Neuroendocrine tumors



Pancreatic Neuroendocrine
Tumors (PNET)

Other names:
Islet cell tumors
Pancreatic endocrine tumors
Islet cell carcinoma






Pancreatic Neuroendocrine
Tumors (PNET)

Functional
Non — Functional



Pancreatic Neuroendocrine
Tumors (PNET)

Non Functional - Majority

Functional
Insulin
Gastrin
Glucagon
Vasoactive intestinal peptide (VIP)
Somatostatin

Not all secreting tumors have related
symptoms



Characteristics of 1483 patients with
pancreatic endocrine tumors in the
SEER registry 1973—-2000

<2% all Pancreatic tumors
Annual incidence :
1.2-4 : 1,000,000
Age 58 (19-92)
Incidence increases with age
Male :Female ratio
55:45

Halfdanarson, Ann Oncol, 2008



Characteristics of 1483 patients with pancreatic
endocrine tumors. SEER reqistry 1973-2000

1364

12%
23%

65%

Halfdanarson, Ann Oncol, 2008



Characteristics of 1483 patients with
pancreatic endocrine tumors. SEER registry
1973-2000

Non-functional PET’s 1346 (90.8%)

Functional 137
Malignant insulinoma 37
Malignant Gastrinoma 63
Malignant Glucagonoma 23
Malignant VIPoma 14

Halfdanarson, Ann Oncol, 2008



Cancer Staging Manual ajcc, 7 ™ ed.
PANCREAS

Extent of disease before STAGE CATEGORY DEFINITIONS Extent of disease through

any treatment completion of definitive surgery

[y clinical - staging completed | | 03 vy pathologic - staging completed
after neoadjuvant therapy but ~ TUMOR SIZE: ; after neoadjuvant therapy AND
before subsequent surgery 2 { subsequent surgery

G PH:MARY TUMOR (T)

& TX | ana;y tumor cannot be assessed i Bl 1X
&l To - No evidence of pnrnary tumor . Bl 10
0O Tis | Carcinoma in situ* ' . o Tis
aQ T - Tumor limited to the pancreas, 2 cm or less in greaiest dlmensm . Q m
B T2 - Tumor limited to the pancreas, more than 2 cm in greatest dimension aQ T
O m | L umor extends beyond the pancreas but without mvo!vement of the celiac axis QT3

- or the superior mesenteric artery -
72 e - Tumor involves the celiac axis or the superior mesentenc artery (unresectable Q 14

~ primary tumor) :
| "Note: This also includes the “Paninlll” classification
REGIONAL LYMPH NODES (N)
O NX Regional lymph nodes cannot be assessed O NX
0 No No regional lymph node metastasis O No
a Nt Regional lymph node metastasis a m
DISTANT METASTASIS (M)

No distant metastasis (no pathologic M0; use clinical M to comptete stage group)
 Distantt metastasis

ANATOMIC STAGE » PROGNOSTIC Gnoups

MO

CLinicAL g PATHOLOGIC
GROUP T N M GROUP T N M

a o Tis NO M0 a o Tis NO MO
B AT NO MO o A T NO Mo
& B T2 NO MO O B 12 NO MO
A T3 NO MO a lA T3 NO MO
B IB. T N1 MO u B T N1 MO

T2 N1 MO ]2 N1 MO

T3 N1 MO T3 N1 MO
e 14 AnyN MO a T4 AnyN MO
Q vV AwT AN M B e 1) AnyT AnyN M1

Q Stage unknown | O Stage unknown



TNM staging of foregut (neuro)endocrine tumors:
a consensus proposal including a grading system

TNM

T—primary tumor

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

T1 Tumor limited to the pancreas and size <2 cm

T2 Tumor limited to the pancreas and size 2—4 cm

T3 ‘ Tumor limited to the pancreas and size >4 cm or invading duodenum or bile duct
T4 Tumor invading adjacent organs (stomach, spleen, colon, adrenal gland)

or the wall of large vessels (celiac axis or superior mesenteric artery)
For any T, add (m) for multiple tumors
N--regional lymph nodes

NX Regional lymph node cannot be assessed
NO No regional lymph node metastasis
NI Regional lymph node metastasis
M-—distant metastases
MX Distant metastasis cannot be assessed
MO No distant metastases
Mi1* Distant metastasis
Stage
Disease stages
Stage 1 T1 NO MO
Stage Ila T2 NO MO
b T3 NO MO
Stage Illa T4 NO MO
1Ib Any T N1 MO
Stage IV Any T Any N M1

Virchows Arch (2006) 449:395-401



TNM staging of foregut (neuro)endocrine tumors:
a consensus proposal including a grading system

Table 4 Grading proposal for foregut (neuro)endocrine tumors

Grade Mitotic count (10 HPF)* Ki-67 index (%)°
Gl <2 <2

G2 220 3-20

G3 >20 >20

10 HPF: high power field=2 mm®, at least 40 ficlds (at 40x
magnification) evaluated in areas of highest mitotic density

"MIB1 antibody; % of 2,000 tumor cells in areas of highest nuclear
labeling

Virchows Arch (2006) 449:395-401



TNM staging of foregut (neuro)endocrine tumors:
a consensus proposal including a grading system

G1-G1 Well Differentiated NET

G3 Poorly Differentiated Neuroendocrine
carcinoma

Virchows Arch (2006) 449:395-401



WHO Classification NET
1998, 2004,2010

Histopathological characteristics
Cellular Grading
Cell proliferation markers
Biological
Local or distant invasiveness

