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Objectives

Epidemiology, classification

Clinical presentation  sporadic and 
Genetic

Diagnostic tests  histopathologic , serum , 
urine and radiologic

Treatment 



Neuro : identification of dense core granules 
than do not contain synapsis, unlike neurons

Endocrine : synthesis and secretion of 
monoamines 

NETs are capable of storing and secreting different 
peptides and amides

Net patients may be consulted in endocrinology 
clinics due to symptoms related to hormone 
production, or referred by GI or Surgery units





History
1907

Sigfried Obemdorfer-
Carcinoid

1928

Gasset and Mason –NET

1963

Williams and Sandler –
Classification based on 
embryonic divisions

1972

Arrigoni et al – Atypical 
carcinoid

1980

WHO - NET and PNET

1999

Travis WHO –Typical and 
atypical Cs , LCNEC, SCLC

2000

WHO
•Well differentiated with probably benign 
behavior

•Well differentiated with uncertain 
behavior

•Poorly differentiated NEC with high grade 
malignant behavior

HISTORY



Incidence and 
Prevalence

0.5 % of all newly 
diagnosed 
malignancies

Prevalence of NETs 
2014 in USA 171,321 
cases , more than all 
2013 GI combined 
malignancies

Women 2.5 :1 males

2/3 Nets GEP-NET 
mostly from distal 
ileum in small 
intestine, followed 
lung 

22% metastatic 

Usual diagnosis is 
delayed 52 months, 
seeing 6 healthcare 
providers a priori

Oronsky, et al. Neoplasia vol n012 dec 2017



6.4 fold increase rate 
between 1973 and 2012



Epidemiology of Neuroendocrine Tumors

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Other Curiously sites :

Sphenoid sinus

Middle ear

Renal pelvis

Mediastinum

Retroperitoneum

Cavernous sinus

Lymph node

Fallopian tube

Parotid gland



Size matters

Over 2 cm

Malignant

Less than 1 cm

Benign 



Metastasis 
behavior 
unpredictable

Thymic                   myopericardium

GI carcinoids         orbit

Bronchial               spinal cord

Lung                        choroid or breast

Visceral                   skin



However …
It does seem that 

NETs have a 
general 

predisposition to 
metastasis to non 
classic sites , such 

as :

Myocardium

Breast Eye



Oronsky B, Ma P, Morgensztern D, Carter C. Nothing But NET: A Review of Neuroendocrine Tumors and Carcinomas. Neoplasia. 2017;19(12):991-1002. doi:10.1016/j.neo.2017.09.002

Embryological site classification



WHO 
Classification

• 2010

• Low proliferative 
NETs

• Poorly 
differentiated 
NEC

• 2015

• G1  ki 67 less than 2 
%

• G2  Ki 67  2-20 %

• G3 NEC Ki 67 over 
20%

Ki 67 index : measure the % cancer cells  that stain for this marker of cell proliferation



WHO CLASSIFICATION For NENs of the GI 
Tract

Oronsky B, Ma P, Morgensztern D, Carter C. Nothing But NET: A Review of Neuroendocrine Tumors and Carcinomas. Neoplasia. 2017;19(12):991-1002. doi:10.1016/j.neo.2017.09.002



G3 tumors with Ki-67 20-55% are referred to G3 NETs, those with Ki-67 I 55-100% are to be referred as G3 NECs





Hereditary Tumor 
Syndromes Associated 
with Neuroendocrine 

Tumors

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Lesson from Hereditary Syndromes

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Diagnostic 
Pathology

Well differentiated NETs : CgA
and Synaptophysin   

NEC: solid proliferation of tumor cells with 
irregular nuclei, high mitotic features and less 
cytoplasmic secretory granules

Up to 40% of NECs contain elements of non endocrine histology, 
yet the endocrine component has to exceed30% to be called NEC; 
otherwise it is called mixed adenoneuroendocrine carcinoma

