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Localized Metastatic
Disease Disease

Small PanNET Large PanNET Complete Asymptomatic & Symptomatic or ; )

Akirov A , et al. Cancers 2019




Table 1.  Functioning PNET syndromes

Tumor Symptom(s)
Insuinoma  Hypoglycemia
Gastrinoma  Severe peptic ulceraon
Vipoma Watery diarrhea, hypokalemia,
. aChloMhydria (WDHA syndrome)
Glucagonoma Glucose intolerance, necrolytic migratory,
erythema, stomatitis/glossitis,
o_hypoaminoacidemia
Somatostatinoma Hyperglycemia, cholelithiasis, steatorrhea,

achlorhydria
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Table 2. Neuroendocrine tumors grading

Mitosis Ki-67% ENETS/WHO [ Grade |

S22 S e L N S

220 320 e N e ..

220 > 20 NEC (small cell or large cells) | ... ...
Mixed adenoendocrine carcinoma (MANEC)

............................................ ENETS TNM e ACCMICC TNM
..................... T1 Limited to pancreas, <2cm . Limiedtopancreas, <2cem
w2 Limited to pancreas, 2-4cm Limited to pancreas, >2¢cm
T3 Limited to pancreas > 4 cm; Tumor invasion of peripancreatic tissue.
or tumor invasion of duodenum Not involving major vascular invasion
or common bile duct (truncus coeliacus, A. mesenterica superior)
T4 Tumor invasion of any adjacent structure Involving major vascular invasion

or involving major vascular invasion
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NANETS GUIDELINES

Consensus Guidelines for the Management and Treatment
of Neuroendocrine Tumors

Pancreatic NET Pathology

Mitotic rate or Ki67 should be obtained. When both mitotic rate and Ki67 are obtained, the higher grade is assigned. If specimen is
inadequate, repeat biopsy is recommended.

Subtype
Small cell, non-small cell (ie, large cell) Recommend
Grading (proliferative rate) Recommend
Mitotic rate
Gl <2 mitoses/10 HPF*
G2 2-20 mitoses/10 HPF
G3 >20 mitoses/10 HPF
Ki 67
Gl <3%
G2 3%-20%
G3 >20%

Kunz PL, et al. Pancreas 2013;42:557-77



OMSH 2101

2017 WHO classification of PNETs

Table 1

WHO classification

Mitotic count

Well-ch ferentiated neuroendocrine tumors (NETs) Grade 1(G]) <2 <%
Grade 11{(G2) 2-20 3.2(P%
Grade I11 (G3) =X >2(%%

Poorly differentisted neuroendocrine carcinoma (NECs) Grade 111 (G3) small cell or large cell > >2(7%

Mixed neuroendocrine & non-neuroendocrine subtype (MiNEN)

L
adapted from (6).




CLASSIFICAGCAO DOS TNEsS (OMSH 2019)

-“Hn - -

Diferenciacao Pobre Pobre
Indice Mitético <2 2-20 > 20 > 20 > 20
Ki67 <3% 3-20% > 20% >20% > 20%

https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf



ENETS Consensus Guidelines

Neuro

-endocnnology Neuroendocrinology 2016;103:153-171 Published online: January 5, 2016
DOI: 10.1159/000443171

ENETS Consensus Guidelines Update for the
Management of Patients with Functional Pancreatic
Neuroendocrine Tumors and Non-Functional
Pancreatic Neuroendocrine Tumors

Falconi M , et al. Neuroendocrinology 2016;103:153-71



Clinical evaluation and diagnostics

Treatment

Tumor <2 cm

Option 1. Surveillance

GL, low G2, asymptomatic, mainly
in the head, no radiological signs

« See section on treatment for
advanced disease

Follow-up

* EUS, MRI (or CT) every 6-12 months?3

- No change, surveillance
- Increase in size (>0.5 ¢cm) or final
@ >2 cm — surgery

* Surveillance depending on final
pathology

Falconi M , et al. Neuroendocrinology 2016;103:153-71




Reviews in Endocrine and Metabolic Disorders
https://doi.org/10.1007/511154-018-9445-4

be followed?

Riccardo Ariotti ' - Stefano Partelli’ - Francesca Muffatti' - Valentina Andreasi' - Francesca Della Sala’ -

Massimo Falconi'
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Surgery
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agressiveness signs*
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How should incidental NEN of the pancreas and gastrointestinal tract
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National . . . .
comprehensive NCCN Guidelines Version 1.2019 HEERBudenes dex
NCCN ggpvgggk,, Neuroendocrine Tumors of the Pancreas Discussion
CLINICAL EVALUATION®P:C MANAGEMENT OF PRIMARY NON-METASTATIC DISEASES:"
LOCATION f
Observation in select cases
or
I Enucleation % regional nodes?
Recommended: I Small {<2 cm > Or
« Abdominal : ) 1 Distal pancreatectomy
multiphasic? CT or regional nodes/splenectomy?
MRI or
Pancreatoduodenectomy *
As appropriate: Ia?coreqional regional nodes9 See
* Somatostatin receptor-| disease —| Surveillance
based imaging (ie, (PanNET-6)
68Ga-dotatate imaging Pancreatoduodenectomy _,
Nonfunctioning preferred [PET/ Head — regional nodes9
pancreatic —» | CT or PET/MRI]® or Larger (>2 cm),
tumors somatostatin receptor invasive, or
scintigraphy) node-positive
* Chest CT * contrast tumors
«EUS Distal pancreatectomy9 +
* Biochemical Distal = splenectomy + regional nodes
evaluation as clinically
indicated (See NE-B
* Consider testing for Metastatic disease ———— See Metastases (PanNET-7)
inherited genetic
syndromesd
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https://doi.org/10.1016/j.hpb.2017.08.034 HPB

