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CARCINOID HEART DISEASE

A cardiologist’s viewpoint

L. LUNDIN

Abstract

In patients with malignant midgut carcinoid tumors, charac-
teristic cardiac abnormalities can be demonstrated by cardiac
ultrasound in 60-70%. These ultrasound findings include mor-
phological and functional changes of the tricuspid and pulmonary
valves, enlargement of the right heart cavities and paradoxical
septal contraction pattern. In patients with severe carcinoid heart
disease leading to right ventricular failure, reconstructive valvular
surgery is of obvious beneficial value and should be considered
when the malignant disease is under control and clinical signs of
right heart failure cannot be managed medically. The pathog-
nomonic carcinoid lesions are mainly located on the right side of
the heart and consists microscopically of fibrous tissue superim-
posed on mural and valvular endocardium. Infiltration into un-
derlying endocardium and myocardium has been demonstrated.
The etiology of carcinoid heart disease remains obscure. The
extent of the cardiac disease seems related to circulating tumor-
released substances such as serotonin and tachykinins.
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Background

Cardiac abnormalities in patients with malignant car-
cinoid tumors were first described in 1930 by Cassidy (1).
The association between the tumor and the typical cardiac
lesions—the carcinoid heart disease—was independently
reported two decades later by three research groups (2-4).
The pathogenetic link between the carcinoid tumor and
this characteristic cardiac disease, however, still remains a
subject of controversy. There seems to be no relation
between the severity of cardiac disease and of other tumor
parameters such as flush, diarrhea, or duration and extent
of the tumor disease (5-6). Several substances known to
be released from carcinoid tumors have been proposed as
possible mediators of the cardiac pathology in carcinoid

heart disease, e.g. vasoactive substances such as serotonin
and bradykinin, but no causal relationship has yet been
found. In a study of 68 consecutive patients with
metastatic carcinoid tumors we found significantly higher
urinary excretion of the serotonin metabolite 5-hydroxyin-
doleacetic acid (5-HIAA) and higher plasma levels of the
tachykinins neurokinin A (NKA) and substance P (SP) in
those with the most extensive carcinoid heart disease (6).

New treatment regimens of the carcinoid tumor disease
have dramatically improved the quality of life and progno-
sis for these patients (7). Since the associated cardiac
disease is one of the major causes of morbidity and mortal-
ity in these patients (8), it is necessary to efficiently investi-
gate and treat also the carcinoid heart disease, in addition
to the tumor disease.

Morphology of the carcinoid heart lesions

Macroscopic anatomy and distribution. The carcinoid
heart lesions are plaque-like or diffuse endocardial thicken-
ings measuring up to 2 mm in thickness. They are almost
invariably found on the right side of the heart, located on
mural as well as valvular endocardium. The tricuspid and
pulmonary leaflets are thickened, retracted and immobi-
lized. Affection of the tricuspid papillary muscles and
chordae frequently occur, which further immobilizes the
leaflets, often in a semiopen position resulting in tricuspid
invompetence more frequently than stenosis. Carcinoid
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lesions also occur on the intima of the venae cavae, the
pulmonary trunk, the coronary sinus and the cardiac veins.
Simultaneous appearance of carcinoid lesions on the right
and left side of the heart has been observed in approxi-
mately 30% of autopsy cases. The left-sided lesions are less
extensive than the right sided ones and most frequently
located on the mitral valve. Lesions on the left ventricular
walls, aortic leaflets, ascending aorta, and coronary arter-
ies have been described (5, 9-14).

Microscopic anatomy. The microscopic appearance of
the carcinoid lesions are uniform. They are superimposed
on normal endocardium and covered by a single layer of
endothelium. Although the lesions on most locations are
delineated by an intact internal elastic membrane, tissue
indistinguishable from typical carcinoid lesions on several
locations extends through this membrane into the underly-
ing myocardium (15). Small- to medium-sized vessels can
be demonstrated in the lesions.

The carcinoid heart lesions are mainly composed by a
stroma rich in acid mucopolysaccharides, reticulum fibers
and collagen, but are typically devoid of elastic compo-
nents. The number of cells in the carcinoid lesions is small
and their proliferation rate low. The majority of cells,
which have characteristics of smooth muscle cells as well
as fibroblasts, have been characterized as myofibroblasts
(14, 16-18).

Clinical presentation

Physical examination. The most characteristic clinical
sign of carcinoid heart disease is the presence of a systolic
precordial murmur representing valvular pulmonary steno-
sis, tricuspid incompetence, or both. Diastolic murmurs
due to tricuspid stenosis or pulmonary regurgitation are
less frequently heard. A precordial lift and a systolic thrill
are sometimes palpable in these patients. The superficial
jugular veins are often distended in the upright position
and the presence of pulsatile jugular veins and a pulsating
liver strongly suggest tricuspid regurgitation. Hepato-
megaly, pleural effusion, ascites and edema of the legs may
be consequences both of the tumor disease and of conges-
tive phenomena due to right ventricular failure
(4, 5,10, 13,17, 19). Electrocardiogram (ECG) and chest
roentgenographic findings seem to be unspecific and of
limited diagnostic value in these patients (5, 10, 17, 20).

