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Wat zijn de issues in 2018

MLF (Loes) van Velthuysen, Patholoog, ErasmusMC



ÁGeen conflict of intrest 



NEN morphologicspectrum



ÁGrading (55%)

ÁTyping (30%)

ÁStaging (15%)



Diagnoses
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NEN >50% Chromogranin or 

Synaptophysin positive

NEC: Ki67 >20% or Mitotic 

Count: >20/10HPF



Survival
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Issues with NEN

ÁGrading

ÁBeware of inflammation

ÁGrade 3 NET vs NEC

ÁTyping

ÁGastric NEN

ÁMiNEN (MANEC)

ÁStaging

ÁTNM8/ ENETS



NEN in the Netherlands (2001-2008); IKNL; N=5343; C.Korse et al Eur.J.Cancer 2013

http://nationaalkompas.nl/--------/kanker/----/cijfers--------incidentie-----2010-kopie/

NEN are rare tumors
Incidence per year in the Netherlands

NEN: 670 / year 

Small Cell Cancer: 1720 / year
Colon cancer: 12000 / year 
Breast cancer: 13000 / year



History of classification of NEN

Å1963 WHO: according to embryological origin: foregut, midgut, hindgut

Å1980 WHO: according to hormone production: Carcinoid (serotonin), Gastrinoma, etc

Å2000 WHO: based on differentiation, localisation, diameter, invasion depth 

Å2004 WHO: lung grading based on mitotic index and necrosis

Åbased on paper from Travis et al 1998 Am.J.Surg.Pathol. N=200

Å2010 WHO:  based on proliferation (mitosis and Ki-67 index)

Grade Mitosis / 2mm2

Typical carcinoid <2

Atypical carcinoid 2-10

LCNEC, SCLC >10



WHO 2010 Ge andPancreas (GEP) NEN

Lung 2004

Grade Mitosis / 2mm2 Ki -67

NET G1 <2 <= 2

NET G2 2-20 3-20

NEC (G3) >20 >20

Grade Mitosis / 2mm2

Typical carcinoid <2

Atypical carcinoid 2-10

LCNEC, SCLC >10

Grade Mitosis / 2mm2

Ki -67 %/500-

2000 nuclei

NET G1 <2 < 3

NET G2 2-20 3-20

NEC/NETG3 >20 >20

WHO 2017 Pancreas (GEP) NEN



Mitosis andKi-67 index are continuous

variables thusgradingis artificial !

Mitosis andKi-67index are both

stronglycorrelatedwith survival 

irrespectiveof cut-off value

Using 2 variables  has a functionof 

dubblecheck

MLF van Velthuysen et al Neuroendocrinology2015

Mitosis and Ki-67 

index in 362 NEN





Mib-1 Eyebal vs Image analyse

Erasmus MC ervaring, N=189
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124 +/- 2%

82 +/- 1%

53 x  eyeball hoger 2-28%; 7x meer dan 10%

12 x eyeball lager 2-11%; 1x > 10%

134/189 geen noemenswaardig verschil

22/189 verschil in graad

graad 1>1% verschil discordant andere graad discordant andere graad maar < 1% verschil

graad 2> 4% verschil discordant andere graad discordant andere graad maar < 4% verschil

graad 3> 10% verschil discordant andere graad discordant andere graad maar < 10% verschil



Issues with NEN

ÁGrading

ÁBeware of inflammation

ÁGrade 3 NET vs NEC

ÁTyping

ÁGastric NEN

ÁMiNEN (MANEC)

ÁStaging

ÁTNM8/ ENETS



Ki-67 and inflammation


