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CT diagnosis of rare pulmonary neuroendocrine tumor

[Abstract] Objective: To investgate the clinical and CT findings of rare pulmonary neuroendocrine tumor,in order to
improve the accuracy of diagnosis. Methods: A retrospective study of 38 patients both in affiliated hospital of Nanjing univer-
sity of TCM and Jiangsu cancer hospital from March 2011 to February 2017 was made. The clinical and MSCT findings
were analyzed. Of the 38 patients,there were 12 cases with typical carcinoid tumor (TP), 11 cases with atypical carcinoid
tumor (AC) ,and 15 cases with large cell neuroendocrine tumor (LCNEC). Results: (1) Clinical symptoms: the patient was
the youngest in TC group.and the oldest in LCNEC group (P=0. 000) ; the patients in LCNEC group had a long history of
smoking (P=0. 034). (2) Tumor signs: Most TCs and ACs were of central type,their predilection sites were lobar bronchi
and segmental bronchi, respectively; while most LCNECs were of peripheral type,and were often found in subpleural pulmo-
nary parenchyma (P=0. 000). The lesions were the smallest in TC group,and the lesions were the largest in LCNEC group
(P=0.021). Most TC lesions were seen in round or oval (P=0. 032) ; LCNEC lesions had various shapes,and its occur-
rence rate of narrow and elongated changes was the highest compared with TCs and ACs (P=0. 005). The edge of the TC
lesions was smooth and sharp,and the edge of the LCNEC lesions was lobulated (P=0. 001). After contrast administra-
tion, TC lesions had the most obvious enhancement,and the LCNEC lesions had the most necrosis (P=0.030) and little en-
hancement (P=0. 012). (3) Secondary signs: TCs was more likely to cause secondary atelectasis than ACs and LCNECs
(P=0.009) ; LCNEC had the highest degree of malignancy and was more likely to show hilar and/or mediastinal lymph
node metastasis (P=0. 003) and pleura invasion (P=0. 000). (4)Accompanying symptoms:compared with TC and AC pa-
tients, LCNEC patients were more often combined with COPD (P =0. 019). Conclusion: Rare pulmonary neuroendocrine
tumors have certain characteristic imaging findings, MSCT is helpful in diagnosis and differential diagnosis.

[key words] Tomography,X-ray computed; Pulmonary neoplasm;Neuroendocrine tumor;Carcinoid Tumor

fifi i 28 N 43 W 9 (pulmonary neuroendocrine
tumor, PNET) 1 #%
tumor, TC) , AS B A 2% 4 (atypical carcinoid tumor,
AC) K20 B il i 28 4 43 3 b 988 (large cell neuroendo-

M A 2K (typical carcinoid

EZEBAL:210029  Fg 0. pE o P B 2 R A B R B e (8 58 A
ERLE ) 1210020 1+ 5 BB A B — B e
COAEEE AR A975 ) L W R T R
Uil A N B AR L T AR

BINESE : ® Kk F , E-mail ; yuanyf8@126. com

crine tumor, LCNEC) F1 /)N 41} fifli % (small cell lung
tumor, SCLOYM . 3% 2 i 14 T8 285 2 S A W 247 H
&5 IR BUS A 48R % 5+ . Horp SCLC 72 PNET Hh
Nt VR R B s T R 25 TE AR SO R Al
W ke o ASCIREME 43 B 38 91 28 g B IE S 1 fiti 20 UL A
Z5 N4y W RS (TCLAC.LCNEC) i K & CT %k},
BRI — 2D 4 R 0 SR Y AR 2 WK F-



T2 SR 2017 4F 12 A48 32 %% 12 #81  Radiol Practice, Dec 2017, Vol 32,No. 12 1267

MHEFE

L. I R AL KL

¥ 2011 4 3 H —2017 4 2 A fE T/ o B2 24 K2
B I8 1= Bt B VL A48 iR I e 22 SRS R L M 2 O A
ST A FRE ST ) 38 1) il 20 UL Ak 22 P 43 b iR iR
AW b 55 21 i), 2 17 B 424 30~77 2,
¥156.1 %, 16 il 535 JoAT AT A3 SE Wk 00 IR AR &
PR FR o5 A5 DAy O AR 21 B AE g I 10
il s P AR A4 ) A 191 BB 3 DA 9 O 1 R RE IR
k2.

