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Abstract
Carcinoid heart disease (CHD) is largely a syndrome of the right-sided cardiac valves resulting from the effects of neurotransmitters released by a 
carcinoid tumor. It is rare, potentially life-threatening, and is a manifestation of vasoactive substances such as serotonin produced by the tumor. These 
substances promote fibroblast growth that causes valvular fibrosis, functional impairment, regurgitation and stenosis, and ultimately right ventricular 
failure and marked fluid retention. Left heart structures are rarely involved because serotonin is destroyed in the pulmonary circulation. Treatment 
focuses primarily on control of the underlying carcinoid disease, heart failure, and surgical replacement of the affected right heart valves.

Carcinoid heart disease (CHD) is a rare clinical entity caused by vasoactive agents, such as serotonin, released by a neuroendocrine tumor (NET) [1-
3]. These substances are also responsible for the carcinoid syndrome, which is manifested by diarrhoea, flushing, and bronchospasm. In CHD, elevated 
serotonin blood levels produce a fibroproliferative effect that promotes valvular scarring and dysfunction of primarily right heart structures. The disease 
is progressive and its management is challenging, but recent innovations hold promise for improved outcomes.
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Pathophysiology and Pathology
Progression from carcinoid syndrome to CHD is frequent. A 
principal mechanism of CHD is serotonin-induced proliferation 
of fibroblasts, which results in extensive accumulation of scar 
tissue on the tricuspid and pulmonary valves and ventricular walls 
[1,4,5]. The valves are thickened, mobility is impaired (Figure 1), 
and tricuspid and pulmonary regurgitation and stenosis ensue 
followed by heart failure [1-3]. Serotonin can also augment cardiac 
sympathetic activity causing arrhythmias and coronary spasm. 
The tumor is usually located in the gut, but small NETs may 

not be detected. Left heart structures are protected by enzymatic 
degradation of serotonin in the lungs, resulting in a low frequency 
of left-sided CHD (<10%) [1-3,6]. CHD of left heart structures 
arise from a right-to-left shunt via a patent foramen ovale enabling 
venous return to bypass the lungs [1-3,6]. The importance of 
serotonin in the development of CHD is supported by markedly 
elevated levels of circulating serotonin in those with the disease 
[1,4,5]. Additionally, urinary 5-hydroxy indole acetic acid (5-
HIAA), the major metabolite of serotonin, is also increased in 
patients with CHD [1,3-5].
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Figure 1: Two-dimensional echocardiogram, right ventricular inflow view. A) The color flow image demonstrates severe tricuspid valve regurgitation. RA-right atrium, 
RV-right ventricle. B) Diastolic phase. The tricuspid leaflets are thickened and in the open position. RA-right atrium, A-anterior leaflet, P-posterior leaflet. C) Systolic 
phase. The tricuspid leaflets remain in the open position during systole. The posterior leaflet is obscured. A-anterior leaflet.

Presentation and Diagnosis
Symptom onset in CHD is usually between ages 50 and 70, and the 
disease inexorably progresses to moderate-severe right ventricular 
failure and substantial fluid retention [1-3,7]. Examination reveals 
the regurgitant and stenotic murmurs of the right-sided cardiac 
valves, of which tricuspid regurgitation is typically most prominent; 
this murmur is ubiquitous in CHD patients. Electrocardiography 
is nonspecific and chest radiography may demonstrate right-sided 
chamber enlargement. Echocardiography is the principal imaging 
modality and discloses the characteristic valvular lesions of CHD 
[1,3,5,8]. Computed tomography and cardiac magnetic resonance 
can provide further structural and functional details. 

Management and Prognosis
In untreated patients with CHD, median survival is 11 months 
and mortality is usually attributable to heart failure [1-3].  Medical 
management includes treatment of heart failure, debulking of 
hepatic metastases, and use of somatostatin analogues to inhibit 
tumor secretion of vasoactive agents. These measures have had 
limited success on symptoms and no effect on the valvular disease. 
Surgical replacement of the involved tricuspid and/or pulmonary 
valves has been the most effective treatment and high operative 
risk has improved at specialized centers. In a retrospective study 
of 195 CHD patients with NYHA class 3 or 4 heart failure, 
Mayo Clinic reported a decrease in surgical mortality from 20% 
(surgery before 1990) to 6% (surgery in this century) [9]. In this 
cohort, all patients received tricuspid valve replacement, many 
had additional procedures such as concomitant pulmonary 
valve replacement, and seven patients underwent quadruple 
valve replacement. Ten-year survival was 24% (18% to 32%), 
and 75% of patients had improved symptoms. One patient 
was alive > 19 years after surgery. Two important investigations 
may further advance this challenging aspect of CHD. The 
TEER trial (tricuspid transcatheter edge-to-edge repair) recently 
demonstrated the feasibility of catheter-based repair for severe 
tricuspid regurgitation [10]. TEER is a prospective randomized 
trial of patients with severe tricuspid regurgitation and cardiac 
failure. The etiologies of tricuspid regurgitation were not noted 
in the report. Additionally, the potential role of catheter-based 
tricuspid valve replacement is currently under investigation in a 
single arm registry of the TRISCEND II Pivotal Clinical Trial 
(NCT04482062). The long-term durability of the prosthetic valve 
tissue in this trial and its impact on survival is currently uncertain 
in patients with CHD.

Conclusion
Carcinoid heart disease is caused by a neuroendocrine tumor that 
secretes elevated levels of neurotransmitters such as serotonin. 

These agents have fibroblastic properties that promote plaque-
like scarring of primarily right heart valves, impairing function 
with resultant tricuspid and pulmonary valve regurgitation and 
stenosis. The carcinoid process is progressive and results in 
right heart failure and marked fluid retention. Survival is poor 
in untreated patients, and medical therapies have limited value. 
Left heart structures are typically spared by the degradation of 
serotonin in the lungs. The therapy of choice has been surgical 
removal and replacement of the diseased valves, but operative risk 
is high. Catheter based methods to repair or replace the tricuspid 
valve are currently under investigation.
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