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Abstract 

Carcinoid syndrome is a rare condition associated with neuroendocrine tumors (NETs), particularly those in the gastrointestinal or bronchial 
systems. It results from releasing vasoactive substances, such as serotonin, into the bloodstream, leading to symptoms like flushing, diarrhea, 
and heart valve damage. Diagnosis involves clinical evaluation, biochemical tests, and imaging studies. Treatment includes somatostatin 
analogs, surgery, and other approaches. Potential complications include carcinoid crisis and carcinoid heart disease. Despite its rarity, increased 
awareness and research enhance the management of carcinoid syndrome and associated NETs. This review article aims to provide an overview 
of carcinoid syndrome and its clinical approach. Increased awareness, a better understanding of pathogenesis, and the development of new 
treatment modalities are contributing to improved care for individuals with carcinoid syndrome.
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Introduction 

Carcinoid syndrome is a rare condition that occurs as a result 
of carcinoid tumors, which are slow-growing neuroendocrine 
tumors typically originating in the gastrointestinal tract or 
bronchial system [1,2]. Epidemiologically, in the USA, the 
incidence of carcinoid syndrome is estimated to be around 0.05 to 
0.5 cases per 100,000 individuals. Although it is considered a rare 
disease, its prevalence may be underestimated due to its indolent 
nature, often leading to delayed diagnosis [2]. The pathogenesis  

 
of carcinoid syndrome involves the secretion of biologically active 
substances, such as serotonin, by the carcinoid tumor cells. These 
substances are released into the bloodstream and can cause 
various symptoms. Most carcinoid tumors express serotonin 
receptors, leading to excessive serotonin production, triggering 
the characteristic symptoms seen in carcinoid syndrome [1-4]. 
Clinical presentation of carcinoid syndrome can vary, but common 
manifestations include flushing, diarrhea, bronchoconstriction, 
and right-sided heart valve damage. These symptoms occur due 
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to the release of vasoactive substances like serotonin, which affect 
blood vessels and various organs, leading to a diverse range of 
clinical features.

Carcinoid syndrome diagnosis involves clinical evaluation, 
biochemical testing, and imaging studies [4,5]. Measuring urinary 
5-hydroxy indole acetic acid (5-HIAA), a serotonin metabolite, is 
a valuable diagnostic tool. Imaging techniques like CT scans or 
somatostatin receptor scintigraphy can help localize the tumor. 
Endoscopy and biopsy are often necessary to confirm the presence 
of carcinoid tumors [6,7]. The primary goal of this review article 
is to provide a comprehensive overview of carcinoid syndrome, 
covering its epidemiology, pathogenesis, clinical presentation, 
diagnosis, and treatment options. It aims to synthesize current 
knowledge and research findings on the condition, offering a 
valuable resource to better understand this rare but clinically 
significant syndrome. 

Epidemiology

The epidemiology of neuroendocrine tumors (NET), including 
carcinoid syndrome, has been changing over the years, with 
increasing incidence and awareness of the condition. Carcinoid 
syndrome is associated with neuroendocrine tumors and has 
distinct epidemiological characteristics [7]. The incidence of 
carcinoid syndrome has been reported to be relatively rare 
where an estimate of 10% of neuroendocrine tumors lead to this 
syndrome [8], with varying figures depending on the region. In the 
United States, the incidence is estimated to be around 0.05 to 0.5 
cases per 100,000 individuals affecting both males and females 
in equal numbers, African Americans are more affected than 
other ethnic groups and being more common in patients > 65 yrs 
[9]. NET usually originates from the GI tract at 70% followed by 
respiratory tract with 25%. 

More commonly, carcinoid tumors arise from the midgut 
(the distal ileum or appendix) and being atypical sites foregut 
and hindgut where we get an order of prevalence of 35% for the 
appendix, 28% ileum, 13% rectum and other 13% for the bronchi. 
Gallbladder, pancreas, larynx, ovaries, liver and testicles have 
an incidence of 1%; however, these organs tend to metastasize 
more frequently through portal vein and mesenteric lymph 
nodes [10]. Carcinoid syndrome is rare, but its prevalence may 
be underestimated due to its indolent nature and often delayed 
diagnosis [11,12]. Prevalence data are challenging to ascertain, but 
it is believed to be increasing. While carcinoid tumors generally 
have a better prognosis than many other cancers, some cases can 
be associated with poor outcomes, especially if metastases are 
extensive. Mortality rates vary depending on tumor location and 
stage at diagnosis [8]. The prognosis for carcinoid syndrome is 
influenced by factors such as tumor size, location, stage, and the 
presence of metastases. Early diagnosis and intervention can lead 
to better outcomes. Many patients have a good prognosis with 
appropriate treatment [7,11].

