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[Abstract] The incidence of pancreatic neuroendocrine neoplasm (PanNEN) has been increasing annually. Their clinical
manifestations, biological behavior, and management strategies are highly heterogeneous, making them a persistent focus in both
clinical practice and research. Based on differentiation, PanNENs can be classified into well-differentiated pancreatic
neuroendocrine tumor (PanNET) and poorly differentiated neuroendocrine carcinoma (PanNEC). This review systematically
summarizes key annual advances in the field, drawing on high-impact literature published in 2025 and content from international
conferences such as the European Neuroendocrine Tumor Society Congress and the American Society of Clinical Oncology Annual
Meeting. The latest developments highlighted in this review are mainly reflected in the following aspects: treatment strategies, active
surveillance and surgical indications for small PanNET (<2 cm) have been further refined, leading to a more precise consensus on
stratified management; in pharmacotherapy, novel radionuclide therapies, targeted drug combinations, and immunocombination
therapies have shown promise in clinical trials; in diagnosis and prognostic assessment, artificial intelligence (Al) -assisted
pathological image analysis and radiomics have achieved breakthroughs in tumor grading, proliferation index prediction, and risk
stratification; in basic research, explorations into molecular mechanisms have revealed new biomarkers and potential therapeutic
targets. This review aims to integrate these advances to provide a reference for individualized clinical decision-making in PanNEN
and to offer perspectives on future research directions.
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OB #o2 N 4> W BP9 (pancreatic TEE 2SR N, DA A W2 98 R TR

neuroendocrine neoplasm, PanNEN) & 4 fifi i
JEE Y 1%~2%, G IKRFR B . LW 2=ATh S
Ja BA REREE U, KL IR RISY T K
EOPRAR . AR5/ LT, PanNEN 1] 434 404k
U 1) 1 25 N 43 WA JE (pancreatic neuroendocrine
tumor, PanNET) #1531k 22 09 B 28 N 73 Wb i
( pancreatic neuroendocrine carcinoma, PanNEC) .
MR 43 S5 TN Ki-67 A AR KU L G G2 Fl
G3 %, MIEFLRE 4 ANG AER, 7] Loy ATl
A&7 PanNET (functioning PanNET, F-PanNET)
F1JC I g 4 PanNET  (non-functioning PanNET,
NF-PanNET) . iE4FEE, BlE B 25 58 H R M0
K. NT#HE (artificial intelligence, AI) 4K

A, PanNEN [Wi2J7 W IE & TR Z1 A8, FAR
AR AMARLE . SO TFAR S E AR T K
Z AR B FR 3R 97 (peptide  receptor
radionuclide therapy, PRRT) . FiAU¥ ] 25907657
MR E, DS ATEEARTEAR 45007 . R BRF )
G U WO v T, B AR BE R AR
AR RS 2025 4F PanNEN 408} it 75 A 5% 1F
&, DIAMIG RS AR S
1 /NPanNET BT REEEM S HESEEE
/NPanNET (GE ¥ $5 EHAR<2 cm) MIIRIT IR
WRZORIGIRFE S, HEOHET T REERIT
HPEARINRETER” 5 IR R E BRI 1)
PIXE. 2025 4E BRI REBAL G LA/ INE S g”



