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ODbjectives

ATo discuss basic concepts in the assessment of neuroendocrine
neoplasms

ATo distinguish neuroendocrine TUMORS and CARCINOMAS

ATo consider the differences in gastric neuroendocrine neoplasms
versus those in the small intestine, pancreas, colon, and anus

ATo discuss mixed neuroendocrine aoauroendocrine neoplasms
(MINENS

ATo wish we could just call them carcinoids




The glorious past

A There were carcinoids and there were small cell
carcinomas and we had no problembut we
were naive.

A We had the delusion that small cell carcinomas

were just the higkgrade form of carcinoids.
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A In 2004 thecounting clubwas formed- we had to
say NETs (rather than carcinoids) because it was
easy to make acronyms and suddenly there were
rules for all body sites based on pancreatic data.

A Then pancreatic pathology colleagues bega
study the pancreatic lesions of these types i
massive detail.




NENs and NETs and NECs

ANeuroendocrine neoplasms (NENs) needed to be separated into NETs
(neuroendocrine tumors) and NECs (neuroendocrine carcinomas).

AThis was by edict based on pancreatic data applied to all sites. Counting
mitoses or adding Ka7/Mib1l staining became required.

Alt sort of worked. NETs usually were not very proliferative (a few %), and
NECs were super proliferative (800%)

Alf lesions that looked like NETs were moderately proliferative (in th@(®20
range by kb7), they were termed NECs



Pancreatic Data

Well differentiated
pancreatic NET

(islet cell tumor)

Pancreatic ductal
adenocarcinoma

Small cell lung
carcinoma

Small cell Large cell
carcinoma neur_ondocrine
carcinoma
KRAS 25% 33%
CDKN2A 11% 50%
TP53 100% 90%
SMAD4/DPC4 0% 10%
RB1 89% 50%
DAXX/ATRX 0% 0%
MEN1 0% 0%
MTOR family
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A Yachides,VakianiE, White CM, Zhong Y, Saunders T, Morgan R, de Wilde RF, Maitra A, D¢iokardpAM, Shi C, Sharma R, LaheriE®i|BH, Wolfgang CBchulickRD, Hruban RH, Tang KimstraDS lacobuzieDonahue CA. Small cell and large




2017¢ Changes to how things are done

ABased on accumulating data, NETs and NECs are essentially unrelate
lesions and the terminology and reliance of proliferation indices can
make things worse.

ABUT, we can serve patients better understanding the differences



The new recipe:

NETmorphology- AND

Gl - <2 mitosesper 10 highpowerfields (2 mm?) or <3%KF67 index

G2 - mitotic count2-20 per 10 high powerfields(2 mm?) or 3-20%K+67 index
G3 ¢ mitotic count>20 per 10 highpower fields (2 mm?) or >20%K67 index

NEQmnorphologyc AND
>20 mitoses/ 10 high power fields (2 mm?) or >20%Ki67 index



Different Morphology, Genetics, and
Treatment for NETG3 versus NEC

There are few data concerning G3 NETs throughout the body because the concept
IS recent; data are mostly extrapolated from studies of pancreatic well
differentiated neuroendocrine (islet cell) tumors.

In difficult cases:

DAXX and ATRX (lost in some NETS),

P53 (positive in NECS)

RB protein (lost in NECSs)

Strong diffuse p16 expression (NEC, at least pancreatic NECs*).

* Umetsu SE, Kakar S, Basturk O, Kim GE, Chatterjee D, Wen KW, et al. Integrated Genomic and Clinicopathologic Apprishek Pasttrgatic Grade 3
Neuroendocrine Tumor From Neuroendocrine Carcinoma and ldentifies a Subset With Molecular OverlBatidb@023;36(3):100065.



Case 26
Ambiguous

Case 34
NEC
NEC

NEC
NEC

Case 22

Initial dx:

Case 12
Ambiguous

Case 11

Initial dx

NEC

Integrated dx:
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Treatmentc G3 NET versus NEC

G3 NET (somatostatin analogues, mTOR inhibitors, alkylating
agents, VEGF inhibitors)

NEC (platinum based chemotherapy)

RindiG,KlimstraDS, AbedArdekaniB, Asa SL, Bosman FT, BrambilBusamKJ, de Krijger RRjietelM, EtNaggar AK, Fernand€aiesta LKI6ppelG,
McCluggage W@®/Joch H,OhgakiH, Rakha EA, Reed NS, RousSasandd, Scarpa AScoazedy, Travis WDalliniG, Trouillasd, varKriekenJH, Cree IA.
A common classification framework for neuroendocrine neoplasms: an International Agency for Research on Cancer (IARIQ)HeaadtkiVor
Organization (WHO) expert consensus proposal. Maithol 2018 Dec;31(12):1770786. PMID: 30140036; PMCID: PMC6265262.