Pathogenesis

Carcinoid Syndrome (CS) is a paraneoplastic syndrome 
that occurs due to the secretion of approximately 40 vasoactive 
hormones, predominantly 5-hydroxytryptamine (5-HT), into 
the systemic circulation after escaping first-pass hepatic 
metabolism [13,14]. Neuroendocrine Tumors (NETs) are a group 
of heterogeneous malignancies that arise in the gastrointestinal 
tract. These can be classified based on embryonic divisions of 
the GI tract, such as foregut, midgut, and hindgut [15]. NETs 
can also be found in the lungs and pancreas and rarely in other 
organs such as the breast, ovary, prostate, thymus, and skin 
[16]. Vasoactive hormones secreted by NETs, predominantly 
serotonin, histamine, tachykinins, kallikrein, and prostaglandins, 
are normally inactivated in the liver [17]. CS occurs when there 
is NET metastasis to the liver that results in vasoactive hormones 
directly entering the systemic location or are not inactivated due 
to impaired liver function due to the metastatic disease [18]. CS 
can also result in the absence of hepatic metastasis, such as gut 
tumors with locoregional disease or tumors that directly release 
vasoactive hormones into circulation, such as bronchial or ovarian 
carcinoid tumors [19].

The majority of carcinoid tumors express serotonin receptors, 
particularly the 5-HT2A receptor. This receptor activation by 
serotonin results in vasodilation and the release of various 
vasoactive substances, including bradykinin and histamine, which 
play a role in the pathogenesis of carcinoid syndrome symptoms. 
These vasoactive substances affect blood vessels and organs, 
leading to diverse clinical features. The liver typically plays a 
crucial role in metabolizing and deactivating biologically active 
substances like serotonin [16]. However, in cases where carcinoid 
tumors have metastasized to the liver or there is a hepatic 
compromise, these substances bypass hepatic metabolism, leading 
to their systemic circulation and the development of carcinoid 
syndrome. Carcinoid tumors can also produce other bioactive 
compounds, such as chromogranin A and neuron-specific enolase, 
which serve as biomarkers for tumor activity and can contribute 
to the overall pathogenesis of the syndrome [17-19]. The tumor’s 
location and the extent of metastasis can influence the severity 
of symptoms and the pathogenesis of carcinoid syndrome. 
Understanding the pathogenesis of carcinoid syndrome is 
essential for its diagnosis and management. Biochemical testing, 
such as measuring urinary 5-HIAA (a serotonin metabolite), is a 
valuable diagnostic tool, helping to identify and quantify excess 
serotonin production. Imaging studies are also crucial for locating 
and assessing the extent of the tumors. Endoscopy and biopsy are 
often necessary for confirming the presence of carcinoid tumors 
and their pathogenic role in carcinoid syndrome.

Clinical Features

There is a wide range of clinical manifestations associated 
with carcinoid tumors. Primordial manifestations such as 
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diarrhea, hyperemia, pain, asthma, wheezing, and pellagra vary 
in percentage depending on the stage of development (initial 
or during disease), getting 32-93% on initial development and 
a 68-100% during disease for diarrhea, 23-100% on initial 
development and a 45-96% during disease for hyperemia, 10% 
and 34% respectively for pain and a minor percentage for asthma, 
wheezing and pellagra [20]. Diarrhea is known to be aqueous, with 
approximately <1L a day in 60% of patients. It is accompanied 
by abdominal pain and hyperemia in 85% of cases, with an 
estimated duration of 2 or 5 minutes or hours in an advanced 
stage. Hyperemia is predominantly observed in metastatic NET 
of the midgut, whereas in cases of bronchial NET, the duration is 
higher, reaching days. And 67% of patients manifest steatorrhea 
as an initial sign [21,22]. 

