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W = EEE5EE: B2 WM (PNETs) J&— 7 HL A A8 VB A A A VR T 5 P9 43000 200 b 2 5k

Jigeg , FENR IR BRI A I o Wbk R, AT SRR S M A0 ISR B E . AR B TESr BT
pNETs [ Ilfi (REFAE . CT KA N (EUS) FEAFRAE, DU I RFFIE S BUS R ARG, G IKi2 )T
S %
FriE W 2016 4F 1 7 1 H—2023 4 5 J1 1 H 18]t pig 27 8 Ak B2 e Wit 9 111 481 pNETs 58 25 19 1l IR 5%
ko A B E NS T RYIBRE0E R L . IR E N —RROR . SCI S 58 h5 SOE R = BRE, i
pNETs [ # ARG PR 43491 . 5 343 G G R IE S AR AR, DL TG AH G R fa s R & .
R EFIZA 11 F] pNETs 5, BHEsS3 61 (47.7%), ohEs8 6 (523%); FH4ER R (50.54 «
13.38) %, HAdEIAETE pNETs (NF-pNETs) 611 (55.0%), Ihfigtk pNETs (F-pNETs) 50 i (45.0%) .
e PRAFAE 23 B7 s, BRI ZE (T/IV ) AR B0 900 & . i 22 JC ) g DA 38 sl B 45 e AR
F, P ICRESEIE B AL EE (NSE) FHMERE S, Va7 X B R W LI yT AR Wil G o7 4 E
TR N T MRIEHB G, CTHRAED T o, SIRGGNAE (G1/G2) i, mPnl4 (G3/NEC)
JibEE T 285 22 AN HR L 0 55 R D BT g L IR L 4 e A% R A 5 7 (34 P<0.05) 5 EUS H#AE 43 1 b7
1o 0 20 ) AR R K AR R AR N AL (P<0.05) o P B DTET I 37 AN, ISRk 78.37% , Ht:
AT AT TG A Z b, R ER, B AR (FARwdEFAR: HR=0232, 95% CI=
0.056~0.969, P=0.045) . FAIEA ORI os. L . HR=7.038, 95% CI=2.028~24.427, P=0.002) . NSE
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218 TR pNETs B H #IGY7 70, F-pNETs T ARFH T NF-pNETs, CT Az EUS 515~ 4 41 28 Hl 4l i/
KA (EUS-FNA) 12 Wi pNETs 5 b SUSCRUER 19 7 i o AL IEA L 1R JraC. NSE A Wil %
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Analysis clinical characteristics of pancreatic neuroendocrine

tumors: a report of 111 cases
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Abstract

Key words

Background & Aims: Pancreatic neuroendocrine tumors (pNETSs) are rare epithelial-origin tumors
arising from pancreatic islet endocrine cells with malignant potential. Some tumors secrete excessive
hormones, leading to specific endocrine syndromes. This study was performed to analyze the clinical
characteristics, basic features of CT and endoscopic ultrasonography (EUS), and the correlation between
various clinical features and prognosis of pNETs to provide clinical reference.

Methods: The clinical data of 111 patients with pNETs treated in Xiangya Hospital, Central South
University, from January 1, 2016, to May 1, 2023, were reviewed. All patients were pathologically
confirmed through surgical resection or biopsy. The general information, laboratory indexes, and
imaging data of patients were collected. The clinical characteristics, pathological grade, imaging features
of pNETs, and risk factors related to prognosis were analyzed.

