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Abstract

Objective: To investigate imaging features of pancreatic neuroendocrine tumors (PanNETs), so as
to improve its clinical diagnosis. Materials and Methods: A retrospective analysis of the imaging
data of 24 patients with pathologically confirmed PanNETs is conducted and the results were
compared with the pathology. Results: There were 8 functional PanNETs with an average size of
2.1 cm x 2.6 cm, which showed homogeneous density or signal, 1 case of which had invasion of
duodenum. There were 16 non-functional PanNETs with an average size of 2.5 cm x 4.3 cm, nine of
which were solid lesions, seven of which were cystic lesions. Solid part of the PanNETs showed
equal or slightly low density, and slightly longer T1, T2 signal in the MRI. Cystic part of the Pan-
NETs showed water-like density or signal. 6 cases had unclear boundaries with duodenum, 1 case
had unclear boundaries with spleen, and two cases appeared to thinner splenic vein. 5 cases had
lymph node metastasis in retroperitoneal or peripancreatic. Contrast-enhanced examinations
showed that 17 lesions had marked enhancement, 7 lesions had mild-moderate enhancement, and
9 lesions had capsule marked ring-like enhancement. 19 lesions had decreased enhancement in
the portal venous phase and delay phase, 3 lesions had progressive enhancement, and 2 lesions
had filled enhancement. The preoperative accuracy of diagnosis compared with pathology was
67% (16/24). Conclusion: Functional PanNETs could be manifested as small solid nodules, and
non-functional ones could be manifested as large heterogeneous lump. PanNETs were characte-
rized by marked enhancement with capsule marked ring-like enhancement during contrast scan-
ning, mild-moderate enhancement and obviously cystic changes were relatively rare.
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HE: BEUHBERE A2 S BB R RRE, DIRESTHSWIKF. ik BB Hr245 SR EIE
SE R AR PP 2 P 0 0k R R R B R 3 SR RS BT R . B sEIThREMRAR R N4
W FHR/NR2.1 cm x 2.6 cm, FH7FIEHWSNSRMEEE, 1HEMKTL. HKT2ES, 146
kR A+ 16BIFEThREMEBRARS 2 P 2 AP SE3 K /N RN2.5 ecm x 4.3 cm, HAF9HIASE
e, sHAZESZME, 26 A%ME, RS EERMEESE, MRIEEHKTL. BHKT2ES, BEXLE
EPUKHEZEERES, 665+ _EHS2ARE, 20 NI EEKRHREE, 15FHES5RES>ARE, 5
B PR S B A AR . WIRAREIIKE 170 RN B3R, 7RI RR-FERL, 9
W AR EEN; SR EEMAL, Bk RER190RGEE TR, BAE2ME/F0E
R EFAR B, 3PEREEEL. SERARESKNE, RTBLHETEEN67% (16/24).
Zi0: ThREMEEARME N Wl 2 RIUABU/NISEHEE S, FEThREMEE ZRIUAB KA R,
WIRE#HE ARk, SEAERMARKHE, B-hERN & H SR HMAN DR,
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1. 5l8

ik A A 225 P9 4336 Jih 933 (pancrreatic neuroendocrine tumors, PanNETs) 2 — /b I i) Ji i kg, it 4 sk He ok
R EAN B AR PanNETs IIZWIIfEEA L, &5 KA RIZHMIEZ, 1 PanNETs BA 1R
ERRE R, nfe KRS . KA YT, BUS B[], BERTT PanNETs IS4 KB, X T35 PanNETs
(912 W1 26 DL R I PR 1) 1 4 (VR T 7 A EEAMNH . B#WEE 24 6 PanNETs MIlRIR s Bikl, It5
FAR B RFAT IR AT, DUASR SZ i R e, SARE W R

2. ZPEH*E
2.1, —PRER

[l B 7> A 2012 4 1 H % 2015 4 9 H 21 24 ) PanNETs &35 Hllm R A AR BERE, Ho 2 8 43,
516 fil; Rk 27~56 &, TH(44 £ 13)% . IAFRAE: 1) IRIRTTEEERE:; 2) AR ELL SRRSOV R
M2 A S AR (G1-G3 28); 3) ARRIRAALMIIN. Ar s AR HEBRbrdE: B fmiE Az
2, R BB B AR . 1 GIRIUNXUNE KU T B E M 5 20, SRR 7 6
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RIUNE WO AR R, PO, RVE TS IS, AR, k% Ofiss, TUmikes
EIRAEIR TSR AR 12 BRI EIE A FIRE I BORANE, Horh 3 B A BEFLE 38, 5341 4 Hou R
AL, U EIGAAER . ARRT 19 F47 CT P43 Kagsa e, 10 14T MR 143 i safa &, Hrb 5 [
47 CT. MR K.

