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Historical Perspective and Terminology
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General Features
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Table 1. Main clinicopathologic characteristics of Functioning-PEN*

Insulinoma
Hypoglycemic syndrome
Most common F-PEN
Solitary in 95% of cases
5~10% in MEN-1, usually multiple
Benign in 90% of cases
Gastrinoma
“Zollinger-Ellison syndrome”
Second most common F-PEN
Localized in gastrinoma triangle (CBD, Duodenum, pancreas head)
20~30% in MEN-1
Malignant in about 80% of cases
Glucagonoma
“AD disease”. DM, dermatitis, DVT, depression
Solitary, large
Most frequent in tail
>50%: liver ,metastasis at presentation

VIPoma
Verner-Morrison syndrome: watery diarrhea, hypokalemia, and achlorhydria/hypochlorhydria
Solitary, large
Most frequent in tail

Somatostatinoma
DM, diarrhea, steatorrhea, anemia, malabsorption, cholelithiasis
Very rare
Solitary, usually large
>50%: liver ,metastasis at presentation

Ectopic hormone-producing-PEN
ACTH: Cushing syndrome, Serotonin: carcinoid syndrome, GH: acromegaly, PTH
Usually malignant
Solitary, generally large
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Pathology of Pancreatic Endocrine Neoplasm (PEN)

1. Macroscopic findings
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2. Microscopic findings

2ol PEN2 |13 =7)7} wtdg(monotonous) $F AIE2 750 ot g2 il &3 PHj=
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1) M = SX[E: Insular or nested growth pattern (Fig, 1A)
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2) % EE= O|E: Trabecular or ribbon-like growth pattern (Fig. 1B)
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3) M = 32|¥: Glandular or acinar growth pattern (Fig, 1C)
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4) X&3Fd: Poorly differentiated growth pattern (Fig, 1D)
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3. Immunohistochemistry findings
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1) General endocrine markers: CD56, chromogranin A, synaptophysin, Leu-7

il

Fig. 1. (A) The tumor contains large cell nests of monomorphous, poly-
gonal neuroendocrine cells without cellular atypia (HE staining, x100). (B)
The tumor cells form long trabecular that form loops and are separated by
fine fibrovascualr stroma (HE, x200). (C) This view shows glandular structure
of cytologically bland neuroendocrine tumor (HE, x400). (D) The tumor cells
have a high nuclear-cytoplasmic ratio and hyperchromatism (HE, x200).
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2) l|dentification for hormonal produced by the neoplasia
Pancreatic hormone: insulin, glucagons, somatostatin, PP
Ectopic origin hormone: gastrin, VIP, ACTH

Bioamines: serotonin

3) Prognostic markers: Ki-67, COX2, p27 =

Genetic findings”: th-e] PENS Thitdoz vehh} =87 34 S570 FulEe] vehir=
aiel.

(1) PEN associated with hereditary disease

(D Multiple Endocrine Neoplasia-1 (MEN-1): PENe] 7} &3] F9te= §-44 Aslo|t}y, MEN-1 F-AAF

= 11q139l $JAsE EFJA FRRko|T). oF 10%2] PENo|] MEN-13F $I#AS Ho|w, 20~30%2] NF-PEN,
25%9] gastrinoma®} #&Ho] Ut}d o) 5 mm wgke] Fko] ofy] J FHFE “Pancreatic microadeno-
matosis’ 27d0] SR ot} 80%e] MEN-1 & PENOIA 11q132] loss of heterozygosity (LOH)7} Belt) |k
W oA PENS 21%0l4 11q132] AAE SHHo](somatic mutation)7F 68%0llA LOH AZlo] o] MEN-1
FAZH1q13 FH FAAE S B /A PENG S8 B AbskaL Sl

@ Von Hippel-Lindau Disease: VHL +HAR= 3p25-269] x|g 4 oAl F-7Alolt}. VHL S39
oF 20~75%0lA H Wro] FukED o]F oF 90 A, oF 100 PENSE Yehdtt

@ Neurofibromatosis Type-1: NF-1 f2xk= 17q11.20] X3+ 2% A F-Hxjolct, =& ule| =)
B glEAeelE, Mol @ #e] somatostatinomaS E¥FIC)H

