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[Abstract] Objective To discuss the feasibility, safety and effectiveness of fiberoptic bronchoscope-
guided snare electrocautery injury of airway in establishing canine tracheal stenosis model. Methods Bron-
choscope-guided snare electrocautery injury of tracheal middle segment was performed in 10 healthy beagle
dogs. The postoperative conditions such as shortness of breath and wheezing were recorded. The fiberoptic
bronchoscopy and CT examinations were performed every week to calculate the stenosis degree. One dog was
sacrificed each time at postoperative 2 and 4 weeks, the tracheal tissue was collected, stained with
hematoxylin-eosin (HE) and Masson, and sent for pathological examination to observe the tissue inflammation
and fibrosis. Results Successful bronchoscope-guided snare electrocautery injury of trachea was accomplished
in all the experimental dogs. Fourteen and 19 days after treatment, all dogs developed wheezing and intercostal
depression. The median tracheal stenosis degrees at 1,2,3 and 4 weeks after treatment were 26% ,72% , 86%
and 90%, respectively. Histopathological examination showed that severe inflammation of tracheal mucosa was
observed at 14 days after treatment, and large amount of fibrosis with mainly lymphocytic infiltration was seen
at 25 days after treatment. Conclusion For the establishment of tracheal stenosis model in experimental
dogs, fiberoptic bronchoscope-guided snare electrocautery injury method is technically easy and fast,and
clinically safe, besides, it can be repeatedly adopted. Moreover, the pathological characteristics of this model
are highly similar to the clinical features of tracheal stenosis. (] Intervent Radiol, 2020, 29 1116-1119)

[Key words] tracheal stenosis; animal model; electrical cauterization; snare

DOI:10.3969/}.issn.1008-794X.2020.11.012

E¢TH: cHENKT-ERENKZBRA T TEETH (2017FE468-087)
PE ST 650021 B I ISk Do 575 IO ) % I e 23S ok

WEEH . MiAK  E-mail: xiangshutian@sina.com



I AT 220k 2020 4F 11 A58 29 4855 11 8] ] Intervent Radiol 2020, Vol.29, No.11

—1117—

A SCRVE R AR AL A BR  BUE A e R
PR U DT AR B0 30U R 2 I 2
RPERAE, B U BRG] 1%~ 4%
BEWE T BRI E AR, BAT R R
B A AR RN NG, AR VIR AR 3%
AT, )8 SO 5 PR AR R . W AR
T BT ANG ST A BRAE T ik S A T B R AR
HEE M R0 AR AU H 2, BT
JEE RV 4 SRR BT 51 R B B AR R
TER S E 7 AU e N

1 MR5HE
1.1 sk S B bt

TE P Al AT HL A R 10 R (R E R K 2% )
YISz u ihon ) AR IS (1.020.2) % (K& 9~12 kg, H
HEARBR . FARAGAT CT kA, HEBR Je R M E WY .
T E A MBC-5 A 48 A 2F 4 S B (1
TR R ARG L N BT 58 28 W) Aquilion ONE % 640 22
B CT HL(H A Toshiba 23 w]) . — B A Y]
B (RN T KT B 97 22 )
1.2 AR

SEHR R A AE R 25K 6 h, S RAE 3%
% U LG 22 89 (25 mg/kg) # Dk BRI IS, A0 MO [ 5
TFAREG B FEE KR Rk I 0 g
TV 0 5 BRI A5 e o AR Tl R AR S S
¥ 3 me/kg FIK NGB NN EL b 20 f R AE AR A
AEXREEFINHARE R AT 2z —BE
WotE TR AN HERE M IR A T] 8 em MBS
BHCE L BB 4 5 05 w0 ) A
A SR 2 A e DXl R R B Bk | v A F, ) 2 4k
BN 35 W.1 MHz, 7% CIBHCH I FEf 8 1
PR R (B o0 A ), A R I 3 IR B IRHREE 6 s,
T A AR B S S PR AR R SR K B IR EE 2
ARG R H AR R S AR, LB 1k &k
EREEEE, REREXREGERZR,CT KAl
ZEA TR S 55 1 AIE , PR IR T R BRI 95
1.3 RJFWME

O— e Ol AT B IF D SR L5 RSB 4
JEEESE AT Wk, K S A TG
M % AR sk LR IR BR MR s ), @30 <A
B RFEEE 1R, WEIE NGB E X
SE ARG O, VEAN B3 R TH AR AE | PR ZF I AR AR
R AR R R 5T 1 | R S UG B B 5 S T B 45 4
WAL B2 1 em 4b, GCT K . RJF A 1K, ULgE

>

ENEEIERE B R AR IR D R R
JRYL I RE . DL LU B2 o Hr . MRS 45 0

s NEFHLI AN, e R B BY R
T 9 AN -4 21 (HE ) 1 Masson 4 {0, | % A2 i 2 %
Bi . BT USRI A e BB R B
R R R, BT 48 1k 40 M 12 0 A 4T e AL AR
Olympus &8 RGEHHE .
1.4 PeAEREIA