Results: Among the 111 diagnosed pNETs patients, there were 53 males (47.7%) and 58 females
(52.3%), with a mean age of (50.54+13.38) years. There were 61 cases (55.0%) of non-functional pNETs
(NF-pNETs) and 50 cases (45.0%) of functional pNETs (F-pNETs). Analysis of clinical characteristics
revealed that patients in the advanced stage (III/IV) had higher pathological grades, and tumors mostly
non-functional, manifesting predominantly through symptoms related to compression or metastasis,
higher positivity for neuron-specific enolase (NSE), and non-surgical treatment, such as chemotherapy
and biologics, predominated in cases with metastasis. According to the pathological grades, CT feature
analysis revealed that, compared to the low-grade group (G1/G2), the high-grade group (G3/NEC) had
irregular tumor shapes, unclear borders, and were more prone to lymph node metastasis and distant
metastasis (all P<0.05); EUS feature analysis showed that patients in the high-grade group had a greater
tumor longitudinal diameter compared to the low-grade group (P<0.05). The median follow-up time was
37 months, with a follow-up rate of 78.37%. A total of 87 cases were included in the analysis of
prognosis-related factors, and the results showed that treatment method (surgery vs. non-surgery: HR=
0.232, 95% CI=0.056-0.969, P=0.045), lesion morphology (irregular vs. regular: HR=7.038, 95% CI=
2.028-24.427, P=0.002), and NSE (positive vs. negative: HR=3.584, 95% CI=1.029-12.481, P=0.045)
were independent risk factors for prognosis of patients.

Conclusion: Surgery is the preferred treatment for pNETs, with a higher surgical rate for F-pNETs than
NF-pNETs. CT and EUS-guided fine-needle aspiration/biopsy (EUS-FNA) are sensitive and accurate
methods for diagnosing pNETs. Lesion morphology, treatment method, and NSE have the potential to
predict clinical prognosis in patients. Therefore, analyzing the clinical characteristics and imaging
features of pNETs is helpful for comprehensive disecase assessment, monitoring disease progression,
making appropriate diagnosis and treatment plans, and improving prognosis.

Pancreatic Neoplasms/diag; Pancreatic Neoplasms/ther; Neuroendocrine Tumors; Prognosis
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Ji g A 22 PN 43 W IR (pancreatic neuroendocrine
tumors, pNETs) AE M55 % UL AY AR AP siE , & Fr
A T B iR (9 10%! . pNETs AI 7E 45 AN 45 i B &
W, TEFRE R R R RS TR CT
I MRI 25 521 H R B9 HE 25, pNETs £ R L 2 b
THE S BEE X GR A AR A, 2017 4F
9 8 M 3 [ i AE BE & & Bt 25 (American Joint
Committee on Cancer, AJCC) Hi98g 53 B A5 UE K pNETSs
SRRLL I, IO, IVIHE ARG A 22 93 248 B Ki-67
5 40 WHO i B op bR A 2 6L G20 G3 A
NEC 4 2¢"', pNETs 0] 43 B BE 1 pNETs  (F-pNETs)
AR BEYE pNETs (NF-pNETs ), F-pNETs EA 3 i
TREIE B R, DN 5 R R Y N 0 5
B AER, T NF-pNETs Sy 6 1 8 5 19 23 46 58 22 19 b
T, ZAETR AN R R B BIEAE, 2N £
B ST, TR 22, ATTUIBRIL R, 54F
H: A7 2R 30%~40%" . pNETs B A7 5 [ 57 Btk , i
N T i R 23 390 0 A 2 o PR BRRRAIE L 1R T XY
AR, BUGWAAEBOR 22 5. pNETs ¥R 47 B & T
A, X T F-pNETs 247 T ARG 97 DL e R, W
NF-pNETs i 3 # 2 3 % BCAR F A6 77 o [F] 6
SR, HA<2 em B NF-pNETs i& JH TIEF ARG
S B MO . X 2SR X pNETs A% 1 12 W F 43
9% . HH{CT pNETs I RAFAE . CT R ILAE S N
B (endoscopic ultrasonography, EUS) &I pNETs
S P RZ A R R AGE R, R, AR RES
i 3o 1] JBE A pNETs B8 2 A9 llm PR 55K, 3 #r CT
K EUS WY FEARRAE , JfF R 0 H 5 WS 59 A <1,
M R SIF IR 2%

1 ARSI

1.1 WHRIFH

ARGy I A oY, B 2016 4F 1 1 H—
2023 4FE 5 H 1 H g K22 A B2 B 812 4 pNETS £
BHIIRIRTE R ASRHE: (1) ZF AR YIBRB0E K
(CZERI SRS ) S BEAR 12 5 (2) I PR B Rk 22 B %k}
SER G (3) RETAEFRBEAT CT & EUS K dy , H FMZ i
WA WIARME . HEBRARME . (1) JLA A7 #2829
SR s (2 FARESIMIET R EREE; B &
JEHAB I B @IRGTER SN W AR N
53 U6 I
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1.2 RIS