22. ®WE&SRZE

CT ¥ #: 4 6HE T RAiKH GE %41 CT (Discovery 750HD)fT3 AT P4 LI 56 25 . AR AT Al
ZECE 8 h, fHEET 30 min IIRIE K 500 mil. ATHRHEIAHE, WEFEAEHIE 120 KV, A HIRTIE SRR S fE
(noise index) Ay 9.0 & 1F F Auto mA, YEE 2295 F 0.625 mm, 12 1.0. ZEE5Z SN 5 mm, 55
FAHER A X B £ 4E 2. (300 mgl/m1) 100 m1 LA 3.5 mi/s (356 42 i IE Fh S fbkids 5, R0 R = 3334 i g

#, 7 DTS J5 25~30 sAT BB (45 s 47 [ T ik 14940 . 120 s 47 SE I8 {1434 . J5l 4R icdis /£ GE AW4.6
(Advanced Workstation 4.6) T.{E3f#E 1T M EE R 4341, L MPR #E4T 2 i H

MR K #r: 4 5853 T RATR A Siemens 3.0T - FRAILIRROGHEAT 43 S IG ia 25 . ARG 5 I8
TEAF N %, #8494 15~18 )2, JZ/E 8 mm, [ 2 mm. F85 516035 5 MUl T AR P 1) 3
B SE FF5 TIWIL. T2WI; 2) A il T2WI(FS-T2WiI); 3) AeRifiidl TIWI(FS-TIWI) F-HRIsh A& i,
SR RIE 22~ T AR B 2 15133 (FMPSPGR) /741, % EE 7y £LIe 5 2 4 H i (GA-DTPA) 15 ml, L 3.0 ml/s
P LI IE R E KRS, 2 l Tah k(25 s). JRI(45 s). T1##IkIT(65 s). ZEIRJH(120 s. 180 s)&bf
S LR ShAHRERZE 5 mm, [8FE 1 mm, HEFF 256 x 160,

SCAGMFERR: A = B BIZ W R I BTG CT. MRIBEVEILRIB Fr, PR I 10 55 M e g 1)
B, BHE A, BEMES . GRS ER., Hin. 8. BFEMSE. 20 A RSB AE
ook SRARHIE. A AR S5 MR J0 LA Ak T 45 UM A6 A% o JHE oo 748 B AR U0 8 e 49 i T A e R T 2 2
I A8 f KA T R AT I £

FAR: 8 BT IRERERA, 7 BTk 8BV AR, 2 GlAT I T IR RMIIRA, 1 BT
EREHR + BAEVIBRAR, 6 BATHUA IR 3 DI AR

WER A FARVIBRIASIRAZ 10% BRI €, WMBK, A, 4 um U HE 3. 4
P AUk 2 e R A S-P AR EnVision v, JEFRAN M ff & A (cytokeratin, CK). #1120 JukE 5 1 B2 AL
(neuron specific enolylase, NSE). %2 A (vimentin, Vim). Zfili 2% (synaptophysin, Syn). FE%%HEE H
(chromogranin, CgA). #HZ 41 fki 71 (CD56) S Hikdh AT S M et o % BB T 7 Bl 48
IR B DS S e R .

3. /R
3.1. EXRER

iR g ok 3 24 A, FLH A T RS 14, AR 6 AN, BREE S 4 A o & R AN B2 1 D) BE 1 PanNETs
8 i, ELFE 7 91l 5 ZURTRT L 4 gk v iU 290 5 AETh e PanNETSs 16 . Thfg P PanNETs K/ 0.8 cm
x 1.2 cm~3.5 cm x 4.0 cm, ~*F*#5 2.1 cm x 2.6 cm; D EEME PanNETs K/hE [ 0.5 cm x 0.8 cm~3.7 cm x 5.2
cm, “FH25cmx 43 cm. 5FRBEZWS I, RATEAZIZEET G2 )y 67% (16/24), 8 #i73 ARz N
T AR TR 1, SRR 5 B, BRARELEEEIE . s & 1.