@ Tuberous Sclerosis Complex: 7SCIS- 9p34, TSC2= 16pl13.39] $x|5hH, =k A4 -4} dsks 3}
© Ao A, 75C2 AT oF4d PENS| A ¢ddto] Sle Aew dEA Sk

@) Sporadic PEN: thelsl f2x} o) el digt A7 dxso] A= Qo dA 7P 2 48zl
AL CGH Aol ofgh f-x7ke] 44 B g5olH, o]9] f3a} &< ¥o] (genetic mutation)9} FA§8HA]
w3} (epigenetic change), MicroRNA ZZHo|| w2 w3y wHslao] dax Qo).

@ Chromosomal loss: 1p (21%), 3p (19%), 6q (28%), 10pq (14%), X/Y (31%)

(@ Chromosomal gain: 4pq (17%), 5q (25%), 7pq (41%), 9p (28%), 12q (23%), 14q (32%), 17pq (31%),

20q (27%)
@ Single gene mutation: MEN-1 gene ; NF-PEN (30%), gastrinoma (36%), glucagonoma (67%), VIPoma
(44%)
@ Epigenetic changes: methylation of RASSFIA (75%), TIMP3 (44%)

Behavioral Characteristics and WHO Classification

AFARCl TF el TP 23k E=5 9] 98l WHOOKE HE4<] “islet cell tumor”
& A

Al “F UiEe] = os Wy AAIE vt FFe] =), "€ 9 A AW, A=, AE F
2150 w} 9k (Benign)-35F2] B (uncertain behavior)— o} (malignant) © 2 E-FHHTable 2).
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Table 2. World Health Organization Classification of PEN?

1. Well differentiated neuroendocrine tumor
1.1 Benign
Confined to the pancreas
No angioinvasion, no perineural invasion
<2 cm in size
<2 mitosis/10HPF and <2% Ki-67 positive
1.1.1 Functioning- insulinoma
1.1.2 Nonfunctioning
1.2 Uncertain malignant Potential
Confined to the pancreas
One or more following features
Angioinvasion, perineural invasion
=2 cm in size
2-10 mitosis/10HPF
>2% Ki-67 positive
1.2.1 Functioning- gastrinoma, insulinoma, VIPoma, glucagonoma, somatostatinoma or
ectopic hormone producing PEN
1.2.2 Nonfunctioning
2. Well differentiated neuroendocrine carcinoma
2.1 malignant potential
Low grade malignant
Gross local invasion and/or metastasis
3. Poorly differentiated neuroendocrine carcinoma
3.1 High malignant potential
High grade malignant
Small cell carcinoma
>10 mitosis/10HPF

Table 3. Grading system proposed by the ENETS”

Mitotic count/10HPF Ki-67 index, %
Grade 1 <2 <2
Grade 2 2-20 3-20
Grade 3 >20 >20

Staging and Grading for Prognostic Stratification:
Proposed by European Neuroendocrine Tumor Society (ENETS)

529l TNM staging system-S PEN-S H|&E3F HATA WEH] F
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Table 4. TNM Classification and staging proposed by ENETS”

T
Tx Primary tumor cannot be assessed
T0 No evidence of primary tumor
T1 Tumor limited to pancreas, size <2 cm
T2 Tumor limited to pancreas, size 2-4 cm
T3 Tumor limited to pancreas, size >4 cm or invading duodenum or bile duct
T4 Tumor invading adjacent organs (stomach, spleen, colon, adrenal gland, large vessel)

N
Nx Regional lymph node cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

M
Mx Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis

TNM Staging

Stage | T NO MO0
Stage IIA T2 NO MO
Stage IIB T3 NO MO
Stage IlIA T4 NO MO
Stage IlIB Any T N1 MO
Stage IV Any T Any N M1

= F%2 Grading AA(Table 3)9} U] Fde] s A, "=xd Ho|, dAH] 5o & 7] £+
AAZE ALJstar o] &F olol st HAFo] Bas Ao F A7t (Table 4).
Conclusion

oFow zreFe] A iR F¥Y 719 9 23 23, x5 Al Btk HeR Cislet
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