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[Abstract]  Objective To evaluate characteristic clinical and imaging findings of pancreatic
neurcendocrine tumors { NET) in dual-phase contrast enhancement MSCT. Methods  The dual-phase
contrast enhancement MSCT images of 23 lesions in 20 patients with histologically confirmed pancreatic NET
were studied retrospectively. Their clinical presentations, imaging characters as well as the intensities of
lesions and normal pancreas in each phase were measured,and the following indices were calculated. First,
the absolute enhancement of lesions, including the increasing of CT value of the maximum enhancement area
within a tumor in arterial phase , that was named Al in short, and that of the minimum enhancement area was
labeled as A2. The same ROI measured increasing CT values in portal venous phase was labeled as V1 and
V2 respectively. Secondly, the relatively enhancement indices comparing with the normal pancreas in the
same patient within the same phase were calculated. This included the differences between the maximum, as
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well as the minimum, enhancement areas of tumors and the normal pancreas in arterial phase,which was
named as AP1 and AP2 respectively,and those differences in portal venous phase , which were labeled as VP1
and VP2 respectively. All of the tumors were graded as Gl to G3 according to the WHO classification in
2010. A Kruskal Wallis test were performed to compare differences of tumor diameters and the enhancement
indices. The change trend of enhancement indices varying with pathology grading were described. Fisher exact
test was used to find differences of clinical and imaging characters. Results  Twenty-three lesions in
20 patients included 13 lesions in grade 1 (G1),8 in G2,and 2 in G3. Among the 10 patients with G1 NET,
7 of them had no endocrine symptoms, while the other 3 had endocrine symptoms. Six of them had no
abdominal pain, while 4 of them complained of it. All of the 10 patients with G1 NET had no hepatic
metastasis. Among 8 patients with G2 NET,4 of them were with endocrine abnormality ,and the other 4 were
not. Five of them complained of abdominal pain while the other 3 did not. Six of them had no hepatic
metastasis ,and 2 of them had. Both of the 2 patients with NET in G3 did not have any endocrine abnormality,
and one of them complained abdominal pain. Both of them were with hepatic metastasis. There was no
difference between groups that whether or not endocrine syndrome and abdominal pain was presented (x* =
2.238,0.713,P = 0.318,1.000) ,while hepatic metastasis was of significant differences (x*=9.516,P=
0. 003). Tumor location, distinet outline , necrosis and/ or caleification were not significantly different. Tumor
enhancement showed a probable trend of decrease in group of higher grade. Al decreased from (126.4 +
45.7)HU to (38.7 + 8.5)HU (X2 = 7.254,P = 0.027), A2 decreased from (94.1 +31.1) HU to
(22.8 +14.0)HU (x* = 7.323,P = 0.026) and AP1 dropped from 80.6 HU( -21.8 — 169.7 HU)to
-36.7 HU( —-41,6— —31.7 HU) (* = 6.778,P = 0.034). All of the indices mentioned above were of
significant difference and the other indices showed no significant difference (P > 0.05) . Conclusions
Quantitative assessment of their enhancement patterns may provide useful information to preoperative grading

of pancreatic NET, and tumors in a higher grade may show poorer enhancement.

[ Key words] Pancreatic neoplasms;

JiE JI 41 22 N 43 36 P 988 ( neuroendocrine tumor,
NET) &—HEARFEHHE RIWE, &R B
R 1 % ~2 % ,1907 4Efy Oberndorfer ' & 5658 ,
T 30 4E3E X AR NET SRBARHE N RA TR KB
A) WHO 2010 4E £ %7 40 2 oA 7 A 09 JBE AR
NET #EA N R 2 EEEEGE, BIEZ S HE M
Ki-67 i 308 H 4> 0 3 %, BME R P EME EE
HC, BERARIAARMIEM HEHREEEH T
R, SBNIBRDIR , (H R AR5 e A 451
H v A WM, ARG AIERR NET f95 5] 2K
e EEAE 4, et R B i A AN AR E BRI R
MEgEEBEY | MSCT ¥ AW 884 B TiF4M
IR NET 32K BEEHEHE X .
R R A T B E R B SRS, AWRPE
FH FIRUHIE R MSCT £ CT i R T k5
BRI CT SUBHIR AR IE X SR B 5 R HE %
M, B R S B PR 5K .