2. KA Jrik

{#i Jf] Philips Brilliance 64 J2#1 GE Discovery CT
750HD 64 JZIRTE CT ML, F GG H A Mg 2 0, &
M )ZIE R 5 mm, 34 58 45 1 R AR B 1 A% b
PO i, 345 100 mL, W4T R 2. 5~3. 0 mL/s, B JE
AN R G 30,60 K 120 s B 43 51 J 3 2l ik 99 . # ik
9 - 0 1 SR A A K A RO Kk 2 GE
AD Volume Share 5 TAEuli 17 EG G AL #E,

3 Gtk

i Fil Excel 2010 F1 SPSS 19. 0 %} %k 4 3 17 % 3
MG Hr. X F 475 A & 50 1 1 5 & % RR
ANOVA B[R ZJ7 2253 81 XA G 1 28 43 A0 1 8o
K H] Kruskal-Wallis H JE 2 508k 0K 55 . % 5E P 55k
KRR A1 Fisher ¥t 2%, UL P<C0. 05 N
ZRABGIFE L,

& R

38 {5l PNET M35 MG R ¥R S g it 3 br 3 1.
S SRE B R A I R A sl Y 25 R et i X
(P<C0.05) , 11 = 21 [A] 5 2x & s 2 il DR i AR 19 22 5%
TG it 2# B L (P>0.05), =P LL TC BE K LA
RS H2 (30~58 %) B H4E 45 %, SCLEC k¥
K. M2 5. TC LR Lotk £ W, LCNEC
DEFEREZ W, AC BE B L HEE. 50N
A TC [ 2 TR s, 1 LOCNEC B % £ 5

(73.3V60) A BT 20 45 1K AR 5

R EE CTER XG5 R L 2.

R HEFRAL = AR R & A AR I 25 R B
Giil2E X (P=0.000), TC,AC #L) s #l £ I,
H TC 8 & il 338 & AR T 32 3070 F B S
SAEHN (B 1~2)5 AC IF & T il Be s <8 (A
3); LCNEC A 1 ]y v Je AL, % Az 7 il B S <48
(4 Hogy 14 Bl oy R BAT 11 B4 F fili o8 JH
W BT

o kB KA« = A ) o R e R AR I 25 R A G i 2
B (P=0.021), =#H TC FtAX /v, LCNEC
g kAR X B R, AC A T Wi 22 0]

TERFRAE : =AM LA AT 43 4 Fh 2880, TC
I Rk TR 25 ) e A 5 B s 25 BB (8] 1) s LCNEC
WL TG A 2R 0 5 BBk KB kA (B 4) 5 AC ikt
AR 2 03 i)t B0 T R AE 1 2 B - 2 3] 42 it 7R
UKILAE (L 3) (1 2B KB . RETE KB X 2 F
MEZ ) B AE = 4L E 1) 22 5 B Gt 2 L (P<
0. 05) , 1 YK 1L AE B FEAE L AFIIE X 2 FpAE L 1) 1
A = 2 R G2 L (P>0.05),

BGEEAE 7 B TC WA BB 60 (- D, 5 Bl
AL A AR (B 2) 55 ) AC gkt A3l 2 B AL 6
A HE (& 3) 515 i) LOCNEC g k34 7] W 43 it AiE (&
4, H5HE 2 HEp &S AA g R L (P<0.05),

PIFBRFAE : 38 ] i 9 Bl ALy (TC 2 ] L AC 3
il JLCNEC 4 51>t B HC7E KL R BE 250K 85 A0kt (& 2)
Ak K A% 23,706, 3 PR Z )5 Ak & A R 2 R
TG S, TC g kh % R34 5], W5k J5 B 2 o
ik, B &5 F AC J& LCNEC %5tk 10 ] LOCNEC J5 4k
N BEIRIE 1 08 5 o 0 R B A AR, = 2[R R IR
FEH B E MR BRIEN EF AR ERE L (P
0.05),

i g ) B 285 W B B o AE 2 AR A BT L3 3. 9
il TC.6 5] AC 1 3 i) LCNEC 97 437 o 13 30 1 4k &
fE% ., TCUr k& F B LA 132 K& . 8 AC I LC-
NECH Z) 4k & BH ZE M fili A5k . =41 0] 22 7 A it 2

