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Abstract

Neuroendocrine neoplasms (NENs) are
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a group of heterogeneous, biologically
diverse, rare malignancies originated from
the peptidergic neurons and neuroendocrine
cells. In recent years, the incidence of NENs
has been increasing gradually. They typically
arise in the pancreas and gastrointestinal
tract. Chromogranin A (CgA) has long been
used as an important broad-spectrum marker
for the identification of NENs. The diagnosis
is based on histopathology demonstrating
neuroendocrine features such as positive
staining for chromogranin A and specific
hormones such as gastrin, proinsulin,
vasoactive intestinal peptide (VIP) and
glucagon. In addition, radiological modalities
including computed tomography (CT),
positron emission tomography and computed
tomography (PET/CT), magnetic resonance
imaging (MRI), ultrasound (US), endoscopic
ultrasound (EUS), and somatostatin receptor
scintigraphy (SRS) can help establish
a diagnosis. Surgery is still one of the
cornerstones in the management of NENs.
This article reviews the current progress in
the diagnosis and therapy of NENs of the
digestive system, including the pathological
features and clinical diagnostic modalities
for primary esophageal, gastric, duodenal,
small intestinal, appendiceal, colonic, rectal,
hepatic, gallbladder, extrahepatic bile duct,
and pancreatic NENs, according to a revised
system of classification, nomenclature and
grading of NENs proposed by the fourth
edition of “World Health Organization (WHO)
classification of tumours of the digestive
system” in 2010, and consensus of diagnosis
and treatment of gastroenteropancreatic NENs
(GEP-NENS) proposed by the Chinese Society
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of Clinical Oncology (CSCO) in 2013.
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AP 22 N 4k Bt & (neuroendocrine neoplasm,
NEN)Z —2BA R T Ik e AV 22 LA AP 22
Sk, A FATAE SAEREING D
TS RERY 7. L5k, NEN#EmEZ L
FrAEH, R RRTMRIRA B i, "4
¥ % A(chromogranin A, CgA)ZA4EANEN
TR BAREN. CgAWMARIFE TR
MEERDB B E . M TR, ofFHE
M Bk (vasoactive intestinal peptide, VIP). &
208 S A S i A ST AR ANEN# 5%
32 A E M BARYE. SN, A AL B2
(computed tomography, CT). EW,F X4+t
AU B 4244 (positron emission tomography/
computed tomography, PET/CT). #3:3k &,
1% (magnetic resonance imaging, MRI). #2
7 (ultrasound, US). A # A 4%(endoscopic
ultrasound, EUS). & K7 & 24K W MR A%
(somatostatin receptor scintigraphy, SRS)4 4
RAL A FNEN# ZAZH W7, sFAF K472
NEN® Bk &57. AL 6201055540 (#
FEABR(WHO)HAL R LA B 5 E) 2T
NEN# 4% . o EFo o BAST AR AR
20135+ B s JR A 7 57 4(Chinese Society
of Clinical Oncology, CSCO)xt § i &
NEN(gastroenteropancreatic neuroendocrine
neoplasm, GEP-NEN)#9#74 iR & I, AL
F R RANENG S B fo b7 3R, &
HERAMEEZENEN, ANEN. +=3H
NEN. ‘MANEN. ®HENEN. ZMNEN,
AMNEN, HJENEN, J2#NEN, A sMe
FNEN. JRMNENZEAT T 32 5R.
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LN 53 Wb IR (neuroendocrine neoplasm,
NEN)A U T R AU ol 28 9 70 W R G (diffuse
neuroendocrine system, DNS)E A J& i 4%
EURI it $2 2E T € (amine precursor uptake and
decarboxylation, APUD)FI#IZE P 73 3b4tifify, B
APUDZM, 2 —H5wFmikEENIE, A
ANGEEAEK, B KREENE., BEEK
e m R BN LW — RYEDFAT
AN ENENFA SRR (L MR, i 2
RN 431681 8 (multiple endocrine neoplasia
type 1, MEN-1). MEN-2. ik EIFHL: 4%
(paraganglioma, PGL)ZZ & 1iE. A fiU/R-RIELR &
fiE(von Hippel-Lindau syndrome). Carney-Stratakis
CROESE, M AT AT RS BRI IR AT OB AR AT
ol ARIE R S8 2R i 7K ~F, NEN XU 73 9 3
BEPEA I REME BT RSN, NEN DA HE S L,
K154, NENRFE AR % M2.48/100000
ETH25.86/100000, SIZFEH NS, X ] RE
S W AR, #2288 ng M. NENTT
KAETNEZABEMHL, 0B WiE.
JRME . AR, MHZE. HE. XRE. M.
FORE . FRFR. B LRER. §le
LR AR ER AL B A 2 N WA, o B
a2 N 4330 IR (gastroenteropancreatic
neuroendocrine neoplasm, GEP-NEN) & N
., 295 fir NENT 55%-70%. T[T GEP-
NEN i WAL AL, ROAR Y J5 R I AL
43 RN 43 % bR R URH B2 (9 Y6 97 07 AU A
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ZH 21 (World Health Organization, WHO)J4 4k
RGANE P53 b I8 i 46 AN 43 20710 A R
20134 H [ i R P8 % 23 (Chinese Society of
Clinical Oncology, CSCO)HJGEP-NEN% 512
AR BT AR L R ZNEN 2 W 1R
I7 BURMER T

