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Carcinoid Syndrome with Involvement of Tricuspid and Pulmonary
Valves: Findings on Three-Dimensional Echocardiography
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Introduction

Carcinoid tumors are rare neuroendocrine neoplasms with
a prevalence of 1.2 to 2.1 cases per 100,000 inhabitants.’
In a historical overview, the first description of a carcinoid tumor
was attributed to Ranson in 1890. The term “karzinoid” was
used by Oberndorfer in 1907 to describe adenocarcinomas
with indolent evolution. The tumor was classified as a
neuroendocrine tumor in 1928 through the identification of
enterocromaffin cells and Page et al. described high levels
of 5-hydroxy indoleacetic acid in the urine of patients with
carcinoid syndrome in 1955.2 These tumors originate in the
gastrointestinal tract and in the tracheobronchopulmonary
system in 75% and 25% of the cases, respectively. In the
gastrointestinal tract, the small intestine is the most common
primary site followed by the cecal appendix and rectum.
Indolent growth determines that 20% to 30% of patients
present disseminated disease upon diagnosis.'?

Carcinoid syndrome is present in only 5% to 7% of the
tumors. It consists of a set of signs and symptoms generated
by the release of vasoactive substances in the systemic
circulation mainly from liver metastases, as they deviate
first pass liver metabolism. The most common clinical
manifestations are flushing, secretory diarrhea and dyspnea.
Cardiac involvement occurs in 50% of patients and heart
failure is the main cause of mortality.*

Echocardiography is the initial diagnostic method
for evaluating patients with suspected cardiac
involvement in carcinoid syndrome, since it is a simple
noninvasive inexpensive test that is widely available.
Through echocardiography, it is possible to evaluate the
valvular involvement and its hemodynamic consequences.
Three-dimensional echocardiographic analysis delivers a
clearer picture of the valvular involvement and may be an
important tool in the therapeutic planning of these patients
with increased knowledge and experience in the treatment
of the disease.
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Case Report

A 37-year-old male patient complained of diarrhea,
facial flushing and dyspnea. On physical examination,
besides erythema on the face, bilateral jugular turgence,
painful hepatomegaly, severe lower limb edema and
systolic murmur in tricuspid focus were observed.
Abdominal tomography revealed hepatomegaly with
heterogeneous parenchyma at the cost of multiple
nodular lesions with predominantly arterial and venous
enhancement, lobed contours and poorly defined borders,
and a 2.6 cm nodular lesion with contrast enhancement
near the distal ileum loop in the right iliac fossa, probably
corresponding to the primary lesion. Diagnosis of low-grade
neuroendocrine neoplasia was confirmed by intestinal
lesion-positive chromogranin A immunohistochemistry.
Elevation of 5-hydroxindoleacetic acid in 24-hour
urine confirmed the suspicion of carcinoid syndrome.
Transthoracic echocardiography revealed adequate left
ventricular systolic dysfunction and severe enlargement
of the right chambers with preserved right ventricular
contractility. The tricuspid valve presented diffuse thickening
of the leaflets and subvalvar apparatus, determining severe
chordae retraction and restricted mobility of the cusps with
severe regurgitant flow on Doppler (Figures 1, 2 and 3).
The pulmonary valve presented thickened leaflets with
severe mobility restriction, systolic flow with increased
3.6 m/s velocity and maximum systolic gradient of 53 mmHg
and mean systolic gradient of 32 mmHg (Figure 4).
Therapy with monthly doses of long-acting somatostatin
analogue (octreotide) was initiated, then followed by
progressive symptomatic worsening. The patient was
submitted to liver transplantation without previous
correction of the valvular diseases. This was followed by
hemodynamic instability and death.

