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[ Abstract] Background and objective The curative potential of various bronchoscopic treatments such as
electric snare, carbon dioxide freezing, argon plasma coagulation (APC), Neudymium-dopted Yttrium Aluminium Gar-
net (Nd:YAG) laser and photodynamic therapy (PDT) for the treatment of intraluminal tumor has been administered
previously, but this regimen is not common in the treatment of typical carcinoid. The aim of this study is to investigate the
curative effects both in short-term and long-term of interventional bronchoscopy in the treatment of typical carcinoid.
Methods We retrospectively reviewed the clinical data of typical carcinoid patients who were treated with interventional
bronchoscopy for tumor suppression and they were hospitalized in the Emergency General Hospital from December
2010 to December 2020, and Wilcoxon rank sum test and chi-square test were used for analysis. Results A total of 32 pa-
tients were included, including 18 cases of preoperative bronchial artery embolization (embolization rate 56%, 95%CI:
31%-79%). The grade score of dyspnea decreased from before treatment to after treatment, and the difference was statis-
tically significant [(1.44+1.03) score vs (0.25+0.58) score, P=0.003]; The degree of bronchial stenosis decreased from
pre-treatment to post-treatment, and the difference was statistically significant [(87.50%%13.90%) vs (17.50%+6.83%),
P<0.001]; There was significant difference in bronchial diameter before and after treatment [(0.14+0.18) cm vs (0.84+0.29)
cm, P<0.001]. Conclusion Bronchoscopic interventional therapy has significant short-term and long-term effects in the
treatment of typical carcinoid.
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Tab 1 Patient and tumor characteristics, treatment strategy and follow-up

No, male, Smoking Hemoptysis With Location Bronchial Dimension The distal BT ICH CR Lobectomy Follow-up
age (years) history obstructive artery (mm) margin of the (mon)
pneumonia embolization tumor in the
vision
1Xelectric snare/1 CgA(+), NSE(+),
1,F 33 No Yes No LUL Yes 5 Yes Xfreeze/1XAPC/3 S-100(-), CEA(-), Yes No 63
XPDT EMA(+), TTF-1(+)
2Xelectric /2%
2,F 36 No No Yes RMB Yes 13 Yes freeze/snare/2X NSE(;%’OCOQ-AH)’ Yes No 59
APC AL
1Xelectric snare/1
3,M,43 Yes Yes No LUL Yes 5 Yes Xfreeze/1XAPC/3 NSE(+), S-100(+) Yes No 28
XPDT
1Xelectric snare/1 EMA(+), TTF-
4,M,29 No No Yes LLL Yes 12 Yes Xfreeze/1XAPC 14),NSE(+), Yes No 38
2Xelectric
5,M,28 Yes No No RB6 No 10 No snare/2Xfreeze/2 EMA(-), NSE(+) No Yes 28
XAPC
1Xelectric snare/1
Xfreeze/1XAPC/1 EMA(+), CgA(+),
6,F, 64 No No Yes LMB Yes 10 Yes X NA:YAG laser/2 NSE(+), S-100(-) Yes No 23
XPDT
1Xelectric snare/1
7,F77 No No No BI No 13 Yes Xfreeze/1XAPC/2 NSE(+), CgA(), Yes No 22
$-100(-)
XPDT
2Xelectric
8,M,33 Yes Yes Yes LMB No 10 No snare/2freeze/2 CoAlH), NSE(), No Yes 25
$-100(+)
XAPC
2Xelectric
snare/2Xfreeze/2 NSE(+), S-100(-),
9,F23 No Yes Yes RMB No 12 No SAPC /2XNd:YAG CoAM) No Yes 20
laser
1Xelectric
10,F, 68 No No No RUL Yes 7 Yes snare//1Xfreeze/1 chS(-*i)(l)l;\‘(?)E(-)' Yes No 22
XAPC/3XPDT
2Xelectric
,M,51 No No No RB6 No 10 No snare/2xfreeze/2 CoAl+), NSE(+), No Yes 1
$-100(-)
XAPC
1Xelectric snare/1
12,F, 57 No No No Bl Yes 5 Yes Xfreeze/1XNd: CQAS(:)E)';(S_;EH)’ Yes No 14

