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Self-Expandable Metalic Endotracheal Stent ! An Experimental
Study
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71| #|2fo] self expandable Gianturco metalic stent 4l&
o] da| AlMEI oy FY Ex= Yubdo] 2J¥t extrinsic
compressiono| 3‘}-8-51;';’_ Zoro] &J%t intrinsic obstruction®] 7
T FYol £¥E § Ao|2 Aletgols} £XIESY] =7] HE &
Beted 3 Algel =7 AT

Ha 2WE Aoz Fogo] AjelEel Lt WA fAstol
silicone covered modified Gianturco stentZ} ZuUjollA 7o
TEY Ao AI3le AEE AM F &0 E7FN HEde
2 AX HH7 B BAE LG22 4FFH22 AlaeHa 9
th. 22y} o} 2 E silicone covered Gianturco stentZ} 7)
B8 FY R F= ¥ 2 A3t AMEHA] Yot
silicone covered stent?] 7|3 Aol oAb FHRo) EA7} A
T}, uwlelA silicone covered Gianturco stentd] 7]y 4}elg]
U LS 4 7|2F1R H5E2Q J7]HXx]o) silicone covered
stent& HUSH €3 7% T At FES YA F F
2 718A|o A-EY} T HelzA Yy A3t wasich



1. A9 Jg % U

13-17 Kg (mean 14.4 kg)8] %A 12 njel& o E 3l A, B
FZ2 UE¥F A4l vistel A = 6 nield 7]1@8x]0] A& ¢
3]2] ¢-& ARIE(0]3} bare stent )& A5t B 2 6 nlejy 7]
Fxjo] Ae|ZE 4y 2XE (0]3} covered stent)& A3l A
2= 2121 1,2,4,6,8,105 5 A1S35l9il B &= 1,1.5,2,4,8,10
F B¢ AR F AAYAA NBAY HE L3 _é‘iﬂ.:%?} Al
3t 73 ztoll ubel wig} Zj@A| o] ml2|= Fe| R HAE FA
tl.
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1. Hy@z 2RE ol uja

bare stent group®] 1/6 ubielefA m|Po] F|AUFSQ I covered
stent group 5/6 mi2lolA sHo] BUFTE F3 7| FALH
Eo] o]E& covered stent group®] 3/6 nielolN TAE| R
bare stent groupellAl= ool ¢lalct.

2. 7138214 Helz2 ¥z Hy

bare stento]l 2|3l 7]#x] A Ho} HEXe hyperplasiaZ} A
oo A FAE|PT A®E A ¥ 653%] HE granulation tissue
o estd AMEFL Sasols] Astdch. @FNe ANE
71822 A& F9lo] F4Fo WAF



covered stento]] 2|3l 4Fzx] ] AogaIFxe 3}
(denudation) 7} TAE AU 5/6 nizjer F A AT
squamous metaplasia’} JAE2r}. HF¥ISE  submucosadA]

deep layer7}x]| njgtyd o g gl

HAE2 02 covered stent?} bare stent BT} H &} 7|Hx]o] @&
& Al oo ARIES o]F A WIHA BE ]
covered stent& 7|¥R]oll AUdle AleS o13 v we Ay}
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S UMMARY
I. Project Title

Sel f-expandable metalic endotracheal stent : An experimental

study
II. Objectives and Importance of the Project

The self-expandable metalic stent provide an alternative
method for treatment of diffuse or focal inflammartory
stenosis, extrinsic compression of the tracheobronchial tree,
primary or secondary tracheomalacia, and postreconstructive
airway collapse or narrowing. Gianturco stent is not used for
the treatment of malignant obstruction by intrinsic tumor
because of early occlusion of the stent by ingrowth of tumor
between the stent,

Recently Song et al designed silicone covered modified
Ginaturco stent for prevention of tumor ingrowth between the
stent, He inserted silicone covered stent for the palliative
treatment of malignant stricture by inoperable esophageal
cancer with good results.

For clinical use of the endotracheal covered stent, it is
neccessary to study of histologic change of the trachea and
the lung after insertion of silicone covered stent in the

animal trachea.



III. Scope and Contents of the Project

Six bare stents and six covered stents were inserted in the
proximal portion of the trachea of 12 dogs(weight 14-17 kg)
under general anesthesia. After 1-10 weeks of observation, the
dogs were killed, and the trachea and lung were examined

grossly and histologically.
IV. Results and Proposal for Applications

1. pnemonia and stent migration

Pneumonia was noted in one of six bare stent group and five
of six covered stent group, Stent migration during follow-up
was noted in three of covered stent group, but no stent
migration in bare stent group.