"BHEHTE

— —RHR

BB 43 AT 2007 48 1 A &2 2011 48 3 A7ERE:
HUHFHEAT CT K& HEFARFEF L/ 20 BilEE
Jf NET 2 F KRR EEEH, Xk 12 4,
58 Bl 4FM 22 ~75 B, (48 £14) B, 6 Bk
P RAEAR MR, ZAER HBLE =2 0) BiRE

Tomography , X-ray computed

B, MBEE < 2.7 mmol/I(EESEMBESEEN
3.8 ~6.1 mmol/L) ;1 BRI N FAile B b IR B R
% (ACTH) 43 Cushing Z5G1E R R ER T
FHEFFT R 8 FIRI VR 1 GRS
FEARRIK A I & DB ARR AR ; 734 4 BRI R R &
B, TCEA B RAE AR

—.CT R

1. #&KS5 20 BIARRFTHR A GE Lightspeed
VCT H# T E R E, KEMEIXES h, B
#4780 30 min [1ARTE/K 500. 0 ml, fTUEREH, H e
£ 120 kVp, B B % 380 mAs, f H &% % &
0.625 mm,$2HE 1.0, R H R XS LRI B B
(370.0 mg I/ml1)80.0 ml ) 3. 0 ml/s BB LRI IE
T IS, 5 35.60 s J5 4> BIAT S Bk A &
;i Q:GESET N

2. BB IR VEHY 10 5 B R IR A9 02
B EHZ2 DMREWMSE AL AED L.
RESA EHEEM(R) BAEY K A XHERL
EMERE M IREE NET, HP R HERMEE
B Ko R EER AR AR, W EREEM
BRKAEFBREBEENEER. 1 FIEIURER
CT AR REH , K ERUFA LR E0E
FABAREHITG

3. MELIHHHSE. 4 BN EFH Sk s
I ER BRI AR 5 R B B AR Y CT B, By vk



A e 2013 4E 3 4547 5538 Chin J Radiol,March 2013, Vol. 47, No.3 .227 -

W (L) SR ARM Y, X FAY SR M
b, EBRK R R b4 S BB SR A CT |
BB AR B3R X 2 5118 F % amax 1 amin ; Xt
THEAE , amax 5 amin [HH[F; (2) FHH]
FBkHA T ROI M £ B K ¥ Bl ¥ 5 5 Bk B B iz
' B—8, 2 %id %~ psmax ,psmin , pvmax Fl pvmin;
(3) MG B Wl S, RERER
Fr 55 P B 23 04 31 %% LA 5 4 B 20 2 B0 B W)
(4)1 BlFRA E R ER R EE A Sk A
BRI SRR 5% B ; (5) AR ROI e B St 1y
SR BRAR S, BT R ISR TR AT L
TR/ BRI AR, P H k. (18
Fk#A PRk ROL 1 B — 3, H CT EH4 Hlid R A
psnorm .anorm I pvnorm,

THETHISE: (1) 3h kg A & BRI RE
(Al) = amax - psmax, #f %} B k58 fL # ¥ (A2) = amin -
pemin; (2) [T R AE A BB SR AL R B (V1) = pvmax -
psmax , HIXH B3R AL (V2) = pvmin - psmin; (3) Zhk3H
P Br ARG X S5 kAR CT (E{H (AP1) = amax — anorm Jif
R ARG X S CT (&2 (AP2) = amin — anorm; (4)
TSk EFERESBRX SHEER CTHEEME(VPL) =
pvmax — pvnorm , g S KR 1L X SRR CT EEE(VR) =
pvmin — pvnorm,

= IRE T

f 2 &5 R A E IR 3L R & 5 HE 1 Ki-67
e Y] A, 3L 2010 48 WHO B3R B4 &R
SR ~3 %5, 1 & NET BARE <24/

10 4N 485 ¥ BF ( per high power field, HPF) , 3+ H

Ki-67 8% < 2 % ;2 REBDRR ]2 ~20 1/
10 HPF, 3 H Ki-67 3802 % ~20 % ;3 REWI
2% =20 4~/10 HPF, 3 H Ki-67 % >20 %,
Horb 3 BN N IH 2B R G0 M & R R
20 iR E s 4 BIEFHES, SETFARAIFHRE

W9 Gt ik

BHEF A SPSS 19. 0 Geit2# 844 . N Kruskal
Wallis IS5 % LA RIS B NET B35 e B
2, URA R4 NET B &SHEMNER, R
BEE B B R BB AR S . R Fisher ¥
B AR % 5 NET A9 R R BRI
MER, P<0.05 AERAGZITFENL.