AW FENCEE pNETs &8 35 1Yl R 58 Rk 35 4R 0% |
PR, MREA CIhEE . WHO 43 %% . AJCC 0. %
ERALARE D) . MR AR A, 10 S AR Y R
PR b 2 SCOA HE e U] F a] Dl i S 78 b 22
P53 06 IR R AR . CT & B4 g K/ o Ao
RSN PSR UR NI S B VE 4 Y67 T AN U D 3
B Rk B 455 R . EUS 26 AL 35 [0 755 B . N 3 1ML
DTk =R
1.3 S EAS bR

Il R 43 30 >R I AJCC i 988 43 393 s 1 X pNETs i
A7 TNM 43351, 34 i AR Fi I3 CT F- 49 35 5% . MRI,
PET-CT % 5215 2% BB WA g . 255 43 W10
1Y (TINOMO) . T (T2/T3NOMO) ., T (T4NOMO/
AR TNIMO) . IVH] (AT T 4% Aa] NM1) B A
FEREL . TR o3 S BLoep iy, oI, 1V R o3 Sk
W4 . R 2 PR O WHO 43 28 #5 12> N G 4%
(¥ M4 8 <2/mm® 5 Ki-67<3% ) . G2 4% (#5034
S8 2~20/mm’ 5 Ki-67: 3%~20%) . G3%% (4rik
FEBE = oAk, #% 5 34 40>20/mm” Y Ki-67>20% ) |
NEC (4468 FEAR 401k, #5034 50 >20/mm” 5
Ki-67>20%) . A SCK G1. G2 % %) 4 iK% 9 5]
4, G349 . NECKI4» g i .
14 WEAAX

¥ FH Siemens Somatom Definition FLASH CT 49
10, B BUPEM, Y478 BT+ 00U 1 5
H, A#3%. S8R 120kV, FHFE210mA, 2
B2 mm, ZHEME2 mm, 180969, #EH 1.25 mm.
SR FH 8 He VS 458 28 I 1 v 8 K S Al B X LR
MLTAR 2 80 mlL., F 53 B 4 2.5~3.0 mL/s, 43l F{E
SEXE LG 30 s A1 60 s 17 3 bk 40 L bk 4 . R
GF-UE 260 B! EUSAT# A N BE, THWN. T =158
Jig 9 T Ji B S 35S L R R AR R AT A, AR A
7.5/12 MHz .,
1.5 B&DH

HY 2 o7 9 S LA HRBR 4 T 3 5 A5 27 1 Ak
BEL W B I (S 45 0 B R TG At K 08 A A 45 1)
ST AT CTRAAR/EUS 25 5, B UL A — S0k iy 95 47
B TR RS 00 . AT NS . () PR
AR R AR AR, AR 2 R B R K
KA IE DN 5 (2) P B A . FR Sk . AR R M
2RI 3) M HIB A s RIS HLI 5 (4) i B
NG HREINERE 6) AR (6) R0 1M/
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JRIE AL (7). BB AEAER; (8) B
(8] 7 58 B K I A AR 5 o
1.6 SitFaiE

K HISPSS 27.0 #E 47 G2 112 43 #1 o IR IE 2 43
AE TR R R Y« bRiEE (x£s5) FIR,
2 [A] LA R FH M ST FEAS e K 30 585 22 4 b s T H A
AER 28 XTHE AN E 3 [bFRoR, SR Y K 49 5 Fisher
Bl 1Ak 3 K 5 1 47 41 8] b 43 B o R H Kaplan-
Meier 2: HEA7 A 4770 HF ., Log-rank A 36 3F 17 4= A7 1 7]
Fe#, Cox AR AL AT LN R M Z R 700 P<
0.05 0 2 S A G it2e i L.