2. pathologic change of the trachea.

During autopsy, the lung and the tracheobronchial tree were
removed. In bare stent group, the epithelium was markedly
thickened by hyperplasia and stent was covered by granulation
tissue from 6 weeks, The inflammatory reaction was focal at
contact site between the stent and the trachea, In covered
stent group, the epithelium was denuded at multiple area,
there were multifocal squamous metaplasia of the mucosa and
the inflammartory reaction of the trachea was diffuse.

In conclusion , we believe that it is inadequate to insert

silicone covered stent in the tracheobronchial tree.
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AN, AR WY o Ldo 4T A}, J1BA Y
8 AR yoee 43 AL, FHATE oY g, Y
T BEle] AFE HUUT A8 Yol Yoz 42 e 3
5ol 23t Algsarglct (1-5)

19853 Wright S(6)o] GianturcoZ} 7u%t =3 & A®E
(Expandable metalic stent)] B o]& 754§ 2RXE B2
¥ F FE UES AR 712 U 71| Yol Gianturco AWE
& A QRas} YEH YT (7110

713 4 718 2%E Rled 7|BdSASE, N1BAdeT
7= B3, $Y Ex 74 dubEel ¥ extrinsic YAFol 2
A gFolE|la onj(7.8,10) Foro] 2%t intrinsic YP2lL] 74
Fgo] 2KE ilolg zlelEolet ARIEL] 27| HHE XYdle
Aol gt I FUY ingrovthE 'BA|317] $15te ARIE]
Ale]&& ¥ silicone covered modifiéd Gianturco stentZ7} =)
oA JpiEe] TE AEd Udste A& AY F Feol &
Tt Hzeeg Ax iyt ¥ BAE YL E 43F
L2 Al&ex|3 Qlc) (11.12.13) TJav} o}z I & silicone
covered Gianturco stent7} 7]#=x]8] B4} RAo] F= ¥el X3
3 A7t A3 E|R] 9o} silicone covered stentd] 7|3 Ard)
8 4% HLol EA7} rh

A 25L& silicone covered Gianturco stent®] 713 4l¢le] &
4 &S R JIxARE FEY N HeEE 43R 4



AUlE(0]3} bare stent)&} silicone covered stent(©]3} covered
stent)& 217t AHstel U 71 £ Agstd FES YA
F B 71820l FREl] A”MES} & He|2AYA Hg B
st 42 ulaslr] $13te  d3E A¥sidch



= 2 3 - -~

= 1 EH AF2] -8 1wl 2y
1. 812 4 =

7 AdE A

(1) bare stent

bare stent X% 0.3m AdjAdAZ B Yooy 27
15-20mm, Zo] 15-20mn2] AJIE 2708 strutE Fulr|d] A3}
o 2F o] 30-40 mnd] 2AXEE FE3}ch (Myungsung Medi
-tech, Seoul, Korea)(Fig. 1)

(2) covered stent
covered stenti= 37 0.3mm AE| QAT HAE Tnojod R
15mm, Zo] 15mme] A7]8] ABEE 2718 strut® Fult]& 43
st} 21270] 30m 2ANEE At F AUE FHE 100v ol
o2 73 A siliconed YHTH ARIES] o|F& WA|s}]
3t Aoz 2709 ZFelE F3FHel dakrh (Myungsung
Medi-tech, Seoul, Korea)(Fig. 1)

1}, Abel3(introducer)
bare stenti 12F E2lojUNVE AURO S ALgste] 7 A]of
Alel 8l 31 covered stenti= L}7 8mm?] chest tubegd Al¢iHo T

AHg3tEiTh



th, A8 B8

AP EBE AE 14-17kg (mean 14.4kg) A 12 ule)& oiye
£ 22} eujeld) AB ERET ¥ AZ 6utele] o] bare
stent 4}¢)3}51 BR 6n}e]8] 7)o covered stentF AF¢ 3ttt

2. 43 9y

1) ketamine 10mg/kgE TS 3FAIY ¥ sodium pentobarbital
(Nembutal) Smg/kg FYUR Foste] unpdAlZ F aAste] AE
<7 ¥ 7] intubation tubed AF{)¥icl.

