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Clinical Evaluation of Stent Placement for Tracheal and Bronchial Stenosis

Yoshio Fujihara?, Satoshi Sawada", Yoshio Tanabe”, Tsukasa Koyama", Kouji Iwamiya?,
Koutarou Yoshida!, Takashi Kato?, Teruo Irizawa®, Isao Nakai?,
Shigeru Furui®, Yusuke Yokohama® and Yoshio Ohta"
1) Department of Radiology, Tottori University School of Medicine
2) Department of Radiology, Tottori Prefectural Central Hospital
3) Department of Radiology, National Sanatorium Matsue Hospital
4) Department of Surgery, National Sanatorium Matsue Hospital
5) Department of Radiology, National Defense Medical College
6) Department of Internal Medicine, Tottori Red Cross Hospital

Research Code No. : 506.9

Key Words : Stent, Interventional radiology,
Tracheobronchial tree

Expandable metallic stents were successfully introduced in 7 patients, including 4 with left main
bronchial stenosis caused by bronchopulmonary tuberculosis, 2 with main bronchial stenosis caused
by lung cancer and one with tracheal stenosis caused by adenoid cystic carcinoma.

The length of stenosis was 1.5—5 cm. The stents were 1.5—2.5 cm long with barbs, and their full
expanded diameter was 1.5 cm. Balloon dilatation was performed before stenting in all cases. The
stents were inserted by using a 10--12 Fr catheter. In all patients except the one with tracheal
stenosis, stents were introduced under local anesthesia without any difficulties.

No migration of stents occurred. After stent placement, there were no respiratory difficulties, and
radionuclide lung perfusion scan and chest radiographic findings such as lung atelectasis showed
marked improvement in three cases. Combined therapy of stent placement and bronchial arterial
infusion chemotherapy showed marked effectiveness in one case with lung cancer.

Expandable metallic stents were very useful in eliminating tracheobronchial stenosis symptoms.

(6) BARERSEE #52E $55
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1, BL®Ic
19854F.1Z Gianturco 12 J - TR & hic expan-
dable metallic stent (LAl EMS LBES) (324
#), MEHERAT 2B TER IR, Lo,
BHRBRIC L D MOFEERCRS TS, £0%
LRI, £ LT, OFCHT HEK
HoHES, Tok BEIhdX5KChkb,
WFh b EMS o ifiE x5 %5 2 5 L T
WBHI L L, SEKEERE T 5 EMS
DEERIGACET 2| EREH WD, SE, &
ESRHEREREESY FHE LicEEOEEBIC
LARERESPED THICEMS # 8B LEF
BB OTHRET S,
2. MHRB L UHE

XL 39 b 0 661% (CFIIE#SSH) © 7 HIT,
Bl 43 Ths, REBIEIEL/EZD
4 ¢l, FhfE (R LBUE, B o026, BIU
KERFEOBTERERED 1HITH5 (Table 1), £
B, HFHERBCIHIEIEZOBEOREREY
ELTkY, BEICHEEOHFRITRIEEY
FHELTEBRELTERIEANTDH 5.
#FHLACEMS 3, Cook#BoF 1 F7 A
Y—Da27ORGTEIAT VYV VAAF LTS
Y—%MEEL, 74 ¥ —%12EF D6 RV
PELIbORERLL, AFVYVARAF—ALT

A% =i, 2, 0.0164 v5ObDOxEHL .
EMS offi Aic LT, BT E T, &85
BTKEREEL, [Tk Til, K[EX
SR AICE L, WRIRET O RATIRERC TIEAT L 7.
¥, 2flics\-C, EMS Z&#iic PTA F bal-
loon catheter Iz X b S GE LB %EH © ILEEM
AT Lic, fEG 4 A3, S Ekds st
EHAF 74 Y —2HAWTOBHBEECT, Cook
HBOW~12FrDF 7e vy —A 2S5BS ¥
TRA L, FO#, F7r vy — AR EMS %
AL, £Av—g—-THLERLEMS 2 HE
Lic, SHbDOFECTE—,1D 3 EFD EMS
#1.5~5cm Itz 2 RERHE L ORETALIE
B L7 (Table 1).
. R

D EREEALT: F7r vy —-2AREEX
BYRO A 7/ FERRY, WIEFTOBRE
HEDE o, R TYUR, O 2 BT LMD
oy, o, Bl PHEETAI (I h A s —
RIHEA LB, ¥1, EMS OS82 B &
TORFHAL, FAVv—-2—0%mEicLicy
Yy =T —ARIHEEMS EHLTIT< 2 &
Wk hEREcTTER. LhL, 772 v —
2 OFBAR L FEFT, BEEBCCEMAE,
o, T7uvy—A0NEALEREMICER X

