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Background Myxomata are rare, benign, primary tumours of the heart which can present with a variety of symptoms depending on
size, location, and mobility. Here, we report a case of enormous right atrial myxoma, obliterating the right atrial and right
ventricular cavities presenting with symptoms of heart failure.

...........................................................................................................................................................................................................................
Case summary A 66-year-old Caucasian female presented to primary care with symptoms of right heart failure and was found to have

elevated N-terminal pro B-type natriuretic peptide of 2829 ng/L (normal value <125 ng/L). The patient was referred for
urgent evaluation to the integrated heart failure service at our institution. Echocardiography revealed an enormous mobile
mass attached to the right atrial septum, extending into the right ventricle and inferior vena cava measuring 90� 42 mm.
The patient underwent urgent surgical resection. Perioperative transoesophageal echocardiography demonstrated severe
tricuspid regurgitation, which was treated with tricuspid annuloplasty ring. The patient made an uneventful recovery and
was discharged. Subsequent imaging showed a reduction in right ventricular dimensions and improved systolic function.

...........................................................................................................................................................................................................................
Discussion This case serves to remind us of the critical role of echocardiography in the diagnosis and management of people with

breathlessness and raised natriuretic peptides. Therapies for heart failure are guided by ejection fraction, therefore timely
and accurate diagnosis is critical. Moreover, as in this case, echocardiography can also identify other features of critical
relevance to patient care.
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ESC Curriculum 2.2 Echocardiography • 6.1 Symptoms and signs of heart failure

Learning points
• An enormous right atrial myxoma presented with symptoms of heart failure.
• Urgent surgical excision was undertaken due to the risk of sudden death.
• Residual tricuspid regurgitation caused by annular dilatation was successfully treated by annuloplasty ring implantation.
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..Introduction

Myxomata are rare, benign, primary tumours of the heart with an esti-
mated incidence of 0.5 per million per year. Around three quarters of
myxomata arise in the left atrial septum, are twice as common in
females and usually occur in middle age.1 In this report, we describe a
case of massive right atrial myxoma, obliterating the right atrial and
right ventricular cavities, presenting with symptoms of heart failure
which was successfully managed by urgent surgical resection and tri-
cuspid ring annuloplasty.

Timeline

Case presentation

A 66-year-old Caucasian woman presented to primary care with a 4-
week history of breathlessness and ankle swelling. With the excep-
tion of hypertension, her past medical history was unremarkable.
Initial investigations included measurement of N-terminal pro B-type
natriuretic peptide (NT-proBNP), which was found to be elevated at
2829 ng/L (normal value <125 ng/L) and so she was referred for ur-
gent evaluation by the integrated heart failure service at our
institution.

The patient attended on Day 10 following presentation to primary
care. Clinical observations were unremarkable, oxygen saturations
were 98% on room air, respiratory rate 19, blood pressure 129/
72 mmHg, and heart rate 86 beats/min. Physical examination revealed
oedema to the mid shin, a grade III mid-diastolic murmur, raised jugu-
lar venous pressure, and clear lung fields.

The electrocardiogram showed normal sinus rhythm.
Transthoracic echocardiography showed a large, mobile mass arising
from the right atrium and extending into the right ventricle (Figure 1).
The mass appeared to be attached to the intra-atrial septum,

extending into the inferior vena cava in subcostal tilt view. The mass
was described as echo-dense and heterogeneous, measuring
90� 42 mm in apical four-chamber view. The tricuspid valve was
stented open and so calculation of valve gradients was not possible,
the basal right ventricular dimension was 43.5 mm and the tricuspid
annular dimension was 49.7 mm. The inferior vena cava diameter
measured 19.1 mm with minimal respiratory variation.

The patient was counselled on the differential diagnosis and in
view of the risk of sudden death, was admitted directly from clinic to
undergo urgent surgical resection. Prior to operation, further diag-
nostic evaluation was undertaken. Chest radiography showed a
dilated right atrium and small left pleural effusion. Computerized
tomography of the chest, abdomen, and pelvis showed an isolated
mass within the right atrium extending into the right ventricle and su-
perior vena cava, a small left basal pleural effusion, with no evidence
of distant metastases or remote thromboembolism (Figure 2).
Coronary angiography showed moderate, proximal atheroma in the
left anterior descending artery, whilst the right and circumflex coron-
ary arteries were normal.

