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Diagnostic approach to a cardiac mass: a case
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Background Cardiac synovial sarcoma (CSS) is an extremely rare malignant tumour with a poor prognosis. We report the case
of a 31-year-old woman who presented with a CSS in the right atrium and was initially misdiagnosed with a tuber-
culoma. The aim of this article is to focus on the importance of having broad differential diagnoses including rare
entities.

...................................................................................................................................................................................................
Case summary A 31-year-old White woman, with a close contact with a relative having pulmonary tuberculosis, presented to the

emergency unit with severe dyspnoea. Chest radiography and echocardiography showed a large pericardial effusion
with a mass in the right atrium. Pericardiocentesis removed bloody exudative fluid with adenosine desaminase at
17 UI/L and no malignant cells in the cytological study. Cardiac magnetic resonance revealed a tuberculoma of the
right atrium. Intraoperatively, the mass was only biopsied because of the local invasion. Histological study con-
cluded to a CSS. The patient died 3 days later.

...................................................................................................................................................................................................
Discussion This case highlights the importance of having broad differential diagnoses including rare entities. Histology was the

key investigation for the diagnosis of CSS which has no clinical nor laboratory or imaging pathognomonic signs.
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Introduction

Cardiac synovial sarcoma (CSS) is a rare entity of cardiac masses,
accounting for less than 5% of primary cardiac sarcomas.1 It usually

Learning points
• The diagnostic strategy of cardiac masses must include a wide

range of differential diagnoses including rare entities such as
malignant cardiac tumours.

• Therefore, tumours of neoplastic origin cannot be definitely
excluded in the absence of malignant cells in the pericardial
fluid.

• Positive levels of adenosine desaminase are not pathognomonic
of tuberculosis and are also found in cardiac sarcomas.
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affects children and young adults, with non-specific features, and is
associated with a poor prognosis.2 We present the case of a 31-year-
old woman who presented with a CSS in the right atrium and was ini-
tially misdiagnosed with a tuberculoma. The aim of this article is to
focus on the importance of having broad differential diagnosis includ-
ing rare entities.

Timeline

Case presentation

A 31-year-old White woman, with no particular medical history, pre-
sented to the emergency unit with severe dyspnoea and general fa-
tigue evolving for 2 weeks. She was living with her brother who was
receiving treatment for pulmonary tuberculosis (TB). She was not
receiving prophylaxis, in accordance with the national management
protocol of TB contacts. She reported anorexia, asthenia, and weight
loss of 8 kg in a period of 3 months prior to admission. On examin-
ation, blood pressure was 100/64 mmHg, heart rate was 130 b.p.m,
and oxygen saturation was 94%. There were muffled heart sounds
without murmur. Her jugular venous pressure was normal, her chest
was clear, and there was no peripheral oedema.

Chest X-ray showed a striking cardiomegaly with a cardiothoracic
ratio of 0.7 (Figure 1). Electrocardiogram showed a sinus tachycardia
with negative T waves diffusely (Figure 2). Echocardiogram revealed a
large pericardial effusion, with a mass in the right atrium measuring 27
� 35 mm. The left ventricular ejection fraction was normal (65%),
and the inferior vena cava (IVC) was compliant and measuring

18 mm. The hemogram was normal, the C-reactive protein was ele-
vated (24.5 mg/L, normal range < 5.0). The antinuclear antibodies and
rheumatoid factor were negative.

Pericardiocentesis removed 1 L of bloody exudative and
lymphocyte-predominant fluid with a protein rate of 66 g/L.
Adenosine deaminase (ADA) in the pericardial fluid was at 17 UI/L
(normal range < 50 UI/L). No malignant cells were found on cyto-
logical study. Cardiac magnetic resonance (CMR) confirmed the
presence of a solid mass, measuring 39 � 28.5 mm, with lobulated
contours, immobile and fixed to the wall opposite the emergence of
the IVC, with no signs of local infiltration or invasion of vascular struc-
tures (Figure 3A and B, and Video 1). We thought that the most prob-
able diagnosis was a tuberculoma, considering the patient’s exposure.
The patient was admitted to the operating room. Intraoperatively,
there were multiple masses and vesicles on the heart, pericardium,
and large vessels. The frozen-examination confirmed the neoplastic
origin, and no further surgery was attempted. Ultimately, histopath-
ology findings were consistent with a monophasic CSS (Figure 4A–D).
The patient couldn’t have a translocation investigation because she
died 3 days after surgery secondary to tamponade.

Discussion

Cardiac masses represent a heterogeneous group of tumoural and
non-tumoural masses. Usually, these masses represent thrombi or
vegetations often occurring in a particular clinical context.3 Based on
the clinical presentation, laboratory and imaging findings, our case
was a diagnostic challenge as she was initially misdiagnosed with
tuberculoma.