3.2. PERY CT. MRI R
P 8 ITheEt: PanNETs YR IUNRE B & sl (8 1(a)), 5 IEF EIRA S, 552
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(2) CT FHIRBEL MR W —RETEER LN, (b) HRARE KR L 2 YRR, BT & TIE
TR ST (C), (d) 1T Ik 0 e A AR S5 A S AL AR B MBI (e) AHARIRTE 72, A% 7 L R /NT- 2/10HPFs
(HE x400); (f) fzEdifbyfoR Syn (+) (HE x200)

Figure 1. Functional PanNETSs (G1)
1. IhEEME PanNETs G1 2§

SRR RE, 2 BRI, 1 F eI ER 2K TL, MK T2 155 6 BRIt E %, 2 fliast
RH, Horp 1 BBk R M+ AR BL 3 B B R BAE 5K, 8 IR thBLJR Atk LR 45 e 78
A AR RO A2 . 16 HIAET)RENE PanNETs Hh 11 BB, 5 F] =AML (X 3(a)); 9 1
NSENE, b BIONBESEYE, 2 BIORTENE, SerEMr RAESMIRE ., MRIEMEMK T1, MK T2ES, %
P RIATUKFE R B BUE S, oo 1 IEEN LAE T1 R T2 S5 (K 2(a). & 2(b)), 57 3 Bl ik
WL sAR S5 0IRES4E; 5 B AL s A, 11 BIL B, b 6 IR AL Tk 5+ el 7t
AN, 3 BUR L T B AR A E  REER . 2 B L L KR AR AR A (CHL b 1 BURKAE pu DR AR), 1 IR S
JEE 7> FANT s 8 IR BRIEAE A FIREREY 3K, 3 Bt BBk R 24 5 5]t BN J g Jo o L8 45 e 7%
T B Al ISR I FE A2 (R 1)
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Figure 2. Non-functional PanNETSs (G2)
[l 2. JETHEEME PanNETs G2 4%

Table 1. The CT/MRI plain scan findings of 24 cases of PanNETs
7 1. 24 5] PanNETs &9 CT/MRI SE34HE

Bt Bl RSN FAE O BAERMRSE i #e REEIEEY R RRIE SRR
etk

PanNETs 8 0 2 0 0 0 3 1 0

ey hedE

PanNETs 16 5 11 7 1 3 8 9 0
#it 24 5 13 7 1 3 11 10 0

G5 ARG AL B Y] Y SR AR R 70 D W] S SR AL (R AR E AR Bk s AL) . P LR (RALRRE SR
AT T K ST PO £ 5 A ) AN 2 B si A GERAL R AR T T T KIUI T A 5 Ak) 3 b, A4 8 19 DhfEl: PanNETS
6 FIEHG R R B K IR B W R R A (1] 1(b)), 2 BRI AL, Horb 6 1 n] 58 4 i) B TR
sifl; 16 BIAET)EENE PanNETs H 11 41 S B B ssAk (] 3(b)), 2 Bl & b b (5] 2(c)), 3 Bl e e mik,
Forp 3 B AT Wog B RBEIA T oAt . SNk RARE AR b, TR RKIY] S B3R 3] 19 s (LR A BT T B
(# 1(c)s H 1(d)), 2 BIAF e e fE e i, A 3 BB LA It T (2 2).
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Figure 3. Non-functional PanNETSs (G3)

3. ETNAEM PanNETs G3 2%

Table 2. The contrast-enhanced features of 24 cases of PanNETs
2 2. 24 15 PanNETs B3R L4

RAFRRE L T7 2
Bzt IR 2L,
®iE HhE CERA FHRA 7 i
Tisetk
Panl\TETs 0 2 6 6 1 1 6
EThRErE
PanNETs 3 2 11 13 1 2 3
At 3 4 17 19 2 3 9
3.3. WEBHER

