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Fig.1 Case 1: 66 years old male. (a) the cavity wall thickness of cardiac orifice
was 18.03 cm, the attenuation was 26 HU in plain scan; (b) 33HU in arterial
phase; (c) 71 HU in venous phase; (d) 69 HU in lag period; (e) multi-metastatic
LN in spatial retroperitonaeale; Surgical pathology showed untypical
carcinoid(high grade Neuroendocrine carcinoma); and (f) Pathological
section HE coloretur (x40)



434 B 8 a3 a8 CT Rt b 589

FJE 5. 0mm, EEEEE 5. 0mm, i 512x512, WBEREF 0.514 : 1, brdesaylmg,
AESEHE, FARETT R Sk . AT, SRS R K E AT LEF) 80mL (UATIE
3.0mL/s) ZEIE 30. 60 Al 180 s ¥EamidHs. 4 i 5 G 4L 2 PACS R4S AW4. 4 )5
REFE T AR, .

1.3 RmTEZIENIERR

SR AS FRA (B BE RS . TL T, A FIBIMEAB G R 5 . 55 DA Ry = S o T 4
FHHTYEY
1.4 SFit=aiE

ARGV 2 A E BRI ST id, 4R SPSS 18. 0 8k . THEC kR 4
B HRECR TR, TR RRER IS + b 22K oR . dPE CT . sRAkIg (i 5 B 5 iE
H B LW s =1 CT 53 bis(EiR 2= K. 21 ROC £ CT 152228
TR A R BB . K3 K HE o= 0. 05,

(b)

(c) (d)

B2 il 2 B3k, 51 2. (a) Ml (b) BHAERBIYCRERALY, HEmwesEt&. (a
P4 CT {H 34 HU, (b) MEBIARRIbIR(E R, J 31HU. (o) M (d) BNk G LS
FIiEmW, HFNILZ R —REEREREEL ((a) ~ (d). TR NI

Fig.2 Case 2: 51 years old male. A soft tissue mass in corpus gastricum, with
gastrocolic ligament dense (a) and (b). (a) the attenuation was 34HU in plain
scan, (b) 31HU in lag period; (c) and (d) the structure was clear in spatial
retroperitonacale. Multi—low density with annuliform augmentation in liver
(a)~(d). Surgical pathology showed carcinoid



590 CT FEiE 5 N H WY 24 45

21 —RAH

MR e AT A . LN 11 B, A T B, Ltk 4 B, CPIER
(58.50%9.19) %, g 10 4], ARSI 1 6. RAETHEITH 16, &
9.1% (W 1), RAETH K A6, 5 36.4% (B 2), KAET+ IR 14, 5 9.1%,
RAETHLAZR 1H, H9.1% (/1) RAETEM S B, 5 45.5%. KRS T 5
i, 1240, TH L@, IV 36 O IEBORE SR 2 6, s 1ED (& 1R
K2,

2.2 FREEZIEMNIERR

AR A BE L Ok 7. 88~61. 47 mm, ~F-¥J (22.81%25.43) mm (YE[E) (K 3). 94l
BT, RGN, TR 1R R, RN, 1 BT A AR s B
WEAY, UMMPIEE N E R 2 KA, B st sm (K 2).

Mean=22. 81 4 4 Mean =33, 55
Std. Dev, =15, 432 Std. Dev, =6, 962
N=11

N=11

0 20 40 i)

9o 70 Ji R JELEE /m FAICTE /U
3 WA RE R 4 JRAFH CTHE T
Fig.3 Histogram plot of the thickness Fig.4 Histogram plot of density in
on the cavity wall conventional CT

Jpg A% US4 CT {5k 26~48HU, “F¥J2h (33.54+6.96) HU (& 4); shkil CT {EN
33~8THU, *F ¥ 2 (62.72+19. 35) HU, [Tk CT {H 4 56~100 HU ~F-¥3 (71. 18 £12. 54)
HU; ZESRH CT ff 2k 43~T78 HU, ~F-14 % (60. 09 + 12. 69) HU (¥l 5)., #h ik 524k AL 7~59 HU,
P (29.18+19.23) HU; [T K IHRRAIRAE A 22~59 HU, ~FI424 (37.64+12.82) HU,
SEIRBAGRALIR AR}y 14~43HU, P2 (26.55+11.33) HU (] 6).

