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Case Study

A 43 yr old female with a history of a left mastectomy in
2014 and adjuvant chemo and DXT for Breast Ca.

A No medical co morbidities

A March 2018 complaining of abd pain, particularly post
prandially

A Clinical Examinatiodinon contributary
A FBC/U&E/LFT/INR/CEA/Ca 19.9/AFP normal



CT scan




CT scan & DDx?




FNA

A Grade 1 Neuroendocrine Tumour

A Dotatoc PET CT scaconfirmed
neuroendocrine tumour in the HOP and
metastases in the Right liver.

A Options?



ancreaticoduodenectomy




Cells of Origin

Stem cell
A Gastrointestinal Non-secretory cell lineage
neuroendocrine lineages | Enterocytes
arise from a common stem Secretory lineages
cell precursor in the base of
the intestinal crypts or in the Goblet cells
neck of the gastric glands Matnty
Paneth cells
A Differentiate into diverse
types of neuroendocrine cells o
under the influence of Pax4
transcription factors Mathl Pax6
and neurogenin 3 (NGN3)
Gastrin GIP
Secretin 5-HT
CCK SP

SST GLP-1, PYY/NT

Image courtesy of IM Modlin.
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Topographic distribution 20,436
neuroendocrine tumors (classical carcinoid)
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GEPNET Registry

A 1005 patients
A July 20099Dec 2012

A PNETs 42% V
A 60% norfunctional NETS

South Africa
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Background

Heterogenous group of tumors of the diffuse neuroendocrine system

Histology T intracellular markers of endocrine cells (serotonin,
cathecholamines, neuron specific enolase, synaptophysin, chromogranins A/B )

Majority T Sporadic and 40-50% have metastatic disease at
presentation

60-90% are Non Functional

Minority T Genetic Syndromes(MEN 1,MEN 2,NF, von Hippel Lindau
and Tuberous sclerosis)



NET Are the Second Most Prevalent Type of
Gastrointestinal Malignancy

1,200, 000
1,100, 000
7 2x more prevalent
than pancreatic cancer
100, 000

Colorectal! GEP-NET? Stomach! Pancreas! Esophagus! Hepatobiliary!

Prevalence in SEER Database

1. National Cancer Institute. SEER Cancer Statistics Review, 1975-2004. http://seer.cancer.gov/csr/1975 2004.
2. Modlin IM, Lye KD, Kidd M. Cancer. 2003;97(4):934-959.



The Overall Incidence of NET Is Increasing Compare
With All Malignant Neoplasms
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A The incidence and prevalence of NET has increased approximately
500% over the past 30 years which may be partially due to improved
diagnosis

Source: US SEER database. Adapted with permission from Yao JC, et al. J Clin Oncol. 2008:26:3063-3072.
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Diagnosis/staging
A Majority are found incidentally during routine imaging

A Functional symptoms i related to the cell of origin(diarrhoea,
flushing, sweating, palpitations, swinging blood pressures)

A Biochemistry:
I Screening tests: U-5HIAA, U-VMA,cortisol
I General markers:

I Specific markers: hormones, pro-hormones, gastrin, etc



Neuroendocrine Cells Are Peptide Hormone-Producing
Cells that Share a Neural-Endocrine Phenotype
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Chromogranin/Secretogranins

A Water-soluble acidic glycoproteins in NETs
A CgA: 439 peptide molecule i most used

A CgB: secretogranin | i selective use
A CgC: secretogranin Il - rarely used

A Cgs are NOT secreted by non-NETS



Usefulness of Cgs

A Plasma CgA is increased in most NETs
A pCgA levels are proportionate to tumor size
A Plasma Cg more reliable than urine metabolites

A CgB can be used as a complement and clinical trials



Non-tumor increases of CgA

A Renal & Liver Failure

A Chronic gastritis

A PPIs

A Stimulation of the sympathetic nervous system
A IBD



A Anatomical Imaging
I CT scan
I MRIJbone, spine, now liver

A Functional Imaging
I Octreoscankstr2
I MIBG

I Gallium PET
A (Dotatate/Dotanoc/Dotatoc)
A G1 and G3Ki 67 <10%
A GLP1 for Insulinomas

T FDG PET
A G2/G3 lesions
A Ki67>10%




How to diagnose a NET

Cell block i can help with grading

EUS FNAT make the diagnosis
Core Biopsy i

best for establishing the Grade




Ki67 Counting

A Options to quantify Ki67

1. Percentage of actively dividing tumour cells in a 2000 cell
count

1. Using a computerizedigital imageanalysis system to
measure the positive percentage

A The result should be reported assanglepercentage



WHO 2010

Neuroendocrine tumour

1 <2M0HPF <2% Well differentiated
(NET)
Neuroendocrine tumour

2 2-20/10HPF 3-20% Rather differentiated
(NET)
Neuroendocrine carcinoma

3 = 20M10HPF = 20% Poorly differentiated
(NEC)
Mixed neuroendocrine -

- - - Poorly differentiated

adenocarcinoma (MANEC)

Hyperplastic and pre-
5 : - Histological Abnormality




WHO 2017 Grading Change

1 (low) - NET

2 (Intermediate) - NET

3a (high) - NET

3b (high) — Neuroendocrine
Carcinoma (NEC)

Mixed Neuroendocrine Non-Neuroendocrine Neoplasm (MIiNEN) - See text

Differentiation
Well differentiated

Well differentiated

Well differentiated

Poorly differentiated

Miotic Count/Ki-67

<2 mitoses/10 HPF
<3% Ki-67 index

2-20 mitoses/10 HPF
3-20% Ki-67 index

>20 mitoses/10 HPF
>20% Ki-67 index

>20 mitoses/10 HPF
>20% Ki-67 index




WHQO 2017

1. Neuroendocrine Tumor, NET G1

2. Neuroendocrine Tumor, NET G2

3a. Neuroendocrine Tumor, NET G3

3b. Neuroendocrine carcinoma, NEC
(small or large-cell)



Grading of GERENS
According to ENETS/WHO/AJCC
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flO High power field (HPF) = 2 mmZ2at least 40 fields (40x magnification) evaluated in areas of highest mitotic density
APercent of 2000 tumour cells in areas of highest nuclear labelling with MIB1 antibody.

Pape UF et al. Cancer. 2008;113:256-265.



Indications for Surgery

A Resectable Primary NETS - surgery best option
A Resectable metastatic disease

A Resection of the primary lesion in non-resectable
metastatic disease?

A Unresectable Symptomatic Primary i Debulking

A Hepatic Metastatic disease with good prognostic
iIndices 1 Liver Transplant



Laparoscopic Distaancreatectomy




Who should receive Debulking
Surgery?

A Patients with obstructive symptoms

A Mesenteric vascular compromise

A Life threatening hormone related symptoms
A Ideally aim for 90% debulking

A Other debulking options
ARFA
AMicrowave ablation
A Arterial & chemoembolisation
A Cryotherapy
ARadioembolisation - SIRT






