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Management of Small Pancreatic Neuroendocrine Neoplasm
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The incidence of small and asymptomatic pancreatic neuroendocrine neoplasms (PNENs)
has been increased due to the widespread use of high-resolution imaging techniques and en-
doscopic procedures in screening programmes. Most of PNENSs are indolent neoplasms with
slow-growing. However, sometimes, PNENs show local invasion or metastasis with poor prog-
nosis. The management of small, nonfunctioning PNENs remain under debate. The National
Comprehensive Cancer Network guidelines recommend observation in selected cases of small
PNENS less than 2 cm. Pancreatic surgeons are divided into two factions: “the hawks,” who
indicate the high risk of malignancy even in small PNENSs and, therefore, the need for an ag-
gressive surgical treatment, and the “the doves,” who accepts the risk of malignancy in some < 2
cm PNENS, advocate that the risk of overtreating many benign < 2 cm PNENs would be much
higher. As the pancreatic surgery remains a high-risk operation with a 28-30% morbidity and
1% mortality, the decision for small PNENSs is challenging.
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INTRODUCTION

A AAYEEZF(pancreatic neuroendocrine
neoplasms, PNENs)2 H|w & & Z3to g & o4
TYY 3%E ZA ot Ut} HE T 7|9 WA =
SHUHAIF R QIR ZAHATT /=™ PNENsY &
BEL S75He FAo|tH1]. PNENs2 S22 ZH|d
e /4ol Edd < 9o, 758 (functiona) ¥} ¥]7]
SA)(nonfunctional) 2 & Wdct PNENs2 2Ql&d, 7}
AEY FEIHE, HFEAHAHE| E(vasoactive in-
testinal peptide)?} Z2 $2E2& Bu|g 4= gloy 7}
AlleolE F33S doZ 4 ITH2l.
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skl 1009 0] AskA|RE, sk 9 JdFH o g ojd Al
Ao dis] YA EFE SYst=s AL o3Il
201090°] A2 & MA X777+ World Health Orga-
nization, WHO)°|4]&= European Neuroendocrine
Tumor Society (ENETS)OlA] AQHsE BHE A €s}o]
AU EE ST LR FHS YU L, FAREE S (mi-
totic count) ZA41&5(Ki-67 index)E ©]-&35}9] A
Sa(grade 1, G1), $5F(grade 2, G2), 1153 (grade
3, G3)o.2 BRaIHrH4,5). gutE oz, G13 G2 Al
ZAWEH]Z% (neuroendocrine tumor, NET)S ]335}
I G32 A1 A YEH| & (neuroendocrine carcinoma,
NEC)= A3ttt G3oA = F 7HA] th& Fgol EA1%t

= A3 o 20179 WHO £/0lA+= 1183}
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49 AESHY ME E3EE 7HA= NET/NECE A&
FEAKTable 1) [6]
o|AY ttYg 5L 7HA= PNENsOIA Q] EEX 7
oA F24 A A oI, 2717} 2 cm ©]5tH]
t2 LY AS &S BROY AT HEH & 5 9
J8Y ofF71A] o5 22 FYol tigt A& WS
s A7 FEX] Gon =39 ojx]7} & v, £
o A= AA Aol 2717} A2 PNENso|A 9] e
Zoj tfjsto] 7]&st A gt

LS
7_(_'
=5
2%
kA

AA

MAIN SUBJECTS

37|7} =2 PNENsO|A 2t Q3

7] PNENs9] 4 9L E &3k b o] 5
A3 g% QxE gEHA 9o, ENETS AXAA 7}o]
EgRIoAE 93] WAE 2 cm ©|519] PNENs9] 73
T 6% A5 ko2 BustPrH7,8]. HT =Y ]
T Aol A 1588 9] 2254 219 2 cm oot A=
PNENsolA] 232 7|7t 52t Ao| = = T A
5 8 A" EO% B 11PT%E 7tol =2kl
I v =3 Y ES BOJFATHIL.

LY 2719 E}E’r % o Al&E3lsto] 9 AS3HE ot
A= FAE A71E 3 et o)A A4 1 cm 1]
PNENs9| 9ol 32 717 B2t AP, 824 Ho|, &
o5t Fk9] Y, Ho|, A 5ol gl7] g, o] F
o= FEEt 38 HES $AF0R aHfE 5= 9
ZAtH9,101. Jung Sl11]0] X3Pt = Ao E 145
g 9] 22 H|7]%54 PNENsS FA S uf £42 7]
7} 1.5 Z o]l A%, Hol7} 554 ol4d]l A, 9| 9L
Al FFo] AR F(20% °1’F = 5 mm ©l%H)o] NET
G2 & G3% ddo] rh= 2daE B9tk 3¢ 7]
7} 1.5 cm H|¥to] 1 £35S H|7|54 PNENso|A&=