®1 ZARFMEKERIH

1% JR & 4K TC(n=12) AC(n=11) LCNEC(n=15) %% P14
¥ (3 45.0(30~58) 54.0(31~75) 65.9(44~77) 18.551 0. 000
%% 4.8 11.4 1. 318 0.115
B A & (4] 3(25.0%) 7(63.6%) 11(73.3%) 6.738 0.034
Fo 2 K (1)) 4(33.3%) 5(45.5%) 7(46.7%) 0.557 0.757
w5 ok (4] 8(66.7%) 6(54.5%) 7(46.7%) 1.082 0.582
v& fn (4)) 4(33.3%) 3(27.3%) 3(20.0%) 0.738 0. 895
& (f) 3(25.0%) 109.1%) 000%) 3.932 0.093
A% g Ik (F)) 0(0%) 0(0%) 1(6.7%) 1.559 1. 000

A AT RAFEIEA,



1268 T2 Sz 2017 4F 12 A48 32 %% 12 81 Radiol Practice,Dec 2017, Vol 32,No. 12

Bl %.58% . £#£xAFFTRATC, O CTFEMFTAR. FTAHAZXAFBEALET G . A% LHF,A42% Imm; b) 4FE
TAR EFEAIZZXAFTENLCNRKARY G . FEHA; o CTHBEMTRENIHNIBLGE); ) HEAET =M
BB E ALK ERE . RFREMELAMMECKI0, 2EML), B2 %.51%. £AFMH+xR TC, o) CTFMFHE
B TATHEERLAFERNLEYFH) . ZAXEY 23mm; b) AEFEARL. BFREFRLEHAN G, TLBREKEHEBIL; o CT
HREAHBTRERIBLGT):; ) REAETEN BB EL—FR AT EEHARF0F 5B ELKRCO100,HE),

B (P=0.009), TC £ JC itk B 45 5% 5 F ik i % 2, BRI R il e b P Bl R AR L 2 R 4
1 LCNEC 41 9k B 25 &% % Fn M JI55 57 52 1 o8 I % o i 2 L (P=0.019),
SHMERE A ST EE X (P<<0.05), TCHARMW

oKy N
HRBAEZ ACAA 1 H IS B R, LCNEC 4 1w
H1HIHHTHES. 5 TCH AC H#, LCNEC ¥ JiliZb> UL B 22 P9 G 06 SR ) I DR 3 B G B I R R
%2 38 PNET BARELH LR AN
CT /& % TC AC LCNEC % it & P14
KBRS
T A B E A ) 10 : 2 7:4 1:14 17. 361 0. 000
ELARE ) 2(16.7%) 0€0.0%) 0€0.0%) 3.099 0.181
Bt £ &% (D) 7" (58.3%) 2(18.2%) 000.0%) 12. 247 0. 000
A B AE (B 2(16.7%) 5(45.5%) 1(6.7%) 5. 304 0. 065
A (1)) 2(16.7%) 4(36.4%) 14(93.3%) 17. 361 0. 000
Fa JE T (45)) 0€0.0%) 2(18.2%) 11(73.3%) 17.726 0. 000
97 & K 42 (mm) 25.6 36.0 44.2 7.768 0.021
& HAE
B % % B () 11(91.7%) 6(54.5%) 7(46.7%) 6.492 0.032
skl 4 3 F B AR (5] 0€0.0%) 2(18.2%) 000.0%) 3. 464 0.080
R ACTD 0€0.0%) 109.1%) 7(46.7%) 9.036 0. 005
RELM T () 1(8.3%) 2(18.2%) 1(6.7%) 1.114 0.659
A G A A
X () 7(58.3%) 5(45.5%) 0€0.0%) 13. 254 0.001
vt 42 () 5(41.7%) 6(54.5%) 15(100. 0%) 13. 254 0.001
£, ) 4E () 0€0.0%) 0€0.0%) 1(6.7%) 1.559 1. 000
P 3R 4 A
ERIACD 2(16.7%) 3(27.3%) 4(26.7%) 0.582 0.791
st (4)) 2(16.7%) 4(36.4%) 10(66.7%) 7.046 0. 030
F 4 CT /L (HU) 30. 8 37.4 26.5 4.301 0.116
CT 5& 18 (HU) 64.9 35. 2 28.6 8.776 0.012

