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The changes

• Alteration in set point of Ki67 cut offs
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Grade 1 cut of <3%

• Because this was always the intention of 

WHO 2010. That is ki67 proliferative 

indices were to be rounded up or down to 

nearest whole number

• Partly in recognition that the G1 cut off is 

too low



Debate- Should grade 1 cut off 

be changed to 5%?
• Studies based on large patient cohorts 

have revealed that in the subgroup of 

patients with G1 to G2 tumours, a 

significant higher risk of progression was 

observed when 5% was used as cutoff

level in stead of 2%.
Ref:

Scarpa A et al Pancreatic endocrine tumors: improved TNM staging and histopathological grading permit a clinically efficient prognostic 

stratification of patients. Mod Pathol. 2010 Jun;23:824-33.

Pelosi G et al Endocrine tumors of the pancreas: Ki-67 immunoreactivity on paraffin sections is an independent predictor for malignancy: a 

comparative study with proliferating-cell nuclear antigen and progesterone receptor protein immunostaining, mitotic index, and other 

clinicopathologic variables Hum Pathol. 1996;27:1124-34.

Rindi G et al TNM staging of neoplasms of the endocrine pancreas: results from a large international cohort study J Natl Cancer Inst. 2012 May 

16;104(10):764-77. doi: 10.1093/jnci/djs208. Epub 2012 Apr 23.
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The changes

• Alteration in set point of Ki67 cut offs

• Subdivision of tumours with ki67>20% into 

well differentiated G3 NETS and poorly 

differentiated G3 NECS
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Neuroendocrine tumour (NET) G3                >20%                        >20/10 HPF

POORLY DIFFERENTIATED NENs

Neuroendocrine Carcinoma (NEC) G3         >20% >20/10 HPF



PNETs with ki67>20%

• Since 2010 it has been recognised that 

grade 3 NETs at the lower range of 

proliferative index are more like G2 NETS 

than aggressive carcinoma



Nordic NEC study

• <55% less responsive to platinum based 

chemo

• >55% more responsive (but still recurred 

quicker and worse survival)

However pathology in this study not well 

evaluated.





Median survival of grade discordatnt PNETS was less than

Concordant but this did not reach statistical significance



PNETs with ki67>20%

• Strong evidence that not just ki67/mitotic 

rate but also morphological differentiation 

is important.

• LCNEC, SCUC should be considered 

completely different entities to PNETs













G3 NETS vs G3 NECs

Low grade NETs

MEN1, DAX,  ATRX mutations

Recognisable as NETS

Often evolve from a 

recognisable lower grade 

component

No upper limit given, but 

usually ki67 <40 to 55%,

mitotic count <20/10hpf

Poorly Diff NECs

P53, RB1mutations

Small cell or large cell type

No lower grade component

Must have ki67 index >20%, 

no lower limit given but 

usually >55%



Summary

• NETs with a ki67>20% are divided into 

two groups by WHO 2017 

1. Well diff NET with high mitotic rate/ki67 –
usually have ki67 40%

2. Poorly differentiate SCUC.LCNEC – usually 

have a ki67 70%



Definitions

Pancreatic neuroendocrine tumour:

Well differentiated, low, intermediate, or high-grade neuroendocrine neoplasm, composed of cells 

showing minimal to moderate atypia, displaying organoid patterns, lacking necrosis, and expressing 

general markers of neuroendocrine differentiation (diffuse and intense synaptophysin and usually also 

chromogranin A staining) and hormones (usually intense but not necessarily diffuse), either orthotopic 

or ectopic to the pancreas. PanNETs are graded by their proliferative activity into either G1 

(mitoses<2/10 HPF and Ki67 index d 2%), G2 (mitoses 2-20/10 HPF or Ki67 index 3-20%), or G3 

(mitoses >20/10 HPF or Ki67 index >20%)

Poorly differentiated neuroendocrine carcinoma:

Poorly differentiated, high-grade neuroendocrine neoplasm, composed of highly atypical small cells or 

large to intermediate cells expressing the general markers of neuroendocrine differentiation (diffuse or 

faint synaptophysin, faint or focal chromogranin A staining) and rarely hormones, and lacking 

expression of exocrine enzyme markers (trypsin, chymotrypsin, etc.). PanNECs are graded based on 

their proliferative activity as G3 (mitoses >20/10 HPF or Ki67 index >20%)
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The changes

• Alteration in set point of Ki67 cut offs

• Subdivision of tumours with ki67>20% into 

well differentiated G3 NETS and poorly 

differentiated G3 NECS

• MANEC (mixed adenoneuroendocrine 

carcinoma) becomes MENEN/MINEN
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MINEN 
Mixed endocrine non-endocrine neoplasms

Recognises that MINENs may occasional be 

well differentiated

MINENs may have a non-endocrine component 

other than adenocarcinoma (eg: squamous cell 

carcinoma, acinar cell carcinoma)

To qualify as MENEN each component must 

have at least 30%



Definitions

Definition of mixed endocrine-nonendocrine neoplasm – MINEN/MENEN 

• A mixed neoplasm with components of a nonendocrine carcinoma (mostly ductal adenocarcinoma 

or acinar cell carcinoma) combined with a neuroendocrine neoplasm. Usually both components 

are high grade malignant carcinomas (G3), but ocasionally one of the two or both components 

may belong to the G1/G2 category. Therefore, the components should be individually graded, 

using the respective grading systems for each. To qualify for a MENEN, each component should 

comprise at least 30% of the tumour cell population. Nonendocrine carcinomas with scattered 

neuroendocrine cells by immunohistochemistry do not qualify for this definition and should be 

called “ nonendocrine carcinoma with neuroendocrine component”. 
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The changes

• Alteration in set point of Ki67 cut offs

• Subdivision of tumours with ki67>20% into 

well differentiated G3 NETS and poorly 

differentiated G3 NECS

• MANEC (mixed adenoneuroendocrine 

carcinoma) becomes MENEN/MINEN

• Recommendations on performing and 

interpreting Ki67



Problems with Ki67

• Remarkable constant, but sill some inter 

and intralaboratory variation

• Fixation and processing may effect both 

Ki67 and mitotic rate

• No consensus on some matters like 

degree of staining required



Recommendations for reporting Ki67

• Assess hotspots

• Round up or down to the nearest whole number

• Count at least 500 cells

• If mitotic count and ki67 are discordant, the 

higher figure (almost always ki67) is used

• Use photograph and mark methods!!
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