2 & R

2.1 pNETs B&EWIGKRYFE

AL A 11 A, BES3H, &bk
584, IR K (50.54 +13.38) %, i BB B
X, G140 (36.0%) . G224 334 (29.7%) .
G329 (8.1%). NEC 1141 (10.0%) K X% K £H
AU D S IR R R A R B 18 ) (16.2%) o I
50 ] (45.0%) FBH N F-pNETs, FE R BN H
L Whipple = BRAE | 5 - 325 A AF S 3 OB ik .
611 (55.0%) HE MRKRT & B, H B0 30 A5 A0k
) NF-pNETs, ‘5 NF-pNETs 21 [0 %5, F-pNETs 21 4
RIRFW G, K376, WESHAM, WIEKR
AN, BT ERE, ZUTFRBIT N E (B P&
0.05); TAFRE AL AL . 5 kE 07 B P4 2 7] 25 5 o 40
EE X (BP>005) (£1),
2.2 pNETs A [E AJCC 4 HA Ry it FR4F4E 20 17

MR8 AJCC 43 W1, A0 5% 43 o B b 3 21 A e
Wi 4, Hoh R 4 60 ) (54.1%), g
5140 (45.9%) . HFE P, dog i85
PR LT R, MR LLAE T REE O B, B K
NEC. G3 S ¥ m, FARMAEERITILS D
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(¥71 P<0.05) . Syn. Ki-67, CgA £} pNETs 45 i 14
PEAREY RER G, HHAER TR IT¥E XL
(P>0.05) o i 76 r i 109 26 2 i 22 D0 o S P s Tt A il
(neuron specific enolase, NSE) FH: 42041 (39.2%) .
CA19-9 A 1 16 ] (31.4%) I CEA FH ¥ 9
(17.6%) , 5 v 3 52 25 A L B PR 3R 0 3 T 25 5
AHITFE L (B P0.05) (%£2).

R1 1111 pNETs B3 s Rk TR 45T

Table 1 Clinicopathologic characteristics of 111 patients

with pNETs
" NF-pNETSs F-pNETs

L (n=61) (n=50)
Hln(%)]

% 40(65.6) 13(26.0)

@ 21(34.4) 37(74.0) <000t
IS X £ 5) 52411392  48.26+12.46 0.451
WHO 43 %% [n(%)]

Gl 17(27.9) 23(46.0)

G2 19(31.1) 14(28.0)

G3 7(11.5) 2(4.0) 0.023

NEC 10(16.4) 1(2.0)

ENAE)e 8(13.1) 10(20.0)

PR E A [em, n(%)]

<2 13(21.3) 31(62.0)

2~4 26(42.6) 10(20.0) <0.001

>4 22(36.1) 9(18.0)

JRE Az [ (%) ]

foek 3 23(37.7) 25(50.0)

JFENzE 33(54.1) 23(46.0) 0.419

ZRITRE 5(8.2) 2(4.0)
WEIE A0 (%))

FLI] 38(62.3) 37(74.0)

AL 23(37.7) 13(26.0) 0223
ikt 0 (%))

THE 32(52.5) 37(74.0)

o 29(47.5) 13(26.0) 0.0%
187 I n(%)]

FAR 35(57.4) 41(82.0)

EFA 26(42.6) 9(18.0) 0:007
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2 pNETsIGEFREHES AJCCHHIHIX En (%) |
Table 2 Relationship between clinical features of pNETs
and AJCC stage [n (%)]

H i i

G (n=60) (n=51) X r
FIR (%)

<50 34(56.7)  28(54.9)

>50 26(43.3)  23(45.1) 0.0% 1000
5

5 23(38.3)  30(58.8)

& 37(61.7)  21(41.2) 4039 0057
KEp/ WUl

A 36(60.0)  14(27.5)

x 24(40.0)  37(72.5) 1798 0.001
WHO 434%

Gl 32(53.3) 8(15.7)

G2 14(23.3)  19(37.3)

G3 3(5.0) 6(11.8) 20.014  <0.001

NEC 2(3.3) 9(17.6)

KR 9(15.0) 9(17.6)
G AR EY

CD56 35(58.3)  26(51.0) 0.602 0.451

syn 53(88.3)  39(76.5) 2.734 0.130

sstr2 23(38.3)  18(35.3) 0.109 0.844

Ki-67 51(85.0)  42(82.4) 0.142 0.798

CgA 53(88.3)  38(74.5) 3.566 0.082
JiEa s i

CA19-9 8(13.3) 16(31.4) 5.294 0.036

CAI125 2(3.3) 7(13.7) 2.723 0.099

AFP 6(10.0) 8(15.7) 0.809 0.403

CEA 1(1.7) 9(17.6) 6.749 0.009

NSE 7(11.7) 20(39.2)  11.366  <0.001
AR AN

FA 54(90.0)  22(43.1)