Table 1 Diseases (bronchial stenosis) for which insertion of EMS were

attempted
Patient Site of Length of »
No.  Age Sex Cause Stenting  Stenosis type of stent
1, C.S. bronchial It. main 1.5cm (3 type, single
43y F tuberculosis bronchus 0.016", 2.5X1.5¢
2, K.T. lung ca. rt. main dem  type, 3 in tandem
62y M bronchus 0.016", 1.5%1.5¢
3. K. M. bronchial It. main 4em G type, 3 in tandem
39y M tuberculosis bronchus 0.016", 1.5%1.5¢
4, K.K, tracheal trachea Scm G type, 3 in tandem
54y F adenoid cystic 0.016", 2.0%2.04
carcinoma
5. T. 1. bronchial It. main 3em G type, 2 in tandem
62y F tuberculosis bronchus 2 in tandem
0.016", 1.5%1.5¢
6. J.K. bronchial It. main 4.5¢cm G type, 3 in tandem
59y M tuberculosis bronchus 0.016", 1.5%1.5¢
7. M, M, lung ca. It. main 4em G type, 3 in tandem
66y M bronchus 0.016", 1.5X1.5¢

*( type=Gianturco type tandem stent. 0.016” =size of stainless steel wire (inch)

Diameter X length

SER 445 A25H
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Table 2 result of placement of stent in 7 cases
P disappeared increased improvement on
: follow-up clinical L : s _—
Patient P s atelectasis vascular markings  lung perfusion  complication
period(Mo) Improvement on chest X ray  on chest X ray scanning
1, C,S. 21(alive)  difficulty to go upstairs (+) (+) (+) ()
(Th)* — ability to run
2, K. T. 1.5(died) difficulty to walk / +) / )
(Ca)* — ability to go upstairs
3. K.M. 13(alive)  difficulty to run / (=) (—) (~—)yun
(Th)* — ability to run
4, K. K. 9(alive) difficulty to move / (+) / (-
(Ca)* — ability to go upstairs
5 T.I, 8&Calive) difficulty to go upstairs (+) (+) (+) (-
(Tb)* — ability to go upstairs
6. J.K, 6(alive) difficulty to go upstairs / (+) (+) ()
(Th)* — ability to go upstairs
‘?,r ﬁM\,‘M‘. 2(died) difficulty to move +) / +) )

(Ca) —+ ability to go upstairs

*Tb=tuberculosis, Ca=cancer **dislocation of stent ***misplacement of stent

hTwbic®d, RBIZTy— 2 DA% 3T,
EMS A & — R I AHFRWZ L BEEBR IR
fehs, ZoOBEL, v —ABARO Ik ERER
BIE, Blb, BHOEEI X bR 2 EiE
BbTH L W BEBTBRBTER,

G4 12k Tk, [ERENBERZ L L,
balloon catheter i X % #L5EfiT° EMS 2{& o F
e KEHMEORUMOREICH 2 5 Bl TL
HEE T I C EMS 0 g& ¥ T L.

FEF 3 3 L 51T, EMS @ dislocation ¥ X
Uf misplacement % #28: L 7z, Blb, fEF 3 12k
T, EFEKEIZHE L7 3EHED EMS o
R0 185, EMS BEDEBICKE SR
fHEETBE LT\ i, Fh, EF 5 cBVTIE,
2HEDEMS @ strut 882 A Thotoicd, 1
EDOEMS 0RO LEr v 7y —2RIcE-
TeEH o EMS TRFETA e nTEY, BED
ORI~ v+ 770 LTHEBEhAE &
Elrote, LnL, ICEHEA L 2 EiEo EMS
3, T CREBLILEMS2HEL T2 AT
&, BREMCCERCEETA LN TER
(Table 2),

2) BRIKERCBEA LT EMS2EE L1764
DEFITE T, FIERFFEREESEOTFHIL, o
FLA, ¥, BB, MPE%Eo EMS B8 B4k
HT 5 EE2LhZBIfFAREAIICE VT, B
7emr -7z (Table 2),

(8)

3) WATRRFAIRFIE R | AT B A X &
FHE, £5F2 R I Mici\vT, EMS ¥§
1~ 788X, 26, BKioEELRDI,
7o, BodiEM X EE I X 5 EMS BEi#
Fiii i & D LEBG e T, MREST & A2 6 B 5 Blicks
W, EMS BiEH1 & b Bl A, MillEgix
WL T, =3, it v +ic k5 EMS &
EAT#EO BT, BT &5 At 4 FlicBHA
fifi~® Rl OEEOH|EH D 5 iz (Table 2).

4, FEFIEEE
D fEGI 1, 43, ik, B EERE TR
(Fig. 1D,
FHRIFFRPREECH S, 2B X

OSEL R WS h, 65 AMAEERIO®
S5, FEERED BRI fnofod, HE
WERolTEM X BEERSIUXHCTEE
CTE LEDESG, EMeEoaKoE T sk
CEERE L OWRFELRDI-(Fig. 1A, B), i
B2 CERTICKE ST BEE Y B L oo,
[EZERBELYHEIT L. FOE, EFXFSEY
A5 EReELTE D (Fig. 10), BiEo-
¥1lem £8cm & @ balloon catheter 12 L b § 58
T2 MEAT LAz, W18 3 HENENRIBIZ L 5—
AMTFEEC L D FERESE T L, REARET
LB, FRREEER LN, [EZHRA
T, WERERTLCBHEL TR, BH
EOTHRUIKERETER DT H DT

HAEREE 0528 H$5%5
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[EKEERoECHT 5 stent BE

Fig. 1 Case 1. Bronchial tuberculosis. (A} Chest radiograph before treatment. (B) CT
showed stenosis of left main bronchus. (C) Endoscopic view of left main bronchus before
treatment. (D) Chest radiograph after placement of stent. (E) Lung perfusion scanning
before treatment. (F) Lung perfusion scan after placement of stent.

