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Carcinoid Right Heart Disease
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Abstract

Carcinoid heart disease is an unusual cause of right heart failure. 
We present the case of a 53-year-old man with a history of meta-
static carcinoid tumors originating from the appendix, status post-
chemotherapy, and liver embolizations. The patient presented with 
a right-sided valvular disease with severe pulmonic valve regurgi-
tation, right ventricle dilation and pulmonary hypertension. He had 
carcinoid syndrome well controlled with long-acting lanreotide. He 
underwent tricuspid valve and pulmonary valve replacement with a 
stented bioprosthetic valve, maze and cardio-septal right ventricular 
outflow tract patch with an improvement of ventricular dysfunction. 
These findings supported the diagnosis of carcinoid heart disease 
presenting with pure right heart failure. The patient was symptom-
free due to lanreotide, but ultimately, valve surgery is the preferred 
definite treatment in suitable patients. Carcinoid heart disease re-
quires a high index of suspicion, and valve surgery is the only defini-
tive treatment.
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Introduction

Carcinoid heart disease is a rare cardiac manifestation of ad-
vanced carcinoid tumors and carcinoid syndrome, typically 
involving right heart valves (tricuspid valve as the most af-
fected) and resulting in right heart failure. The affected heart 
valves are thickened and retracted, resulting in valvular regur-
gitation, and less commonly, valvular stenosis. Left heart valve 
involvement is rare. Carcinoid tumors are uncommon slow-
growing neuroendocrine malignant tumors, beginning in the 

gastrointestinal tract or bronchopulmonary system. Carcinoid 
syndrome refers to the development of vasomotor symptoms, 
such as flushing, diarrhea and bronchospasm in response to 
secretion of vasoactive hormones by a carcinoid tumor [1-3].

Echocardiography is used to screen for cardiac involve-
ment in all patients with a carcinoid tumor or carcinoid syn-
drome. Dyspnea and fatigue highly suggest some degree of 
cardiac involvement, with levels of pro-brain natriuretic pep-
tide (NT-proBNP) usually elevated (NT-proBNP > 260 pg/mL 
or > 30 pmol/L). The chest X-ray is typically normal, but find-
ings may include cardiac enlargement (especially right-sided 
chambers) and pleural effusion. Cardiac magnetic resonance 
imaging (MRI) can be used if the severity of valvular regurgi-
tation is dubious [4].

Valve replacement surgery is recommended to be per-
formed in patients with symptomatic and severe valvular dys-
function. Medical therapy is provided to patients scheduled 
for valve replacement (including somatostatin analogs such as 
octreotide) weeks before the surgery to control tumor related 
symptoms and to prevent carcinoid crisis. Valve replacement 
increases survival in patients with carcinoid heart disease. 
Patients are followed up every 3 to 6 months after valvular 
surgery with a clinical exam, laboratory tests and echocardi-
ography [5-8].

Case Report

A 53-year-old man with a history of myocardial infarction 6 
years ago, right after a carcinoid tumor was found while under-
going work up for symptoms of chronic diarrhea and persisted 
wheezing. The tumor originated from the appendix, and over 
the years, the disease progressed to a carcinoid tumor of the 
liver. At that time, the patient underwent liver embolization 
with postoperative chemotherapy. The disease was controlled 
with monthly lanreotide injections, until he developed symp-
toms of right heart failure 1 year ago, including ascites, periph-
eral edema and shortness of breath. Upon further evaluation, 
multiple metastases were found in an abdominal computed 
tomography (CT) with contrast (with additional images sug-
gestive of severely dilated right ventricle) along with a new di-
agnosis of liver cirrhosis (Figs. 1, 2). Cardiac work up revealed 
new onset atrial fibrillation in a 12-lead electrocardiogram, and 
a 2D echocardiogram with evidence of severely dilated right 
ventricle and severe tricuspid and pulmonary regurgitation 
(Figs. 3, 4). Due to the severity of carcinoid heart disease and 
profound symptoms, he was referred for evaluation to perform 
valvular replacement and Maze procedure. Cardiothoracic sur-
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gery was consulted, categorizing the patient as a low-risk for 
open-heart surgery.