F2 30| 7Fs2 A8k Kishi Sl12]0] X133

(«)f}

g QB AT 919 9] 22 PNENsS FH UL o
1 cm H|FH| A& S| 5HE 7hsAdo] v @oko
1.5 cm7} 929 Ho] Ei= Aol fjg 4ol Frigitin
B3]}t 5= NET 1E14E 1 cm U9kl 49
A Qleta A2 PNENsOIAE 42 A3 TH13). o]
g 9519 1 cm ©Rte] PNENsoA & 4324
A 18 & 4 oy I ojike Ir|dAe o4
Ao digt 7129 B2 g ast3lon, 53] 1.5
cm o9 EFoNME &g FIFHoz I & ¢
AAct.

7] o]9lo] PNENs9] c|%& df&sk= b 9lo] 583t
°1X}7} WHO 5322 530 535= 5 A &&=
Zo] 7} WAE 7hs/do] ¥UTHO, 14,15]. < =Fu o]
I Ao A 2 cm ©]5ke] 2+ PNENs % G2 NET9) H]
16.6%%¥om, %9 37], G483 84, 371 ¥
3t 52 EWPO% ohAS BA4519S o WHO 55 G2
7F g ZAE S d&she FLS AAFGHAE vE

13.97, 95% AIEHUF 2.60-75. 03) [9]. G3 NET/NEC
L AH| PNENsoIA 2} o}— H|Z L 1 2% @A 7}o]
cERIAE dutd dAl& EBW 22 Hees A
138ka 9o G3 NEC: HOPoﬂ Z3 A28 d8stn
AcH16l. 2STUAIE Fst A-EAA

<

AALS o].Q.
of Z2 PNENsOﬂH < A g WHO 8= 89 oH
2 59om 2 nhﬂmg SEat AAEAZA 4

£ o]g3to] d2 21g 47 vl £ A4 K1—67
index7t &2 ¥X &S HoFH17,18]. 1Y A
AFAAAE $49| o He Annt FSaho] R
7] W&o ZF o]&A(tumor heterogeneity) 2.2 I3t
WHO 53 B40] 25771 98 4 988 9%l Fol
of 3}‘1][18,19], Az a7et 244279 Ki-67
index 237} & Ax|e}A] =t 2 AT Ayjo] w
2} JAEQIAAIE WHO S3E 371 Ao 274
£ ol g3k 21& FWATH201

1 Qo e 2A00A 2F540] & HA FAY

Table 1. World Health Organization 2017 Classification for Neuroendocrine Neoplasm

NET-G1 NET-G2

NET-G3 NEC-G3

Well-differentiated
Mitotic count < 2-20/2 mm’
Ki-67 3-20%

Well-differentiated
Mitotic count < 2/2 mm’
Ki-67 <3%

Well-differentiated
Mitotic count > 20/2 mm”
Ki-67 > 20%

Poorly differentiated
Mitotic count > 20/2 mm’
Ki-67 > 20%

NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma.
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FA T o] FHE ] AS FF A ATt =orE
T ATH21-24]. £95] 24540l & HA &= &2 I
5%9| 7%, PNENs O]QMI A, 13 7H 7Y
Z9¥(solid pseudopapillary tumor), 3Z% 5 t}& o+
B B BAE %S AEdfoF et Iy AA A4

oAl PNENs9] et #gofA 2Z3hfA1 st 24
AAE Aot 971 1/3 Bxol E3fshr] wiEol &
S 2ZTUHAE FESH 2AZHAS] &8o] Qs
}H20,25].
3717} 22 H|7|'54 PNENs2| #2|

2012¥ ENETSOIA 2 cm ©]3} 22 PNENsO]| of
sto] “watch-and-wait"E AA|sto] =go] =11 Ut}
[8]. ENETS ZAIA A 7to]=ztRlo) A= 22 PNENs 7
T diFE Aol $As] TAE BF 6%oNAT 4
A Ae 1HYS W, ok A 192 374dnit, 1
o|% 3W7HA= 6/ Euttt FA5171E ER-SHATHT,8.
Massironi 5[26]-> PNENs &4} 5195 F45191, O]
% &A1 H7]54R0 $4F 1572 4= $1°] ENETS 7}9]
EERIAE 4519t 494 FAAY 1582 EF 4
E519 1 o] & FolARt Aol X5ttt 2EH
o7 EIE AHS5HF9 FL PNENsO|AE= “watch-
and-wait’o] Qs O]-‘"E’r Sallinen 5271 9
N9 =Ee wWEEASHH L, 34499 &1 H]7|54
PNENs2 3245719 33 32— o, 22%°A4 F%o] A
Aohar, 0%0llA Aol7F HAEHUAN, 12%94 &=
AP AR SFol 845t ). Sallinen &
271 W2 $F93 <9 984, ¢ ¥ 210]
7Fs8E 183S b e th= “watch-and-wait’&