YAG laser/3XPDT
1Xelectric snare/1

13,F, 32 No Yes Yes RMB Yes 7 Yes Xfreeze/1XNd: CgA(+), NSE(+) Yes No 6
YAG laser/3XPDT

1Xelectric snare/1 NSE(+), 5-100(+),

14,F, 57 No No Yes RMB No 13 Yes Xfreeze/1XNd: TTF-1(4) Yes No 1
YAG laser/3XPDT
TXelectric snare/1
15,M, 57 Yes Yes Yes RMB No 12 Yes Xfreeze/1XNd: NSE_(#éﬂE)O(H, Yes No 6
YAG laser/3XPDT
1Xelectric snare/1
16, F, 46 No Yes Yes RMB-BI Yes 15 Yes xfreeze/1XNd: Nsi(sgﬁg?“" Yes No 4
YAG laser/3XPDT
1Xelectric snare/1
17, M, 46 Yes No Yes LLL No 12 Yes Xfreeze/1XAPC CgA(+), NES(+), CEA(-) Yes No 59
1Xelectric snare/1 NSE(+), Cg-A(+),
18, M, 68 Yes Yes Yes RUL No 6 Yes Xfreeze/1XAPC 5-100() Yes No 15
1Xelectric snare/1
19,M,74 No Yes No BI Yes 9 Yes Xfreeze/1XAPC/3 NSE+, Ca-A+), Yes No 7
$-100(-)
XPDT
1Xelectric snare/1
20,M,28 No No Yes Bl Yes 14 Yes Xfreeze/1XAPC/3 DR S IO, Yes No 60
TTF-1(+)
XPDT
TXNd:YAG laser/1
21, M, 65 Yes Yes Yes LUL Yes 16 Yes Xfreeze/1X APC NSE(+), S-100(+) No Yes 3
1Xelectric snare/1
22, M, 49 No No No LUL No 16 Yes Xfreeze/1XAPC NSE(+), S-100(+) No Yes 48
1Xelectric snare/1
23,F, 64 Yes Yes No LMB Yes 12 Yes Xfreeze/1XAPC/3 NSE(+), Cg-A(+), Yes No 26
$-100(-)
XPDT
1Xelectric snare/1
24,F,66 No No No RMB No 8 No Xfreeze/1XAPC/1 HIEG 23)0(”' No Yes 54
XNd:YAG laser
TXelectric snare/1
25,M,74 Yes Yes Yes Bl Yes 14 No Xfreeze/1XAPC NSE(+), S-100(+) No Yes 51
1Xelectric snare/1
26,F, 51 No No Yes RB6 Yes 10 Yes xfreeze/1XNd: RSEG) A0k Yes No 20
TTF-1(+)
YAG laser
1Xelectric snare/1
27,F, 46 No Yes No RMB No 10 Yes xfreeze/1XNd: NSE(), S-100+), Yes No 2
TTF-1(4)
YAG laser
1Xelectric snare/1
28,F, 58 No No Yes RMB No 8 Yes Xfreeze/1XNd: NSE(+), S-100(+) Yes No 16
YAG laser
1Xelectric snare/1
Xfreeze/1XNd: NSE(+), S-100(+),
29, F, 49 No Yes No LMB Yes 7 Yes YAG laser/1X TTF-1(4) Yes No 25
APC/2XPDT
1Xelectric snare/1
30, F, 61 No No No RB6 Yes 12 Yes xfreeze/1XNd: Rk AI00k Yes No 22
TTF-1(+)
YAG laser
1Xelectric snare/ NSE(+), Cg-A(+),
31,F, 58 No No Yes RMB Yes 10 Yes 1XNd-YAG laser 5-100() Yes No 18
1Xelectric snare/1 NSE(+), S-100(+),
32,M,43 Yes No Yes BI No 12 Yes S APC/3XPDT TTF-1(4) Yes No 24