EAETAAEAMRICY) .,



T 2E SR 2017 4F 12 H %8 32 855 12 ] Radiol Practice, Dec 2017, Vol 32,No. 12

1269

e

Sh R 2kl AR R K2

B3 B.54%, AFTMHPRAAC, ) CT P2 ETERABR. TATHIATEALE S FaE 2
83mm; b) I H AR, R A LA FERHG; ) CTHREAM THIERLRY L, AARL; ) REAET M EE

JeR R Rk e HA RS T RAME(X100, BEMAL),
AP eh S B K Y I e, R K AR 62mm, iz T LA WA AE(AF)s b) B E = EAL, B B & S vb, T A5 AL HE
()5 0 CTH BB T ERBALRE Y . AFSRRL; O REAEBETFRMIAZ N 55, I8 m B35 R £ % LK, m1

HBR, KPR —(X100,HE),

P BB 3 AT JOAT AT AN AE AR AR B R 2 DL
PR IR CRZ R L 8 L gt I AL/ 8 $0 Rt i2 . TC i
R A I i - 5 TR T A AT DG 1 L LT IR
B R AR AR oM s LONEC B 19 06 4R I8 B K
UL T AR R WA S Y 2 A T L AR URT 5 A R
511 PR H A — 2

AWEFEH TC LA e 88 22 DL L 5 1 PR A9F 5 4 1 —
. TC LU SR8 R i KB s AC LI e BR
Z W A8 TC AR AC 454 T il Be U8 e A
P il 552 J5 PAY B f A 245 5 /0 UL s LONEC L J] B Y 22
W AW 5T s LCNEC U fili J&] 342l 5 R 583 0l

TC MR BB IR A R 2218 2 RN SLE

4 B,68 %, %M LCNEC, a) CT +4agd B4, =

EEEEEIE . Lot . DA E . AC R IRE TC
KEAEN 2~6 cm, ZEKFEIE . AR BRI i kL 7T 5 5%
KIE » BRI Al 5 5 08 Bl 3 BkE A7 — B, J Al
99 081 P DL AE P 1 LU AE ™ B B R N
AN RIS SRR AR S PR S A2 28 A ) ok 1
— A AE I PRE R o A P S AL NS TR 2
oS R AR 2 B AC H BE LR AR SR B .
LCNEC B PR B TS 220 R IR K HARTE 3~
8 em, VI EAE I 4 em AT R EPE ] 2P
A I o3 AR LR, B AL A UL L AT RE -5 A i X
Ji] PR A B I A A 3 5 AR i /0 7 2 21 TR 41 1
ERABRY . LONEC LAl 3 3 55 48 30T fili 32 <4

JEN B RIREE T IR ERZ A 1~4 cm, AR EF EE—8 kKIS TFEIE, 55 R v g e 5%
k3 BHAREH U RHEEZN LB
CT /& % TC AC LCNEC % it % P&
J B 45 #
FEL O R K (48], 90D 3(25.0%)  3(27.3%)  3(20.0%) 0.371 1. 000
FEL 2 M Al R TR (), %) 5(41.7%)  2(18.2%) 0€0.0%) 7.499 0.009
YE ELAFT RN 1(8.3%) 109.1%) 000.0%) 1.713 0.508
AR CYE N NI 2 AC TN 0€0.0%) 2(18.2%)  8(53.3%) 10. 046 0.003
TR & 3w g (), %) 0(0.0%) 1(9.1%)  12(80.0%)  23.142 0. 000
Ja R A (), %) 1(8.3%) 2(18.2%)  2(13.3%) 0.670 0.848
AL B (), 90 0€0.0%) 109.1%) 1€6.7%) 1. 267 0.741
AR AE
R M B AR (8], %0 0€0.0%) 1(9.1%) 6(40.0%) 7.031 0.019
P8 R A 25 A (4, %%) 0€0.0%) 1(9.1%) 2(13.3%) 1. 590 0.621