1 B ARZNENEYER

20104554 (WHOHL RS 43 98) R
F “neuroendocrine neoplasm, NEN” yZ {8 T
T E RN o W AR I ) R, SRR
LN ARSI GRS, Ky
WNEN#rT 4N “neuroendocrine tumor, NET” ,
SR “HEN IR, WK UNEN
fT 44N “neuroendocrine carcinoma, NEC” ,

SR “CMRNTIRTET

2 L RZENENTIDEFIDR

201045541 (WHOH L R Ge i 8 4325 ) 1
KGN T BRI N 43 Wb IR & (European
Neuroendocrine Tumor Society, ENETS)J %M 7843
KITE, W L5 AN IR 3 53 TF, RS A
RLAREE o3 WA I A AR 2 B R G (R D).
S PV TR 22 TN 3 A P9 e ZE 3 5 0 g 4 L )
A TEYE S O, R AR 7 RGN/ 8K -6 THE PN
TR (L2).

3 PEBBRNENERIZEHIR

20134F, CSCOZAWHO 20104F il 1k R Gt i
TR 2. ENETSIER, JL3EM& 4
Ji8 2% 2> (North American Neuroendocrine Tumor
Society, NANETS)tiR . 32 [H E 7. 45 & iE
2% (National Comprehensive Cancer Network,
NCCN)F5 T LA A [ hie 5 g e o 8 1A 4 fieh
ORI, HE T EGEP-NENE
HIRT AR NENZTRFTE & .
&AL IR N 4398 ; NET(neuroendocrine
tumor) &8 & I A P o R
NEC(neuroendocrine carcinoma) & 8Kk
sz A > Wi . A SRS GEP-NENZ A fik
JiRAH 22 N 4336 98 (pancreatic neuroendocrine
neoplasm, P-NEN)FI & JI 18 #1284 533 98
(gastrointestinal neuroendocrine neoplasm, GI-

NEN)F k#5430,
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Z K GEP-NEN/F MR fil & (synaptophysin,
Syn). MEH%HIZE A(chromogranin A, CgA).
2 U S MR EE AL B (neuron specific enolase,
NSE)S M4 N 43 Wit £4, Syn. CgA. NSE
(IR LY 5 e WU % G 38 AL R0 5 43 W A
NEN G T H , K i-67F8 £ % 41 41
h 5 G e IR N ENAS 1] Bk (112 10 5. 3
1, CgAs2 HHT A WA 1 {E ¥ GEP-NENi#H H
JHRE bR A, 13 Cg AL WiIGEP-NEN f U
1E51.2%-53.6% 2 1A' R 7 1 76 78.6%-87.5%
Z S Ak, CgAIET I FGEP-NENKJF
U I B RS VP AR, 2R C g ABR A R 2 K
(pancreatic polypeptide, PP)K&ll 7] LAf#P-NEN
W RUBE N 74% 32 5 £290%". R, Bl
ModlinZE " 58 KB, R A — Rl T i
Y 22 R B S 2 23 B X GEP-NEN 2 T 1
TR JRE S M 35 S A T ISR C g ARSI (9 51
P<0.0001). XFTFIhEEMEP-NEN, I A o< 2k
B, MBWR. MEEERK. BEbER.
ARKANE . IRSE AT AE A B P-NEN 4R
SR RE BN, GI-NENGE A4 T e
P AETHRETENEN, {H 35> GI-NEN A 734 H W
RMSFR R, WA - IREESE(Zollinger-
Ellison syndrome) &% I 25 G AE G RN, X
WS R AT AR N (1 A