(FDEEZR L) 202605365511

29

AR, BOIE T 38 A R D REIR S AN 2 Fh
BYR R 2 ERIT IR R A, IR T
FARIMNY SR IGIT RS, A/ INR ATR YT A R
LT 2R R A b

[ B PERFTE 2 AR s, BN AR
2 cm, IAEFE 5.1% B ELE5 56 75 5 RN 2.1% A e
WbEERS A, R, S e SR/ IN TGV B T 0
BRI AAT R, T A0 TR — A
R 532 . Horpr, ATRX/DAXX 5 1 25 2% Al
B AE K 2/ NF-PanNET B9 57 A B i 5
2, LIRS RS A EL TR RN, AT
A 3 AR F T G % G 2 Sk 2 e (g A T T SR ARG
M, A BTSN g B sk, R
N#i (endoscopic ultrasound, EUS) TE/NR
Hr ] gef FHA 2= F B, BUS Al B L
R - HE 53 At T e P 7 7 A A B 45 v fE e
fIE . BEUS XFF<10 mm A4 i A6 HH 2R B 35 i 11
T HLA)Z 1% (computed tomography, CT)
(92.3% vs 83.3%) , [a] B %F T-<10 mm A4 Bl 98 ,
EUS 5] & 4 £ 2 ) 4 % R (EUS-guided fine
needle aspiration, EUS-FNA) 7345 FARUIBR
BRASG BE 22 S 2 1) — BIOR AT 1K 87.5% . PRIt
F<10 mm ) PanNET, @I EUSK 2, WHE
4T EUS-FNA LAIAHH 4 .

A meta 73 H7 B B, XFF <10 mm [#) NF-
PanNET 3, FAHEFARM I, 3. 5% 104
HEAFRZEFB TG 2EE L (P>0.05), FILxT
F <10 mm Y NF-PanNET, Iifi PR Fifi 7 2 £ B &
P& MIXF 11~20 mm 1) NF-PanNET, bk EL455%
FE AT 9%, T A AT HRAL R 43 10 I3 PR T 78
gt ek BUE 1 fEAR R, R
IR R R O % XTI E A4S >3 mm Ay
/INPanNET, 7 i 2 i 77 1 M8 s s B R S
HENBERRUIBR AAE Y, (FLIE s B 1 R R A T 4 b
B RAR N I T RE, 3 R S5 B AR PR 1Y)
U 7 (EAR A, — TR T S [ [ SR
Ha B PR oT ) BoR, £FRF 10~20 mm
=53 NF-PanNET,  [igd (3 & KA (A0 S i)
JE B BR AR DI A0 AN 2, e R L 75 5 1T
fE AR RO VIR, XM M ARfEE B HRE T
WESH W TR L% F-PanNET (WR S &
. BWEIEA), RN, o R T
Ko BEZERWADHERNE L, BETERAE,
AL SE e PR IR I BRI BR AR, JCTR AT R 2 45
ER

FRFARSN, 2025 FWF5Ei8Hi ) T /) PanNET

PAETFARIGITERE, AT AREXE (i, £
R GRS ) SR TR EHE R TIETFAR
BRI TR . A RTIEERRSE U A T ik
W i %t V& J7  (stereotactic body radiotherapy,
SBRT) WYiid sz PEAIAZPE, 48R B, <2cem
f) NF-PanNET i i SBRT Y % WL 2% fit R
(objective response rate, ORR) A 40%, H Jc2
RLL AR, ToJmi e Ksmib . i
HREPEMTCIESE, EUS 51 S0 MiH AR (EUS-
guided radiofrequency ablation, EUS-RFA) "' FI
EUS 5] 5 & B 1 4 " 34 97 <15 mm 19 G1 %
PanNET % 4> H &, JuH A T s i s 3 ik
B>2mm, LT AREAAETREEZIE ., A28
B2 TR ShRERY SR . LAk, A WU PERT 5T
SRR AR ZZSIY) (somatostatin analogues,
SSA) A¥7 /N PanNET, $0#li /R, SSAJRYT<2
cm [ G1/G2 2% NF-PanNET £ & (1) v v Jo ik g At
4 (progression-free survival, PFS) & &LT
T4 (RikE] vs 84710 H), HSSA4LT
P it R F A, RS AL A 9B (21.9%)
B9 s E R s AE TS . SSA AT REAE MK AE /)N
PanNET 1) £ 8450 F-B, MimIRIGI Tt £
RGP