1270 TSz 2017 4 12 A% 32 %5 12 ] Radiol Practice, Dec 2017, Vol 32,No. 12

i geg B AR VR T SR R R B R B b R D TR R R
A IR R S A Bl B A e . ASZH A
7 i (46. 77 LCNEC AL & 2R KL s F-EAE .
TC 5 kb 10 %85 B 4834950 IRBE 42 W, SCHk A 30 %6
Jili 28 988 BT & AR S AR AR TC 9 Bl ALK 2
(16. 726 AT WLA5 4k - 1 9195 kb i % 3 B BE AR A5 4k 1
R RS NR T it = R (AN O R N N S N1
Jay Kt RO IR BE B0 191 T B A 8 AR A5 AC
A 4 B (36, 4%) HBLIRFE .3 B (27. 3%0) H B K
BE AU A 4. LCNEC g &k 4 %5 3 A 147, JLF i
A HIREARN A WLIRGE . H 2 K AR IRSE, Biff CT
RTEIRBE R LCNEC #5 G 5: T IR A SRFEAE . A4l
LCNEC & 10 #](66. 7 %) CT &7~ 5 kPN 78 il 88 K 1Y
FORIRBE L, F 98 14 P9 2 T8 25 T A 5 SOk iR 1 —
A 4 B LONEC S8 {4 4 1 WL 22 4> 807 AL K 1Y) 45
fekt . TC l 32 A s ki, CT 5 58 9 4 52 B B 3y
SlagAt . AU B B TCFE 3 P2 R oAb Fe B I
s AR ) TC -5 2y 64. 9 HU, 3% 5 3CHk
HE A — 5. AC 5k 5 s fb 3 8 L (H3 4> AC
BEICH R E A, AN 1 6] AC K CT seAbfa L
4 10 HU; LOCNEC A0 B IK iR b A 50 A4
i 9 . 7n LCNEC ¥ CT s fbEH{Xky 28. 6 HU, 1]
AEJE Sk IR BE o e 2 A o6 Rk, s Ak R
JEARREHAMAE N AC & LCNEC %5012 Wi i) 4K 9% .
JAHEE5#8 . TC 5 AC H EATER R LGN 5
gl BHZE MMl R KN Bk, A Bl A 8 fil TC
(66.7%) .5 Bl AC(45. 5 %) A7 BH € ¢ il 4 A1/ = il
Rk B &A1 0 TC A AC A 5 A I o 1 4k %
KAREY W, ERIER AT 5 20 (TC F1 AC) 9 1 12
JRE SRS, T 68 i 385 ) [R5 1803 5 | SR e 2
SO A8 ity 1) 4k R AE S
ERAER : TC J& 23 A3 A7 1 A B8 20 M b 2E K
Zg ME R R R 4% ~5% ., — T mA .5
AEAEAF AR AT K 100 %60 A 4] TC ¥y J0 itk B2 45 K iz 4b
RS . AC JE b 0 Ak TP M b B 4 5 B8 S
IR D 5 A AR ATR 70 %0 ~80 % ALY 2
il AC B Tk 457 % .1 ) AC GIFAE IR
. LCNEC EBMERE K& . WG AR A4H 8 #Hh
Pk A5 54 . 1 05 0F B 5 B 0T DU 3R e
RAERAK 12 . LCNEC 4F & F Mo~ % 2L 4Rk
i RS0 AR 21 12 4511 (80. 0 %) LCNEC 44 iy i 52 2,
PEBEAE 4 AN BE 5838 K B TC B3 R ALK IR 4F
i i, HR S T S 5ms . i LCNEC 83
LB T2 UL G 018 PR i 3R s A58 h A 6
i (40, 026 G I 5k 8 o il < ko sk . 2 1) (13. 3000 &
JEBRIBPERT S5 % X AT R S IL R B H 2 A KR