This Photo by Unknown Author is licensed under CC BY-NC

https://www.dovepress.com/primary-renal-carcinoid-tumor-case-report-and-review-of-the-literature-peer-reviewed-fulltext-article-OTT
https://creativecommons.org/licenses/by-nc/3.0/


Circulating Biomarkers in Neuroendocrine Tumors

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



CgA

• The precise function of CgA is unknown

• Thought to be involved  in packaging and  processing of neuropeptide 
precursor and peptide hormones

• May play a role in organization of matrix

• Physiologic : parathyroid     inhibitor

pancreas         inhibitor of insulin , increases glucagon 

adrenal            inhibitor of catecholamines

fat                     inhibits leptin

Also has a role in reproductive and cardiovascular functions 

CgA is also elevated in inflammatory conditions  : RA , SLE , COPD ,  IBD



Circulating Biomarkers in Neuroendocrine Tumors

Chromogranin A levels in patients

with malignant carcinoid tumors in 

relation to tumor mass 

Chromogranin A levels in patients with tumors 

with different histological grading 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Circulating Biomarkers in Neuroendocrine Tumors

Comparison between circulating levels of chromogranin A and chromogranin B in 

patients with various NETs. EPT endocrine pancreatic tumors, MEN1 multiple 

endocrine neoplasia type 1, PHEO pheochromocytomas 
S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Causes of false 
elevation of CgA

Exercise
Stress
Colon, lung, breast, liver and prostate cancer
CKD
Parkinson
Untreated HTN
Steroids
Chronic atrophic gastritis type A
PPI (NEED TO DISCONTINUE X  MORE  THAN 2 W)
IBS
Liver disease
HPT

Sensitivity 71-83% 
MEASURED AT FASTING



General Biomarkers

• Biomarkers
• Cga , CgB . Pancreastatin

• PP ,  NSE . Neurokinin, neurotensin

• HCG alpha , Betta
• Pro-gastrin releasing peptide (GRP)
• Cytokeratine fragments (CKfr)

• Specificity

• High for prognosis of small intestinal 
nets(CgA),MEN I, duodenal , rectal and 
pheo (CgB)

• I  yet elevated CgA and PP s95% for 
functional pNETs

NSE small cell lung CA MTC pNET and 
PHEOs

• L increased in malignant pNETS

• Small cell lung CA

• Malignancies of epithelial origin



Site-SPECIFIC Markers

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



It is recommended to use 
CgA and CKfr in well 
differentiated NETs ( G1 , 
G2 )
whilst in NEC G3 , pro –
GRP, CKfr , and NSE 

Circulating biomarkers in Neuroendocrine tumors, Kjell 
Oberg, Neuroendocrine tumors page 127



Types and clinical 
features
• Gastroenteropancreatic NET 50-60 y 

Incidental at surgery

Vague abdominal              
symptoms

a. Appendiceal :usual post op diagnosis , less 
than 1 % Cs

b. Gastric NEN   : type I Chronic atrophic gastritis  
with or without pernicious anemia

type II Zollinger Ellison at MEN

type III sporadic,large solitary, 
invasive, occasionally producing atypical Cs 
mediated by histamine and serotonine

c. Colorectal NEN   Aggressive, associated with 
poor prognosis



Criteria for the CLASSIFICATION of 
Pulmonary NETs

Oronsky B, Ma P, Morgensztern D, Carter C. Nothing But NET: A Review of Neuroendocrine Tumors and Carcinomas. Neoplasia. 2017;19(12):991-1002. doi:10.1016/j.neo.2017.09.002