Discussion

Carcinoid syndrome is a rare late manifestation of a
neuroendocrine tumor. Carcinoid tumors can secrete a
large amount of vasoactive substances, which are largely
inactivated by the liver. When tumor cells metastasize to the
liver, vasoactive substances are able to reach the systemic
circulation and determine the clinical manifestations that
are typical of the carcinoid syndrome. These vasoactive
substances will cause structural changes in the endocardium
of the right heart chambers, with plaque deposits of fibrous
tissue on the valvar and subvalvular surfaces. In patients
with echocardiographic evidence of carcinoid heart disease,
survival over a three-year period is 31% versus 68% in those
without cardiac involvement.”
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Carcinoid heart disease typically involves the tricuspid
and pulmonary valves, causing right heart failure.
Involvement of the aortic and mitral valves is rarely
reported.*® Echocardiography is the main diagnostic modality
for evaluating cardiac involvement. The echocardiographic
characteristics of the cardiac carcinoid disease are thickening
of the cusps and the subvalvar apparatus of the pulmonary
and tricuspid valves, determining coaptation failure or
restricted opening of the valvular cusps. Tricuspid valve with
severe regurgitation appears in 90% of the cases; pulmonary
valve with stenosis in 53%; and regurgitation in 81%.°
Pulmonary stenosis may aggravate tricuspid regurgitation
and, inversely, the severity of pulmonary stenosis may be
underestimated because of low cardiac output and large
tricuspid regurgitant volume. Diffuse thickening of the
valves and subvalvar apparatus is less severe in the aortic
and mitral valves compared to the right side, because
vasoactive substances are inactivated in the pulmonary
parenchyma. When the involvement of the left side is
observed, the presence of patent foramen ovale, atrial septal
defect, bronchogenic carcinoid tumor or high circulating
levels of vasoactive substances should be investigated.
Contrast-enhanced transesophageal echocardiography is a
method to check for right-left flow through patent foramen
ovale, which may be present in 41% of the patients.”

Three-dimensional (3D) echocardiography represents a
major breakthrough in cardiovascular diagnosis and allows
the representation of cardiac structures from any spatial point
of view. Evaluation of the tricuspid valve through the 3D
echocardiography presents an incremental diagnostic value
on two-dimensional (2D) echocardiography, favoring the
identification of the cusps and location of valve involvement.
As for the pulmonary valve, 2D echocardiography, 3D
transthoracic echocardiography and 3D transesophageal
echocardiography do not present any significant differences
in their capacity to diagnose pulmonary valve lesions.

In this case, real-time 3D echocardiography was important
in demonstrating the valve origin of pulmonary stenosis and
made clear the role of valve retraction and thickening in
tricuspid valvular dysfunction.

Although some cases present good control of symptoms
with the use of somastotin analogs, evolution into heart failure
is expected. Valve replacement surgery should be an option
in some cases. Prognosis is still limited. In the past decades,
an increase in survival averaging 4.4 years has been observed.
Early surgical indication in asymptomatic patients may be
the factor involved in this improvement, although there is
insufficient evidence in the literature to define changes in
the natural history of the disease.® The therapeutic approach
to the heart disease is complex, and careful evaluation with
complementary imaging tests is critical for proper recognition
of the disease patterns.”'°
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Figure 1 — Real-time three-dimensional transthoracic echocardiography. A: View of atrioventricular valves in their ventricular face during diastole, showing the open
valves; B: The same plane during systole, showing the closed mitral valve and the fixed tricuspid valve.

Figure 2 - Three-dimensional transthoracic echocardiography after reconstruction, showing the tricuspid valve with diffuse thickening of leaflets, shortening of chordae
and apical traction with systolic coaptation deficit. A and C: Ventricular view showing the tricuspid and mitral valves during diastole; B and D: Atrial view showing the
tricuspid and mitral valves during systole.
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Figure 3 - Real-time three-dimensional transthoracic echocardiography with tricuspid valve flow mapping with color Doppler showing fixed leaflets (arrows) and laminar
flow during systole (A and B) and during diastole (C and D). Severe grade tricuspid regurgitation without stenotic component.
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Figure 4 - Real-time three-dimensional transthoracic echocardiography with right ventricular outflow tract mapping and pulmonary valve in four moments of the cardiac
cycle, showing valve stenosis with slight valvar regurgitation associated. A: late diastole; B: pulmonary valve opening; C: systolic peak; D: early diastole.
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