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Abstract

In China, the pancreas is the most common site of neuroendocrine tumors. Pancreatic neuroendocrine
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tumors (PNETSs) are a class of tumors originating from pancreatic pluripotent neuroendocrine stem
cells, accounting for about 1% to 2% of all pancreatic tumors. With the growing awareness of public
health and the continuous progress of detection technology, the incidence and detection rates of
PNETSs are increasing year by year. However, surgical treatment is still the main treatment for
PNETs, and radical surgical resection is recognized as the only method that can completely cure
PNETs; However, it is regrettable that many patients have progressed to the middle and late stage
at the time of diagnosis, and have missed the opportunity of radical surgery. Fortunately, the cura-
tive effect has also been greatly improved in combination with other non-surgical treatments such
as chemotherapy, radiotherapy and immunization. However, to improve the understanding of the
disease, carry out scientific “troop arrangement”, and implement accurate and individualized treat-
ment are more conducive to improving the survival time of the disease. In order to more accurately
formulate individualized treatment, this article reviews the treatment progress of pancreatic neu-
roendocrine tumors in recent years.
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1. FRBR#HEZERN SRR 53

PNETS HR4H A& 15 73 WA U 2% A 2 3 AH R I AR, # 73  Th REVE AN TS D RE 1 2 . D RET: () pNETS
AL AN R DI RER IS, B — MRS A B A S R e MR I R R I s 1T T D REPE Y pNETS JKH84) 4B
WA RE R PR R IG R I, RS e 38 O e o 6] F 8 B AT R I« GG . SR, Y o T AR PH 50
RIS A B AT, Herb A7 /N 73 BR R RS I I R[] [2] . JBR S 4 )R 2 T REVE pNETSs Hhi i W,
f)—F, K24 743 pNETSs 1) 70%~75% [3] [4]. 7E pNETs 1 K3/ Thie i) pNETs # & R iF 7
i), ST IRThREPER) pNETs L&l =, 5 FAFRHA T HE T, HA 30%~50% [5]. JH
H AT 20 S R KM 32%~73% 1) &35 75 B B2 B (0 I i sk L R A T i db 3645 [6]-[8], Hhis
W%, BT pNETs E¥077 B FR SLr & B MBI o 9. JR R, REHHIMNER . DIk
PEEC T T BT IR 25 A 2 LR [9], AT RFIZEAL pNETSs 2V T _EARARIFAER KN Z R, FERAI TS
HARAE B SEAT MEAIRTT

2. FARBFTHR

pNETs 13697 H BT R LLFARIBIT A E . HFRHLLH pNETs, FARIAIT KRR ME— R iA Z%00
MRIT . AT CAAmALER N pNETs, a1 R J5E Akt S AR i kb # ReAT FARVIER, B4 thRIZF
Wt S AT ARG PETF AR A S5 R 3 kb T DL AR DD B AH & e B 0 A e AT BR B A Re DIBRIN , L% 784y
PR A, Houe 2 BT FAR; WRERFEAGITFARYIG, B hiGT 8%
BT TG AT A HCFE AR 2 $E4R3E, X T - AT FARIGIT 0 B R4 Py o i g it J s, 7E
ZHENGIT G RLIH 26.3% M NRE AT FARUIBRNL 2, 2 oA A% mTIk 92.1% [10].

AR E 2020 FHamH#ERE, X T pNETs FARJ7 2 H ai R 2 % s F R I6 97 AR S hRitE, 18
i CT Kt ml PRk FEAT V-G, B Al 454 MRI K2 . RETS 204 H B IEHSZEL RO DIk E T pNETS
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PRI oY R, b iboRs 5 R L 1) G R B 1 Jue VR, BE AR 1T AREAR LR ST ot
MBI R] — 2 I . 75 ZEAMRHE A AEAR CRAAR - BERAEAL b, 856 g 1 AP 54 i &
SHFARERERER, L6 PR IR T ) B e

HEZFEW, MFAEER. Bt RiG. MR RS > 3 mm 83, WRYEMIRE 24k AL
B, WTLLRBCARIMFART A, B H KPR B ORI MR (1 525t S LA BRI BE, il i AR R4 J2 D)
AR, XAEREE B OR B RR I 20 WD e, AT AR S J IR 23 W D REAS 4 1) R AR 2R FRAIG[11] o H KR 23 STk A
I 0% R AERIZ N O e KA TIME AR, TR R BRI R A iE AT
i J 1) B A B 4 FEE R V) R AR ARAE R AR o Etn 57 1 I A s B2 3 (0 i, ml DA 4 o i 4 5
JRTTRIR R, AT PRI I it R R D SRR [12] o ABANIR] T2 AR J7 2 18] )35 i 500 H AT IS A Rt — B iyt e, R
P Finkelstein Z£[13]1 50 T B, SARAEVIBRARARLL, gl bR AR F AR R BE R, RilEE D, ARG
JEREE ) R A 2 Ry, 0 TR XS 1) AR SR U A RT BN B A ik, ORI R M E B Bs> . A
75 3 TIE A AR AN BRI DR IG BA & 1) F AR J7 2.

