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WHO classification of GEP NETs 1980 – 2017
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2019 WHO Classification and Grading Criteria for 
Neuroendocrine Neoplasms of the Gastrointestinal Tract

LCNEC, Large-cell neuroendocrine carcinoma; MiNEN, Mixed neuroendocrine–non-
neuroendocrine neoplasm; NEC, Neuroendocrine carcinoma;
NET, Neuroendocrine tumour; SCNEC, Small-cell neuroendocrine carcinoma.

Histopathology 2020, 76, 182–188.
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Well Differentiated 

Pancreatic Neuroendocrine 

Tumor (NET grade 1,2,3) 
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Pretreatment work-ups- Pancreatic neuroendocrine tumor

• History and physical exam

• CBC, platelets, PT/APTT and chemistry profile

• Multiphasic CT or MRI

• Tumor markers: CGA, NSE

• Hormone (See next page) 

• Optional studies

– Gene analysis : MEN-1 and VHL gene (小兒科牛道明實驗室)

–WBBS if Symptoms (+)

– Octreoscan/Ga68 PET CT

– FDG PET CT
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Hormone related studies
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1.   Enucleation +

Regional nodes 

2. Distal  

pancreatectomy +

splenectomy / 

regional nodes

3.  Pancreatoduoden

ectomy + regional 

nodes

4.  Observation1

See 

metastases

Non-

functioning 

pancreatic 

tumors 

Recommended:

1. CT or MRI

2. CGA

As appropriate

1. Somatostatn

receptor 

based imaging  

2. EUS

3. Biochemical 

evaluation as 

clinical indicated

4. Consider 

testing inherited 

genetic 

syndromes

Locregional

disease

Metastatic

disease

See 

Surveill

ance

Non-Functional PNET

Small

(≤2cm)

Larger 

(>2cm) or 

invasive 

tumors

Head

Distal

Pancreatoduode

nectomy + 
regional nodes

Distal 

pancreatectomy

+ splenectomy + 

regional nodes

Observation in only selected cases: tumor ≤ 2cm, incidentaly discovered, low grade, non-

functional, low expression in PET CT . Decision based on estimated surgical risk, site  of tumor 

and patient comorbidities 
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1.   Observe 

2. Exploratory surgery

See 

metastases

Gastrinoma

(usually 

duodenal or 

head of 

pancreas)

Recommended

1. CT or MRI

2. Gastrin

3. CGA

As appropriate

1. Somatostatn

receptor based 

imaging  

2. EUS

3. Biochemical 

evaluation as 

clinical indicated

4. Consider testing 

inherited genetic 

syndromes

Locoregional

disease

Metastatic

disease

See 

Surveill

ance

Gastrinoma

Occult no primary 

tumor or 

metastasis on 

imaging

Head

Exophytic

or 

peripheral 

tumors by 

imaging

For deeper or invasive 

tumors and those in 

proximity to the 

pancreatic duct

Enucleation of 

tumor +

periduodenal

node dissection

Pancreato

duodenect

omy

Duodenum

Distal Distal 

pancreatectomy

+ splenectomy

Duodenotomy and 

intraoperative

ultrasound; local 

resection/enucleation of 

tumor + periduodenal

node dissection

1.Manage 

gastric 

hypersecretion

with high dose 

PPI

2.Consider 

SSA

3. Octreotide 

or Lanreotide
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Stablized

Glucose

With diet 

and/or 

diazoxide

and/or 

everolimus

See 

metastases

Insulinoma

Recommended:

1. CT or MRI

2. CGA

As appropriate

1. Somatostatn receptor 

based imaging  

2. EUS

3. Biochemical evaluation 

as clinical indicated

4. Consider testing 

inherited genetic 

syndromes

3. 48-72 hr observed fast, 

insulin/glucose ratio, if 

diagnosis uncertain

4. Calcium stimulation test

Locoregion

al disease

Metastatic

disease

See 

Surveill

ance

Insulinoma

Exophytic

or 

peripheral 

tumors by 

imaging

For deeper or invasive 

tumors and those in 

proximity to the 

pancreatic duct

Enucleation of 

tumor, consider

laparoscopic 

resection

Pancreato

duodenect

omy

Distal 

pancreatoduo

denectomy , 

consider 

laparoscopic 

resection

Head

Distal
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Stabilized

Glucose

With IV 

fluid and

Octreotide/

Lanreotide

See 

metastases

Glucagonoma

Recommended:

1. CT or MRI

2. CGA

3. Glucagon/blood 

glucose

As appropriate

1. Somatostatn

receptor based 

imaging  

2. EUS

3. Biochemical 

evaluation as clinical 

indicated

4. Consider testing 

inherited genetic 

syndromes

Locoregion

al disease

Metastatic

disease

See 

Surveill

ance

Glucagonoma

Pancreatoduode

nectomy

+peripancreatic

Lymph nodes

Distal 

pancreatoduoden

ectomy 

+peripancreatic

Lymph nodes

+Splenectomy

Head

Distal
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1.Stablized

With IV 

fluid and

Octreotide 

or 

Lanreotide

2. Correct

Electrolyte

Imbalance

(K+, Mg2+, 

HCO3-)