331 MESER. KERFETRI

24 () B F AT TR YIB, S5 6 414 PanNETs G3 £, PanNETs G1 A1 G2 % 9 i, krAFitn &
IREBKRAL A, 7 BIFEIRGE ., FeAZ, Ho L HIPITF W —FEf, A SFRALOUIR. SR sim 40 2 50K
NGRS BREAR(E L) HEF, RIS TS, MR BER 8, RO, @ikek, =
o BRETE, A5, 14 G5 RBEHSFRARE, Hh 5 GlEAZURIUME . IKE, 161 &N a
JEE; 10 i 5 A I 42 58, Horp 9 3wl D SE A AL i
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3.3.2. K

G Y B IRAREE P 2 W AR EA AN I Ak 2= (Syn) (B 1(F) & 3(c)) W& %&b 2R F1 (CgA) FH4H i 1 2
1 8/18 (CK8/18)TEFT A i fo 32 A FH Y, kA 28 4H iR B 43 T-(CD56) (K 2(d)) 17 BN FHYE, #hEE oy
SIS EEAL EE(NSE) 13 451 A B 1

4, it
4.1. PanNETs BYIG R 55145 S

PanNETSs & — R A5 T Bk RE 1 48 70 B 22 P 90 200 0 P S5 SR P P gRg A o5 4 0 i e PR3 1) 1%~2%,
FERBELT T Fr2—[2]. PanNETs i Oberndorfer T 1907 4E & Jciii, FFFR 280, EHiiid A
— PR T B AH AR ) 2EAT N E B R . SR, 3B IR R R, S SRR (R 28
MRS IR, P B LA RS 3807 [3]. WHO 2010 4EEr 72831 “2” X—M&, JFHAA
B ) PanNETs #8E A AN [FIFE BRI RS, ARAEZ 0 R R HOR Ki-67 $8800 v GL (KR <24
/10 HPF, FI/E% Ki-67 < 2%). G2 Zt(H/r%4%: 2~20 /~/10 HPF, FI/5k Ki-67 A 2%~20%)F1 G3 2% (1% 7 %4
R =20 NM10 HPF, F/E Ki-67 > 20%), RURE. oA m B, 20 AN G G e ie A 4]

MRAEINEIR EATC N 7 WAER, PanNETs AI 43 9 Ret: PanNETs FAETIREE PanNETs, Hi# G4 ik &
. HWRM. W IE. BRI R AR KRR R A oS, Rk KR
ER] b 983 40 WA P 2 SR PE D B AN R 17T 5 JEThBEME PanNETs B 013 ToRE S VEIR R 2230, 4R A= KB K&
BB IE AR I B A G R R, rEAE N BN E A . AR TR . A IR R R[5, A4 24
5 PanNETSs [ KI5 SCERFRE — 2, 16 F1AETBETE PanNETs H 12 515 30 9 I BEAK 4 451 0 W b 1if
PRIEAR; 5340 8 Bl Dhfe it PanNETs H 7 o0 e i 20, I a] W A AR VAR BB IR, 1 48 S ik v o 4
R, RIARUNE S RUE T B IR FEAN A i 2 T 2058

4.2. PanNETs B9 CT. MRI =H}

KT PanNETSs B KA SCERIRE A —, G TN AL K TR, A g DUEE R 2 . &
LR LA T RS0 B 22, AT S 14 491, A7 T [RAR SRR R 350 43 il 6 1910 4 451 Dyfe 4 PanNETS
ZHIIN, CT FAAR AN B IR 25 RS B 2028 s JE D) BE 14 PanNETs 2 B BRI B, B A2 AT IA 3~24 cm.
A INGEYE PanNETs 1K/ A 2.1 cm x 2.6 cm, JEThAEME PanNETs “F-H)K/NA 2.5 cm x 4.3 cm K T3
AEME PanNETs, 5 3CHRIRIE 5. ThREME PanNETs CT “FHZ RPN B, L RGA], H L%k
TR, HEEXS), £ MRI EZ 2K T1, K T2 15 9[6]: dEThAEN: PanNETs CT ~F4I% B H A
B15], AT H LR FE AR X, £ 20% r] WA TR 1, HAEThREYE PanNETSs HI4FIEZ —[7], 1E
MRI FHAE SR 2SR T1. K T2 5088 A4 8 B ThEetE PanNETs 1 2 5 kL FUR I, AT RE
e BT iZMRREL 0N G2 2%, ERIEMEAKTE. 16 BIEHEDEEM: PanNETs 1, 3 B CT PN
WA, 7 B 02 k%A, Horp 2 Blse e R REMSCE, 113N W2 KB IES . TERGS¥EE
ek PanNETs 7EAET)BEME PanNETs H (HHCK LI, 29 13%2] 17%2 [A][8]. FEM: PanNETs FEAR T R 5
WAEAE L, — AN ZENE PanNETSs A2tk PanNETs R AR FEI 45 5, TRk g F) B 1 8 3 22 224
AT NRUEE R S S JU9] . (HR A IR IR Y, PanNETs MR 5IR504H 5 A5 1A [
[10], 5SEE PanNETs #HEL, ZEPE PanNETSs 3 & 2 R M EUIR 1m B 70 M Ki-67 e #k[11]. 287,
XA AE AN PanNETs 4G 241 K 32 A7 A et — 20t ST AE S o 2B % PanNETs [ ior i i 4 5 &
AN, &R BABIEHL MR Rk ok, 55, A4 15 #1 G2 Al G3 4% PanNETSs T,
8 BilfRi o T Bk 5+ Fa Wy FEANE 4 IR AL T R RR AR K R 33 3 491t IR A Aok e 3 A 4 (L
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oL B P9 AR, 1 R S R AN, (R R WA R .

