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Introduction

Neuroendocrine tumors (NETs) are a heterogeneous group of
neoplasms associated with active secretion of vasoactive substances
leading to carcinoid syndrome. We present a rare case of poorly
differentiated NET presenting with Non-ST-elevation myocardial
infarction (NSTEMI).

Case report

A 72 year-old-female presented with intermittent chest pain at
rest and generalized fatigue for 3 days. Patient had a medical history
significant for diabetes mellitus, chronic kidney disease and was recently
diagnosed with poorly differentiated NET of an unknown primary
site. On presentation, she had a heart rate of 105 beats per minute,
a blood pressure of 137/87 mmHg, a respiratory rate of 18 breaths/
min, a temperature of 98.2 F and oxygen saturation level of 94% on
room air. Lung examination showed normal breathing sounds. Cardiac
examination showed rapid and regular heart beats, with normal heart
sounds and no audible murmur. She had no jugular venous distention
or peripheral edema. The rest of the exam was unremarkable. Chest
X-ray was normal. Electrocardiogram showed normal axis, sinus
tachycardia with associated 1-mm ST-segment depression in infero-
lateral leads (Figure 1). Transthoracic echocardiogram revealed normal
left ventricular ejection fraction (60%), with segmental wall motion
abnormality involving basal and mid inferior wall, normal valvular
morphology and function as well as normal right ventricle size and
function. Computerized tomography angiogram of the chest didn’t
show any evidence of pulmonary embolism.

Figure 1. Electrocardiogram showing sinus tachycardia with associated 1-mm ST-segment
depression in infero-lateral leads.
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Pertinent laboratory studies revealed hemoglobin of 12 g/dl, white
blood cell count of 14 x 10° cells/ull, procalcitonin < 0.05 (normal
< 0.1), serum creatinine of 1.2 mg/dl, elevated troponin level which
peaked at 8.04 ng/ml, serum serotonin of 1280 ng/ml, chromogranin
A of 114500 ng/ml and 24 hours urinary 5-HIAA of 332 mg. Owing
to poor prognosis and poor general condition, decision was made to
conservatively mange her NSTEMI. She was started on a somatostatin
analogue and a beta-blocker, with secondary improvement in her
symptoms.

Discussion

NETs are heterogeneous group of tumors which vary in their
histological and biological characteristics. Several classification systems
have been proposed for NETs, but broadly they can be categorized into
poorly differentiated NETs and well differentiated NETs [1]. Many of
the NETSs are capable of secreting various humoral factors producing
constellation of symptoms; what is known as carcinoid syndrome
[1]. Carcinoid syndrome is typically described in well differentiated
neuroendocrine tumors of the digestive tract and lungs, however,
occasionally NETs in other sites can cause carcinoid syndrome [1].
These tumor products are typically broken down in the liver, that’s
why carcinoid syndrome mostly occurs in cases of metastasis to the
liver with secretion of tumor products into the systemic circulation.
As many as 40 secretory products have been identified to contribute
to carcinoid syndrome, most prominently are serotonin, histamine,
kallikrein and prostaglandins [2].

Cardiac involvement in carcinoid syndrome occurs in as many
as 50% patients, with approximately 20% of patients having cardiac
symptoms as initial presentation [3]. Cardiac involvement is a major
cause of morbidity and mortality in patients with carcinoid syndrome
[3]. Right sided heart lesions are the predominant form of cardiac
involvement, with fibrous deposits affecting valves and endocardium
of right side of the heart [3]. The inactivation of the humoral substances
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by the lung, generally protect left side of the heart from being affected.
However, left sided heart lesions occur in less than 10% of cases of
carcinoid syndrome mostly in setting of primary bronchial tumors or
advanced tumors with extremely high levels of vasoactive substance
[3]. NSTEMI complicating carcinoid syndrome has been rarely
described in literature. Few case reports exist on vasospastic angina
occurring in carcinoid syndrome and usually in patients with pre-
existing ischemic heart disease [4,5]. The mechanism for NSTEMI
in our patient could be related to the extremely high serotonin levels.
Previous studies have suggested that serotonin plays a role in coronary
artery disease [6]. Serotonin has a diverse physiological effect on the
cardiovascular system [7]. Serotonin has a vasodilator effect on blood
vessels mediated by 5-hydroxytryptamine-1 (5-HT1) receptors, as
well as release of endothelial derived relaxation factors (EDRF) from
healthy endothelium [7]. On the other hand, it has a vasoconstrictive
effect mediated by direct action on 5-hydroxytryptamine-2 (5-HT2)
receptors on endothelium and vascular smooth muscle cells, and
indirectly by potentiating the effect of other vasoconstrictive agents such
as histamine, angiotensin II, and norepinephrine. The vasoconstrictive
effect is more prominent in atherosclerotic vessels owing to the lack
of EDRF mediating vasodilatory effect of serotonin. The diverse
vascular effect of serotonin could even cause different tonic responses
in segments of the same coronary vessel [8]. Athero-thrombosis
could have also contributed to the NSTEMI as a consequence of the
hypercoagulable state associating malignancies. Also, experiments
have shown that high serotonin levels may play a role in endothelial
injury and augment the effects of other platelet activation agonists,
both of which might lay the groundwork for thrombosis [6]. However,
NETs are more typically associated with venous thrombosis [2] rather
than arterial thrombosis.

In addition to the fore-mentioned mechanisms mediated by
serotonin, other polypeptides and amines secreted by carcinoid

syndrome could theoretically augment the coronary vasospastic
response [5]. To summarize, we report a very rare presentation for
carcinoid syndrome with NSTEMI. We assume this was secondary
to the extremely high levels of serotonin in our patient’s blood, with
resulting vasospasm and possible athero-thrombosis. Cardiovascular
complications such as myocardial infarction should be kept in
consideration when managing cases of carcinoid syndrome, especially
with very high levels of vasoactive substances.
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