2% I, /NPanNET (VA7 SR I 455 Mg 4F
k. BFEEAEN ORI oaR, WlETZE
R I 2 4E T el KRS B (Gl
P, <lem., TAEAR) AIEHEEZNIEI . = XU
AR AEE (G249, 1~2cem, AHKES) %
EFARIGIT . TR KU 34 ) AT % $% SBRT.
EUS-RFA 5} SSA.
2 YnaTTitE

2025 4 PanNEN I35 7 45058 I BH 1) 22 70 S A 1
T, SEPIRIITE PRRT ., 0 n) 258 M A s Bk &
TRIT IO T T o [R] I PR i G 3 £8 8 A T o
ir (quality of life, QoL), #Eshi2I7 IWAAF 1)
AR A S It

PRRT 12y PanNET HY # 2577 T-Bt, 2025
AETE 25 W e R YT AL B TR S B 58 1l
e LA B T A% R A I 25 ) XTRO08 (TG
AT AY 177 Lu-Dotatate) 14 I 35 i B 3 4 1
SERAEWCM I NP4 25 (European Society for
Medical Oncology, ESMO) K& BAH, %5
XF T B4l PRRT 5 77 1 SSAVRYT G1/G2 9
'8 % 8 NET (gastrointestinal pancreatic-NET,
GEP-NET) M7k, #iREw, SXRAMLIL,
XTRO08 2H < Jg 7E Ji& i AL 1 XU 1k 35 P A 94%,
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iy, PFS K35 %, ORRik43.4%, Frf MWyl
(ELFGAERS . M SRR FRAL . Moo . BEAE
SSAIRYTII ) B K45 . XTRO08 A iAHY7 AHC
AR DREZESE IR RGN T, B4
AR . BRSO A E bR R ' o PRRT
WA SSAL AT IE i i Y I AR 56
UESZ, Bl PRRTIGY 7B A4 ok Bk es . Ui —
i I ] COMPETE iX %6 7' 3 — - 56UF T PRRT
AEXTT40 [0 259 )43, 77Lu-Edotreotide AH# T
RHAEZLE], AE R & 3% G1/G2 9% GEP-NET £ 4
) i 2 PFS (23.9 4 H vs 14.1 4~ H ) F1 ORR
(21.9% vs 4.2%), HEZEMHETE.

PRRT AT IS ML G LIS, BB PRRT
TEAS AT ) 4% 8 % %5 M GEP-NET Ff 58 75 H ¥ 78 110
AL TFARMAE, JoHEE T IRAORIR . A RKIE
Z K (somatostatin receptor, SSTR) =ik H
F S esh, PRRT AT HIT AT T B A
Rt — s TAMRARIRY T ERE . WIUA PRRT A
5 B EAEAT R4 SSTR 263K 1 GEP-NET .3 ,
PR PRRT 045K 194~ H R PFS 325, HIG
AR5 I RE A MR A . R AT R B I
R "Lubmic Al o R R PP bRl
NG 2/ IR N T NS L A 1 S
ALPHAMEDIX 02 #F5¢ " 7%, PRRT #J4 ()
GEP-NET # # i/ ] 22Pb-DOTAMTATE ¥4 J7 Y
ORR ik 57.1%, 24EPFSE N T71.3%, TEREFH%Z
id PRRT AT E 1, ORRAGIL 30.8%. XN
PRRT #FJ& J5 1y B P24 TR e, w3 T K
FEAS (447 15]) 9 PANENZIKEI A T2 R
PRRT B [a] . JHFEIGEKE . IRAETESr . (AE AR {L
GEZYEFE SN, RERS ME TN F% RS 1 PanNEN (2%
% PRRT Ji B9 2 A ] (overall survival,
0S) Y, LT R AT B EE T PG 3R 25 KUK
[, o PRRT BPALIEREAR AL ORI, ikE oA
BRI HER