 

During the syndrome development, cardiac manifestations 
could happen in 11-40% of cases. This is due to the formation of 
fibrotic plaques localized in the endocardium, which could end up 
in carcinoid heart disease (CHD) where it is observed in patients 
with tricuspid insufficiency (90-100%), tricuspid stenosis (43-
59%), pulmonary insufficiency (50-81%), pulmonary stenosis 
(25-59%) and lesion on the left half of the heart (11%) who in 
the future might develop cardiac insufficiency [20-23]. However, 
these numbers are decreasing in intensity and frequency, and a 
hypothesis is due to the use of somatostatin analogs. In addition, 
there are dermatological (pellagryform skin lesions), respiratory 
(wheezing), neurological manifestations (cognitive decrease), 
Peyronie’s disease, and occlusion of mesenteric veins or arteries 
[20].

Diagnostic approach

Carcinoid syndrome has various biomarkers available to 
make the correct diagnosis. Even though clinical diagnosis is vital, 
biochemical analysis is imperative. The biochemical analyses 
available are 24-hour urinary excretion of 5- HIAA (5- hydroxy 
indole acetic acid), Chromogranin A, and increased serotonin 
serum levels [24]. Measuring the levels of 5-HIAA is the initial 
laboratory test of choice. 5-HIAA is a degradation product of 
serotonin metabolism. Therefore, in carcinoid syndrome, it will be 
elevated. This test should be done in a 24-hour urine sample; it 
has a sensitivity of 73% and a specificity of 100%. However, false 
positives have been described, specifically in patients who eat 
foods rich in tryptophan. Consequently, the patient should avoid 
these tryptophan-rich foods 72 hours prior [24]. Chromogranin 
is a secretory protein produced by neuroendocrine cells and is 
used as a biomarker for these tumors. Chromogranin A is used 
not as a diagnostic test but as a test to assess disease progression, 
response to therapy, or recurrence in carcinoid syndrome and 
tumors. Elevations of Chromogranin A have been described 
primarily on metastatic midgut lesions. Plasma Chromogranin A 
levels are sensitive but not specific, as they are also elevated in liver 

failure, renal impairment, atrophic gastritis, and IBD. Therefore, 
plasma chromogranin A is more preferred as a screening test than 
its diagnostic ability [25]. Plasma 5-HIAA can also be used as a 
diagnostic test. It can and should be used as a diagnostic and for 
monitoring patients with carcinoid tumors [25]. Imaging studies 
can and should be used to assess the location of the leading site of 
the carcinoid tumor. X-ray is a simple tool and can be used when 
the tumor’s location is considered pulmonary [25]. Somatostatin 
receptor scintigraphy is the preferred imaging test to locate 
the lesion, based on the principle that these tumors have high 
concentrations of somatostatin receptors [24]. The radionuclides 
used in this test are indium-111 octreotide and indium-111 
pentetreotide. The degree of uptake is directly proportional to the 
density of the receptors [25].

Treatment Strategies

Treatment of carcinoid syndrome focuses on reducing the 
hormone levels or tumor load to reduce symptoms, especially 
those produced due to increased serotonin serum levels, 
such as skin flushing and diarrhea [26,29]. While surgery 
remains the mainstay of many gastroenteropancreatic NETs, 
somatostatin analogs, such as octreotide LAR and lanreotide, have 
revolutionized the management of these tumors [31]. Long-acting 
somatostatin analogs are considered cornerstones in treating 
carcinoid syndrome [29].

Pharmacological Treatment

Somatostatin analogs have been extensively studied in 
patients with CS and are considered the central pillar when 
treating the clinical disease. Somatostatin, secreted by the 
pancreas, is known to bind somatostatin receptors, which are 
expressed in most (80%) carcinoid tumors [26]. Octreotide and 
lanreotide both target the somatostatin receptor subtype 2 and 
have even been proven to inhibit tumor growth in clinical trials 
[27,28]. Both drugs are available for injection: Octreotide at a dose 
of 20 to 30mg, intramuscularly, once a month, and Lanreotide 
subcutaneously, at 120 mg every month [28]. Somatostatin 
analogs inhibit gallstone contractility. Therefore, prophylactic 
cholecystectomy is sometimes recommended [26]. Serotonin is 
synthesized from tryptophan through the action of tryptophan 
hydroxylase. The FDA has recently approved telotristat in the 
US, an oral tryptophan hydroxylase inhibitor, to be used with 
somatostatin analog therapy, mainly to control the diarrhea 
associated with CS [26].