ORIGINAL ARTICLE

Prognosis of sporadic resected small (<2 cm)
nonfunctional pancreatic neuroendocrine tumors - a
multi-institutional study
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ORIGINAL ARTICLE

Prognosis of sporadic resected small (<2 cm)
nonfunctional pancreatic neuroendocrine tumors - a

multi-institutional study d
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ORIGINAL ARTICLE

A New Scoring System to Predict Recurrent Disease in Grade 1
and 2 Nonfunctional Pancreatic Neuroendocrine Tumors

1 2
Tumor grade o o
0 40
No Yes
Positive lymph nodes o0—0
0 24
No Yes
Perineural invasion o0—O0
0 24
0 24 4048 64 88
Total points % —t——t {
Probability % k +—t——t 4
7 16 2534 50 81

Geng¢ CG, et al. Ann Surg 2016



Surgery 166 (2019) 15-21

Contents lists available at ScienceDirect
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The conundrum of < 2-cm pancreatj | :
A preoperative risk score to predict|lymph node metastases s

and guide surgical management
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Lopez-Aguiar AG, et al. Surgery 2019;166-15-21



Table 111

Association of pathologic factors with risk for lymph node
positivity in patients with < 2-cm low/intermediate
grade, nonfunctional, PanNETS’

Pathologic factors Logistic regression

Lymph node positivity

OR (95% CI) P value

Tumor location in pancreas
Distal
oxi

& Distal — 5,2%

ml Proximal — 17, 988 p<0), 01

Tumor size

<1 cm Ref —

1-15cm 1.25(04-4.2) .716

>1.5cm 1.7 (0.5-5.9) 405
Tumor differentiation

Well Ref -

Moderate 1.5 (0.3-6.9) .631
Ki-67 index

<3% Ref —

3%—-20% 2.7 (1.0-7.2 .054
Final resection status

RO Ref —

R1 3.3(1.0-11.0) .052
Mitotic rate (per 10 HPF)

<2 Ref -

2-20 39(09-16.4) .062
Lymphovascular invasion

Negative Ref —

Positive 17.2 (5.9-50.1) <.001
Perineural invasion

Negative Ref —

Positive 49(1.7-14.0) .003
Advanced T stage

T1/T2 Ref -

T3 8.6 (2.2-33.1) .002

Lopez-Aguiar AG, et al. Surgery 2019;166-15-21



Ann Hepatobiliary Pancreat Surg 2018;22:66-74
https://doi.org/10.14701/ahbps.2018.22.1.66

Original Article

Prognostic factors of non-functioning pancreatic neuroendocrine
tumor revisited: The value of WHO 2010 classification

Table 5. Clinicopathologicfactors in association with WHO classification of NF-pNETs

WHO classification

p-value
Grade 1 (%) Grade 2 (%) Grade 3 (%)
Age <50 27 (48.2) 27 (48.2) 2 (3.6)
=50 55 (50.0) 45 (40.9) 10 (9.1) p=0389
Sex Male 39 (48.2) 35 (43.2) 7 (8.6)
Female 43 (50.6) 37 (43.5) 5(5.9) p=03812
Symptom Incidental 64 (60.4) 41 (38.7) 1 (0.9)
Symptomatic 18 (30.0) 31 (51.7) 11 (18.3) p<0.001
Tumor Head 28 (37.8) 37 (50.0) 9 (12.2)
Location Non head 54 (58.7) 35 (38.0) 3 (3.3) p=0.008
T stage Tl 59 (85.5) 9 (13.0) 1 (1.5)
T2 18 (46.2) 21 (53.8) 0 (0.0)
T3 5 (8.6) 42 (72.4) 11 (19.0) »<0.001
N stage Nx 52 (81.2) 11 (17.2) 1 (1.6)
NO 31 (39.8) 43 (55.1) 4 (5.1)
N1 0 (0.0) 17 (70.8) 7 (29.2) p<0.001
M stage MO 82 (50.6) 68 (42.0) 12 (7.4)
M1 0 (0.0) 4 (100.0) 0 (0.0) p=0.084
Pathologic tumor size <1 cm 14 (100.0) 0 (0.0) 0 (0.0)
=1 cm, <2 cm 44 (77.2) 13 (22.8) 0 (0.0)
=2 cm 24 (25.3) 59 (62.1) 12 (12.6) p<0.001
Imaging tumor size <1 cm 14 (100.0) 0 (0.0) 0 (0.0)
=1 cm, <2 cm 38 (73.1) 14 (26.9) 0 (0.0)
=2 cm 30 (30.0) 58 (58.0) 12 (12.0) p<0.001