JEFAR 6(10.0)  29(56.9) 8043 <000

2.3 pNETs AREFRIES % CTHFES T

HEBRA 79 pNETs Ji 35 (18451]), A7 93 o] i
WA, HoP B4 730 (65.8%), w4
205 (34.2%). pNETsHikt4%E<2 em 384 (40.9%),
2~4 cm 320] (34.4%), >4 em 2315 (24.7%), FEktE
LA b B o A T ISk S AR R, 2 kR B
B DAL S ), EL P2 A b R A s k43 A 7
ZRIEGITFE X (¥ P005) . SKHHAHL
B, EPONA T S AT AR RN L SRR
W, SFHIFEME MR, WA 2ERE 5
T2 S0 (3 P<0.05) o T 9 Kb 45 1 /3R FE A ok 7%
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R B AL MAE W kAR, HHZER LG
=X (HPs005) ($3),

#3 CTHUESKRESEHNXRR (%) ]
Table 3 Relationship between CT features and pathological

grade [n (%)]

, el =28
B (n=73) (n=20) XZ r
g A% (em)
<2 33(45.2)  5(25.0)
2-4 26(35.6)  6(30.0) 5.945 0.051
>4 14(19.2)  9(45.0)
Jegea s
JiRk 25 36(49.3)  5(25.0)
JiRiA R 33(452)  14(70.0)  4.082 0.128
LRI 4(5.5) 1(5.0)
TN
Fj 56(76.7)  7(35.0)
125 <0.001
ASELI 17(23.3)  13(65.0)
STAR UL
TR 53(72.6)  5(25.0)
15.157  <0.001
TR 20(27.4)  15(75.0)
P IR
el 8(11.0) 3(15.0)
) 0.011 0.916
¥ 65(89.0)  17(85.0)
RAL A /HRE 412
i 8(11.0) 5(25.0)
1.539 0.215
7 65(89.0)  15(75.0)
WRELEs RS
e 10(13.7)  9(45.0)
7.634 0.006
P 63(86.3)  11(55.0)
TEANEERS
f 20(27.4)  12(60.0)
7.394 0.009
7 53(72.6)  8(40.0)

2.4 pNETs A REIJRIE4Y> 2% EUS 454 #r

1T EUS [ pNETs £ # 3t 24 ], HEBx K 4> %%
pNETs . (741]), 1769 AHr. 84 [F s
B 1 N (357 a1 £ P L e 2 S L N
T ) 2L kR AR 3012 >4 em T AR G 1 4H 9 kL
K&EZH 24 em (50%), ZFBHALEIT%E XL
(P<0.05) , XF T i o A d8 A0 . SR AEIEAS L S
Joa Kk PR [ 7S i 55 K I TR A 5 R 59 4 25 S 6 4
R (B P>0.05) (£4), JEGETTFEUSKLHR A
21724 (87.5%) , MSAKRKS D Z0E & T CT. A 20 f)
BT EUS-FNA, 1 K 19 BHE % 85.0% (17/20)
XiF AN R K /N kb 6 BE P S5 5 CT ARG H R AR 3T .
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Table 4 Relationship between EUS  features and

