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Epidemiology

• Incidence appears to be increasing 
• True increase probable
• Improved imaging
• Incidental finding

• 90% are sporadic

• 10% arise in MEN1
• Must exclude MEN – Ca, PTH, gastrin, fasting sugar and 

insulin, prolactin

• Non-functional vs functional
• 60% - 90% NF
• Functional tumours mainly insulinoma and gastrinoma

• All NETs are malignant tumours!
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• The incidence and prevalence of NET has increased approximately 500% 
over the past 30 years which may be partially due to improved diagnosis

The Overall Incidence of NET Is Increasing Compared 
With All Malignant Neoplasms

Source: US SEER database. Adapted with permission from Yao JC, et al. J Clin Oncol. 2008:26:3063-3072.



GEPNETs vs Adenocarcinoma

Frilling et al Lancet Oncology Oct 2014





Standard approach to malignancy

Clinical assessment

Diagnosis

Staging

Treatment



Approach to NET

Clinical assessment

Diagnosis

Grading

Staging

Treatment



How do we confirm 
diagnosis and grade?

• FNA adequate for diagnosis in 
most cases
• CgA
• Synaptophysin

• FNA not sufficiently accurate 
to grade tumours in many 
cases

• Core biopsy preferred for 
grading 

• Grade of metastases may be 
higher than that of primary



PNETs with ki67>20% - Strong evidence that not just ki67/mitotic 
rate but also morphological differentiation is important.

Grading WHO 2017
• Ki-67

• Mitotic index

• Cell morphology (2017)



PNENs and Ki-67



Survival correlates with grading



Relevance of grading



Staging 



Pape UF et al. Cancer. 2008;113:256-265.

Staging of GEP-NENs According to ENETS/WHO/AJCC 



How to stage?
• General

• CAT scan
• MRI

• Somatostatin receptor imaging
• Gallium PET/CT (Dotatate, Dotatoc etc)

• G1 and low G2
• Ki-67 < 10%

• Octreoscan
• Tektrotyd scan

• FDG PET
• G2 and G3
• Ki-67 > 10%
• Does not depend on SS 
• receptor

Primary and metastases may 
have different grading



Management



NET Treatment Options 
Modality Disciplines Involved

• Surgical Resection Surgery

Anaesthesiology

Intensive Care

• Chemotherapy Oncology

• Targeted Therapy Oncology

• Biological Therapy - Somatostatin Analogs (SSA) Oncology

• Radiotherapy Radiation Therapy

• Ablation – RFA or MWA Interventional Radiology

• Transarterial embolisation / radioembolisation Interventional Radiology
Radiation Therapy

• Peptide Receptor Radiation Therapy (PRRT) Nuclear Medicine

• Hormonal control Endocrinology



NET 
Patient

Diagnostic 
Radiology

Interventional 
Radiology

Pathology

Oncology

Nuclear 
Medicine

EndocrinologySurgery

Gastroenterology

Anaesthesia

Intensive Care

Radiation 
Therapy

A multidisciplinary disease requires 
a Multi-Disciplinary Team in a 

Multi-Disciplinary Referral Centre



Management principles

G1/G2 G3

Localised or metastatic

Resectable Unresectable 

Surgery SSR positive

Chemotherapy

SSR negative

SSA
PRRT

Everolimus/Sunitinib
Chemotherapy







Somatostatin analogues (SSA) vs PRRT

177Lu-Dotatate + Octreotide 30mg/month 
vs
Octreotide 60mg/month

Netter-1 Trial



Using Gallium-PET and FDG-PET 
to guide treatment

Gallium-PET Positive
FDG-PET Negative

Gallium-PET Positive
FDG-PET Positive

Gallium-PET Negative
FDG-PET Positive

PRRT
SSA

PRRT/SSA plus
Everolimus/chemotherapy

Everolimus
Chemotherapy



Summary 

• NETs have an increasing incidence and relatively 
high prevalence

• Survival is dependent on grade and stage of disease

• Grade and stage dictate management

• Surgical resection best treatment for resectable 
NETs, whether localized or metastatic, if complete 
resection possible

• Gallium-PET and FDG-PET can be used to guide 
treatment