Bu J, et al. Ann Hepatobiliary Pancreat Surg 2018;22:66-74



Ann Hepatobiliary Pancreat Surg 2018;22:66-74 Cpm :
https://doi.org/10.14701/ahbps.2018.22.1.66 Original Article

Prognostic factors of non-functioning pancreatic neuroendocrine
tumor revisited: The value of WHO 2010 classification
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DOI 10.1245/s10434-014-3769-4 SURGICAL ONCOLOGY

OFFICIAL JOURNAL OF THE SOCIETY OF SURGHCAL ONCOLOGY

ORIGINAL ARTICLE — ENDOCRINE TUMORS

Impact of Extent of Surgery on Survival in Patients with Small
Nonfunctional Pancreatic Neuroendocrine Tumors in the United
States
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J Gastrointest Surg
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2014 SSAT PLENARY PRESENTATION

Surgical Resection Provides an Overall Survival Benefit
for Patients with Small Pancreatic Neuroendocrine Tumors
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Diagnosed with NET

— I

f?‘. el Metastatic/unresectable
X resectable
«— ——
S Poorly . .
©
g differentiated Well differentiated
ST 6 Progressive and/or symptomatic
stable disease g ymp
Hepatic artery
§ Systemic treatment embolization if
5 if widespread liver-dominant
disease
2 /\
"é ; Pancreatic Nonpancreatic
g NET NET
< vy v v ¥ '
Surage Platinum/ Observe, SSA, SSA,
gery etoposide SSA everolimus, IFN
sunitinib, )
cytotoxic Everolimus
chemotherapy PRRT

J Clin Oncol 33:1534, 2015



IRGERY
Contents lists available at ScienceDirect m
Surgery

ELSEVIER journal homepage: www.elsevier.com/locate/surg

Operative resection in early stage pancreatic neuroendocrine tumors
in the United States: Are we over- or undertreating patients?

Table Il

Reasons for not undergoing operative resection of PanNETs <2 cm.
 —

Tumor size
0-1cm 1-2 cm
Resection not performed as first 209 (82.0%) 345 (77.7%)
course of treatment
Resection not recommended due 13 (5.1%) 37 (8.3%)
to patient risk factors
Patient deceased 1 0
Resection recommended but not 3(1.2%) 9 (2.0%)
done for unknown reasons
Resection recommended but 7 (2.7%) 29 (6.5%)
patient refused
Resection recommended, 11 (4.3%) 18 (4.1%)
unknown if performed
Unknown 11 (4.3%) 6 (1.4%)
S —

Chivukula SV, et al. Surgery 2019



Table III
Variables affecting likelihood to undergo operative resection of PanNETS <2 cm on multivariable

analysis
OR 95% Confidence P value
interval
Age 0.95 0.95-0.96 <.001
Tumor size/lymph node status
2 cm or less with positive nodes Ref Ref Ref
0—1 cm and no positive lymph nodes 0.28 0.17-0.44 <.001
I 1—2 cm and no positive lymph nodlrs 0.34 0.22—-0.52 < .001
11
Location: Head Ref Ref Ref
Location: Body/tail | 1.45 1.13-1.85 .003
ocation: Missing 0.99 0.74—-1.33 97
Grade
Grade: Poorly or undifferentiated Ref Ref Ref
rﬂgdgmacmml_mﬂgmd_l' i i 2.30 1.09—4.86 03
Grade: Well differentiated 493 2.55-9.55 < .001
Grade: Missing 0.48 0.25-0.94 .03
Hospital type
Hospital type: Academic/research program Ref Ref Ref
Hospital type: Community cancer program 0.56 0.27-1.14 A1
Hospital type: Comprehensive community 0.68 0.53-0.86 001
cancer
Hospital type: Integrated network cancer 1.42 0.97-2.07 07
program

Chivukula SV, et al. Surgery 2019



Table IV

Survival on univariate analysis of status of operative resection of the primary site in tumors of 0—1 cm and 1—2 cm, regardless

of lymph node involvement

n Survival Hazard P value
rateatSy ratio* (95% CI)
Tumors 0—1.0 cm, regardless of lymph node
involvement
No primary site resection 312 77.1 NA .005
Primary site resection 1,452 833 0.28 (0.21-0.37)
Tumors >1.0 and <2 cm, regardless of lymph
node involvement
No primary site resection 312 60.1 NA < .001
Primary site resection 1,452 89.1 0.28 (0.21-0.37)

(I, confidence interval.
* Reference group is no primary site resection.

Chivukula SV, et al. Surgery 2019
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RESEARCH ARTICLE WILEY _

Minimally invasive versus open distal pancreatectomy for
pancreatic neuroendocrine tumors: An analysis from the
U.S. neuroendocrine tumor study group
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