5 BILARENENBIRE R ESNE

HAL RGENENW B A2 Wi A T N8 &
B, BN, HA NS (endoscopic
ultrasound, EUS). 7/~ WNE5| 5 T4l %
FIHUR (endoscopic ultrasonography guided
fine needle aspiration, EUS-FNA). #H
(ultrasound, US). JEJE%54E * (laparoscopic
ultrasound, LUS). A (intraoperative
ultrasonography, IOUS). 72L& &5
(digital subtraction angiography, DSA). #4557
Sl R iR 5 (arterial calcium stimulation with
hepatic venous sampling, ASVS). 11-EHLHT
Z i (computed tomography, CT). fiILHRE
%1% (magnetic resonance imaging, MRI). IE
HL RS TSR LT Z R (positron emission
tomography/computed tomography, PET/CT).
AKINERZARIN R & (somatostatin receptor
scintigraphy, SRS)&M " ffe it 57 (K N,
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mB bk
NET NET 12%(NET G1)
NET 224(NET G2)
NEC NEC 3Z%(NEC G3)
J\AHEINEC(small cell NEC)
KRABANEC(large cell NEC)
B M RRIPEAMME(Mixed adenoneuroendocrine carcinoma, MANEC)
FNFFMA  ECABIR, 75— E@ANET(EC cells, 5-HT-secreting NET)
THREMENET DIUNSINZENET(gastrin—secreting NET)

TBREIBATIEE (ganglion cell paraganglionma)
LZBRB, S IMFEZEAFRAFIPP/PYY NET(L cell, secreting glucagon—like peptide and PP/PYY NET)
IIMHEHIZNET (somatostatin—secreting NET)

PRRBIBZSRE (goblet—cell carcinoid)
I\EYRZEE (tubular carcinoid)

S (gastrinoma)
SIN¥EZ=E(glucagonoma)

FRE = (insulinoma)
HKHIZE B (somatostatinoma)

&SN (vasoactive intestinal peptide tumor, VIPoma)

NET: 1842 DIEB; NEC: 18R DI,

xR 2 SRS ERDIMIPEEEYD RITE

DR DBZRE/I0HPF  Ki-674851%)
G1UERER) <2 <2
G2(CP5l) =2H<20 >2H<20
G3(&4:3) >20 >20

10 HPF = 2 mm*(fIE$E150.50 mm, B IEFFEFR0.196

mm?).

U SXINEN 4 72 1 U E M 68% 32 T+ 2
99%!", CTXFF J5 K ENEN H U 73%,
MRI. CT. SRSX}TNENJ & 1SN 737
N95.2% 78.5%- 49.3%"Y. "F-FDG PET/CT
Xt F R AINENTE K2 Wi 51, 55
111" InDT-PA-Octreotide)Fric [ B i fik 52 14 [A]
1k 4% (omatostatin receptor scintigraphy, SRS)
5861 RS RN Z 4 #i(single photon
emission computed tomography, SPECT/CT)#H
AR EFRENENPHRIZ Y, R ISR SR
K IE L7 R A Gabrid & Fh A K& 2k
B4, F45°Ga-DOTATOC. *Ga-DOTANOC.

*Ga-DOTATATE, iX4£"Ga-PET/CTXNEN/
BURPE AR R T A BT R IO RS 1
kN, i, Pfeiferel e — AT HE M 7T
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R I, “Cu-DOTATATE PET/CTANENFI#
JEAPE R R I N97%, TSR InD T-PA-
Octreotide SPECT/CT 4351 H87%#188%,
Ik, “Cu-DOTATATES ¥ & N Hi— R IPET/CT
REEFN. EUS X EUS-FNAXP-NENY A 1]
FZ "', KrishnaZ "W 5t @7, EUS-
FNAXTP-NENBUBME . Rr i HERPE 1
H98.9%. 100.0%- 99.9%. MLk, BEHE G
FORWIA WD, k2 1 TC T RENENAS LA
TR I, 0 8RS B