Mesenteric fibrosis

• 50% pathognomonic of Midgut NET

• Spoke wheel  appearance

• Ischemia of vessels and intestinal 
obstruction

• Decreased absorption of nutrients

• Ascites

• Rare, uretheral obstruction

• Elevated 5 HIAA TGFs



NEN of GU tract
• Rare, primarily in the kidney and 

urinary bladder

• Presentation : abdominal pain, 
abdominal mass, weight loss, 
hematuria

• cervix and ovaries , endometrial , 
vulva , vagina

• prostate, testicles, scrotum, penis, 
urethral

• Less than 10%  with symptoms of 
hormone production or carcinoid



FUNCTIONAL VS NON FUNCTIONAL

Both tend to present late with non specific 
symptoms 



Raphael M, Chan D, Law C, Singh S. Principles of diagnosis and management of neuroendocrine tumors. Can Med Assoc J. 2017;189(10):E398-E404. doi:10.1503/cmaj.160771



Raphael M, Chan D, Law C, Singh S. Principles of diagnosis and management of neuroendocrine tumors. Can Med Assoc J. 2017;189(10):E398-E404. doi:10.1503/cmaj.160771



Insulinomas

• Most common functional pNETS

• Absorptive Hypoglycemia classically, however 5 % might be 
postprandial

• ENETS consensus guidelines recommend concomitant BG less or 
equal 40mg/dL and an insulin level over6 pU/L

• Endocrine Society 2009 glucose less than 55mg/dL, insulin of at least 
3pu/mL, c peptide of at least 0.6ng/mL and proinsulin of at least 
5pmol/L documents endogenous hyperinsulinism



Gastrinomas
• Second most common functional

• 80% arise in 2-nd and 3rd portion of 
duodenum

Increased gastrin over 1000 pg/mL or negative gastric PH in 
the absence of atrophic gastritis

Guidelines recommend secretin test for FSG 200-
1000pg/mL



Characteristics of Gastric NETs

Gluckman C, Metz D. Gastric Neuroendocrine Tumors (Carcinoids). Curr Gastroenterol Rep. 2019;21(4). doi:10.1007/s11894-019-0684-7



Physiological Acid Secretion from 
Parietal Cells

Gluckman C, Metz D. Gastric Neuroendocrine Tumors (Carcinoids). Curr Gastroenterol Rep. 2019;21(4). doi:10.1007/s11894-019-0684-7



Pathophysiology of Type I Gastric NETs

Gluckman C, Metz D. Gastric Neuroendocrine Tumors (Carcinoids). Curr Gastroenterol Rep. 2019;21(4). doi:10.1007/s11894-019-0684-7



Pathophysiology of Type II Gastric NETs

Gluckman C, Metz D. Gastric Neuroendocrine Tumors (Carcinoids). Curr Gastroenterol Rep. 2019;21(4). doi:10.1007/s11894-019-0684-7



CLASSIFICATION and 
Characteristics of Gastric 

NETs

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



A well-differentiated neuroendocrine tumor (NET) of grade G1 (Ki-67 < 1 %)

Pathological Evaluation and CLASSIFICATION  of 
Digestive NETs

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



A well-differentiated neuroendocrine tumor (NET) of grade G2 

(Ki-67=12 %)
A gastric small-cell poorly 

differentiated neuroendocrine 

carcinoma (NEC) 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



A type 1 gastric NET (a, see the overlying inflammatory fundic mucosa, arrows), 

measuring 1.5 cm and infiltrating the submucosa (pT2, according to UICC TNM), 

well-differentiated (b) of grade G1 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Clinical Manifestations in 
MEN1

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Clinical Manifestations in 
MEN1

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Two pancreatic microadenomas (a, arrows) in a patient with multiple endocrine 

neoplasia type 1, well delimited and composed by regular cells (b) expressing 

chromogranin A (c).