X R EATMESTER H iR N, AR, AMES S A R IR,
BT () BB AEATAREAR S R [F] I AT M 455 . (A A R AR m kL <2 cm IEFER THELL
BEATHRVG PR A5 TE T, AR MRS B i BRSO P 2 B AT R 450543 Alexandra %5 A [15]11=]
B 3 A R IR 9% ) B R AR T IR IR A A%, T DUAR AR AR I 61 2 ok L RS P 2 R R R B AT R
G536 . VP BIBN[16]d@ i 0] itk 45 He# A2 o Th Rt pNETSs s a7 & CHFFL R 3, e BAE>3em LA
FREAG Ak, PIIUER TCThREME pNETs B KB M R IN R, XBEHWTEEZE, AT
TTRIEEEREE, HEIUTEE X BB RAMRIE IR, Jlb Mk s 582 KR 28
FRE, AT RO VIBRIFEEAT R A5 IS R PG R bl 2 R . M EESIERYEE U7, Lopez-Aguiar %%
[17PA A2 RIEA 7 Hok g5 A 5o A S m LB K A7 . Ding 28 [18]MIIA Xt T ICDyett: pNETS
B 457 4 Y B 22 /D A4S 20 MU A RR IR BIRRYA AR - (H H AT — [ T B = v SRR, 456 240t g
Kbt ARATFIAR AR AT B AT MR bk B IS R B S R B T Re . A RF 7@ XS SEER
5 PErh 2079 ) pNETs & W BB 5 . FARPATIHMESEAH S RATIEHHANEERG 3 4
FRUVEAT R 5118 94.0%F1 87%, HPA M TG % 5 HA it 5 L[19].

3. BERETTiHER

XFFoThAEME pNETSs (1) 50697 H BTt n] DCRBGE 75 51 5 FE Rkt /nE, (AEZRHMEHE T EE <2
cm R . H AT T BEAR <2cm DURABSRRBLIHUNETIREYE pNETs HEF, SHEr 2R RATF
ARIGI7 8 R VIBE VI VAR B AR IL[19]-[21] . FARBITHIGEIG R RJG I RRE R A F . AEFL
S R, JF H H RTRUN JCIhREYE pNETSs BEA8 KU ATI A A . an SR IR PR DI VT, AR FURR Hh Bt
D RE % I S R I T R, AR A A A DA B FHIC A AL R IR A [ 2 45 BB 25 i SR ™ L
OIFIZR A T RIJEEGx — @, AR AR T iR MA R ARG . Hln Choi %5 A[22]
AR 51 S R RS B - Bt 38 BN pNETs BB 3T TIRIT, Hbf 60%0) B 24 s s 2 58
AR, I HARRPIR AR 3.2%, BEJEHAT TPy 42 S A MIBEYT, AR I R B0k R 2
¥#%; Park 55 N[23]tH7E 2014 4F#GE 1S 51 5 T /KBRS VEIT /N pNETS1L 4], HrhadE L Thaett
pNETSQ il M % 28 2 1], #£ 9 BT et pNETs th 5 BiAR] 1 564 iml, A 3 6Bl 1 & iR
%Ko —TETHETE. 2 ORIPFRIRE: (/] 18G RFA W14 FRGH A 51 S F S oA 14 BN TG
Uihetk pNETSs (<2 cm)iATi6YT, JFHX 14 ALEF AT 7 1 FWBEV, H 86% I ktiA R E 2%, H
1 BIAR G BB T SR 2 R R Az [24] . 45 BRTR, B RS 513 R Aaa T & — R4 T T
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Wik, 1E pNETs M PRIGYT A — & B R AT 5, (A7) 75 K2 ARG PR 78 K58 IE -

2 MRZARTR EAZ R 18T (PRRTVE VAT R FTM LA — PR ia 7 T B, RN U A% Z A ic e i
2Rk b, DA KT Gk, B2 K508 A0 RS2 A 9 25 5 Tk NG PR, R 4 Y R R R
TR AL R ST LR IR )RR, B SEIR MR ). Hodr, 177 Lu-DOTATATE C&3- LA T IR IKG
JT o 2020 fE [ — TR FUXT 114 BlH:52 T AN Js 3B I7 i G2 MM pNETs B AT 1 it o #r, 45
SRR PRRT HEH BAFIAEK[25]. [FIFE, ¢ PRRT fERFIE pNETSs M o (1) B A #iE 2
WAEE, HIJHUR T RAFIEITROR[126] [27]. Ak, 480 B WAAATE D BIIGIRET TS, ViFidt—0Ir R
KB R TS, DASS UE 3R 2 17550 I BH T AH DGR 77 XU -