PR 25 T, BTN E R A AR 1B
P 5 W ] PanNET J5 23697 B A = . RILEE
() 7 301 T 403 4/ 5% (SANET-ep. SANET-p) 4¢3l
I BIR, 52 69% WRIFI 4 o 22 XIRIT R,
WA OS R TIGITFE XL (5011 vs 46.81
H, P>0.05), (B2 XK IESHrERR e ]
REAT R OS 3k%: (52.6 1 H vs 38.6 M H ), K4
SRR P RS N E Y] PanNET %
PEUE T AR EACRIRY PR, ELAR I RS e Hh i 2
Al AT, RS By T PR ) 5
T BB PanNET 5 4Ry s 11, BREEEZ

1R e AT B kR ] PanNET #8341 37 PFS
J13.84H, BRI R KT 34, FE
AR R E s, $55. BI5, Zatkn
P B R M PanNET J5 2R VA 7 K8
VR, JUHGE G TREMEHEAZ 0 PRRT ., K4E %A
W& EBCIRIT IR . LAk, T STARTER-
NET#F5¢ (JCOG1901) ¥ WEEEyA 7 it T3
F, ST A R P G1/G2 2% GEP-NET, #
Y B E] A 22 H BKIA T B FR L PFS S 5 0 Tk 4
SIE| Az (28410 vs 154410 ), ORRWH F
(26.8% vs 8.7%) o M AIAYTER A SSA AT L “1+
1>27 (R, JUIEE A g ey e R sl i XL
BB EHAFEENE, BHEIETHF2a
(hypoxia-inducible factor 2 alpha, HIF-2a) il
FIDLZHE: L (belzutifan) BYBFSE R0 5 e 38 75
K, 11 LITESPARK-004 BF5% ) o, 77
il /R -MRIEFE  (von Hippel-Lindau disease, VHL)
AR, PanNET ) ORR ik 90%, 5 4F-Fifi i
Bl B, belzutifan K Y7 50 Fr A H & 2k n]
o {HAE VHL AH G (%) 11 1 LITESPARK-015
WFoy 2 WooR, dE VHL A8 ¢ (9 8 % M i 1
PanNET BA%1l, ORRAY K 10%, Hi{ii PFS >4 3.94
A, st R

PanNET L FH G kA 5 4 il 77 A9 7 2
HSE L AHE R SICA BUbHE, SeEiRyr kB T
B ZEME T . SWOG S1609 DART it 46 27
BT R BRI & 98 R G B AE 2876 PanNEN
BHHRITRCE N, IWIRIR R RN 26%, 3 il E
AT 2RI M, ELT RO BR T i 23]
fifgea, PRI P R T kR, HE— AT
BB, M AR 4 faf (tumor mutation burden,
TMB) (= ] RETINYT L, A& T 4 -5 22
M, MRS T E A B A1 (programmed
death ligand-1, PD-L1) FikS5IF8LxK. &
FONPRIEIRYT (SSA . MKZESLH] | fbyT) I
MR PanNEN RS20 TR I F e RE,
1697 1Y B AE Tl i TMB 2545 W bR i 1y i e 4Rk
T N BeAbif] (W sl ) Wbl fE 5
BIEIRIT A M RIVE R o B BR 2 s [l Ji o
52 P8 R, KeAHAT IR H T B TMB T Fgl
fii & 42 ®t F4 (mismatch repair deficiency,
dMMR), 7E 64 452 ety s v, Bk
ORR # 17%, 1fi = TMB . 41 ) ORR 4 30%,
dMMR W £H () ORR h 44%, HA{; PFSTE K, %t
FEFITT RIS TR R AR, BONTRE LI TG e
PEIRYT T AEAR 25 ANRFPR AL T B AR
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2025 4 AYIF 5 A1 B 22 Ml G U 2 i 2R 1)
QoL JFIERAN R, #E32yT M A A 5 it T
TR . U RO 9 R B SR
(EBuropean Organisation for Research and Treatment
of Cancer, EORTC) PanNET 4% 5 1 [n] £ ) I
3¢ P B 78 PEAl PanNET A J& M B9 K 1 QoL,
GEIR R, HEEIKQOL Rif, HEAE. SIifk
PRI B AREDIBR AR (MAEMIBRA) . HIbR
JR/NF-PanNET 4 QoL ¥ 22, FZELRINIZSTF
JERR AN I T e 4 (UHAE AR REE) . T 4h
BE T AR T SSA K 52 ik ML i [l B 1k F 5 0 i
N, RERE (W/NHNET, TEH B iR
Jo WUEEHEIR SSATRYTY , YNk R f5 P H] SSA AT
AEDRTS 37 N H IS PES, T & e (H R
K. BER . BKi-67T IR TR E
SSA I G ERIRYT o 3K — SR WhakE e 1 IKfE A
FRIWEH SSA IR RN, XAk T
FI R, SEE T RS e tER A . b
VAN S 6 I S NS =l T v o NI T IR 1 S
PanNET £ 2 i Fil SSA f9 5 e [l i F 5 Y
o, T REME. YR . Ki-67 3 56 45
M <5% H *Ga- 3£ Z ih JIk- 1E f8 F & 51 7 2 1%
(®Ga-edotreotide positronemission tomography,
®Ga-DOTATOC-PET) [H % () PanNET £ %, [
i CEIFRERBOCETFR, MBI
SSA [ HM OS 35 68.5 1 H, 20% 11 &8 54 i ¢4 4
/NE <2 em IFH IR SSATRYF . SSA RN AERE il i
TEUEIE , IRV REAHHS o B B ARG I EE 252511
Mlex, BEMUGE QoL
3 AR TG NRFIEFI T AR 1T