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Clinical Presentation of Zollinger-Ellison Syndrome

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Clinical Manifestations in 
MEN2

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Medullary thyroid Ca

• Typical feature is increased calcitonin, also VIP , serotonin

• Majority sporadic

• 5th – 6th decade

• Women more than men

• Survival 15-20 y

• Mets to bone, lung, liver and brain 

• Diagnosis , FNA 50%, also CEA ,CgA stain for calcitonin, washout fluid 
calcitonin; serum calcitonin correlates with tumor load and 
multifocality, useful for f/u



Clinical Manifestations in 
MEN2

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Clinical Manifestations in MEN2

MEN2B-associated oral mucosal neuromas

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Symptoms, associated syndromes, secretory 
products and tumor locations of NETs with special 

emphasis on GEP-NETs



S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Cakir M, Grossman A. The Diagnosis of Neuroendocrine Tumors: An Endocrine Perspective. The Turkish Journal of Endocrinology and Metabolism. 2018;22(2):117-144. doi:10.25179/tjem.2018-59949



Cakir M, Grossman A. The Diagnosis of Neuroendocrine Tumors: An Endocrine Perspective. The Turkish Journal of Endocrinology and Metabolism. 2018;22(2):117-144. doi:10.25179/tjem.2018-59949



Cakir M, Grossman A. The Diagnosis of Neuroendocrine Tumors: An Endocrine Perspective. The Turkish Journal of Endocrinology and Metabolism. 2018;22(2):117-144. doi:10.25179/tjem.2018-59949



Cakir M, Grossman A. The Diagnosis of Neuroendocrine Tumors: An Endocrine Perspective. The Turkish Journal of Endocrinology and Metabolism. 2018;22(2):117-144. doi:10.25179/tjem.2018-59949



NETs whimsical behavior: Expecting the 
unexpected

SILENT SECRETOR
Y   : 

HORMON
ES 

AMINES           
DIFFERENT 
PRODUCTS

CLINICAL 
SYMPTOMS 

MAY 
CHANGE 

OVER TIME 
DUE TO 

SECRETED 
PEPTIDES

1/3 PATIENTS 
MAY PRESENT 
WITH HISTORY 

OF 
INTERMITTENT 

ABDOMINAL 
PAIN 

MISDIAGNOSED
AS IBS



Misdiagnosis of NETs

Symptoms

Abdominal pain

Nausea

Diarrhea

Indigestion

Weight Loss

Flushing

Persistent 

Cough

Vomiting

Wheezing

1 in 2

NET patients who report 

having originally been 

misdiagnosed

4.3 years

Median time from first 

symptoms to correct 

diagnosis of NETs

Incorrect 

Diagnoses

Stomach ulcers

Irritable Bowel Syndrome

Obstructed Bowel

Pneumonia

Gastritis

Asthma

Anxiety or Depression

Menopause

Correct 

Diagnosis

NETs



Medical 

Oncology

combined 

with

Surgical 

Oncology

Endocrinology

Radiation Oncology

Pathology

Nuclear Medicine

Radiology

Neuroendocrine Multidisciplinary Team

Multidiscliplinary 

tumor board

NET patient

Oronsky B, Ma P, Morgensztern D, Carter C. Nothing But NET: A Review of Neuroendocrine Tumors and 

Carcinomas. Neoplasia. 2017;19(12):991-1002. doi:10.1016/j.neo.2017.09.002



Carcinoid Syndrome



S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Summary of the Pathophysiology of Carcinoid 
Syndrome

Ferrari A, Glasberg J, Riechelmann R. Carcinoid syndrome: update on the pathophysiology and treatment. Clinics. 2018;73(Suppl 1). doi:10.6061/clinics/2018/e490s



Reasons of False-
positive and False-

negative 5-HIAA 
Urinary Excretion

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Carcinoid Symptoms and Frequencies

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Cakir M, Grossman A. The Diagnosis of Neuroendocrine Tumors: An Endocrine Perspective. The Turkish Journal of Endocrinology and Metabolism. 2018;22(2):117-144. doi:10.25179/tjem.2018-59949



Symptoms and Signs of 
Carcinoid Syndrome

Ferrari A, Glasberg J, Riechelmann R. Carcinoid syndrome: update on the pathophysiology and treatment. Clinics. 2018;73(Suppl 1). doi:10.6061/clinics/2018/e490s