During the surgical procedure, the epicardium and the 
right atrium were found to be enlarged and fibrotic, and the 
tricuspid and pulmonic valves were sclerotic. The patient un-
derwent a cardiopulmonary bypass with a Maze procedure, 
and left atrial appendix was excised. Pulmonary and tricuspid 
valves were replaced with a Biocor prosthesis #27 and #33, 
respectively. Finally, he was weaned from cardiopulmonary 
bypass. Postoperative echocardiography demonstrated well-
seated and functional valves (Fig. 5). Valve remnants, both 
the pulmonic and tricuspid, were sent to pathology. After the 
procedure, the patient was started on octreotide infusion with 
close monitoring for the development of carcinoid crisis.

The final pathological findings included the following: 
pericardial fluid sac with proteinaceous material with an early 
organization and clusters of macrophages staining with CD68 
by immunohistochemistry and mesothelialm without evidence 
of malignant cells; pulmonary valve with fibrosis and mild 

chronic inflammation (the fibrosis replaced the spongiosa layer 
of the semilunar valve leaflet), without evidence of giant cells 
or granulomata and no evidence of vegetations; left atrial ap-
pendage with findings of histologically normal myocardium.

Figure 1. Cirrhotic liver morphology. Multiple low-attenuation foci in 
the liver (likely treated metastases). Necrotic foci in the peripancreatic 
space.

Figure 2. Severely dilated right atrium and ventricle.

Figure 3. Right ventricle (RV) severely dilated. RV systolic tissue Dop-
pler velocity is 9.0 cm/s. The estimated right ventricular systolic pres-
sure is 43 mm Hg consistent with mild pulmonary hypertension (but 
may be underestimated due to severe tricuspid regurgitation).

Figure 4. Severe (4+) tricuspid valve regurgitation.
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Discussion

More than half of patients with carcinoid syndrome can have 
carcinoid heart disease, presenting with valvular involve-
ment and symptoms of heart failure (mostly edema, ascites 
and shortness of breath) [9]. Right-sided heart failure can be 
the initial presentation of carcinoid syndrome in up to 20% 
of patients. Carcinoid heart disease has characteristic plaque-
like deposits of fibrous tissue, consisting of smooth muscle 
cells, myofibroblasts, extracellular matrix and an overlying 
endothelial layer. These deposits are often found in the tricus-
pid valve, pulmonary valve, cardiac chambers, pulmonary ar-
tery, vena cava and the coronary sinus [10]. Fibrous reactions 
occur most often in the endocardium of the valvular cusps; 
nevertheless, it can also involve the sub-valvular apparatus 
and the papillary muscles. This reaction leads to valve steno-
sis or regurgitation.

Right-sided carcinoid heart disease, like that of our pa-
tient, is the most common type of heart carcinoid disease [11]. 
Medical therapy is limited to symptom control and palliation. 
Valve replacement surgery is advised in patients with carcinoid 
heart disease and symptom-controlled carcinoid disease. Hav-
ing surgery early in the onset of cardiac symptoms is prefer-
able, as a delay can result in worsening of right-sided heart 
failure and increase the mortality risk during surgical valve 
replacement. Patients with progressive fatigue, worsening ex-
ercise capacity and declining right ventricle function, like in 
our patient, in addition to well-controlled metastatic disease, 
should be rapidly evaluated for valve surgery [12]. Tricus-
pid valve replacement is the gold standard, without the need 
for long-term anticoagulation when bioprosthetic valves are 
chosen, but these valves are highly susceptible to premature 
degeneration. Bioprosthetic valve dysfunction may occur 
from thrombosis, carcinoid plaque deposition, or accelerated 
degeneration [13]. Pulmonary valve replacement can also be 
performed due to the reduced risk of adverse right heart di-
lation after surgery. While most patients require replacement 

for right-sided valve involvement, concomitant left-sided car-
cinoid heart disease can sometimes lead to triple or even quad-
ruple valve surgery [14]. Patients with carcinoid heart disease 
often have advanced disease at the time of the diagnosis, lead-
ing to high overall mortality and poor long-term survival [9]. 
Valve surgery for carcinoid heart disease should be considered 
for symptomatic patients with controlled metastatic carcinoid 
syndrome. A multidisciplinary approach is needed to achieve 
optimal management.
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