It has been proven to considerably decrease the serum levels of 
5-HIAA, which poses a promising option for treatment to prevent 
or delay the onset of carcinoid heart disease (CHD) [28]. When 
diarrhea and flushing are refractory to the action of somatostatin 
analogs, interferon alfa has been proven to provide relief in 40 to 
50% of cases [28]. It also may produce antitumor effects via T-cell 
stimulation, although objective responses are scarce [26,28]. 
However, tolerability may be low, given that fatigue, fever, and flu-
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like symptoms occur in most patients [27]. Chemotherapy is not 
usually helpful in decreasing symptoms of carcinoid syndrome 
secondary to well-differentiated neuroendocrine tumors but 
is used as first-line treatment to treat malignant, high-grade, 
poorly differentiated neuroendocrine tumors of the pancreas and 
stomach, especially if Ki67 antibody levels are over 10% [26]. Used 
combinations of chemotherapeutic agents include streptozotocin, 
5-fluorouracil, platinum compounds, and methotrexate [26,27]. 
Although not considered chemotherapy, everolimus is registered 
as an antiproliferative treatment option for progressive NETs [27].

Non-pharmacological Treatment

Cytoreductive surgery is the mainstay in the surgical 
treatment of carcinoid syndrome. Surgery is reserved for patients 
with 90% of the tumor bulk can be removed without diffuse bi-
lobar involvement, compromised liver function, or widespread 
extrahepatic metastases. Hepatic resection can control the 
symptoms of carcinoid syndrome [26]. Patients with carcinoid 
syndrome received a continuous infusion of octreotide (2000 
µg/day) at least 12 hours before, during, and at least 24 hours 
after surgery to prevent perioperative carcinoid syndrome [30]. 
Embolization is a therapy to treat liver tumors by blocking their 
blood supply. Because liver tumors thrive or highly oxygenated 
blood from the hepatic artery, blocking that supply may kill it. 
Embolization of the entire liver can be undertaken for patients 
with bilobar disease. Bland embolization uses only microparticles, 
whereas chemoembolization, also known as transarterial 
chemoembolization (TACE), uses chemotherapy in addition to 
microparticles. Patients undergoing HAE should also receive pre- 
and post-embolization octreotide to prevent a carcinoid crisis. 
Radiofrequency ablation delivers heat through a needle to the 
metastatic cells in the liver, causing cell death. Microwave ablation 
destroys liver tumors using the heat generated by microwave 
energy. Radioembolization using yttrium-90 (90Y)-labeled resin 
or glass microspheres is growing [26]. 

Complications: Carcinoid crisis

Carcinoid Crisis (CC) is generally described as a sudden onset 
of hemodynamic instability (prolonged hypertension or severe 
hypotension, unresponsive to standard practices), sometimes 
accompanied by characteristics of carcinoid syndrome, such 
as prolonged flushing, wheezing, and hyperthermia. The 
underlying mechanism of CC is still unknown. However, some 
Authors first hypothesized that CC could represent an extreme 
complication of Carcinoid Syndrome caused by a sudden and 
massive release of tumor hormones that may be triggered by 
tumor manipulation or anesthesia [32]. CC is mainly associated 
with foregut (respiratory tract, thymus, stomach, duodenum, 
and pancreas) and midgut (small intestine, appendix, and right 
colon) NETs. Although theoretically, every kind of tumor stress 
can cause CC, it typically occurs during invasive procedures, such 
as surgery and liver embolization, but it can also arise during 
clinical examination [33]. An excessive amount of serotonin in 

the bloodstream, the principal amine responsible for CS, could 
cause CC due to increased tryptophan intake in the diet or, less 
likely, a release after spontaneous tumor necrosis [34]. In CC, the 
most implicated compounds seem to be vasoactive peptides, such 
as serotonin, histamine, bradykinin, tachykinins, and kallikrein. 
In particular, patients with carcinoid flushing exhibit elevated 
levels of bradykinin and kallikrein in the bloodstream, which are 
considered the most probably responsible for flushing rather 
than serotonin [35]. Current guidelines, such as the European 
ENETS and the American NANETS, continue to recommend the 
administration of octreotide to prevent and manage CC onset [36].