See 

metastases

VIPoma

Recommended:

1. CT or MRI

2. CGA

3. VIP level

As appropriate

1. Somatostatn

receptor based 

imaging  

2. EUS

3. Biochemical 

evaluation as clinical 

indicated

4. Consider testing 

inherited genetic 

syndromes

Locoregion

al disease

Metastatic

disease

See 

Surveill

ance

VIPoma

Pancreatoduode

nectomy

+peripancreatic

Lymph nodes

Distal 

pancreatoduoden

ectomy 

+peripancreatic

Lymph nodes

+Splenectomy

Head

Distal
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See metastases 

3-12 mo postresection

-H&P and consider markers 

from preoperative evaluation 

as indicated

-CT or MRI

>1y postresection up to 10 y 

-H&P

-Consider markers

-Consider CT or MRI

Locoregional

disease

Distant 

metastases

Surveillance

Resection

See metastases

Resectable

Unresectable
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Manage 

clinically 

significant as 

appropriate

Locoregional unresectable 

disease and/or Distant 

metastasis (confirmed 

G1/G2/G3 well 

differentiated NET G3)

If complete

Resection 

possible

-Symptomatic,

-Clinically 

significant 

tumor burden

-Clinically 

significant

-Progressive 

disease 

Metastases

Clinically significant

Progressive disease, 

see below

Asymptomatic, 

low tumor 

burden, and 

stable disease

Resect

metastases 

+ primary

1. Observe 

with markers 

and scans 

every 3-12 

mo

2. Consider 

octreotide or 

lanreotide

Clinically 

significant

Progressi

ve disease, 

see below

If PD, 

consider 

octreotide 

or 

lanreotide

Or

Consider 

alternative 

front-line 

therapy

If PD

Clinical trial

or

Everolimus

or 

Sunitinib

or

Temozolomide+

Capecitabine

or

PRRT

or

Other cytotoxic 

Chemotherapy

or

Consider Liver 

directed therapy

For liver 

predominant 

disease

Or

Palliative RT for 

symptomatic bone 

or brain metastases
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Well Differentiated 

Pancreatic Neuroendocrine 

Tumor (NET grade 3)
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Poorly Differentiated 

Pancreatic Neuroendocrine 

Tumor (NEC grade 3)
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1. Concurrent or sequential 

RT + C/T

2. C/T 

- Poorly 

differentiated

NEC 

- Small or 

large cell 

carcinoma 

other than 

lung

- Unknown 

primary

Local 

regional,

unresectable

Metastasis

H&P and 

imaging study

Every 3 

months
1.CT/MRI

As appropriate

1. Brain CT or 

MRI

2. PET CT

3. Consider 

MSI or MMR 

testing

Resectable

WHO grade 3

1. Resection + 

adjuvant C/T + RT

2.Neoadjuvant C/T +

RT + resection

3. Definitive 

chemoradiotherapy

4. C/T alone

5. R/T alone

H&P and 

imaging study

Every 3 

months

1. C/T

Chemotherapy options include cisplatin/etoposide, carboplatin/etoposide, FOLFOX, 

FOLFIRI and temozolomide +/- capecitabine. When combine with RT, chemotherapy 

options are limited to cisplatin/etoposide or carboplatin/etoposide.   

1. Nivolumab + 

Ipilimumab
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Standard regimen     
- Everolimus1

10mg QD

- Sunitinib2

37.5mg QD 

- Temazolamide + Capecitabine3

Capecitabine (750 mg/m² twice daily, days 1-14) and

Temazolomide (200 mg/m² once daily, days 10-14) every 28 days.

- DTIC +5-FU+ Epirubicin4

Dacarbazine (200 mg/m2, D1-3), Epirubicine (20 mg/m2 , D1-3), 

5-FU (500 mg/m2, D1-3) every 21 days

- Cytotoxic chemotherapy

- FOLFOX

- XELOX

Other Consideration

- Belzutifan in the setting of germline VHL alterations in progressive 
PNET11

Recommended regimens of well differentiated PNETS (G1,2,3)

PNETs
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Recommended regimens of poorly differentiated PNETS (NEC G3)

- Etoposide + cisplatin5

Cisplatin (25 mg/m2, D1-3) and Etoposide (80 mg/m2, D1-3)  every 21 days

- Etoposide + carboplatin5

Carboplatin (AUC=4, dose= 4x (25+CCr)mg, D1) and Etoposide (80 mg/m2, 
D1-3) every 21 days

- Irinotecan + cisplatin6

Cisplatin (60 mg/m2, D1) and Irinotecan (60 mg/m2, D1, D8 D15) every 28 
days

- Cytotoxic chemotherapy
- FOLFOX

- XELOX

- Pembrolizumab
- If MSI-H or TMB-H (≥10 mut/Mb)

- Irinotecan-based therapy 
- FOLFIRI, Cisplatin + Irinotecan pr FOLFIRINOX

- Atezolizumab and chemotherapy10

- Nivolumab + Ipilimumab (category 2B)12,13
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