
CASE REPORT

Primary neuroendocrine tumour of the right ventricle
presenting with heart failure and cyanosis
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SUMMARY
A 68-year-old woman presented to the emergency
department owing to exertional dyspnoea and bilateral
leg oedema for 3 weeks. Her vital signs included the
following: heart rate of 95 bpm, respiratory rate of 24
breaths/min, oxygen saturation of 73% on room air and
a blood pressure of 184/108 mm Hg. Physical
examination revealed tachypnoea with clear lungs to
auscultation, elevated jugular veins, cyanosis and
bilateral pitting oedema. A chest X-ray demonstrated
cardiomegaly without obvious pulmonary oedema. A CT
of the chest was negative for pulmonary embolus;
however, the scan did reveal a large right ventricular
(RV) mass. An echocardiogram with bubble study
confirmed a patent foramen ovale with significant right-
to-left shunting and a large RV mass that significantly
obstructed the pulmonary outflow tract. A cardiac biopsy
revealed a low-grade neuroendocrine tumour. The
patient underwent successful debridement and adjuvant
chemotherapy. She improved greatly and was
asymptomatic at a 9-month follow-up visit.

BACKGROUND
Cardiac tumours are classified as either primary or
metastatic. Primary cardiac tumours are uncommon
with an incidence ranging from 0.0017% to
0.19%.1 Autopsy studies in patients with metastatic
cancer revealed cardiac metastases in up to 12% of
individuals. The main cancer types that can metas-
tasise to the heart include melanoma, breast cancer,
lymphoma, leukaemia or sarcoma.2 A neuroendo-
crine tumour (NET) of the heart is rare and gener-
ally secondary to metastatic disease from a
gastrointestinal source.3 We report a case of a
patient with a primary NET of the heart that was
managed with palliative debridement and adjuvant
chemotherapy.

CASE PRESENTATION
A 68-year-old woman with a history of ovarian
adenocarcinoma successfully treated 12 years prior
with surgery and chemotherapy presented to the
emergency department, with exertional dyspnoea
and bilateral leg oedema for 3 weeks. Her vital
signs included the following: heart rate of 95 bpm,
respiratory rate of 24 breaths/min, peripheral
oxygen saturation of 73% on room air and a blood
pressure of 184/108 mm Hg. Physical examination
revealed tachypnoea and tachycardia with clear
lungs to auscultation, elevated jugular veins and
bilateral pitting oedema. Her central cyanosis did
not respond to the administration of 100% oxygen.
After obtaining a chest X-ray, which demonstrated

cardiomegaly, transthoracic echocardiogram (TTE)
revealed a large right ventricular (RV) mass with an
enlarged right atrium (RA). CT of the chest with
intravenous contrast did not show any pulmonary
embolus, but did reveal a large RV mass (figure 1).
A transoesophageal echocardiogram with bubble
study confirmed a patent foramen ovale (PFO) with
significant right-to-left shunting, severe tricuspid
regurgitation and a large RV mass that significantly
obstructed the pulmonary outflow tract of the RV.
The proposed mechanism of the right-to-left shunt
was thought to be caused by the large RV mass
leading to RV outflow tract obstruction and subse-
quent RA hypertension. This mechanism was con-
firmed via right heart catheterisation, which
showed the RA mean pressure to be 25 mm Hg,
the RV pressure to be 52/25 mm Hg (systolic/dia-
stolic) and an elevated mean pulmonary artery
pressure of 38 mm Hg. The PFO was not crossed
during the procedure and therefore a left atrium
pressure was not obtained. A cardiac biopsy per-
formed during the procedure revealed a low-grade
NET. Although abdomen and pelvis CT showed
moderate ascites (figure 2), an octreotide scan con-
firmed no evidence of metastatic disease, indicating
primary cardiac NET (figure 3). Cardiac MRI was
limited due to contrast allergy. The patient agreed
to surgical tumour resection and PFO closure.
Following sternotomy and pericardectomy, surgical
inspection of the heart showed that the tumour had
eroded through the free wall of the RV, which had
not been apparent using any of the preoperative
cardiac imaging techniques (figure 4). The patient