JLRYE) PanNETs B4 & A, B9 Rz kv g se itk i 7> 2 R DU B ok, s s s T 1k
W SRS, 1] PR SR AR T A T I AR, SRR IR CT R 48T T O R B [12]
KA 17 PIEE SR S Ik RN I Bk, (B4 7 HI 2 R-rP RSk, IX AT R R 25 2%
B K. Koji Takumi 25 [13] (1A 572 W Jifag 78 11k SO R J B S 5 # LE 2 B2 5 55 G2 4% PanNETs A
AR RS [14] 0 St — DR = PanNETs 5 5 kB, 5 8008 Mtk #oor
PRRZE . P B 53 SRk e R R ) L T RE AR 2, AR WL BB AL FE P AR . A 4H PanNETs 584k 77 A
3 Wi R AR Ak, I 2 BIRT AR R E A R, X TR S R A H A B S, Bk
JEBE I iR L 3 ok, e B 7R N g R IR TR RE KA DG o 384 PanNETs 7638 S i i v H B0URT
JETLIR T R Ak, SRAGAR BE i T AR AR SR AR N, R AE RN & PanNETSs 53 —REAE 1 1)
SLBFRIN[5], X 5 3R 7R PanNETs 25 A 3 73 5056 5 1) 60, 5 L0 5 1M 52 =F ' A — 2. A< 2H 9 18 PanNETs
AR TE I B RAY, LR R H X — SR AE 5 100 Ji DR AT 6 2 30 40 g o PR 0 v LA BB A2 45
TR, At PT RE AR 30 40 e e A P2 P ARG, B BE 1) 5 Ae oR e E Iod 5 g i 2H 37 9% S HE R

4.3. £70SHr

PanNETs A /LW BRI T 4500 1) JRARBRIEZEVE IR, RBVEREIE MR 2 W KR, DHES
%, WEEEA—, WA AN BEA(S)BELS T, W R R RERE . )R S RESE T AL AR 2)
RS- ROR . AP R TEE R, ZOVBESCVER e, 54k A W, MG oRS i 2k -
HEEsEAL, HORARE IR AR T BRAR SE I o

PanNETs JRAL AN EIN 75 nl: 1) B, ZohZmgtis, BARERR T IERBRAL, HILAH
. R R M e 2 A R L, ARJU B A AR B (LT Sk ) SRS Y “XOUEE” R IR 3R AL
PanNETs BN ILHIE, KILMEMEARNR S, IwK LG H %A miE EIRE; 2) BiRgi%, CT
HEDE I REIN th m] R IR N R A AR B B, ELBR AR A5 A S AR R I T SRR A R R A, T A
JRAE AL, TR 1T DO B O B R A SR A N FLRRAE, A7 A LA A R B R Ty
HiZWrit i AeiE.

5. &g

2, PanNETs MIARERILAAIHAEN, WAEtt PanNETs SRINELNMUSHES, FEohfet
PNNETs % &I NA KRR e, T 2 0 ARIL . CLTRBIRAC IS T, b-oh I SR A1
S EED WL HAE PanNETS KIS E ORIV, A7) T 4R FXE PanNETS [ I SVR L I 01
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