Cardiac ultrasound characteristics. Cardiac ultrasound
has greatly improved the diagnostic possibilities in car-
cinoid patients (21-24). Transthoracic cross-sectional
(two-dimensional) echocardiographic images, in particular,
frequently demonstrate abnormalities of the right side of
the heart, in our material of 68 consecutive patients in 66%
(6). Morphological and functional abnormalities of the
tricuspid valve are the most commonly observed patho-
logic cardiac findings in carcinoid patients. These abnor-
malities include increased thickness and reduced motion

amplitude of the tricuspid leaflets and Doppler findings of
tricuspid incompetence. Although the pulmonary valve
leaflets are less frequently visualized than those of the
tricuspid valve, Doppler ultrasound recordings often show
signs of pulmonary stenosis as well as incompetence. The
size of the right atrium was increased in 53% of our
patients and the right ventricle was enlarged in 30%. In
severe cases signs of right ventricular volume/pressure
overload with abnormal septal contraction pattern was
observed (26%). The echocardiographic findings of the left
side of the heart are usually normal. With transesophageal
cardiac ultrasound the proximity of the transesophageal
transducer to the heart generates images which often show
the details of cardiac morphology better than transthoracic
images. In an investigation of 31 consecutive carcinoid
patients the thickened tricuspid leaflets and their often
club-like edges were clearly visualized, and tricuspid in-
competence was actually detected more frequently than
with the transthoracic technique. Presence of a normally
thin inner wall layer of both atria could be demonstrated.
The mean thickness of this wall layer of the right atria in
the carcinoid patients was significantly thicker (p < 0.001)
than that of healthy controls (25).

Hemodynamic characteristics. Increased right atrial and
ventricular pressures with prominent v-waves in the atrial
and central venous pressure curves have frequently been
recorded indicating tricuspid incompetence and volume/
pressure overload of the right heart cavities. Pulmonary
artery pressures are almost invariably found to be normal,
as are left heart pressure tracings. Simultaneous or pull
back pressure tracings and angiographic investigations
often demonstrate pulmonary valvular stenosis, while
tricuspid stenosis has been observed less frequently
(13, 19, 26-28). Pressure curves of the dip-plateau type,
suggesting restrictivity of the right heart chambers, have
been reported (29-30). Cardiac output is often found to
be normal or moderately reduced in patients with car-
cinoid heart disease. During episodes of flushing, however,
an increase in cardiac output has been observed (31).

Management of patients with carcinoid heart disease

Clinical and echocardiographical investigations should
be performed regularly in all patients with malignant car-
cinoid tumor disease in order to detect and follow the
characteristic cardiac abnormalities. Right ventricular fail-
ure due to severe carcinoid heart disease is a serious
prognostic sign, which ought to bring about consideration
of valvular surgery, especially when the clinical signs of
right ventricular failure cannot be controlled medically.
Determination of the plasma levels of atrial natriuretic
peptide (ANP) can provide guidance in making this deci-
sion (32). Valvular surgery has been reported in 32 cases in
the literature and a number of reports have documented
gratifying long-term palliation by valvular surgery in many
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Figure. Mean right atrial and maximal medial-lateral right ven-
tricular diameter measures by two-dimensional echocardiography
before and after valve replacement surgery in 6 patients with
severe  carcinoid  heart  disease; —— = preoperatively,
- - - = postoperatively, t = died postoperatively.

cases despite heavy burden of metastatic disease (33). One
carcinoid patient with tricuspid stenosis has recently been
reported to have undergone tricuspid valvuloplasty (34).
Although angina pectoris may not be present, coronary
angiography might be recommended preoperatively in or-
der to reveal any stenotic carcinoid lesions in coronary
arteries as well as common atherosclerotic changes.

Due to progressive right heart failure, six of our patients
have been subjected to tricuspid and pulmonary valve
replacement surgery. The postoperative course was pro-
longed in the first patient because of peripheral carcinoid
manifestations (flushing, hyperperistalsis, bronchoconstric-
tion), which promptly disappeared on treatment with a
long-acting somatostatin analogue (Sandostatin™). Prob-
ably on account of the prophylactic treatment with this
substance, the remaining 5 patients did not suffer from
carcinoid symptoms of this kind. After an immediate
circulatory improvement, one of the patients died on the
fifth postoperative day in multiorgan failure and septicemia.
The five patients successfully operated on experienced a
rapid improvement with disappearance of symptoms and
signs of cardiac decompensation within 2-4 months. Med-

ical decompensation treatment has been decreased or with-
drawn. At the most recent follow-up 48, 28, 26, 12 and 6
months postoperatively all patients reported a stable circu-
latory improvement. The preoperatively increased right
atrium and ventricle showed a steady decrease in size as
measured echocardiographically (Figure).
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