Clinical
Production of functional substances




Neuroendocrine tumors of the Pancreas

Classification of Neuroendoecrine Tumeors of the Pancreas

Well-differentiated nevroendocrine twmor

e DBemgn behavior: confined to pancreas, size <2 cm, non-angiomnvasive, =2
mitoses/ HPF and £2 % Ki-67-positive cells
- functionally active: msulinoma
- functionally inactive

e Bemgn or low-grade malignant behavior (questionable dignity): confined to pancreas,
size 22 em, >2 mutoses/HPF, >2 % Ki-67-positive cells or angioinvasive
- functionally active: gastrinoma, mnsulinoma, VIPoma, glucagonoma, or ectopic

hormonally-induced syndrome

- functionally mactive

Well-differentiated neuroendocrine carcinoma

e Low-grade malignant behawior: invasion of neighboring organs and/or metastases
- fanctionally active: gastnnoma, insulinoma, glucagonoma, VIPoma, or ectopic
hormonally-induced syndrome
- functionally inactive

Poorly-differentiated neuroendocrine carcinoma

e Hioh-srade malionant behavior

. Anlauf , G. Kléppel and P. Grabowski



Neuroendocrine tumors of the
Pancreas

Well differentiated tumor

Low ( Intermediate) Grade Carcinoma
Indolent behaviour

Poorly differentiated tumor

High Grade neuroendocrine Carcinoma
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Fig. 1 a Overall survival by size and degree of invasion for T1, T2,
and T3 staged tumors. b Overall survival by grade of tumor for G1
and G2 staged tumors. ¢ Overall survival by presence of absence of
metastatic disease

T1,T2,T3

Metastases



Overall survival (OS) of patients with PETs accordi  ng to functional status based upon nine
SEER sites 1973-2000.

Halfdanarson T R et al. Ann Oncol 2008;19:1727-1733

© The Author 2008. Published by Oxford University Press on behalf of the European Society for
Medical Oncology. All rights reserved. For permissions, please email:
journals.permissions@oxfordjournals.org



Treatment of PNET

Preoperative staging
Tumor location & size
Loco-regional spread
Metastatic spread
Histological Grading



Pancreatic tumor:
Tailoring surgical treatment

Differentiation:
Neuroendocrine tumor
Adenocarcinoma




Treatment approach to PET

/ Staging (Histology) \

Local | ocal disease & Local disease & “ -
disease Liver metastases Loco-regional Systemic
‘ spread ‘
Resection Nonresection
Octreotide
Omeprazole
Diazoxide

Chemoembolization
Systemic chemotherapy



Treatment approach to PNET
Staging (Histology)

l

Local | ocal disease & Local disease & “ -
disease Liver metastases Loco-regional Systemic
‘ spread ‘
Resection “Aggressive” resection Nonresection
“Cytoreduction”
Octreotide
Omeprazole
Diazoxide

Chemoembolization
Systemic chemotherapy



Treatment approach to PNET
Resection on primary PNET

Radical surgery
pancreaticoduodenectomy, distal resection,
total pancreatectomy with or without vascular
reconstruction of the portal-mesenteric vein

“Pancreatic Sparing” Procedure
Local excision
Enucleation
Central pancreatectomy



Treatment approach to PNET
Resection on primary PNET

Patients with small NET’s- median survival — 7y.
Solorzano 2001, Evans 1993

RO resection Nonfunctional / Functional PNET
45%
Nguyen, 2007
Recurrence rate following resection
Invasive PNET: 45%-75%



Minimally invasive resection of
neuroendocrine pancreatic
tumors

Laparoscopic excision Is possible in
most instances

Insulinoma
Small nonfunctional Tumor
Lap. US evaluation is mandatory
FS evaluation of resected margin
Malignancy — open approach

Langer chirurg, ;80(2):105-12 2009 .



PNET Tail of Pancreas



Treatment approach to PNET

Combined resection primary & Liver mets

Feasible in >20% patients
Liver mets. Will develop in 45-90%

5-year actuarial Survival rate 73%

Chen 1998, Chamberlain 2000, Hung 2007

House et al, J Gastrointest Surg.

Symultaneous resection 26/31 patients
5-year survival : 65%



A 57y. patient with Gastrinoma Head of
Pancreas with Liver & LN Metastases



A 57y. patient with Gastrinoma Head of
Pancreas with Liver & LN Metastases

RF ABLATION
LIVER



Treatment approach to PNET
Cytoreductive surgery

Eradication of > 90% tumor burden
Chamberlain, 2000:
Hepatic metastesectomy 50%
after hepatic artery embolization — 76%

Symptomatic relief can be achieved



‘Cytoreductive surgery’

Kvols et al: 74 pts with resection
of liver mets, 2.7% mortality, 4 yr
survival of 73%.

Carty et al: 17 pts with surgical
resection of mets. 79% 5 year
survival.




PNET Uncinate & root mesentery



Treatment approach to PNET
Prognostic factors influencing

survival

Tumor differentiation

Positive LN does not significantly affect
survival

Presence of distant metastases
Lack of clinical syndrome
Age > 55 years
RO-R1 resection does not affect survival
(well differentiated)



Treatment approach to PNET
aggressive surgical resection of
the primary:

patients of good functional capacity
regardless of :
age, tumor size, tumor functionality, or
presence of lymph node disease
If at least

an RO/R1 resection can be achieved
with minimal morbidity



Treatment approach to PNET
Resection liver mets

Patients should be considered

for surgical intervention in cases
of cytoreductive

surgery when removal of > 90% of
tumor burden can be

accomplished.






Treatment approach to PNET
When not to operate

consideration

should be given to nonsurgical management:
poorly differentiated and high-grade
histologies

with large tumor burden
when recurrence is frequent and long-term
survival uncommon
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