ARG LI RIERAEBREITE AKX N (S-s)/

Sx100% , Hrhr S F5 4 8 /i AUE 8 AR s TR A
I s T R, 206 CT G A TR e s vk [
BRE TG R R, PeE B A B (M) K
4 S EE R (QR) R . MR ¥ Carolina 432 %<,
EIRAEFERE AT 9.0 D, TR 51 94 ,1%~20%
WA= ;2 90, 21%~409% 875 53 e, 41%~ 60% 1k 7% ;4
%% ,61%~80% M7 35 9, > 80% B As . KRG
TR > 80% , ML Ay i 1S g

Jnc:) A

j\

2 #R

10 FS2 56 R A) 76 B AR, 1455 Al
Iy ARJ5 3 H B % oRE Ik, LI P JE iR, TE
HEKEWZ, 1 RRFARE 14 d 4%, 55 1 R™E
AP PEWL IR AE TR S 25 d A (R A T
928 d),8 HRAFIER 1 A MEEL S, I K
REARSG 14 d.19 d 435 B Sl Ta) B IR
#1.

1L RS WATLIE 5T I

JUl Tea] B2 101 55 s (i)
ARG AERARE % e BB Carolina

FER 7d 14d 21d 28d Wi/ MPEESEA 4
1 26 67 86 92 12 17 5
2 30 76 81 85 10 15 5
3 31 75 87 94 9 14 5
4 28 69 84 87 14 19 5
5 20 70 85 90 11 16 5
6 25 72 84 89 10 16 5
7 32 76 8 90 8 13 5
8 27 74 85 93 12 14 5
9 28 79 93— 12 12 5
10 25 12— — 11 14 4
hfi% 26 72 86 90 11 16 5
QR 7 9 2 3 2 2 0

SEBRA on , RAT R AE FBEOLH e
BORFIE B IE R Ll b RS 14 d U8 0 b %
5 AL | 7K fie 2 gk, B DX B0 I 35t 9, T UL e R
WZF IR AR N A VR I, S BE W



— 1118 —

I AT 2425 8

2020 4F 11 A% 29 %55 11 ¥ ] Intervent Radiol 2020, Vol.29, No.11

ARJG 21 d A WK E W ZEH LB, Bz iz o
I, ZE T A W I s RS 28 d A 2R AR R A I

FEE AR RN R AL R, B AR IR T KR
YyxE g WLIE 1,

OATH Z4r 2 — i E R B 5 QW B IR G ST 2 10 QARIT 14 d I 0T I ki5 L, P 2E L8080 A4 @21 d I R b P 2R 41 4088 4 46

2 101 B R 5 (5028 o I AR A P A, % 0 A B T

1 TERAEX

CT K45 7, AR Fi R AU PR 528 N BEJRL
Y5 —30 ARG 7 d CT B 1 WL B4 45 PN RE Bl bt A
HOE R B, RJE 14 d B BER P RS 21 d
A DL R Sk PR 2R A LR S AR R R B TR R R
B, RAERKE 1 em; KRG 28 d BeA R E I —2

DA F EH S
28 d B A

Y
ZFALGUG A I R

JNEE UL 2, REBRAERE P EEAR)E 7 d 14 d
SN 26% 72%, AJ5 21 d.28 d 451 ik 86% .
90% (£ 1), BlJEHAIEREWINE ., KI5 14 d T
BRAERABEBREHCE S B (F 1), NHEK
JE1) 55 e 75 P AR AR LR 3,

&

—
[

b
b

SR B AE LR QARIE T o IR B B I E A (3014 d WEAE I SRR A (@021 d AR ARG R AN LA (D)

B2 AUEHAE CT A A LR

- =

201 T
1 2 3 0 41
B3 R [F i) 5 A i A A
TG 14 d.25 d Ab%E 2 KR, A%k
TR AR it ) L5 7 5497 BB A AR A IR B BRCR SC
FEEER R IR 3G, o 1) O 4 4 41 2 L 4 21
A, HEURBEA I R R, RJF 14 d KA
JEE b e AN S 2 R T R, HF R AR A 6
W A 2R AL S AR G AR LA RN IR ), L
WIERIERM, R PRI REHLVER R 254X

T WS AR i 1N 22 LB R T R
JBEJRAE R A, LIk EL A = 0 O 3 U2 B 2T Ak
WLIE 4.