COPD: chronic obstructive pulmonary disease; LMB: left main bronchus; LLL: left lower lobe; RB6: right bronchial segment number 6; RMB: right main bronchus; Bl: bronchus intermedius; LUL: left upper lobe; RUL: right
upper lobe; RLL: right lower lobe; BT: bronchoscopic treatment; Nd:YAG laser: Neodymium-dopted Yttrium Aluminium Garnet; PDT: photodynamic therapy; CR: complete remission; NSE: neuron specific enolase; Cg-A:
chromogranin A; TTF-1: thyroid transcription factor 1; EMA: epithelial membrane antigen; CEA: carcinoma embryonic antigen; F: female; M: male.
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B 1 (AL B. O ttEE: A: HmHIBXSERNNBITAE
MERCTXILL; B: WHI3XKERNNAITAIEXLL, C &
13 XRENNEREARGIEXLE; (Do E) xfLLE: D: &6l
14 KEENNBTARMECT Xtk E: HmBN4ZSEREN
NigfraiExEE;  (Fo G) XFEELE: F: HHN6ZKEENA
RITRIERIERCTITEL; G: mHI6ZREENNIATT.

Fig 1 Comparison chart (A, B, C). A: Comparison of thoracic
CT scan in the before and after the bronchoscopic treatment
for case 13; B: Comparison of bronchoscopy in the before and
after the bronchoscopic treatment for case 13; C: Comparison
of image outcome in the before and after the chemotherapy
with bronchial arterial embolization for case 13. Compari-
son chart (D, E): D: Compari-son of thoracic CT scan in the
before and after the broncho-scopic treatment for case 14;
E: Comparison of bronchoscopy in the before and after the
bronchoscopic treatment for case 14. Comparison chart (F,
G): F: Comparison of thoracic CT scan in the before and after
the bronchoscopic treatment for case 16; G: Comparison of
bronchoscopy in the before and after the bronchoscopic

treatment for case 16. CT: computed tomography.
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Tab 2 Comparison of relative indicator before and after the bronchoscopic treatment

Before the treatment After the treatment P
Dyspnea grading score 1.44%+1.03 0.25+0.58 0.003
The degree of stenosis (%) 87.50£13.90 17.50%6.83 <0.001
Lumen diameter (cm) 0.14£0.18 0.84+0.29 <0.001

Ja B 22,5 H (JERL: 340 H-7240H ) &
S dnayr islEss, Ui E23 A (FER . 4
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3 ifig
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i AR R AR A, BOR BT HEFEAT SO Bl ke %€
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W s A BH ZE 2 s B IRl — BB i 48 . ik, H
HAHIFFE HBH ZEME I R K A R 56% , I ZAEAR I R B=
A E,

RGN, WAL L RE R THREE
APC., B URSIRIT G HE GO JiRyT, Retg ks e 4
THIRRRCR . AU S B B IR BB T RE A e < P
FERER, SCRAF BN ATRIT AT H Bl iR U 26
AR, M H A ST ERE A, AN ZE . REM
L TR AT BRI, AR R B BT RO, X
BN ATRTT G W R ME 3 ST 53 R SR R R
Ao, RENRISTE, RN ATRIT T
eRIE, ST RMEA EEAEH . AR E XA
WA ZFERE S, iEEE . APC, BV, Nd:
YAGHO: . PDTS, ARGERALARRAS, BEIfREEA AL

HRERERN

SPIEI o X TN | A RERY KR A B S 2
TEHPE S AT LA EEOE S 17 ikindr . s vk st
BRI ML Ik AR N, iR 2 SR PR R BOLHGH], 48
hJE R E PO R AR IR, = Aot sk, fil
I N B AR IR AL 2N — 2D IR v, B2l ik
FIMTARRCER . Bk, PDT R BB e KR B IR I
Fl DI RE R R R Y O 42, SR, R RE 2 BB
L@ IV & R i s L1 8 ST ' =/ B o < 7 A R U 1)
AME,

TEFRATR AL B, R AL TSN, HL
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Jo PR % B R O BRIIG R 20 43 T PDT, (AR MR it — 2
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