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Ç Classification systems

Ç Grading vs differentiation

Ç Heterogeneity in G3 NENsand in molecular pathways

Ç MiNENs



HETEROGENEOUS MACROSCOPY

Vsolitary or multiple

Vwell demarcated or infiltrative     

V variable size

V solid/ cystic



HETEROGENEOUS MICROSCOPY

WD

GLANDULAR/TUBULAR

INSULAR

TRABECULAR



PANCREATIC NETs SPECIAL VARIANTS

Clear Cell NET Oncocytic NET

Pleomorphic NET
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PD

Small cell carcinoma



Large cell carcinoma



IMMUNOHISTOCHEMICAL NE MARKERS

related to synapticvescicles related to secretorygranules nuclear transcription factor that 

regulates neuroendocrine 

differentiation



CgA CgA

CgA Syn



2000 2010 2017 20191980 2022

WHO CLASSIFICATION GEP -NENS



PREMISES:

-òneuroendocrineódefines peptide hormone -producing

tumours that share neural -endocrine markers

-òneuroendocrine neoplasms ó include well and poorly

differentiated tumors

- all neuroendocrine neoplasms have malignant potential
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Based on

Proliferation

G1 G3G2

GRADING

( pronostic value )



Ki67 COUNTING METHODS
ðSystematically counting a defined number of tumors cells (500-2000) and calculating the positive

percentage (hot -spot )

ðUsing a computerized digital image analysis system to measure the positive percentage

ðA general òeyeballed óestimate of the percentage of positive cells (NOT RECCOMENDED)

The result should be reported as a single percentage reflecting the average of the regions counted, rather

than a range of values
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MITOTIC INDEX EVALUATION

Va total of 5 mm 2 should be counted 

Vthe mitotic rate should be expressed based on the amount of mitosis in 2 mm 2

VòIf grade differs for mitotic count  compared with Ki -67 index, it is suggested the higher grade be assumed ó

Ki-67



- In 2010 WHO classification G3 cathegory limited to carcinomas (PD) reflects the idea that GRADING is

the only determinants of tumor prognosis (NOT MORPHOLOGY ).

- The terminology of òneuroendocrine carcinoma ófor G3 neoplasms implies that they are histologically

poorly differentiated , but some morphologically well differentiated NETsalso have proliferative rates

(usually the Ki67 index) that meet the threshold for G3 NECs



Tumor GRADING vs DIFFERENTIATION in NENs

different but complementary concepts

GRADING : refers to the biologicalaggressivityof the neoplasms; largely basedon proliferative rate of a

tumor(mitoticcountand/or KiȤ67 labelingindex).

DIFFERENTIATION : morphologicalassessment. It dependsonhowmuchtumorcellsresemblenormalcells.



- G3 NECs with a Ki67 index <55% do not respond to platinum -based chemotherapy , in contrast to G3

NECswith a Ki67 index >55%

- current WHO G3 category is heterogenous and the tumors at the lower end of the G3 range are in

fact well differentiated NETswith an elevated proliferative rate (or òhigh -grade, well differentiated

NETsó)
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éAlthough 2010 ENETS/WHO classification suggests

that G3 NECs are part of a continuum with G1 and

G2 NETs,and that grade should be based entirely on

proliferation rate, evolving evidence strongly suggests

that morphologic differentiation is also relevant and

that poorly differentiated NECs should be regarded as

a completely separate entity from well differentiated

PanNETsé









3 cathegories of GEP-NECs G3

- Type A NEC: WD with 21-55% Ki-67

- Type B NEC: PD with 21-55% Ki-67

- Type C NEC: PD with >55% Ki-67

morphology
+

proliferation

Reviewed 136 GEP-NEC G3:

- Pronostic value of tumor morphology (WD vs PD)

- Proliferative and mitotic indices to distinguish pronostic groups

proliferation
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