WA A G

2 PR, TCLAC il LCNEC (4% 2 A4
—ERRAEE - (1) TC K9 4F 1% %, 5 WA JC BH 4 4H 6
PP R TFB L L B i X EE 20, %
PR SLRE RN B SRR, % E 5. %
Je . TC £ 2 & Ik i, 3 58 5 CT sk fE o] >
60 HU, A 5 32 08 B 9 1 B M b (L Sk R84
Je SE) FHSE ) 5 (2) AC 4f & F il B 32 A48 T L )] L A
T 2 R RTE L AR BRI 9 Ak AT 528 KB 7 35 4]
A IR AE P 0 vk L AR BT ] LR O AH A 5
(3)TC M AC K18 AL L BED I, 5 A B
FEVE Bl A8 It AN K KR8 A% S8 s 1 S STk R Pk
TR 8 Jey K2 /) 240 i I 9 A %5 51 5 () LCNEC 2 WL+ K 13
Rt WA 1 2 47 55 M 0 R T il A B R SR 4]
A RERKIE S FEAE” AR S8R 5 A 0 EHE
FAE 5200, PRBE 22 34 58 J5 5t Ak AS 34957, AT 5 i fi o 4
Y575 (5) TCLAC Fil LCNEC J & 1 A] & A 54k, H 8
S ETE R RS A kL L % B A, CT {EH % =150 HU, 1]
5 il g B9 V0 AR A G A K AR 25 5]

5% Tk -

(1] VP, kI Ak & M. WHO2015) fifi Ji 983 20 4024 20 2500 0. 12 7
R H 2R R 7K ,2015,12(22) - 815-816.

(2] W3 Wy, EMEE. 5. 22808 CT 12 il K 40 i w28 4 43
95 A A AL D, MO 2 52 8, 2015, 30(4) : 342-345.

[3] Claudia MC,Marta GC, Ana PS,et al. Bronchial carcinoid tumors:
study of 60 patients[]J]. Med Clin,2013,141(2) :73-76.

(4] WHR.FCHLRH L E. ZZIBHE CT X285 18 W ke %515
W), WS 2F 92,2011, 26(8) : 832-835.

(5] B, BRI, S8 MR I CT 350 B0 B4 7 0. 52
JHBE #5524 7 .2014,15(3) :171-173.

(6] RhzkH, THCH ., SifEH. 2wy CT i2Wi[)]. BBy .

2012,22(12):2039-2042.
(70 2R, MR IR, S5, i 280 i g IR 0 5 i PR e SR LT . o
filiJiE 4% &, 2013,16(5) : 246-251.

(8] AkarHe, sktedl, ™4 i . 5. i Je B i 289 1) I K Sz CT 3 3 CIft
TN T, B AR 2 2k . 2014, 24(10) : 1845-1847.

Lo JAfRaER, M e SRR CT 2 W LT]. SEHESEBRIRE,
2016,17(1) :64-66.

[10]  spfd ., IR A, /I 55 Il K 40 M0 28 P 43 i i MSCT R 31
LI, B B 2 AR AR - 2013,29(1) - 79-83.

C110 BR¥, WA B, A A, S5, il 20 0 #2814 43 0 o 22 481 I IR 43 7
LI0. v [ i i 2 7 0 2016, 19(2) - 82-87.

[12] Hoérsch D, Schmid KW, Anlauf M, et al. Neuroendocrine tumors
of the broncho-pulmonary system (typical and atypical carcinoid
tumors) : current strategies in diagnosis and treatment (conclu-
sions of an expert meeting February 2011 in Weimar, Germany
[J1. Oncol Res Treat,2014,37(4) :266-276.

L1310 XG5 J8 7, X gt i J5E & M i 22 P9 43 Wb o 1 CT R 80T .
B2 AR R 5, 2014,24(10) : 235-238.

(i H 191 :2017-08-03 & [l H 14§ : 2017-09-28)