Ferrari A, Glasberg J, Riechelmann R. Carcinoid syndrome: update on the pathophysiology and treatment. Clinics. 2018;73(Suppl 1). doi:10.6061/clinics/2018/e490s

Patient with Pellagra



Carcinoid Syndrome

• Neuropsychological symptoms : 
extreme tryptophan deprivation 
can lead to 87-97% decreased 
levels of 5HT in the brain; 
cognitive dysfunction

• Skin : pellagra 5%

• Attention to the triad of    Dermatitis

Diarrhea

Dementia

This Photo by Unknown Author is licensed under CC BY-SA-
NC

http://shroomery.org/forums/showflat.php/number/18951120
https://creativecommons.org/licenses/by-nc-sa/3.0/


Carcinoid Heart 
disease

• Present in 19-60 %

• Mechanism is unclear

• Symptoms of right heart failure : 
peripheral edema, abdominal discomfort, 
indigestion, early satiety and  
cachexia…..as the condition worsens,, 
dyspnea, jugular swelling , ascites     death 
heart failure

• Fibrous tissue valves, right heart chambers 
particularly tricuspid

NT-Pro 
BNP=marker 
Of CHD



Role of 5HT in fibrogenesis

A. 5HIAA in CHD  more than those without

B. 5HT2b receptor in cardiovascular system  is involved in fibrogenesis

C. In animal models overexpression of 5HT2b in the heart lead to cardiac hypertrophy by increased 
deposition and remodeling of extracellular matrix; whereas deletion of 5HT2b leads to ventricular 
dilation and incomplete development of the heart



Carcinoid 
crisis
Important: 
prophylaxis 
perioperative

Symptoms 
caused by 
increased 
amines in 
circulation

Hypotension

Arrythmias Tachycardia

Flushing Bronchospasm

Post anesthesia 
surgery or 
radiologic 
interventions

octreotide in 
intraoperative, 
hepatic 
embolization 
,liver biopsies and 
surgical 
procedures

T



Cross sectional 
imaging of NET



Sensitivities of imaging techniques used for NET 
detection



Sensitivities of imaging techniques used for NET 
detection

• Indium labeled Pentreotide

sensitivity 

46-100 % for abdominal NET

46-83% for pancreatic NET

71% for bronchial NET              

. Gallium Dotatate Pet CT

96% sensitivity vs 72% for Indium Pentreotide Scan

Poorly differentiated  :  FDG -PET CT



IMAGING

• Somatostatin receptor Imaging targeting st2r is a key in diagnostic 
workup and staging in NE

• Pet based tracers , Ga-DOTATATE, Ga-DOTATOC and Ga-DOTANOC 
were introduced for clinical use

• FDG-PET may be used in somatostatin receptor imaging negative 
cases

• Endoscopic US is the most sensitive method to diagnose pancreatic 
NETs



A 49-year-old gentleman presented with Zollinger-Ellison syndrome. (a) Arterial-phase CT shows 

generalized gastric rugal hypertrophy consistent with hypergastrinaemia. (b) A small 

hypervascular lesion on the posterior wall of the third part of the duodenum was identified 

consistent with a gastrinoma, shown here on axial CT (white arrow).

Duodenal Gastrinoma

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



(a) Ultrasound demonstrates an intussusception, and the lead point is a 

small bowel NET, shown here between the calipers. (b) CT demonstrates 

the enhancement of the primary lesion.

Intussusception due to small bowel NET

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Gastrinoma

Octreotide scan 

demonstrating positive 

uptake in a patient with 

metastatic Zollinger-

Ellison syndrome 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Neuroendocrine Tumors of the Lung

(a) CT Scan showing a 

carcinoid in the right lung.

(c) PET with 11C-5-HTP showing a 

right hilar lymph node metastasis 

from a typical carcinoid in the right 

lung, 9 years after primary surgery.