T A2 pNETS fie i WL AL 6 72 38 B - 2 40 pNE TS AETfiZ I B3 CAAFAE T 845, 1 BLK B 2> pNETS
BFERT T IZ AR SRR A DhRe s . H T RG ST 50 NIBIT RS0 G R 98 J5 3 i 7 B v PR
FB R TT H a7 7 EHE I Bl S T RO A VRV A . JERLVETT BRI R K AR,
BRI R R, HERRM, Bt T/MNa BB I RerE pNETs AR % . (HiHmLT
TERVEBEAETE SR PR, O IMMERIEE I B A RS . H AR a2 Mg KN <3cm, FFNE
Bl <a A [28].

PEETXF 6 A0 VM J i 4 42 P 23 b Ji 88 (pNETs) FRIYR YT T, A AR T AR SR Ui e L 1 58 )32 i) 2 AR
B, HEZRIHEARTBINA S i 2E(TACE) . SshikBU 2 2E(TARE) S, N H IR T AMEIBTT 1)
. EZHUIENL T, TACE #fE NI EFRIIH R, (AU RAEERHBEIF LRGN, TARE B H B
ML AN TE NS BRI . H 2018 4EiE, 3 [ [E XK 45 A AE M 45 (NCCN) 45 75 2 1E 30K TACE #iar N iT
RS PE pNETSs (bR RHiayT T8, HAFR A AIA S 2B 44[11]. TACE J8J7 MUREBE Fa s B & A NI
K, A R IR f g, R RENE IS FREAMIBAR AR, B R T R RIS % [29] [30]. BB
IR 5KBSE N [BL AT L [FIRESRAL T4 IS o AT 1@ 6t 21 1 FF 36 A5 1 pNETS &5 IR N Bl 43
#r, 78T TACE TEFE M FF AR ALy T RO . AL B AR SR AW VIR IS, B0 B kb AT
T30t 65 K TACE 97 . HIIRIT IR 3 M A B E A R EoR, FFA & 010 ft 35 81 B b 2
A, BEVIERRES, mik 20 4R SR TR A A I(SD SO kL 2 #). A UERH T TACE £
FAR I F2 1 pNETS FHF P R S far K BB 38 AR A7 B THI 1) 2. 35 97 24 . Grozinsky-Glasberg %5 A [32] 1A
FAHE— L T K IR IGITAE G3 BATH MM pNETs B R E B/EH . A1, B2k 2869710 G3
G EE A EAAIATIE 22 N H s B2 A R A 1 (K67 20%~50%) 1) G3 2%, i s B4
(MOS)tIEE T 14 NMH . BEHLRRCFERIE, NTARGMIE AL, S80I 5 M- TP EF
A% 54.5 A H[33].

FEN NIRRT, HAT AR 2 T8 50 . BUm/E RS SR 2650, fERTEE RS 1%
pNETs fiGI7 S 85 SHuAr, HIR T RORE S, 1 PERE B R AT IA 3] 529%~86%, i 4 i 5 5 2
1LE 66.7%. SRTT, A BRITRORBIIED, AR S BUR IR B AR M BT, a7 SR G
TORTMYERE . 2017 4E— I R FU[34] o, TEEN X R pNETSs MK 7 B0l R U
WERITE AR E R TRAMERAES, (B - H YR S % . 78 TACE W7
FRVE pNETs (it B, TR FFE SR H B, W WM EREMIE. PERE. L38FHMKT
HHE, e BEDURILE] ERIEEMEER . 6T aite BTS2 8 T RO b, B RIS
RIFASAIE SR S IESRH, XWA AR E G TR R B35 2R, 15—l
RAENR b A5 AN TG 3k Je AR AE ST T AT A ZERCR BB, TE A B 70 s i ali /e N7 i fE R [35]. H
BT, KERA IR 745 0N TACE JRI7 X AT HE R pNETs /2 X4, HiT pNETs &2 — R AEHHER
JRPERI S AR, IR R RIAVE, HT A 2 T A M pNETs 45/ 167 g, DAUISEI i
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HETHEF ARG O S THRGEYT . ARMERLUY . RmZiRyT. W7 BUEEAYSE, TEiE
BB S BIE YT 7 iR RO B i, L IE e e 8 R s 8 ) B A v bR A0 B, AN 0T R L A A i
JSCA A3 P [ B 2% 2 T T8 4t