g =R
— AL

20 i NET F 35 34 Bpyg 23 4, Hoop R 2
341 910 H(13 4) 2 F 8 Bi(8 1) .3 &2 #il
2. MBER0.8~6.3 cm, Hf 1 LEHER
0.8~5.1cm(HEZ1.9cm),2 % 1.2~6.3 cm
(P EZR2.1cem),3%20~3.3em(FHER
2.7 cm), X1 B 1 HBERNEER, LA 4 ANEI
BERAs HA2 1.1~2.4 cm, ¥35(1.5 £0.5) cm, 4
KR8k, REAH 1 R 10 fEE S, BRHB
REMESIFANSWBREETFN T HIA3 H;
6 IR, 4 BIEEE; IEFERE, WESR
2 B8 Bl , BRI R EMAIFHMEREEY
4 055 BITCHERE 3 BIR IEE ;6 BITGH#E 2 4
WIS, RESR3 RN 2 AREF, HERN
AWRE AERE 1M, YR ES, ARRE
Iy E0 B ] B B B R R 2 R e i
28 Y (4510 2.238 1 0.713,P 5K
0.318 1 1.000) ; BT BER MR A LI FE
BEX(x*=9.516,P = 0.003),

XUAHEE CT FR LA & il 22 4, Rt i
1 % 38 & B, R K AE MK IR, ABE
J 8 06 % 1k BN K 9 R 465 300 B Ik SR i U R 5 R
(ASVS) #i Ry Sk Sh il NET, R 8 7 B o B 3k
RE ALY, LI, VIBR R 2 AR S 9 B AE L N
1%,

— .CT M

L BB A2 4 CT R 8, B
3L 15 A SR 1A BRI 1A B S AN R E
FBIE & 11 457 A WIRZEw AL, b 2 MF
SHE] B R ;1 AR A TORS . AR
4345 16 g B9 B h R AR IRFE AL E R LS
HEBRN(ELD.

2. FhAMRALES S IR RS K 23 B
SRR L9 MR AR N A Y S5R1G,14 A
iR ARG R EES TREE 131,
BFEEMEE 8 1 MRKEHEBILIERAEEET
RS (B 1 ~3), FR4r44k BT A9 e AT LR AL
R EE R0 X I, 5 TR 2 22 T4k B AT M i I
ARBREAERS(E4~7), BNBRUBERNS
AL A2 V1 V2, DI R AR B S5 APL
AP2 VP1. VP2 R BB MR BER N R
SRR, P A1 A2 fl AP1 IZERAESIT ¥R
X(F2,3); FEN,3 ZMBERDRACBERT
[ AR RO, BIAE X 3R AL TR I b S g, BEh K
B,






PEMGIF ARG 2013 4F 3 A4 47 %B3 W] Chin J Radiol,March 2013, Vol. 47, No. 3 .299.

R3  RBAZ NN RIS R B AR R AR B A R AR (HU 2 £5)

R A AP1 AP2 VP1 VP2
M fie:2! M W M i M W
1% 13 8.6 -21.8~ 169.7- 15.2 -93.7~ 811 32.3 -3.2~ 61.7 19.1 -31.8~ 71.6
2% 8 -1.5 -58.0~ 959 -59 -58.0~ 64.3 12.0 -7.0~ 52.9 3.9 -25.7~ 52.9
3% 2 -36.7 -41.6 ~ ~31.7 -52.6 -63.5~-41.6 -19.3 -33.5~-5.0 -26.4 -33.5~-19.2
X 6.778 5.865 4. 905 5.012
P{H 0.034 0.053 0. 086 0. 082

T APL: Bh K0 I Be 3 AL X S5 AR CT B 328 ; AP2 - ShRRH R BLAETR L X S AR CT (2085 VPL . [ 1R BRI B i 3 AL X 5 B

CT (B34 ; VP2 [ TR SRR IR A K 5 MR CT (MK

£, AR HIARESE MR AL E R N R
Wi 5 & A BALRES A TEL REEE
BRER () BEEY RS WHO % BAH L, X
DA R R AR B YR, T B 5 4k 7 210 22 51 77
BB B FRAT VRN M B W, A TG
Bl R