6 BAHENEN(GI-NEN)

6.1 B AY 22 A 5k TR ARZE N 7 WA R
(esophageal neuroendocrine neoplasm, E-NEN)
T EALHE LR 28 (typical carcinoid, TC)".
I i RS (atypical carcinoid, AC)™. /N
Rt 2 Py 4 Wb JeE (small cell neuroendocrine
carcinoma, SCNEC)®", K 4i g #f £ N 43
WA (large cell neuroendocrine carcinoma,
LCNEC)™"4. Yagi®5!" s 1) = WL 8 TC
T, BN B RN MR, BARZ3 mm,
RIMGELLIE, Jolst BB, UK i A&
%% (magnifying endoscopy with narrow-band
imaging, ME-NBI)/~ &/l iU 1L 52 AR 4544,
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EUS/RIE A HUZE WAK B e, CTA W8 LA
RMHANE B HRAER, R NG RE T RBEAR
(endoscopic submucosal dissection, ESD)VIRx
R, FEOK B o, VI BRIE AR IR I 4
TR R B TC(NET, 14%), ke, 1
BRI, ShahS5POHE 151 4% L1 & & LA C
T, G PRAFAE AT 1 7 WA Pty A o Bk
%, TREGAIERI, CTHHE R BE B
B A SV FE I EUE B8, AT B8 Rk
R K (transhiatal esophagectomy)yfi¥7, 204405 2L
IR, WARE Z TN, HEPI RS i
T SR FIZEAR, %5 245 %505-6/10 HPF, 75 3
WA BEACNET, 22%). B SCNECt+ /%
WL, 21548 B ENEN0.04%-4.60% K &
EIEI1.0%-2.8%"", KEFEKE UG AR,
NayalZP W5t & B, SCNECH)H WAER N E
W PR S AR o B, TS s /N PR R AL
Yo B A U 2 e o RNENFR S P E, £2 50k
BRI E R, SR WAL, 1
I7ABOT N B . Bl, KuriryZ)iE1
75 DL B LCNECHH ], 32 B IR S 7 WA [
MEFIR T SR, B BERE T 11423-27 emib B4
W—214 cmist B tEM ), EUS/RZHE T 2K ]
A, e R EIRE, CTHHIREE T
B3.2 emX2.0 ecmby i % L, PET/CT R
BE RIS L i
A e, AU SR KA PR R AL,
MR R ZATE, ARNZEARHAES, Sl
LUk ttRSyn. CgAMYE, Ki-6715%175%,
JRELS W A B LCNEC(NEC, 32%).

6.2 HAPZE AN S uLht B B LN oW R
(gastric neuroendocrine neoplasm, G-NEN) & —
A BAT A [ I R o3 B AR R AR ) 24T I 5
TR Y, G-NENI EZEIGRED N E 2
W, B, BRI ZEAE S R ais- IR
SEAAEY. G-NENF PSS HE 2R 1T A SR 7 18
I, FOR A2 A B R A0.6%-2.0%,
AHINENI6%. ML M 2% 5 W K7 K B
pH{E, G-NEN=EZ 4 73 A3Fp A, 18, 281
B W R MER K, 35 BW R LR, 178
2 170%-80%, HHEREIEZ=gVEE & Bk
LA, PR 2 K, JAR<D em, FEFS 2R <5%, Ki-67
<2, BH#GgH<2, MEZREFEL, MEK
B R EET G, BpHEETHE, mECgATt
B, U, 282 155%-10%, # A MEN-1
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MIEL- I IREEEAE, M2 K, A< cm, ¥
H<10%, Ki-67T4R%<2, & 5H<2, &
2A2<10%, MK {REET S, BpHEE T
B, 13K CgATH s, TR K™ 37<20%, iRk
AL, JEIR2-5 em, B E>50%, Ki-674R%>2%,
oy R H>2, M 52 A7>50%, i H % IE
W, BHpHIEW, MFCgAIEH, sz thah,
G-NENIEG K54k B #02 py or i ™Y, IR G
4 A 45 P9 433498 (mixed adenoneuroendocrine
carcinoma, MANEC)®™, & B LR E R
(malignant gastric ghrelinoma)®®, £ A 43l
S/ IR L R R T B AR N g
LI N = N 1) DR L 2N BRIl 1
VS LA, GNENA S AR R EL
FEME, HAA G KT IR E R I R (P
18, 27 R R R 18 A K /N A (<15-20 mm,
Ki-67<2%)i & K FH P9 B il Y, 2B AE AT e
SRV HEAIVASEY NI SN R 2 b= RN IR TN
FEF e B W= SRS DR Y F4T6 50 B W R ik
W F 1R RN (a7 RY, 38 R T
REEREFH NATFARYIER, A A KINER I
PP, AR 25 RS AU
1% VAT (peptide receptor radionuclide therapy,
PRRT)™. 2z, WEMEIN. WEEbIkR. EK
IR RAIATT R 1 G-NEN(0-2A 1) £ 35 1)
ARERED, WV G, AERE
BARPY, 3 F3RG-NENTLH 4 0R 0, HiR<2
emFIZIE T B, P B DIBR RTE N AaGia 7.
6.3 T =M 2N o aht B + IRms
PN 43 198 (duodenal neuroendocrine neoplasm,
D-NEN) 4 K7 2 219834 110.27/100000
T %20104E 111.1/100000(P<0.001), A
Wty W, HMES H AR =48 e X,
Wiz A BT H LR A &Y. D-NENGE
+ 481435 R (duodenal carcinoid tumors,
DCT)"M, 4 $g #4343 A9 (duodenal
neuroendocrine carcinoma, D-NEC)®**'