2) X-4 FA]8}o] intubation tubujo] guide wireE A|RA|71A] ¢
3 o]& F3l introducer®} dilatorg SHEZ|Ho] 1A F
dilator§ AW introducer& AHNEE Y& T} positioner
2 £¥EE Yz} e F471A] "ol Yerl

3) positionerg& H3o]x] A 31 2R introducerS wiu A
AHET} 228 s3asie] 7)) 2P Hcl

4) 43 71T T AST F AE HAAA 7B EHE @A &
2|3l EZ2UR §do] 2 A F¢ LAY F U|HY BFAS
sl £RIEE s d ¥ 732 wY 23UE PEYc

5) 2t AH-E lun FAE v}1AY ¥ Hematoxylin-Eosin QG4 ¥
do|F 3 AALE AAstdch

6) 1-2 F AHo 2 AIEL] o]F o, H U RE HUs}
7] $181 FF X-A #HS AAstddch
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Z 12 vjeje] 2A 7|#o] bare stent 67l, covered stent 674 &
A1 3} tl. covered stent& AUt BRZE gholelr) 1049 =Y
o2 Alurstgdct. bare stent groupe ABIE  AlQ] ¥
1,2,4,6,8,105 AI¥ ¥ 3 AMA|Z13, covered stent .group-f-_’-
1,1.5,2,4,8, 102 A8 ¥ 3| AA] 7}

7t ZEIA %

bare stent group AHE 49 ¥ 3-4F717x] Ad, nlE 712
59 Falo] Bax|edrl. covered stent groupe ABIE AlQ) ¥
F3IBE¢ AK(FLE o] MU A, JIUY FA3 ANFH
&7} FAFH

L. ARIE o]&2t

bare stent groupd] 1/6 ulg|ofjA w|FPo] F| AN ST covered
stent group 5/6 ulg|olA wgo] FTax|gdrt. 3 7| F¢
stent®] o]%& covered stent group?] 3/6 ulzgjojA x|
bare stent groupo| A= olFo| ¢lATHFig2).

th 71=A]e] Hezz ety Wi} |

bare stento] 2]3d}o] Zj2z] AA} Aul M| X2 hyperplasiaZ} A
oo A TP AHE '}J"Q ¥ 63| ¥ granulation tissue
o Gstel ANE7} Seixtels] At AFVLE AvEs

71829 A& Felo] F4H o2 AAUF cHTable 1)(Fig. 3)
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covered stento] &3le] 4Fz] HE HMEY y
(denudation)7} a2l 5/6 nlgloA A Hu Axe
squamous metaplasiaZ} J¥AUEF Tt HFUHEL submucosadlA

deep layer7}A] mjgtd o2 H2x|gjri(table 2)(Fig.4,5).
2. 2 &

Gianturco ABIEX 1 AQAZE s}t AgH A7} AAE
222 Aol ME 5-12708] ZF(bend) & HES| ANTHOT
GEATR T Dol Yol 4 gon] B&olN Woluhd o
e A7tk AT SAsiel Bsts SHo] gtk (o)

WrightS-& Gianturco ANEE 718] Yol AL st 6744
T T WA WA, AT doluhx| goton AWE A
Ab "t FAe) st} solA Slgtie 21 st
Th(6) ol wEA YA U Hael BB NP AN Uyl 4
FHog Fgstn gk (14.15)

ANHoE EyPe YU 0T NBUBEE AW}
AAL AR B, EA&e) A, QY AEYSes 24y
4 glon oo FAF W AL} uPAY YPos
A3 U Yo JEYg dod 4 itk s Yo A
22 71REAE U YT Byl gt} ole] Aristd sE8a]
£ 918lo} Tl Helel HTE, Sejojus, Mel R 7|
R 71A AYsHe Algo]l AWST Qo 2tz HZol
C}_g_t}_(l-ii)
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#Z Gianturco AXHEE 7|3 9 71&=|o] thg2] 3}E3F - 1)
N2 AR BE JBAAE ¥ 712 H22) F45. AEEQ
2% ¢iute e A7 JF ¥ 3) JBAAE R I e F
BUFHA B BE UE 4) QUL 2 ol JBAZANS -
& e A3l F& AE Bastaglct. (8-10) o]lg2
2 Ae|&& U31A] 2 bare stentE AlE-34rh.