JEE R iR MSCT J 13 BRUARWT REAS A5 T 00 fk i ik
TEHR 22 A R BAL Y A BT, d’ Assignies
0 @t 28 B NET 5574547 64 2 CT 9 4
HER, MBI NET BEAE S M7 8 (BF),
BF 5% 1 % 35 i (MVD) #% K (r =0. 620, P <
0.01) ,F-24 38 & B ] ( MTT ) 72 9k B 45 5% B sl AT A
HRNBEDHEER, 7ML M0E K ERE T
BF BH B FRAIE MTT BH 8 fE K, R B B R H M E
SRR, RS Mt >, SRR SR —
o HIK, AP & IR R % 5 g 3h bk i g 1k
BEENAGITFE L, EH5 AN TTREEBERAF
Rk AL 88 B BTEL, ShBk AT TR NET #3245 &
FREE, £ KR 3 FME S5 B L R
B EFNR KHSEE AP2, B3 Bk 3 8 M &
iR IX 5 R HIBRAR A CT {H (8. NET Fl—y@kt
NHR G WRBREA—  WESW R o E B
AR EL K67 HEEE L, WIrE RS e RE
SRR, BRABIIEE WAL, B ik 2
SERALTE BB, T B AP AL XX O P 24 s, 5
AT RIS, T LU AR Hfa] AP2 B9Za Xt K
FHAD 3 MEXMRABESH, BEE BT ¥
B, MREE KA DR — B, RE
R TT LA % B 2 0 T B2 75 B T 55 BEEROME B0 326
£, B, BER NET FHBS50%M%, EH5HEN
e 2R 53 e yeg VT RE B 5 R0 i 5 By it fRE VR 2L,
MR E N, Komar 2% L) PET-CT BF5%
JEE A Ao B i 3t , FLAP 4045 9 BRRIE AN 2 4] NET, 48
Hh i A R 2 R byl AR SRR B, AR B MK, TR
G, SEERE ., &5, 8L HEEEIN

BRI R A R I B S . (HLARE
HETEVF AR NET Sk i BT L HE KR, A
TS EA R, R, K af ) sk B K
F RS, MELLSE ETHBRIZ B DN R . 2B 4 1 FE U3 4
3 MSCT W3] T RIS, M BRE & )85
MR, R T IS AHGR B E RBRT g,

B EA BB, o5k, SRk
T 2 4Bt E AT BT, 3 T Bb g 38 4k 07 R0 T
AETE, SRR 3 AR 3 AL A ] S AT RS
AREEAE L, ERSHENE FAKE A E
M EEREZESEFHENER, £ %
Geit G5 R B b8 SR 0 R P P R R O T R
i, {342 A1.A2 AP1 B4i%78 L, X TR S5RE A
B/ X, MAEE LU ¥ S8 CT 5§ B #kr NET
EHBRETEHR P KAWL, 8=, K5
KR MBI AR LIS 7 EB L B —— X5,
%°T NET Mg N 2385 070 , R B9
WG 15— 50 E 4, R s wT BE R v R
CT {B. 4 7 B AN R R 1 iRl Z ISR B AT UK
JEH, 20, 5\, 3ie b AP1 F1 AP2 RATfE
HER T MEZE B, B Al A2 BT A1
FHERBEA B BCR APALL L shA R
R . BT B A b, A 05T R i k%
Al F1 A2 B3 Bk Rp i A 3 R B MR R R L R
PATRRFT , BBiE b, AL A2 43 5 %t B ) — 98 kb b 4
EFM R ENT S, RESRI S A2 HXF
i, A2 it A1 SEAnTl 5, [RI3E, AP2 [ 24 1 AP1
., EX—BERHABRMEANEEET . 8%
BRTE AR SR FT IR, BBk 75 BIA BB, A Bh 2 34
SRR AER T R O NET h Al U S B R L4 %
B, XA Y R A 7R CT o a] R B K 3 Bk
R SR AL, 30 Bk PRkt KSR ML X ROI 3 6k
BROMF BRI . R — A B TEGES
SR ER RS R, E R EXT A Y, S
JaRE— W AT DB B I SRR NET 3Rk BRRE S



- 230 - HRAE e 2013 4E3 ASEAT B3 Chin] Radiol , March 2013, Vol. 47, No.3

RHEAMRBIE R, W Z B3R MSCT & v BB A
Bhg SREEU A T B, f NET RS R R .

ZF TR, BEMR NET R EA B RN —H M
B, S AR 25 R T 40 A TR Y e 8 1Y 1 3L T BB K
2=, B4 R LR B T BB AR K. AR
3% MSCT SRl i 4k 77 3%, = 3 Bk 54
TR, AT AR R HUR B4 4, i Bh B AR XS (SRR X
] B AR IR P 4k 22 B AL

2 % X ®

[1] Obemdoder S. Karzinoide tumoren des dunndarms, Frankf Z
Pathol ,1907,1 ; 426-432.