T8RP TT9% (duodenal gangliocytic
paraganglioma, DGP)™, /M4 KIME K+ —
6 1% P 233 i 983 (somatostatin immunoreactive
duodenal neuroendocrine neoplasm, dSOMs)“**,

Gy B ER I AR B A R i
#1258 % (ampullary carcinoid tumors, ACT)™,

N ERARLE N 43349 (ampullary neuroendocrine
carcinoma, ANEC)™, R & MR 4 N
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Z K KA
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433 (ampullary mixed adenoneuroendocrine
carcinoma, AMANEC) 45271 %t B 4£<20
mmEEFE I E FD-NEN, A[47 P88 T 25
YIBE AR (endoscopic mucosal resection, EMR)JH
J7H T E A <10 mmf¥D-NEN, 7] R HEHL
2875 B N AR DIBR AR (endoscopic submucosal
resection with a ligation device, ESMRL)JA 77"
BN B KA D C TR L3 T ik, 5 38 5
CTHHAR WA e I Aw kL, Itk 451
BRI B TREDCTHL R, T EHAE
<10 mmfF&KDCT, W FEEUSH| S N TAE T
JeAREEALIEIRTTY, it FAEK g, Tl
R, BA2<10 mm &R T DCT AR I EMREL
ESDIRYT, HSHEAEAF N 1598.9%-100.0%"".
&7 ED-NECEE E m, & R MRS,
AR 22 6 7 BB 688 ey SO iR, o
RIS B BD-NECESE, AFIILETT
TERAN AT 1B RO B, FARIIRIRIT
D-NECHJ B & 7%, tiEME—mlia @HayT s
i AT R VIR AR ID-NEC K]
1230, M ik SR T FH Y e st DGPEW,
O RAE T+ TR B, T2 2y
TIE 3PP M AL B b R AR 22 P 3 A 4

WRICIVFREA AR &40, Z2HDGPAR
Pk, WIATESD Rkt VIR, AHOR bk L 45 A0 FHE
R, BATHIT™. dSOMsFE N, ZH A K
MR EREAE, BUa S5ME % RIERERE .

Ki-67>5%AH K. ACTARX 2 0, JRAED,
T 253 % N28.5%, SHERNO0AFELEA7 55 5N
82%- 71%™. FZHANECH W, FAECK,
ELE RS N62%, STAAER NS 7%, /N
f. KABLANECH 25, 705l &5 5781 7
LANECH 19611651 AMANECHEH 5% I,
HI A2 BRI IR 2 N oy b R 200 14491
AMANECH, I AR IO i B i (6/14)

PRGN SRE(3/14) . ERANMIRE(2/14) ik
FIELE ZRY JIE (2/14)« JR R MR VL 400 MR (1/14)1°),
. MR AMANEC TGz W 3 % S At
T, TUERRCAN MY | R IE A R R R e Y
AMANEC 1 I2e i 5 7 58 S BE 3 35 980%™,
B2, wIEEHNENRER R T+ 8 NEN,
BT REBVIBRFINEN, 3 1A A7 R A U
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