JITAT B i R 3 bt e AL B 4 20~59 HU, ~F1J2h (40.27+13.30) HU (J& 7); Jit
LS, AR RE AT RE A, T T K OIE B, ZEIRIH A, B
W a5 R 6).,

2.3 ROC gh%

CT S8+ S5 Ar s B JE R th 2k R i AR 0. 917 (P=0.041<0.05), A4 CT {H
Hhek FTinAe 0. 688 (P=0.358), WA fx momiblig i fhek F st 0. 479 (P=0.919). WA



4 34 B 8 a3 a8 CT Rt b

591

BEJELRE ROC MRV ik 19. 47mm (] 8D,

80 1

60 1

CT{i/HL

40

20

0 30 60 180
i)/ s
5 AR KR — 1A CT (iR = ¥
Fig.5 Error bars of density in conven—

tional CT and dynamic enhan—
cement CT

Normal
Mean=40. 27
Std. Dev. =13, 305
N=11

10 20 a0 40 al) 60 al
Ak /I

Bl 7 o e e s A B T

Fig.7 Histogram plot of the

highest strengthen
amplitude in lesions

3 Wig

60

a0

40

30

sk A /1L

20

10

0 30 60 180
6] /s

6 AR R IGTE — SR AR (R 2= P
Fig.6 Error bars of strengthen ampli-

tude in conventional CT and dynamic
enhancement CT

ROC Curve
1.0
0.8
2 0.6
; 0.4 Source of the
‘J".. Curve
— R R L
0.2 — WETHCTH
W R R A
— Reference Line
0 . r . T .
1] 0.2 0.4 0.6 0.8 1.0
1-Soecificity
Kl 8 CT R%ESHINEAL
% ROC 12k
Fig.8 ROC curve of prognostic

factors for metastasis

B E SR TR 2, — RO R e 44k WoR p e N A i 4 i 2 A RE AR
Yetty, PHLTCERRIEEEALEE (NSE). SfiZ (Syn) FIREEKIEE A (Cah) . FRTH ik
IR BL A RO B 2 o ARG LA HE SR PERAL 0 AT . e . (H2
o> T71EAN R LU HH IR A0 24T R ) e Sk o

WHO 73 2R RGN B i 20 20 o8 3 B, 29 0l R o0 A R G B P 4336 e COfggg 1) 1
R EAT R A RN i CRABEARROEME) s (KL 2 b (M
0 ) T AR 22 AT Do AHE, IXFRh Ay S5 S WG HTC B ORI ME, R A RE &%
AT B 2 2 s TN M I R GHT Ki-67 F8E0RI 2240 30 B0k A7 4> 9%, I im ik b



592 CT ¥lig 5 N H#5T 24 %

ViR TG A B E AT 2™ . HLH X BERF ST, WHO ¥ Ki-67 Fe¥0RAa 424 2t BN T
SRS, I T % TR . 85k A ) T2 S0 B8 43 92 5 DK 43 1 B AT
FEINIKE L. Bl —RAEN RS G AR AR TR A . 25 MERE
R S P R R TSR o

HUHE I — oo =, T AR LR, 49/570% ~80%, HUZEIM, 2
5% ~10%, WHEHAZHMEAEBUNGEE S, T 8RB — R B T H IR S B4,
SEAMARIZ A E g AR, T ALE TR E R R . KO R SR, 5
10%~30% o T B R BN B0 — R SARPEIR, PEPOIRTE, I Tk AR X Ik 1 45
HERRIEER, — AR RIBIEESEE K. A A W AT

MK, I TE IR AR AR R, — R i, etk beAs sy, Hooe
fo TR, AW RoRBIK RO B, A T ER KO S IR TR R T — AN
BEE . — I o iZ sty ST B S B AL R 5 WA O ARBEBME A AT A I

UL MRS 5 EF e G5 A NG 2, Wi vl g5 rh- R SR G, R T RE S AE
RSRA K.

T AR E IR 8 %, VR T D M ER ¢ g™, T A [ K IR T
e Eam, FFEEaiE b . +=38% D 4R EEAe TREMEY, 6 9108
T T IR, TR B R 2 R A WA IR SR A AE T A CT RPN A I
AL B JEL PR R A R b g, 30 U 0 s D e ok S0 R A I L R T R L 9
S, SRl W HE - IR IR S e G — O AR D) . AL/ 101 IR CT i
MRT JGiERrd, FENBEAN R T 3 2m — IR D R A X bk 45 3 88 i
KB,

KR 34% BB SR T %Y . KRR IUESEINE. Bl G, K5, &
TN . CT RILZKE, WREBET AN, 2R IERB. R . AT
SRR AR F A AL b, TR LS W T A BB AL SR B A, i
777 ZHER S R AARRA G, AR TR T MR (< 1em) HFHANBSVIRR, R
A7 e G A s s IR F 5 R IR 7 B VA R, T B 4 SR R o T i e AR .
e, L CT KA BEAT SR 215 6 T 77 SO T LA e TS

W B R E A 19% KA MG, 21% TR . BRINE MRS EE
IR ER —E KR DHmREA 30%H, Hh 4%, HEMRENA 5%. 4
BUEGA GHR RS CRIME. MER B 50%, ML REFH 20%) . Rk 4, Ji
BRI 2. >2 cm WS 80% KA L5585 50% KA
M <lem K 20%~30%"", ABFFEEREAFER KRN CGEA Pk 19. 47 mn
(P<0.05), MRS W80 i 2 WAL HE R 08 17, SOk 37% ~55% ", AHf
G | ISR R TF RS, 2 00 5 IR L 5 i B o ER A ARSI KT RS S 350 LR or
R, CT Kt T