Suspicious small PNEN (< 2 cm)

on imaging
Typical Atypical
>1cm % G1
> EUS-FNAB

AR
I8y & vy

olr

/g2l PNENsOA & 3223l 3JH|
£ 23 Hol7t & 4 9lo] &2 dfof etk Bk Q)
t}. Sharpe 5[28] 1l= ¥HolgHo|AE F3l 380
8ol 21 H]7]542 PNENs 84S 4519t} o] 5
81%01A $&E Wk, 19% A= +& glo] 3435
gk 59 AE2EL eTollA 82.2%R1, FHFolA
34.3%5 Bt Y oA A ve =
L A= o]"E HA} Finkelstein S[29]12 11719 =
= WEHEASF AL, 71478 9] 22 PNENs &4t F 587
Feg AP 12792 S350 1, 3, 59
S ¥ PS ), BF FEoA FHZFET FF
&S BT & WA e & &5
715«1 & Hgf & ATto] &I, FdFol Hot
Fe T Tl & WA A e o7t
Ak =2 olgks 9@ AMES $EHE 251 0]7] wZo
22 PNENs9| )& 03 24 glo] ¢ $14], &4t
A% = YHE 5k 89| AL B{stoiof gt}

7154 PNENs= 37|17} ZHEte s 223 2|51l
o|Z QIgF F4o] H“%‘ o 5 7] fEo e WA I
o gHH30]. JledEo] 7Y &5t 71b*é PNENs
9] 35-40%S ZW ot ofd dedde dedTY
5-10%% A RFH311.

m4>

-

(o]

—_

rkﬂ. oX oR F
rm
N

F 2ol 2STUWAIE FE5t oleE 4%hs B 1L
3} AAl&(radiofrequency ablatlon) o]-g5}o] 2t
© PNENsZ X 23 d750] HRHT o] 5% 19
oM e 8l & = AATH32-34].

Fig. 1. The modified algorithm

for management of small pancre-

<1cm

Consider EUS-guided ethanol
G2 or G3 = —»| ablation or radiofrequency ablation
if the patients are for surgery

atic neuroendocrine neoplasms
(PNENSs). The atypical imaging of
PNENSs means iso- or hypoenhance-

Close follow-up can be
considered based on

ment pattern in arterial phase or
dilation of the main pancreatic duct.
EUS-FNAB, endoscopic ultrasound-

tumor location and
patients’ comorbidity
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guided fine-needle aspiration bi-
opsy.
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CONCLUSION

2 cm ©]5k9] &2 PNENsQ] #e]of 9lo] E¢e] 37]
£ £ ° AE3ssto] E7oto olof g A= WS 4
b o= QLS 7lo|ERle] 40| Hasitt T A+
== EY2 1 cm v|9He] PNENsO| disfiA= “watch-
and-wait"& A3 ¥4 4+ J29, F2 PNENs9
7122 2 cmOlA 1.5 cm = 1 OJ5l2 Y5= ASE A
Ze & 4 ot T3 22 PNENsO|A 23 TH|AIA
Lol ZAHANE ASH 02 Algsto] FAA o A3
L5 Brletes AS FHAT 53], 94HE 27oA
HH4E 4 PNENso| ¥4 woi= PNENs9| &x3} of
d 9= F7HE fIote] 220AAE fEst 2AF
AFE AldsHE Aol 30| HAM ¢4 dA7 I8
sttt o] st g2 AL A = 22T AIA
FEst oEr AFE B 13T Al 59 MR
A5 & A= & 4 YR HFig. 1).

sk

SUMMARY

DG Y7 WA e T e R s 2
7589 AR AFHRESE TBES S8 A
o 29 A AW EEETE =3A 85t o
2 A7t 24 G2 14 & B HolE Bk &
I 7S A A WRESE B Pl s
ME ot FHEA Ut vSITEUUEAT AH2
2 cm "R 22 R ARSIl e BEE d
ATt 3t At JH 2 F FRE WA A2
A AR REEZFANNE o §3o] ooz F
A3 e A=7t gasite "wutel o9 ™ol
DA FE=5HA 22T Aol BA H EHAL FFTHE
HE7"57F ot AAeES 28-30%2] ojgETt 1%
o AHFER ALY e0l7] W2l A2 A AU
H]Zgol digk A= 242 o]t

Ajletol: A AU RSY: A2 754 v7ls
€
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