Complications: Carcinoid Heart Disease

Carcinoid heart disease (CHD), once considered an enigma, 
has dramatically improved its diagnosis and treatment over the 
last two decades [37,38,45]. Despite being a rare presentation 
of carcinoid syndrome, it eventually manifests in about 50% 
of the patients and is a significant contributor to morbidity 
and mortality [39,40]. Carcinoid heart disease is commonly a 
paraneoplastic manifestation of carcinoid tumors mediated by 
serotonin, histamine, tachykinins, prostaglandins, and kallikrein 
secretion [39,40]. Under normal circumstances, these substances 
cannot cross the hepatic first-pass metabolism and thus cannot 
enter the systemic circulation and reach the right side of the heart. 
Additionally, the left side of the heart is protected from these 
substances by monoamine oxidase in the pulmonary capillaries, 
which degrades serotonin [39]. Therefore, for CHD to occur, liver 
metastases should sufficiently compromise hepatic function 
[39,40]. Exceptions include ovarian carcinoids, which can bypass 
portal circulation, and midgut carcinoids with retroperitoneal 
lymph node metastases, whose drainage is into the thoracic duct 
[41,42]. CHD has an insidious onset, usually between 50-70 years, 
with most patients being asymptomatic and incidentally detected 
[39,45]. The most common presentation of CHD is fatigue and mild 
dyspnea on exertion [3]. CHD can be classified into the following 
clinical phenotypes:

Valvular disease

The right-sided valves are involved more commonly with 
tricuspid valve disease, seen in 97% of the cases, and pulmonary 
valve disease, in 88% of the cases. Regurgitant lesions were found 
to be more common than stenosis lesions in both of the right-
sided valves. Clinical findings include a pan systolic murmur which 
increases on inspiration (Tricuspid regurgitation TR), elevated 
jugular venous pulse with prominent a-waves (Tricuspid stenosis 
TS) and prominent v-waves (TR) and, less commonly, a mid-
diastolic murmur (TS). Pulmonary valve disease can result in the 
findings of an early diastolic murmur (Pulmonary regurgitation 
PR) and, less commonly, ejection systolic murmur (Pulmonary 
stenosis PS) [39].

Right-heart failure can complicate this, which presents with 
pedal edema, ascites, and hepatomegaly [39]. Left-sided valvular 
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involvement is seen in only 1 out of 10 cases and is usually either 
due to a patent foramen ovale, lung carcinoids, or extensive liver 
involvement [40]. Murmurs can be present in such cases due to 
aortic or mitral valve disease [39]. Serotonin is implicated as the 
chief culprit behind CHD. It stimulates fibroblastic growth and 
leads to fibrosis of the cardiac valves, similar to that produced by 
fenfluramine or ergotamines [39]. Transforming growth factor-
beta (TGF-beta) also contributed to fibrosis, especially TGF-beta1 
and TGF-beta3 isotopes [44]. Increased levels of TGF-beta latency-
associated peptide and latent binding protein have been found in 
valve specimens of CHD patients, both stimulating fibrosis [39,44]. 
This leads to the deposition of fibrous plaques on the valve leaflets 
and cusps, chordae tendinae, papillary muscles, ventricular walls, 
and pulmonary artery intima. These plaques lead to commissural 
fusion and chordae contractures, causing the valvular 
manifestations of CHD [39]. Histopathological examination of 
these plaques shows the deposition of an extracellular matrix and 
myofibroblasts lined by an endothelial cell layer. They also show 
lymphocytic and mast cell infiltration. The underlying valvular 
structure is intact [39]. 

Vasospastic disease

Patients with CHD can present with symptoms suggestive 
of acute coronary syndrome and are found to have coronary 
vasospasm, especially those with nonocclusive coronary artery 
disease. In patients with atherosclerosis, there is a downregulation 
of vasodilatory 5-HT1 receptors and an upregulation of the 
vasoconstrictor 5-HT2 receptors in the vascular endothelium. 
Thus, serotonin can cause coronary vasospasm in patients with 
CHD. In the presence of a patent foramen ovale, serotonin can 
lead to stent thrombosis in the coronary arteries through platelet 
activation [39,45].

Arrhythmias

Although uncommon, serotonin release in carcinoid syndrome 
is associated with ventricular tachyarrhythmias and atrial 
arrhythmias. The mechanism proposed is cardiac stimulation by 
increased sympathetic impulses induced by a vasoactive amine 
[39,45].