On Day 13, the patient underwent surgical resection, the pre-
operative EuroSCORE II was 3.12%. The approach was via midline
sternotomy, with systemic heparinization and standard aortic and bi-
caval cannulation to achieve cardiopulmonary bypass with active
cooling to 34�C. Following cross-clamping, the coronary arteries
were perfused with cold blood cardioplegia delivered through the
aortic root. Perioperative transoesophageal echocardiography again
demonstrated the presence of an enormous right atrial myxoma
obliterating the right atrial and ventricular cavities (Video 1). Right
atriotomy revealed a massive right atrial mass, which was excised
from the interatrial septum and removed in its entirety (Figure 3). The
tricuspid leaflets were noted to be morphologically normal on visual
inspection.

Following excision, and restoration of circulation, transoesopha-
geal echocardiography showed severe tricuspid regurgitation due to
annular dilatation (Figure 4 and Video 2). Cardiopulmonary bypass was
re-initiated and a 34 mm Physio II (Edwards Lifesciences, California,
US) tricuspid ring was implanted. Subsequent imaging showed a cen-
tral jet of mild tricuspid regurgitation and a dilated and moderately
impaired right ventricle (Video 3). The patient was transferred to the
intensive care unit, the postoperative course was uneventful, and she
was discharged to her usual place of residence on Day 22.

Histopathological examination demonstrated the mass was com-
posed of myxoid substance with stellate myxoma (lipidic) cells and
variably sized vessels. There were areas of haemorrhage, both recent
and remote, and scattered calcification. A small focus of glandular ele-
ments was identified (and highlighted by CK7 immunohistochemistry)
(Figure 5), which is an uncommon but benign feature reported in the
literature.2 On Day 45, the patient attended for transthoracic echo-
cardiography. There was evidence of reverse remodelling, with a re-
duction in right ventricular dimensions to within normal limits
(34 mm). The right ventricular function was improved, reported as
mildly impaired (tricuspid annular plan systolic excursion 9 mm), and
only trivial tricuspid regurgitation (insufficient envelope to estimate
pulmonary artery systolic pressure). No cardiovascular signs or
symptoms were present.

Day 1 Presents to primary care physician with symptoms of

heart failure

N-terminal pro B-type natriuretic peptide elevated

Referred to integrated heart failure service

Day 10 Attends integrated heart failure service

Echocardiogram reveals massive right atrial mass

Day 11 Computerized tomography imaging of chest, abdomen,

and pelvis

Coronary angiogram

Day 13 Resection of right atrial mass and tricuspid ring

implantation

Day 17 Discharged from intensive care

Day 22 Discharged from hospital

Day 54 Echocardiogram showing improvement in right ven-

tricular dimensions, no significant tricuspid regurgita-

tion, and mildly impaired function

2 S. Straw et al.
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Discussion

This case report described an enormous right atrial myxoma obliter-
ating the right atrial and right ventricular cavities, resulting in symp-
toms of heart failure. The differential diagnosis for an intracardiac
mass found during echocardiography includes primary cardiac
tumours, metastatic disease, and thrombi.1 Although myxomata are
rare, they account for more than half of primary cardiac tumours.
Other benign tumours include papillary fibroelastomas and lipomas,

whilst malignant tumours include pleomorphic sarcomas, angiosarco-
mas, and leimyosarcomas.3

Myxoma may occur in any chamber of the heart and presenting
symptoms vary depending on the size, location, and mobility of the
tumour. Constitutional symptoms are common, including fever,
weight loss or fatigue, as well as symptoms secondary to emboliza-
tion. Right-sided myxomata tend to present later than left-sided
tumours, due to the non-specific and benign symptoms at an early
stage,4 and may therefore present with invasive features due to their

Figure 2 (A) Chest radiograph showing a dilated right atrium and small left pleural effusion and (B) coronal plane computerized tomography of the
chest showing right atrial mass obliterating right atrial and right ventricular cavities.

Figure 1 (A) Modified four-chamber transthoracic echocardiogram. (B) Short-axis transoesophageal echocardiogram showing a large, mobile mass
arising from the right atrium and extending into the right ventricle.

An enormous right atrial myxoma: a case report 3
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location and size.5 Often, however, myxomata are discovered inci-
dentally for imaging performed for other indications.6 In the present
case, the mass was very large at the time of presentation, with symp-
toms only present for a short time prior to this.