Does anyone enjoy countingdis?

Ab2 @&2dz R2 y20T AGQa G20l ftté 02N
AMachines count lymphocytesbut so do we.

AMachines are more patient than humans.

AAl is supposed to solve it, but who has that?
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their algorithms).



All the nuclei are counted in a straight line |
the middle of a circle (the microscopic field
from one end to the other; this becomes th
GRAI YSGSNE 2F GKS O
5A0ARS GKI G ydzyo SNJ
(.
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r?) and calculate that value, which is the
number of all cells in the circle.

Saying in the same field, count the numbe
of positive cells. Then calculate the numbe
of positive cells divided by the number for
the area of the circle to provide an estimate
of the proliferation index.

In this example, there are 18 nuclei in the
f AySZ a2 0GKS aNJ RAdZ
number of nuclei is thus 3.14 x (9x9) =
254.35. There are 90 positive cells, so the
index is 35%.

Society guidelines suggest counting 500 ced
a2 | GRAIYSGSNE 27
GKdza | AN} RAdzae 27
enough denominator of cells.




A few comments by anatomic site

AEsophagus

AStomach

ASmall intestine (touched upon in stomach section)
AColon

AANus



Esophageal well differentiated neuroendocrine (carcinoid) tumor

Synaptophysin
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Esophagus

columnar

precursor and
small carcinoma




MANEC and
MINEN

AWe used to talk about mixed
adenocarcinoma and
neuroendocrine carcinoma (MANE

ABUT sometimes we see mixed
sguamous and neuroendocrine

carcinoma or even a glandular lesiol& ¢
associated with a neuroendocrine "7

(carcinoid) TUMOR so WHO said
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Stomach



Metaplastic Atrophic Gastritis (MAG)
Autoimmune vs. H.pylori Types

Autoimmune H. pylori






Gastric antrum
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Gastric body
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| and

Ina

arietal cells and intest

Iy with absent p ,
(pseudo)pyloric metaplasia (antralization)

Gastric bod



Autoimmune gastritis,
pancreatic metaplasia
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Gastrin stain, gastric antrum



Gastrin stain, gastric body



Chromogranin
Gastric body



Chromogranin stain

The G cells are stained

i : , i 1 l‘\.“# : R
S el iy & = Antralized body mucosa

in an orderly fashion;
you don’t really need
the gastrin stain.
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Type 1 carcinoid arising in
gastric body of 50+ woman|
with history of type 1




When Does It Stop Being ECL Cell Hyperplasia and
Become Carcinoid?

AExtensive literature on hyperplastysplasia
neoplasiag no practical value

ASomeuseact2 FF 2F nodp YY & GOF NX

AThe WHO is not clear on a eff size.

AOur definitoncA ¥ G KS Sy R2a02LAaid as!
carcinoid/WDNET of ECL cell type.









Combination synaptophysin and&r
stain; Ki67 is brown. e










=5

- '

%@j
. “‘y‘ﬁ\



v -
y - - . &, ® .
We avoid doing kb7 stains in Type 1 carcinoids ’ - L 4

o @ since they are essentially always indolent and resplts e
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are rare for type 1 carcinoids and deaths are ® -
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Case
Slide A iIs from the duodenum and
slide B Is from the stomach. What
syndrome can you dream up to
explain these findings?















gastrin

A,




Gastrin stain

B.




Diagnosig Zollinger
Ellison Syndrome with a
duodenal gastrinoma and a
gastric carcinoid
tumor/ WDNET of ECL cell
type ¢ Type 2 carcinoid
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MEN-1

Gene: Tumor suppressor gene on
chromosome 11 (11g13)

Pituitary: Prolactinomas, mass effect

Parathyroid: Hyperparathyroidism,
nephrolithiasis

Pancreas-duodenum: Multicentric,

gastrinomas, ulcers (PanNETs are leading
cause of death)

8% KAISER PERMANENTE.






Gastrin ~ Glucagon Insulin PP  Somatostatin  Unclassified
Ln metas AN,

(%

<1 mm -0.5mm

< 0.5 mMm

Am J SurgPathc 38-4t1732(7):1101 -5.



Gastrin Glucagon Insulin Somatostatin Unclassified

Endocrine tumors

... O 2 5 mm
2 A

A
A 2 - O <5 mMmm-1Tmm

2 Klbppel et al, 1im -0.5 mm

Am J Surg Pathol. 2008
sstr2 + Jul;32(7):1101 -5

mm

N

A Endocrine cell hyperplasia (Duod)
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ModernGastrinoma

In the proton pump inhibitor era