bare stent& FTE 718 R Z1¥Ao) AUside o Pz
TA HIR 1) 2¥Ee} BRI AR el Iartep g5t
€ 2) 4AIWMG 6F)o] A" ARE HrE e
granulation tissue?] 2] 3) HuAXe] FAlTo] AL
Wallace®ol(7) HIslge ul ol AHAEY AE Ao} Rl
agr} o]yt E€5uSS Ao R i 71, Zheivt X s]
o A g EA7t HR[ et bare stent§ WEE JN# U
7182, Ex T4 dol J¥E HAEst YA AP VA
A AdY ol AUE rlo]2 Fo] zletFolst ZIHME YL
+ ©A@ol gt (10)

o]2| ¥t bare stentd] THE-& B U] Slste 2 &9 F7F
o] ¥l Alx ot Hx}o]A silicone covered stentF AUstd A E
H2 9 HAE SHAATL HEULR oJxtF o2 Y A x-7]
B $FE& AR g F2 FAE Easta Qlcpit-13)
A2 e] AHOIM covered stent& 7|oll AIIEE FollAd wglo]
ool WEE e ol AKES 7| A& Aol Yo A&
el xpFo] A A X U3 (denudation)®} squamous
metaplasiag X sl A A RE] ciliary movementZ7} @AY Z+
&£313 o2 A3l ARIES} 7|HAlolof ¢l Eu|Eo] HE F4

I
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¥ 7] wfZolct. AFEL] o]Fo] Yol HUF YUY o]f2 £HE
o} 7]1BAtole] A FHlEo] FHF S 3o olFo] HE 2
A& ¥A5l9.2H covered stent?} bare stentlE.C} 7|eof x}=Zo)
Aste] o ARt 7102 Uste AKIES o]Fo| folsidLee}
gl

ZEHL T covered stent?} bare stent Br} m|&} 7|&R]o &
S-S AstAl 427/ stent?] o]F A WIHA FAF]
covered stent& 71TAo] AHUSFE AEe o}F o He A7)
dastelet A€l
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=] 3 A EdE U A2 A >

Z1A 12 njelg] 7|3l bare stent?} covered stent& 2}2} 6 uj
2|4 Atgdsla 4% 7% 3 AAME 7138 "ol oA P2
283 W3}l AHE o]Fg TAUY ZH} covered stent groupo]
bare stent group®.t} m&} 7|FRJo] 43 AFNEE Yoy &
HE?L] o]F JA] ulH3A FAFC) covered stentE 7] BA]
of ddste Algd &u WS dF7t gasteizl A4}

BLE ol AHE AYP3}= AFolA oy FES AHSH A4
2}, olES AHSE UUol glol AE ol o2 Alte] Yokl
= E7311 QAL s ToF AFUEA AL
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Table 1. Pathologic changes of the trachea (bare stent)

epithelial stent covered by inflammation
wks hyperplasia granulation tissue
1 + - submucosa, focal
2 + - submucosa, focal
4 + - deep layer, focal
6 . + + submucosa, focal
8 + + submucosa, focal
10 + + submucosa, focal
6/6 3/6 6/6

Table 2. Pathologic changes of the trachea (covered stent)

denuded squamous
epithelium metaplasia of inflammation
wks mucosa
1 - + deep layer, diffuse
1.5 - + submucosa, diffuse
2 - - submucosa, diffuse
4 + + submucosa, diffuse
8 + + deep layer, diffuse
10 + + submucosa, diffuse
3/6 5/6 6/6
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bare stent ( bottom )

top ),

. Covered stent (

igure 1

F
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‘ (a) {b)

Figure 2. Covered endotracheal stent in a dog. (a) covered
stent in the lower portion of the trachea after
placement, (b) migration of the stent to the upper

trachea after 4 weeks.
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Figgure 3. Cross section of the trachea , 8 weeks after the

placement of the bare stent. Note some wire of the
stent were covered by granulation tissue ( arrow ) and
the mucosa shows regeneration ( arrow head ). (H and

E, x1)
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Figure 4. Cross section of the trachea, 8 weeks after

placement of the covered stent. Note denuded mucosa
(arrow) and severe inflammation at the submucosa

layer of the trachea. ( Hand E, 4 x 2.5)
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“Figure 5, Cross section of the trachea, 4 weeks after the

placement of the covered stent., Note squamous

metaplasia of the mucosa.( H and E, 10 x 2.5)

- 21 -
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