[2] Kloppel G, Perren A, Hertz PU. The gastroenteropancrestic
neurcendocrine cell system and its tumors; the WHO
classification. Ann N 'Y Acad Sci,2004,1014: 13-27.

[3] Bosman FT, Cameiro F, Hruban RH, et al World Health
Organization classification of tumours
system. Lyon: IARC Press, 2010 1-155.

of the digestive

[4] Rha SE,Jung SE,Lee KH, et al. CT and MR imaging findings of
endocrine tumor of the pancreas according to WHO
classification. Eur J Radiol 2007 ,62; 371-377.

5] d'Assignies G,Couvelard A, Bahrami S, et al. Pancreatic endocrine
tamors: tumor blood flow assessed with perfusion CT reflects
angiogenesis and correlates with prognostic factors. Radiology,
2009,250 ; 407-416.

[6] Rockall AG, Reznek RH. Imaging of neuroendocrine tumours
(CT/MR/US). Best Pract Res Clin Endocrinol Metab,2007,21:
4368,

[7] Park MS, Klotz E, Kim MJ, et al Perfusion CT: noninvasive
surrogate marker for stratification of pancreatic cancer response to
concurrent chemo- and radiation therapy. Radiology , 2009, 250
110-117.

(8] Komar G,Kauhanen S,Liukko K,et al. Decreased blood flow with
increased metabolic activity;: a novel sign of pancreatic tumor
aggressiveness. Clin Cancer Res,2009,15: 5511-5517.

[9] Volanie M,Righi L,Bermuti A, et al. The pathological diagnesis of
neuroendocrine tumors: common questions and tentative
answers. Virchows Arch,2011,458 . 393-402.

(WeR B 9 :2013-01-08)
(AU  TKIRA)

A7 2013 £ HEFERNEFRIRE

B CPIER A B A% &5 T LB R 7,3
HEE, GRS, BRI ET LSRR AR
HIE b 4 7 45 08 B A A I T (3 B ZESCH F B HE
F) , LUE A AR O A B P 3,

2D( two dimension) ; — 4k ;3D ( three dimension) : =4 ;4D
(four dimension) : PY%E; ADC (apparent diffusion coefficient) :
FMY BARBGALT: WE MR AST: XA BB EN;
b, ¥ &8 B B F; CPR ( curve plane reformation ) . fif T B 20 ;
CR ( computed radiography ) : i} BHL X £BEZAR; CT
( computed tomography ) ;: I+ B ALK E 4 CTA (computed
tomography angiography) : CT Ifil & i 1§ ; CTP ( CT perfusion ) ;
CT M B s DR ( digital radiography ) : 7L X KBEEA;
DSA ( digital subtraction angiography) : ${ F i & & 15 #;
DWI( diffusion weighted imaging) ; " 8 Il AU 18 ; FSE ( fast
spin echo ) ;R B HE ] 3 ; FOV (field of view) : YL %F; IMRI
(functional magnetic resonance imaging) ; I 88 B 3 ¥z MU
Gd-DTPA : 4|, 1% £ ¥ # /7 i HE Bt 65 FAREHFLOY A,

B AEE - HE

MPR ( multi-plane reformation) ; £ - 1] 2L £ ; MRA ( magnetic
resonance angiopraphy ) ; % 3t % il & & &% ; MRI ( magnetic
resonance imaging ) : % 3 #i% ¥ 1% ; MRS ( magnetic resonance
spectroscopy ) : B 3t 4R U¢ i%; MIP ( maximum intensity
projection) : #x K % (58 ) FE # #; MSCT ( multiple-slice spiral
CT) : Z 2 JiE CT;PACS(picture archiving and communication
system ) : B 1R 7 % 5 1% % & 4i; PET ( positron emission
tomography) : TF By F & &t 31 5 #l 4k B B 4&; ROC it &
(receiver operating characteristic curve ) ; 5% iR 2 ¥ fE 4# 1k
28 . ROI(region of interest) : B IX ; SE(spin echo) : HJE
F ¥; T,WI (T, weighted image): T, 0 A f&; T,WI
(T, weighted image) : T, JIAL{&; TE(echo time) : Bl it 8] ;
TI( inversion time ) : JZ ¥ B¢ |6] ; TR ( repetition time ) ; 2 & A7
j8); VR (volume rendering) : AT HIM; WHO( World Health
Organization) ; it - A4 41,

(K H 8 83)