Direct myocardial disease

Rarely, CHD can be caused by metastases to the cardiac 
muscle, the most common site being the ventricular septum [43]. 
It is usually asymptomatic when it presents as a single atrial mass, 
while ventricular septal metastases can present with outflow tract 
obstruction. They are associated with a higher tumor burden [45].

Diagnosis of CHD involves a combination of biomarkers and 
radiological tests. Urinary levels of 5-HIAA and chromogranin A 
are used to evaluate disease progression and cardiac involvement. 
NT-proBNP is found to have diagnostic value in CHD with 
sensitivity and specificity rates of 92% and 91%, respectively. It is 
also used for prognostication, with higher levels pointing to higher 

mortality prospects [39,45]. The primary diagnostic tool for CHD 
is a 2-dimensional (2D) transthoracic echocardiography (TTE). 
It is helpful in evaluating valvular disease and cardiac function 
and can also identify intracranial metastases. 3-dimensional 
(3D) TTE is preferred over its 2D counterpart, especially in 
aortic valve disease in CHD. Speckle-tracking TTE can be used 
for prognostic stratification of risk in CHD. Multidetector CT 
(MDCT) and cardiac MRI can be alternatives when TTE images are 
suboptimal or cardiac metastases need to be evaluated [45]. The 
presence of somatostatin receptors on the tumor cells has enabled 
the use of radiotracer modalities in the diagnosis of cardiac 
metastases in CHD. Ga-68 octreotide, In-111 octreotide, and 
F-dihydroxyphenylalanine can be used for this purpose. Newer 
tracers, such as iobenguane I-123, can also be used [45].

The management of CHD involves medical and surgical 
techniques. Heart failure is managed medically as per the standard 
of care. However, volume-depleting agents such as diuretics 
should be used cautiously in patients with right ventricular 
failure and valvular disease as they can reduce cardiac output. 
While somatostatin analogs such as octreotide, pasireotide, and 
lanreotide can lower serotonin levels and provide symptomatic 
improvement in carcinoid syndrome, they cannot reverse cardiac 
disease progression or reduce mortality rates. They may be used 
preoperatively to prevent hemodynamic instability [45]. In cases 
resistant to somatostatin analogs, Interferon-alpha can be given. 
Several drugs are currently being evaluated for their efficacy in CHD, 
such as the paclitaxel-trastuzumab-Interleukin12 combination 
and a peripheral serotonin synthesis inhibitor, telotristat etiprate 
[45]. Surgical treatment includes valve replacement for right heart 
dysfunction and symptomatic valvular heart disease. Biological 
and mechanical valves can be implanted. However, both come with 
their set of shortcomings. Biological valves have a higher risk of 
early degeneration due to their susceptibility to carcinoid-induced 
fibrosis and graft failure. In contrast, mechanical valves require 
long-term anticoagulant ions following implantation, which can 
increase the bleeding risk and reoperation need [45].

Conclusion

Carcinoid syndrome is a rare condition associated with 
carcinoid tumors, typically slow-growing neuroendocrine tumors 
in the gastrointestinal tract or bronchial system. The syndrome is 
characterized by releasing biologically active substances, including 
serotonin, into the bloodstream, leading to symptoms such as 
flushing, diarrhea, bronchoconstriction, and heart valve damage. 
Diagnosing carcinoid syndrome involves clinical evaluation, 
biochemical testing (including urinary 5-HIAA measurement), 
and imaging studies such as CT scans and somatostatin receptor 
scintigraphy. Endoscopy and biopsy may be necessary for 
confirmation. The treatment of carcinoid syndrome includes 
somatostatin analogs, surgery, and other pharmacological and 
non-pharmacological approaches, depending on the specific 
case. Carcinoid heart disease and carcinoid crisis are potential 
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complications associated with this syndrome. Carcinoid syndrome 
is relatively rare but associated with significant morbidity and 
mortality. Patients may present with relatively fewer symptoms 
even in the advent of a severe disease. Causes of carcinoid syndrome 
are hitherto unrecognized. Multiple treatment options are 
available, including surgery. Various complications are associated 
with this rare paraneoplastic syndrome. Hence, interprofessional 
management is required for improved outcomes. Epidemiological 
studies are increasing awareness of pathogenesis, diagnosis 
and prognostic factors, and various new treatment modalities. 
It carries a pretty good prognosis if diagnosed and managed in 
time. However, more multi-center trials involving new treatment 
modalities and primarily focusing on carcinoid tumors should be 
done.
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