s B~ S S PanNET 2 i 19 47, 2025 4F
(1975 R 2 BT 2 B 2% KG-67 3 AE 5 B0 ALS BY R 1Y
ITRMALETT, [RIBR TS PEAL &R R LI FB
RUZE YIRS YAZAE, B TE LG 3 A A o)
e, I FAR DT 10 532 B HERR 2
Ik RS FHAE: o

Ki-67 M43 35 BUE l PanNET 23 2% fUA% 036 b0
Z—, HagMAiEO &2 E . —MilE
BRERFSY B2 At %) 904 4 FAR IR 4 PanNET i
TR (FX8.84F) KV, ARG T#
Wi T J (R R B R 3R, 20 G2 G i — 20 2 53
S G2agk (Ki-67 3 FEFE%50H 3%~<10%) F1G2b
%% (Ki-67 EIHTEHUN 10%~<20%) , Ga B ¥
[ 104F- OS K3k 68%, SAEHE K HH25%, i G2b
P 1Y 10 4 OS AL 44%, 5K K AN
62%, WIH G250 ZM I 2 AR

TBIT RME I I RIS RIS PPAL PR AL T
EARIG . ATFE Ki-67 3458 H8 50 4 9 rbn] LUk
PR . AT P B S H-E Y05 Ki-67
PELH LU e 0 UL IR B 24 S B AL, X GEP-
NEN #17 H 84k tit 5 T4 4140 (World Health
Organization, WHO) 43, Z5REB/x, G
H-E 5 Ki-67 ol 21k e o K5 B,
RUMERA R R 83.0%, H 59 BRRIE T 32—
HASE B, 225% B9k BRHE A & Gl
e A R S = O, A A M e
X— “FA” WA B A OS I 3 4 TR A
HIE N GLRI R (4224 vs 10.134F) , X F
B AL BB A5 Ge oAl xE A5 1Y) 3 XU G 1
GBE WA, WIS BUSE S