On the one hand, most cases of cardiac tuberculomas are clinically
asymptomatic, or may less commonly present with non-specific signs

.................................................................................................
Time Event

3 months prior to

admission

First symptoms: asthenia, weight loss of 8 kg in

3 months, anorexia

10 days prior to

admission

Onset of dyspnoea and general fatigue

Admission day

(Day 1)

Clinical symptoms: severe dyspnoea (New

York Heart Association class IV)

Chest X-ray: striking cardiomegaly

Electrocardiogram: sinus tachycardia and nega-

tive T waves diffusely

Echocardiogram: abundant pericardial effusion

with a mass in the right atrium

Pericardiocentesis: removal of 1 L of bloody

pericardial fluid

Day 3 Cardiac magnetic resonance: solid mass of the

right atrium suggesting a tuberculoma

Day 4 Admission to the operating room: surgical

biopsy

Day 7 Death of the patient

Figure 1 Chest X-ray showing cardiomegaly.

2 S. Ouarrak et al.
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..such as congestive heart failure or arrhythmia. The diagnosis is sup-
ported by the presence of exposure or history of TB.4 This was the
main argument that made us suspect TB at first.

On the other hand, cardiac tumours are extremely rare condi-
tions, with a frequency ranging from 0.001% to 0.030% in which ma-
lignant tumours account only for 20%.5 CSS are even more

uncommon, with about only 60 cases reported in the literature.6

They represent less than 5% of all primary cardiac sarcomas, involving
either the pericardium or cardiac cavities.1 They usually affect males
in the first decades2,7 and are generally located in the pericardium.1

Our case was a 31-year-old female with a CSS located in the right
atrium. Clinical signs are non-specific: dyspnoea (68%), chest pain

Figure 2 Electrocardiogram showing sinus tachycardia with negative T waves diffusely.

Figure 3 (A) Cardiac magnetic resonance imaging in axial T2 FIESTA showing an intra-cavitary mass of the right atrium (yellow arrow) associated
with a pericardial effusion (yellow stars). (B) Cardiac magnetic resonance imaging in sagittal T2 FIESTA with the same findings. RA, right atrium.

Diagnostic approach to a cardiac mass 3
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..(26%), cough (22%), fatigue (12%), and weight loss (6%).6,8 Our patient
presented dyspnoea, fatigue, and weight loss 3months prior to admission.

According to a recent study, the most common aetiologies of peri-
cardial effusion were malignancy (39%) and TB (27%).9 The

pericardiocentesis removed bloody exudative fluid with no malignant
cells, supporting the hypothesis of TB. However, cancer cells might
be absent in 25% of malignant pericardial effusions.9 Consequently, a
neoplastic origin cannot be definitely excluded in case of malignant
cells absence in the pericardial fluid.

Moreover, ADA test in the pericardial fluid is useful in the diagno-
sis of TB. In a case-control study of patients with pericardial TB effu-
sion, the cut-off value for the diagnosis of TB was 40 UI/L, with a
specificity of 72% and sensitivity of 89%.10 In our case, ADA level was
at 17 UI/L. However, ADA can also be elevated in malignant condi-
tions: in the study of Ma et al.,9 there was no significant difference in
the levels of ADA between the TB group (35.96 ± 27.05) and the ma-
lignant group (41.61 ± 37.52). Therefore, while malignancies can be
associated with a positive ADA, negative ADA has been reported in
patients with TB.11

Imaging investigations are also non-specific in differentiating be-
tween a tuberculoma and a CSS.6 X-rays generally show a cardio-
megaly, echocardiography detects the mass, and finally, CMR
assesses its extension with better resolution.6,8

The key investigations in the diagnosis and subtype of CSS are the
histology, immunochemistry, and genetic analysis.6 Despite the name
of the tumour, origin cells are not synovial cells, and the histogenesis
is still debated.12 Histologically, the tumour is occurring in the

Video 1 Dynamic cardiac MRI showing the mass in the right
atrium associated with a pericardial effusion.

Figure 4 Histological sections, �40 magnification: (A) haematoxylin and eosin stain showing spindle cells proliferation. Immunohistochemistry
showing the diffuse expression of CD99 (B) and Bcl-2 (C), and focal expression of the epithelial membrane antigen (D).

4 S. Ouarrak et al.
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.
monophasic or biphasic pattern, consisting of epithelial and/or spindle
cells components.8 Our patient was diagnosed with a monophasic
CSS.

Guidelines for the treatment strategy are not established yet, but
the gold standard is the complete surgical resection.7 Our patient’s
mass could not be resected because of the local invasion. The poor
prognosis is a well-known feature of this disease, with a median over-
all survival of 27 months, influenced by age and chemotherapy.6,8

There were deficiencies in diagnostic approach and management
of this patient. The initial diagnosis was misled by the patient’s expos-
ure to TB. Therefore, complete diagnostic workup for an intracardiac
mass was not done. Some imaging procedures could have been
useful to provide more detailed information about the degree of vas-
cularization of the mass, such as coronary angiography or cardiac
computed tomography with contrast. Transoesophageal echocardi-
ography may have given some clues on the connection to the pericar-
dium, the epicardium or the endocardium. Also, the performance
of a body positron emission tomography would have been useful to
detect additional masses or suspicious lymph nodes.

Conclusion

This case of CSS, misdiagnosed with a tuberculoma, highlights the im-
portance of having broad differential diagnoses including rare entities.
Histology was the key investigation for the diagnosis of CSS, which
has no clinical nor laboratory or imaging pathognomonic signs.
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