardiography
to identify the mass, evaluate its motility and its hemodynamic
impact is the first step. By cross sectional cardiac imaging
(Contrast Enhanced CT scan or MRI), cardiac sarcomas can
be readily distinguished from myxomas or cardiac thrombus
by their infiltrative growth into the atrial wall. In this regard, a
cardiac MRI is considered to be gold standard in assessing a
suspected cardiac tumour [13]. The advantages of MRI over CT
scan include higher temporal resolution, ECG gating, additional
tissue characterization and non-exposure to ionizing radiation
[13]. Large size (>5cm), irregular margins, pericardial effusion,
invasion of the wall including adjacent structures and contrast
enhancement are features of malignancy. In the absence of gross
mural invasive features, it is difficult to distinguish between
benign and malignant cardiac neoplasms. The presence of necrotic
areas in the mass strongly favours malignant etiology with a very
high specificity as per study done by Rahbar et al. [14]. In the
same study it was shown that on PET CT scan, malignant cardiac
tumours have significantly higher SUV uptake as compared to
benign cardiac tumours [14].
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The overall prognosis of cardiac sarcomas is very poor
with a median survival of less than one year [15]. Metastases in
cardiac sarcoma can gravely affect the prognosis. In a series of 34
patients of cardiac sarcomas, the median survival of patients with
metastases was a mere 5 months [16]. Cardiac sarcomas do have
a propensity for dissemination to lungs, bones, soft tissues and
brain. Surgical resection followed by adjuvant chemotherapy with
or without radiation therapy is the current standard of care [17].
Complete resection increases the median survival by 7 months
compared to non-resected patients [18]. However, the tumours
are highly invasive and are often locally advanced which make
complete resection difficult. In terms of chemotherapy, there has
been no randomized trial to identify an optimal chemotherapy
regimen and the drugs commonly used include doxorubicin with
ifosfamide and gemcitabine with or without docetaxel [19].
At the molecular level, MDM2 regulates cell cycle by inhibiting
p53, so there is a role of MDM2 inhibitors like Nutlin 3a [20].
MDM2 oncogene amplification has been reported in a case of
cardiac intimal sarcoma which presented with multiple skeletal
metastases [21].

Conclusion

The assessment of cardiac masses requires a multi-parametric
approach to locate, characterize tissue, evaluate its etiology and
hemodynamic impact. The prognosis of pleomorphic cardiac
sarcoma is generally poor and worse than sarcomas at other sites
in the body.
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