Figure 1 CT of the chest with intravenous contrast
revealing a large right ventricular (RV) mass showing
enhancement on venous phase consistent with
malignancy.
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underwent tumour debulking of the RV outflow tract and PFO
closure. Administration of inotropic agents facilitated weaning
from cardiopulmonary bypass. On postoperative day 2, the
patient was extubated and weaned from vasoactive agents.
However, her oxygenation was marginal and she required 100%
oxygen via positive pressure ventilation to maintain oxygen sat-
uration of 90%. Her oxygenation status took 1 week to improve
and she was completely weaned off oxygen. A repeat TTE
showed reduction in size of the RV mass. Surgical pathology
revealed a more aggressive grade-2 NET with lymphovascular
invasion and Ki-67 proliferation index of 15%. The patient

completed 2 days of inpatient chemotherapy with etoposide
(VP16) and was discharged to rehabilitation 27 days after admis-
sion. She underwent further outpatient chemotherapy with eto-
poside and carboplatin. A repeat cardiac MRI after three cycles
of chemotherapy showed 50% decrease in tumour size
(figure 5). The patient’s chromogranin A levels dropped from
1604 to 374 ng/mL. Her cardiac function improved remarkably.
She was asymptomatic at 9-month follow-up and demonstrated
an exercise capacity of walking 4–5 blocks without tachypnoea.

OUTCOME AND FOLLOW-UP
The patient was asymptomatic at 9-month follow-up and
demonstrates an exercise capacity of walking 4–5 blocks
without tachypnoea.

DISCUSSION
Carcinoid tumours are rare neuroendocrine malignancies that
usually arise from the gastrointestinal tract (67.5%) or the
bronchopulmonary system (25.3%), with an incidence of 1 in
100 000 individuals.3 These tumours grow slowly and do not
cause symptoms until after metastasising to the liver. Carcinoid
malignancies have a 5-year survival of 67.2%.3 Carcinoid syn-
drome results from the tumour releasing 5-hydroxytryptamine,
tachykinins and bradykinins.4 Patients experience flushing, diar-
rhoea and bronchospasm. Echocardiographic studies have
shown that more than half of patients with this syndrome have
cardiac involvement, usually with the presence of tricuspid valve
regurgitation.5 Those patients with cardiac involvement have a

Figure 3 Octreotide scan revealing tumour present only in the heart,
there was no evidence of metastatic disease.

Figure 4 Intraoperative image revealing necrotic tumour invasion of
the right ventricular free wall.Figure 2 CT of the abdomen showing presence of a moderate

amount of ascites and abnormal liver enhancement, suggestive of
congestion.

Figure 5 Cardiac MRI before (left) and after (right) surgical resection
and chemotherapy. There is a 50% decrease in the tumour size.
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mortality benefit from undergoing surgical resection, however, a
complete cure is rare.6

This case demonstrates challenging features including symp-
tomatic right-sided heart failure and hypoxic respiratory failure.
This patient had significant shunting across her PFO, because of
significant RV outflow tract obstruction. A primary cardiac NET
is extremely rare and its management is not well described.
There has only been one reported case in the medical literature,

which was managed by palliative resection and chemotherapy.7

Since these tumours are slow growing, every effort must be
made to perform surgical tumour resection or debridement.
Postoperative adjuvant chemotherapy with etoposide and carbo-
platin is generally well tolerated. Patients can be followed up
with serial chromogranin A levels to monitor the response to
treatment.
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Learning points

▸ Cardiac tumours are classified as either primary or
metastatic.

▸ Primary cardiac tumours are much rarer than metastatic
cardiac tumours.

▸ The main cancer types that can metastasise to the heart
include melanoma, breast cancer, lymphoma, leukaemia and
sarcoma.

▸ A neuroendocrine tumour of the heart is rare and generally
secondary to metastatic disease from a gastrointestinal
source.

▸ Since these tumours are generally slow growing, they can be
managed with surgical resection and adjuvant
chemotherapy, with a relatively good prognosis.
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