B2, BB CT SRR — B S, RIS N R R . B3R
LA TS IR AL . CT K2 5 22 B IS PR R PN ELAE T 20 0T LASR 99697 7 RIS PRI
R o



434 B 8 a3 a8 CT Rt b 593

S35 30k

[1] Yao JC, Hassan M, Phan A, et al. One hundred years after “carcinoid” : Epidemiology
of and prognostic factors for neuroendocrine tumors in 35, 825 cases in the United
States[J]. Journal of Clinical Oncology, 2008, 26: 3063-3072.

[2] Taal BG, Visser 0. Epidemiology of neuroendocrine tumours[J]. Neuroendocrinology, 2004,
80(S1): 3-7.

[3] Modlin IM, Kidd M, Latich I, et al. Current status of gastrointestinal carcinoids[J].
Gastroenterology, 2005, 128: 1717-1751.

[4] Rindi G, Kloppel G, Couvelard A, et al. TNM staging of midgut and hindgut (neuro) endocrine
tumors: A consensus proposal including a grading system[J]. Virchows Arch, 2007,
451: 757-762.

[56] KlimstraDS, Modlin IR, CoppolaD, et al. The pathologic classification of neuroendocrine
tumors: A review of nomenclature, grading, and staging systems[J]. Pancreas, 2010,
39: 707-712.

[6] Norton JA, Melcher ML, Gibril F, et al. Gastric carcinoid tumors in multiple endocrine
neoplasia—1 patients with Zollinger—-Ellison syndrome can be symptomatic, demonstrate
aggressive growth, and require surgical treatment[]J]. Surgery, 2004, 136: 1267-1274.

(7] s, 30k, Rtk % BN CT RIS MB X RS J]. RO % 2%3&,
2012, 31(6): 829-832.

LiuK, Wen G, Deng YJ, et al. Dynamic contrast CT features in gastric carcinoid: Comparative
study with pathological findings[J]. Journal of Clinical Radiology, 2012, 31(6): 829-832.
(in Chinese).

[8] Levy AD, Sobin LH. From the archives of the AFIP: Gastrointestinal carcinoids—imaging
features with clinicopathologic comparison[J]. Radiographics, 2007, 27: 237-257.

[9] Levy AD, Taylor LD, Abbott RM, et al. Duodenal carcinoids: Imaging features with
clinical-pathologic comparison[J]. Radiology, 2005, 237: 967-972.

(10] W37 ME, 20, 4830, 45280 MSCT MumRIL— @ [J]. A 2% sk, 2014, 29(10):
1239-1240.

[11] Dhakshina G, Priya B, Thomas Y, et al. Imaging features of carcinoid tumors of the
gastrointestinal tract[J]. American Journal of Roentgenology, 2013, 201: 773-786.

[12] Bader TR, Semelka RC, Chiu VC, et al. MRI of carcinoid tumors: Spectrum of appearances
in the gastrointestinal tract and liver[J]. Journal of Magnetic Resonance Imaging, 2001,
14: 261-269.

[13] Zuetenhorst JM, Taal BG. Metastatic carcinoid tumors: A clinical review[J]. Oncologist,
2005, 10: 123-131.



594 CT ¥lig 5 N H#5T 24 %
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Gastrointestinal Carcinoid
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Abstract: Objective: To characterize the imaging findings of dynamic enhanced CT for gastrointestinal carcinoid,
in order to improve the diognosis. Method: 11 patients with gastrointestinal carcinoid were retrospectively
analyzed. The pathological changes of the cavity wall thickness, margin, morphology, adjacent structure, density
and dynamic enhanced CT feature on three phases image were to evaluate. The ROC curve was used for finding
prognostic factor of metastasis. Result: The attenuation of lesions in the plain scan was (33.54 + 6.96)HU (range
26 ~ 48 HU), (62.72 £ 19.35)HU (range 33 ~ 87 HU) in the arterial phase, 56 ~ 100 HU (range 56 ~ 100 HU) in the
venous phase, (60.09 + 12.69)HU (range 43 ~ 78 HU) in the lag period. The lesions slowly enhanced, the density
was to the peak in portal vein phase. The lesions density in delay phase was to lower, forming a plateau. Lesions in
the cavity wall thickness had certain value in predicting carcinoid tumor distant metastasis (AUC =0.917,
P <0.05). Conclusion: Dynamic enhanced CT had clinical application value in diagnosis of gastrointestinal
carcinoid.

Keywords: tomography; X-ray computed; carcinoid; gastrointestinal
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