3 itig

RS AE AR B AT A RO, f
BAEAESE | nTEE HE Sk R i A B S R A
RARIC TR, I S 50 Bh Wy R A A K
SRS AR B FEREFIOCHE  H A T AU P AR 5
WY EEA R S RE, Bl RRTE R,
BN S AR, ARET R4/ NS, R
ENARTE, UV —E B A 2R GV K AU T
ENZFERIZTT, i ] 05 2T WA B i i
8] 5525 8], A7 28O NS B 235 SR A R P A T SR
1 H R IR T7 IR S WUZ A, nl ol s F e
HEHREE, s A A B e B OR R HGE T AR,
AHIFFE L £ KA g BELAE ) U PR A S B0 3h W)



AT 22435 2020 4F 11 H 45 29 445 11 ] ] Intervent Radiol 2020, Vol.29, No.11

—1119—

OARE 14 d, B4 08 Y B, P2 2 S0 A W1 8 | L9 M 40 ff Y22 0 o =

25 d AT IRF RSB, SO R T U b (HE Y ) (5 P P9 25 2 4 4F 4k 41 AR (Masson e )
B 4 AU DA U A AR (x40 5OLBE T )

AR R AL AEHE LT B SRS m N0
REEARES, BBEERAE S E R ST AR
A H A BRI v] b T AR R AR,
AR ) JRy 0 7 AR A [ B 8 A3 S R ) 3k B4 40 4
HREEEAERCR, BRI RS BB 2 R R A
H/NT 15 mm B A @G AR 27 A8, HA Q) m
B BE IR 20~25 mm A2 A 7 AL 7R 4
VR R P G A3 4T I fL BB 2% T8 B 1 [BE e &
W5 oN By 1k A AT B, S AR A5 B 3k T S R RS
Xof I RE S R BRI 5 4 A 1 8 A E A B 43 ) AR
Y3 U, TE R DR A R T AR Y [ B 3 o 5 0T T A
JE A5 A T, A UL PR B A R AU e, R
BERR73 TR B 55 S0 e 9 DA DG A48 280 R 8 P
TR A EIRIE R 0 O @A, WSS s g
5 20 245405 0 5 R P 2 2 2 A i Al R AR DT S
|AREBAE ARSI )y R RE AT BAE S B IR,
S A B T A B AR U RE i U S R
IR H I AR

ARSI AR EE T o ARG 14 d 45455 5607 7K i
/DR R ZEA LU 21 d I AR 4000 Bk
I B, 52X e EGR TARJE 14 d,
19 d A3 K43 500 H B0 SRR (BT BR MR 21 28 d
E PR A E K 86% .90% ., iX 5 Su A
RAEFHE EBERE G 14~21 d 1B E) B
FaETE] 21 d B 88%~93% B 78 45 Al i, 5+
MAEURSETREA 14 d 5 B ERAE B
T, F I A S 0 i AR B R ML 5 R A
T RSB AR B AE DL AR,

UL AR SR A WFFE 4G R F L B B 2R % s
SR, R R RBEERSE SN RE A
AR L B B RS R Y A AR TR R
B0t JE R 2 U A e A S S AU 1 A e A R
IR AR A A AR ASTRE N SR B R A0 LA A X
PR RGP 34T, I &0 b RN R A Y R
S AT L S SRR IR S A R Sh R R T R

o TS g sh A D  ARBEFEARI 2 AR
B AERRAS  (H T — R O S B CT AR
WLEEAT o BEAR LAY S 30 2 2R, HLAH BBk, O 5K
B A5 R B T Al SR AR

(& % 3 ]

(1] BREEAG 4 k00, 25 1, 45, FRENE HAR B R oo AU IR
A R P I S B UIR [)]. AR S5 AR 2, 2013, 36:221-
223.

[2] Shin YS, Choi JW, Park JK, et al. Tissue-engineered tracheal
reconstruction using mesenchymal stem cells seeded on a porcine
cartilage powder scaffold [J]. Ann Biomed Eng, 2015, 43: 1003-
1013.

[3] Goldberg M, Pearson FG. Pathogenesis of tracheal stenosis following
tracheostomy with a cuffed tube. An experimental study in dogs
[J]. Thorax, 1972, 27. 678-691.

[4] £ &, E 5 AT, 5. 0k RS SRS Y S i
FELT] A ABUN 2%, 2016, 25:793-797.

[5] Z=Wl,on Bk, ik4gs 55, WTRR MR & & U8 SR E R R
PRt eh 2 NI () 1. A ARG 24435, 2018, 27:353-356.

[6] #ha. 120 Rz iy 48 AU e R ()], BRI
e, 1986, 7:57-63.

[7] Wang Z, Chi RC, Chen WX, et al. Mucosal wound and cicatricial
stricture formation in the dog trachea: an experimental study[]].
J Laryngol Otol, 1991, 105: 207-209.

[8] Wang HW, Zhang N, Li DM, et al. Interventional bronchoscopies

&

for the treatment of 112 cases with complex malignant central
airway diseases involved in bifurcation[J]. Zhongguo Fei Ai Za
Zhi, 2016, 19: 854-858.

[9] SuZQ, LiSY, Zhou ZQ, et al. A canine model of tracheal stenosis
induced by cuffed endotracheal intubation[J]. Sci Rep,2017, 7:

45357.
[10] REFT,HREW, T 160,55 UM I 78 W A O 8 11 5 AR
PRI, PRSI ER SRR A, 2015, 32:1730-1731.

[11] Serrano C, Lostale F, Rodrlguez - Panadero F, et al. Tracheal
self - expandable metallic stents: a comparative study of three
different stents in a rabbit model[J]. Arch Bronconeumol, 2016,
52: 123-130.

(ki A 191:2019-12-23)
(R4 4%)