1) SRR

FE IR T HAA EE R R X A A A T /N RS S . TE pNETS 4P, (il INBRAT A AR K B 52 4
M AR 752 R S5 1) 2R 2L RIRPIRES, HEm 2 T IR i AR TR [ 25 W RE B X Mt 15 52
WEhE, mHERE, W RESULE ERIER, g R, Huldr e & B Mk gEsEm) 2 —
73 514% FDA A1 EMA it T¥477 pNETs ) TKI A1 mTOR #7953 38 3 4 128 KA & 2 4R B %
1] G1 il G2 K pNETs 7EAEKAME AU 2 J5 i —2iaIT R . BXFT G3 4 pNETSs 897 A ML T
B 7E[36]. HuTE & R[S7IEE N &M T T pNETs 19367, FHAMAE 5 i 2 s
o R E AR . AWEFC[38]FR M, W G2 UL LB, R R (i A7 s n 5.4 A
He

2) HERKIMEEA

AERAINR BRI A GG W PUMGEIER, Pror b AE o] T8 97 Thae Pk pNETs =2k IR LA 1L,
TG FEAE FH U0 ] P 130 g i A K. TR GL M1 G2 2R Ki-67 <10%. ZE KM E 2k B LR K
A% pNETs B35 10— Ri697 77 R[39]. (HFBEERNZ, MRgnixt 4 K& &=L 2501
W, i H - BB, B I R A AR K S B4R A [40] . — BRI R AT 7T R 0 DNA I RS )
HIFIANLE R 2 BRI #7707 LB pNETs B giie b A KM R Z AR FRIE, X W VFRE NN it 25
PER— Mk £, (A= 3 PIIGRBIIL, 3O T 2 M 5 RIESE[41].

3) HIEIRTT

G216 YT BB LA R ThRER T, A M s s 0 W LR 1 S ThfE,  MTTTIE BE T 0%
I EB). B RTE R S PD-1 & PD-L1, fEm 74 HAEA R pNETs B#E AR, %%
g ) I PD-L1 {RIA W25 T, U6 PD-L1 [)3R5A Re g A 25 35 Bl i es 240 ik 1 o095 2R 4 11 iR 4% [42],
TR AR (3658 . H RTXS T G1 A G2 24K pNETSs, K 524547 mh BEis B H AR 28, (XTI 34
(1) pNETSs, KH e BtA M 8 ia 7 R B, (HASRE A 40 M 55 Sk X @I F [43]

4) it

T B IR E 2 A R R D BRI, S ZEMRE, BLCBONIE T B R 5 T B
X pNETs K, HxFmgl. Kb TEFARUIBRMERGE REIEH, JEHUEZ N1k
7 X T Ki-67 > 55% ) 8 & A & A 19730 RHEA IR B Al AL 2 1) pNETS, IREH/REH + K4
T NE A —SIGIT I8 7 R [44]. —RAEWGIR b, 8 T 3 my7 A s BEmm T 9GR8 4
SRR TT 25 R I RS ZE ORI TR AR B DO BT T R

5) JREEITIE

BRI T V2T LA — OB M YRy i, — R AR s 2 v] LASE 0/ B T pNETs ZHA, 3k 1m 75 48 A
PP BHE I KBB4 A . Cocco 5 A [A5] I TR I T 28 95 35 06 i o BEAH R (R0 iR v 1, 30 Rk B9
7 T I A S b R R A P T R AR E M, SRR A KA R SR T FE R IR
PERR TP guiy, xFHABBERRE R C T, (EXFT pNETs 20145 . 45 —1% DNA J%#:40 GLV-1 h68 N{K
8T 2 90 B AT I % K R 1 35 SR (461 AEL B AT 3005 75 T DA 2 IR A ) 5 B
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5. &

ANFE 73 3B pNETs FUSAA/E R 2R, XIE 1 pNETSs 1077 77 S M1 52 0 JUR By
e B RIVEE ik . TARWBITIE N3, AL RS E 23 AL, T B Se Bz som iRiG KM —f
Migtt. AT ARLEAEYIS I O e e i TR VIR 6, i US4 B A A By T i S B AR T LA T
AL, DI X TR EAR < 2 om DURARR A ILEIRU/NC T RETE pNETSs BB, A
515 TR R AR LR, AR Ll TR LI RERI R A . B R 2B T
AWHRN, AEFRIGITIELNEMTARAERIRRE, —R5UH R0 ABmILF R T Im R LBt A
PNETSs IR IR TRt 7B A SCHEMUB S, IXAE — 2 BT ASEK pNETs &£ 0. (HIFFHETR
EERE, BB R AR T S e AR, e T L T PRl Rt — b
WE. BB, X F4E—47 pNETs 8, IRREAFRE L BRI, 28, 28, DRGEHEBEER
ARG T RIE S AW ETRR, EHEH - BEE. MEUERRIT TR, BAERKER EEKSE
HHAAEH, JRRTH I AE R, M2, pNETs BRI 2 DN REIRMAKERE, & ZET PG B
ZIR AR, FEFR R RE & 8 T B .

e HE
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