Outcome data on myxomata are limited to case reports and small
series. The optimal timing of surgery has not been evaluated in a sys-
tematic manner. However, death whilst awaiting operation has been
reported and so it is logical that especially in the setting of possible

outflow tract obstruction, surgical resection should be undertaken as
a matter of urgency. In this case, due to the size of the mass and the
risks of sudden death due to right ventricular outflow tract obstruc-
tion, urgent surgical resection was recommended. Complete surgical
resection including a sufficient margin is vital, due to reported recur-
rence rates of 3.3% in the event of incomplete excision.1 However,
following complete excision, the long-term prognosis is similar to the
general population.7

This case was complicated by severe tricuspid regurgitation due to
annular dilatation found on perioperative imaging. This was treated
by annuloplasty ring implantation, which led to acute haemodynamic
improvement, with only mild residual tricuspid regurgitation. Whilst
leaflet dysfunction due to retraction, restriction, and atrophy prob-
ably due to prolonged pressure effects exerted by the mass requiring
bioprosthetic valve implantation has been described,8 most reports
describe that the valve leaflets themselves are normal, with favour-
able effects of annuloplasty ring implantation.9 Subsequent follow-up
imaging in this case demonstrated right ventricular remodelling fol-
lowing correction of tricuspid regurgitation, accompanied by reso-
lution of symptoms.

Guidelines recommend that patients presenting to primary care
with signs and symptoms of heart failure are screened by testing
serum NT-proBNP prior to echocardiography.10 N-terminal pro B-
type natriuretic peptide is a precursor to the natriuretic peptide
BNP, which is elevated in response to ventricular stretch or wall ten-
sion and can stratify the pre-test probability prior to echocardiog-
raphy. Low levels (<125 pg/L) allow the exclusion of important
cardiac dysfunction and suggest further evaluation is not required,
whereas very high levels (>_2000 pg/L) are associated with the great-
est risk of heart failure (positive predictive valve around 50%) and a
worse prognosis.10 In the UK, national recommendation are for
patients with very high levels to undergo evaluation by a specialist
within 14 days.11

This case serves to remind us of the critical role of echocardiog-
raphy in the diagnosis and management of people with symptoms of
heart failure and raised natriuretic peptides. Echocardiography
remains the most widely available imaging modality and can identify
and quantify ventricular systolic and diastolic dysfunction, assess
valvular function, and cardiac structure. Although cardiac magnetic
resonance can provide more accurate assessment of cardiac geom-
etry and function and avoids the pitfalls of inter-observer variability of
echocardiography, it is not acceptable to all patients, contraindicated
in some and less readily available, risking delays to diagnosis.
Furthermore, therapies for heart failure are guided by ejection frac-
tion, therefore timely and accurate diagnosis are critical. Often over-
looked is that echocardiography cannot only exclude heart failure
with reduced ejection fraction but it can also identify additional
abnormalities including cardiac tumours providing diagnostic informa-
tion, as well as accurately determining the size, mobility (and there-
fore risk of embolization), site of origin, and information on valvular
dysfunction. Although definitive diagnosis requires histological exam-
ination, multi-modality imaging of an intra-cardiac mass (for instance
by cardiac magnetic resonance imaging) is not required to guide man-
agement or to plan the operation, although cross-sectional imaging
to rule out distant metastases is advisable.

Video 1 Perioperative transoesophageal echocardiography dem-
onstrating a right atrial myxoma.

Figure 3 Image of large right atrial mass following (A) atriotomy,
(B) resection, and (C) with reference, the mass had formed a cast of
the right heart, with an indent at the level of the tricuspid annulus.

4 S. Straw et al.
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Conclusion

We have described a case of massive right atrial myxoma resulting in
haemodynamic compromise which was treated by urgent surgical re-
section. This case highlights the critical role of echocardiography in
BNP-guided pathways, the role of urgent surgical excision in atrial

Figure 4 (A) Two-dimensional transoesophageal echocardiography following resection showing annular dilatation and severe tricuspid regurgita-
tion and (B) following tricuspid annuloplasty showing reduction in annular dimensions and (C) mild tricuspid regurgitation on continuous wave
doppler.

Video 2 Perioperative transoesophageal echocardiography dem-
onstrating severe tricuspid regurgitation due to annular dilatation
following excision.

Video 3 Perioperative transoesophageal echocardiography dem-
onstrating mild residual tricuspid regurgitation following ring
annuloplasty.

Figure 5 Histopathology imaging of myxoma following surgical
resection showing (A) low power morphology, (B) lipidic cells with-
in myxoid stroma, and (C) glandular elements highlighted by CK7
immunohistochemistry.
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myxoma and of tricuspid annuloplasty ring for managing residual
valvular regurgitation.
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