A, Ki-67 4 FE T8 O 9 S, 4
SOTEOOME (5.0%) EHHLITEEIE (2.1%) 1)
215 VA L. A 6% H B R B AN A S B0 2
Ak, H A G3 900 1 76 BEHL T8 D o e
2 P U R A PGS EOE , TRAnR
HEARKi-67 MG AR F, R PRI Oy vk 22 S
HIRIT LR W 22 . PR SRS, BB
panNET A7 AR [E] S it . FEpais it e ad fe v
B R A Ki-67 B R T8 B S Ay T, 81.3%
99 5] Ki-67 $4FEFE £ 55, 50% M G2 BT
G3 % . #4r B & W B AR A A b
(fluorodeoxyglucose, FDG) %ML 5% 5 SSTR
FiRARE, HEBIBER W (RS E
BESE) B RI,  HESCTE NS P R I R
TR HLE F AR 2R A, IR IS R KT,
e H AR G PRI G B IR YT IR M L4

A Y bR B it — 20 5838 T PanNET A XL
K ERNAITE R IR R . — T hunmksr B
TN, M BRI E PanNET AR J5 A8 7 R B 15
R E . I 28 (microvascular invasion,
MVID) R —MARGERZE, MVIEHEHE R
7 OS &M T MVIBAE R E (1201 H vs
37.540H) . FET CTITE KRG ARE (R 2
AUZIL . aXFsmAbAE . AT aR AL L) AT Fi
PanNET [ MVLARZS 7 ARRTHIMAI AT TR
S NF-PanNET A J5 tH 81511 52 & 114 s KU A
—T1 Z vt [ PRI SE Y A 496 )R] TR 1Y
NF-PanNEN i #, A4 G455 50 4 25 fih 98 M 5 ok it
e Ki-67 BAFHAE50>5% . M8 E S>3 em, 1%
ARG A PN IR LSS FE RS S TN 7, IIZRBAS )
ith £~ 2 (area under curve, AUC) ik 0.91,
EBAAI B AUC J9 0.84, 1] A R IR SR J5 24
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MHNE R EREEE, xR xded 4
YrrEIm ST YRR MES, B AR A 2 LT )
B, (BAEAE R KA IE , RN AR )24t M4 F
HUI A AR . 7EIRYT 7, DAXX/ATRX AJfE
YT RN A AR ) . PanNET {4 4H 52 56 Al
I A [ BR PR A 5T 0 R, DAXX/ATRX 4 A ikt
I 25 ' BB I HRBT AN IO UK . DAXX/ATRX 5%
AR R WM 28 B Bk 9T # %€ (transarterial
radioembolization, TARE) Y7L 7 1F ] 4= %)
bri&¥), DAXX/ATRX %375 ) PanNET % TARE B
TRk, TTRETE I A HE TARE, DAXX/ATRX A
A PanNET X} £ 3 Bk #& ZE (transarterial
embolization, TAE) /4 5 % zh Ik 1k J7 14 %
(transcatheter arterial chemoembolization, TACE)
A HEE AR P,

ALFARGE S HE G R RHIE, 5230 PanNEN
WIS, RS KU TS0 B JC B ROk Al 0
EUS /& PanNEN 2 Wi (4% .0 F- B, — 0 [l o P it
55 1 fi i 44 1] 5B 35 19 803 5K EUS R4 g 5 1
T2 P28 AR | T30 PanNET 4325 (14 S 4 v 1 5%
1596.19%, FEUE }94.29% ., FiFEE N 97.14%,
o H e G3 gl b K B A A (HE RN
98.05%) . X AL [42 4 EUS EUZ i i
Tk, AR A BRORE PRI M Bl T AR XU 57 118 3 1 e A
PG T H o 2 00 g 3 PR 3 PR Rl A% A i
PanNEN Jiig #1220 G rh A WF 5T, — T iy B4 5
HODIFSE 2 B R, AR SR AL A
e 5 32 R U0 755 % 1) PanNEN (RS2 [ %, BE
A R T BE B P, AUC 35 0.930, R AUE
}95.0%, HEFE N 82.9%., LA R PR M A
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