(b) PET with 68Ga-DOTATATE 

showing a carcinoid in the right 
lung. 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Algorithm Overview 
for the Investigation 

and Treatment of 
NENs

Oronsky B, Ma P, Morgensztern D, Carter C. Nothing But NET: A Review of Neuroendocrine Tumors and Carcinomas. Neoplasia. 2017;19(12):991-1002. doi:10.1016/j.neo.2017.09.002



Surgery is the only potentially curative 
treatment modality
• Early stage disease

• Locoregional and ressectable mets

• Selected symptomatic patients

• However, many patients are diagnosed at an advance stage , hence 
medical therapy is necessary for both symptom and tumor control



Current and Future Medical 

Options Tumor in NETs

Herrera-Martínez A, Hofland J, Hofland L et al. Targeted Systemic Treatment of Neuroendocrine Tumors: Current Options and Future Perspectives. Drugs. 2018;79(1):21-42. doi:10.1007/s40265-018-1033-0



Current Medical Treatment for Symptoms Control 
in NETs

Herrera-Martínez A, Hofland J, Hofland L et al. Targeted Systemic Treatment of Neuroendocrine Tumors: Current Options and Future Perspectives. Drugs. 2018;79(1):21-42. doi:10.1007/s40265-018-1033-0



mTOR Signaling and Mechanisms of Action of 
mTOR Inhibitors

Öberg K. The Management of Neuroendocrine Tumours: Current and Future Medical Therapy Options. Clin Oncol. 2012;24(4):282-293. doi:10.1016/j.clon.2011.08.006



Targeted Therapies

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Treatment Algorithm for Tumor Control in NETs

Herrera-Martínez A, Hofland J, Hofland L et al. Targeted Systemic Treatment of Neuroendocrine Tumors: Current Options and Future Perspectives. Drugs. 2018;79(1):21-42. doi:10.1007/s40265-018-1033-0



Survival duration in patients with NETs during the last 
four decades: a clinician's view

Öberg K. The Management of Neuroendocrine Tumours: Current and Future Medical Therapy Options. Clin Oncol. 2012;24(4):282-293. doi:10.1016/j.clon.2011.08.006



Neuroendocrine Tumors of the Lung

Median 5-year survival in patients with typical carcinoids (TC), atypical carcinoids 

(AC), large-cell neuroendocrine carcinomas (LCNEC), and small-cell lung 

carcinomas (SCLC) 

S. Yalcin, K. Öberg (eds.), Neuroendocrine Tumours: Diagnosis and Management, DOI 10.1007/978-3-662-45215-8_1 



Time to progression or tumor-related death in patients with well-differentiated, 
metastatic, functioning or nonfunctioning, midgut neuroendocrine tumors treated with 

octreotide long-acting repeatable or placebo

Öberg K. The Management of Neuroendocrine Tumours: Current and Future Medical Therapy Options. Clin Oncol. 2012;24(4):282-293. doi:10.1016/j.clon.2011.08.006



Kaplan-Meier Analysis 
Progression-Free Survival in patients treated with 

sunitinib vs placebo

Öberg K. The Management of Neuroendocrine Tumours: Current and Future Medical Therapy Options. Clin Oncol. 2012;24(4):282-293. doi:10.1016/j.clon.2011.08.006



Conclusion

1. A generic label of convenience of NE 
may do more harm than good , for 
these “biologically benign “tumors  are 
not reliably indolent.

NET’s are increasing in incidence and 
prevalence in various areas of the 
world

Word of caution : few patients present 
with the classical carcinoid syndrome

Clinicians should have a high index of 
suspicion to ensure timely diagnosis 
and referral to multidisciplinary 
subspecialty centers

Treatment options are rapidly 
expanding



Conclusion
• Several questions remain :  

• Best predictive and prognostic 
markers

• Optimal follow up strategy

• QOL 

There is  a real need of collaborative 
efforts among researchers to 
investigate the mechanisms 
underlying Cs , to study prognostic and 
predictive factors of current 
treatments and to generate 
epidemiological data to evaluate the 
real impact of Cs
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