*&5 pNETs BETEM Cox ZE RS

Table 5 Cox multivariate analysis of prognostic factors in

pathological grade [n (%)] PNETSs patients
EUS FFiE K (n=14)  FHH5H(n=3) P [HZ HR(95% CI) P
fifE 4% (em) 1RIT )i 0.232(0.056~0.969) 0.045
<2 4(28.6) 0(0.0) AR 7.038(2.028~24.427) 0.002
2~4 7(50.0) 0(0.0) 0.035 NSE 3.584(1.029~12.481) 0.045
>4 3(21.4) 3(100.0)
JWfesed EASL . .
ek #5 5(35.7) 2(66.7) 3 W ik
et 7(50.0) 1(33.3) 0.712
LRI 2(14.3) 0(0.0) P22 TN 3 W5 B 9% DL pNETs fie 8 WL, o B I fid
PR I 10% , 305 47 1 550 0 KR 01 pNETs J2
- oles) 0000 0.082 A T 228 PR 6 0 L K 22 7 1 S5 5
ﬁjif;j; M 3000 RIS, AR AT T4 W KRR T . pNETs 1749
Fa1= &b 11,17
T 8(57.1) 1(33.3) o A T BE /Y F-pNET‘s il jT: 1 g 1) NF-pNETs! ) 1:
o 6(42.9) 2(66.7) pNETs i (R ZHE, nl Ak /MR, K%
I 74 5 3 1% H WS R4 rE v, IR n] R AR 28 1
el o) 3000 P UUZ R B S . BECEBT SR B, NF-pNETs
e #0286 - 0000) R S 1Y 50%~85% . AR BF 5% K B I 55% .
V‘lj;lémlfnﬂnﬁ 2(143) 1(33.3) o6 NF;I:NETS‘ Z LA %E * A’Eﬁ bt g LR
55 12(85.7) 2(66.7) BB ARKER S, REERWEE, X T

2.5 pNETs BEEGFESETEHXEZRS M

L B 7 TR R 37 S, IR 78.37% .
g7l Eg A, Hd Gl G2 W E A G
Fm T 50% JC 1 VEAL v 7 A AE BT TE] R O A AR
H AL A AR R 21 4 H o XA pNETs (835 1Y
Il R AF AR S AR 5 e AT TS AH OGN R 43 #7, Cox
N ZEST R, AIYIRE. F . AL
W AEIE A © NSE FHYE L dhRdT . AJCC o D 2
il pNETs 8 #F L T- M fa b R (3 P<0.05), i 1
S ekt REVEAR IR BE | e kb BB AL 5 R A S TG
(¥1P>0.05) . b T ik — 253 Fil s 09 2k 57 e 6 P
R, OB R S 0 e A AS N A 2 LR Cox 1]
HE A, Z5 R o, BT (FARw ETR:
HR=0.232, 95% CI=0.056~0.969, P=0.045) . Ji5tJE
A CA I vs. O . HR=7.038, 95% CI=2.028~
24.427, P=0.002) . NSE ([FHM: vs. I : HR=3.584,
95% CI=1.029~12.481, P=0.045) & & Wi J5 i)l 57
R HE (£5).
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NF-pNETs (5550 <2 em ) A KG H 25 B 5 354 Jin e

F-pNETs iR M ER Bl 1 3R OCHE IR
e & B4 LT NF-pNETs, 3 EL 8 4 FRAH %) 4%
IN, R RS A, WHO 0% DL Gl G2 55k 4% )
RE, XHAESR 3, ATHEZH T NF-pNETs
Zo PR b A, 3 R TR S R B DAL o A7 20 B A% A
KAERFE L, FEORARBA B, P it R it
I kb3 R, WHO 432 DL 900 o 3, DA%
AR, WU KAET 0, AHESE & B pNETs B4 5
LB 11, PR F-pNETs el B bk, X
H5BMAMRES RS L ERBEMUAS -2, B
pNETSs Ifi BRAEFAE /0B b & B, 55 1k H 3 Ak 95 oh
e AR T R, HBRAE A ST /s B M F R W5 o
2, RIGE K KA I & AE B & AR m

SRR —BUW &, S A9 B4 2 pNETs
FERE L . AR BREM RMRREARMY, HKE
BOR R SRS PR, 5 pNETs 2 3 1Y I IR 7 e
TR, 25 10% [ pNETs 58t fL £ 5 iEAH 6, &
P T MEN1, VHL., NF1FITSC2 RN %2, £
22 KR AL, W E B R A AR B A Ah
JE AR AR S W R, NSE 76 &5 40 A 40 8 % v i T
B, HHIELLKF 5 pNETs E WG HE, A8 T
TE BBE T2 W R BE s Hh 3R 62 2 (1 )
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TEMRZ AR PR, CT M EUS X pNETs [
2 Ao 1 2 OGO MR K [R] WHO 43 94 4y
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