EMS * A EXEZ i BE L/ (Fig. 1D), = o
®, FIERFREEIERCHEFL, DLROMK
B AR IBIARAETH -2, EMS ZiE 58
H#% T, 3 CHRREER T TEEE Lo T,
EMS 2i&E 3 » iy, BLWwA K-y AL
Trote, ¥, 12K & EMS &E& 2 F# oMMk
U FIZ L BB B\T, Effio Rl 0 £§1x
ZHicgEL <\ (Fig. 1E, F),

2) fEFI2, 625%, HE. g (Fig. 2)

EFEFERFREEE, Bk X UHBTH B,
5 AENCE SeDRF LEHE, BT v - Hils
BLBESh TV 5, SEZBIRAIEFIEASR
# (CDDP 50mg, MMC 10mg) 3 X UG Ss, A
FFIv66Gy D BAFRIEH 2 1T 7c 2y, ERITE
UG ofeledMBHRN, ABRE D, AR
DO X CT ZF i ThH S DIERE Y & AFT

(10)

VY AHERICE AEEREZOREYRDL
(Fig. 2A). F7:, ABRBRCZ, S51ERERIREREE D
7oH20m O b A VEFTIC S TS 5 Fo, FE
2 2ABHCEERELZEMS # B L
(Fig. 2B). t 0, S51FRrEREEIIE R - HE
Lichs, fii108 B X h AT RAE S 4 B
THIE oo DRELERE L RT L &
LARERER L, WL LRRCEBOETLY
BTz A FBHAZEL T2 (Fig. 20). ok,
BROLDEIEZEHIRA I CDDP 75mg &
VDS 3mg A Lic. HUEFIENE 1B X b
T HIERIRER IR E L, MERAR LU
2~300m OHFEfTLAEE &L e oz, LL, SIS
BIRAPUERIE AR 2 » BHRICERIEZM A ¥
T LREXBIRERMON R FET Lic, FREMR
& MAT LicAh, EMS B8 & Wi & o KSR &%

BAERSIE #52% #£5%
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C
BT H -7,
3) fEM 3, 395k, B, EEMETRE T RE
(Fig. 3),

FHREFEFFRRECH S, 1THRORRCHES
IUOKEZRGCRB L, 92RO X #
CT ERETEEREXZOREL Bdic(Fig. 3A).
SERE 2 4F 3 A 8 HiclemR8cm# Dballoon catheter

FRE 445 A25H

(11)

Fig. 2 Case 2. Lung cancer. (A) CT showed ob-
struction of right main bronchus. (B) Chest
radiograph after placement of stents, (C) Endos-
copic view of right main bronchus after place-
ment of stents.

CEAHEMEBECLEEKIEZICEMS # BEL
7z, EMS BEEH# I, Bl X fE5H L, P
M ERICEBE Xh T, EMS %E 2 B#
Wik, EMS O Rl o —i 2 KU 508 5 v ki
LTz (Fig. 3B, C). X #EH I, EMS »%
FATECE L7 ) —DORIBIcH 5 L 45X
nien, [EZHCOBE TR, EMSIZZ L AL
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KEREICER L T\ e,

4) FEGI 4, 54K, ik, [ERFEBRERE
(Fig. 4).
FHRIBEOFHERFEREETHD, A vk
T b Y X TRETH -7, BEBM624E108
8 HieRERAOREERECCFlR (EXE%

(12)

SELET T 5 stent BE

| Iv

gy |
E:‘, ‘I
¥ b

Fig. 3 Case 3. Bronchial tuberculosis. (A) CT
showed stenosis of left main bronchus. (B) Chest
radiograph soon after placement of stents. (C)
Chest radiograph on the next day after placement
of stents.

-8 marlex mesch TEFT 3 L7z A LHE[E
TS #F TS, To, 54Gy  SEMT
BB I, FRITFEILRCAERENHE
L, YAGVv—¥—ic X 5184 3E%T 5%, 47
PR BAT5S, HIEREREEIHE L
Ww—HBRBELRS, Lal, FRIE4B LD

BAE |

L2t
X

HE52%E HS5E
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A

VERFIR R RS IME L oo BAR & 70 b, AR
ROBTXHCTEELTREORELZD -
(Fig. 4A). spidal tube (16Fr)ic X % 72 —%1
HEEET % b, ERoBFHF BT, 6 A27
Hie BRI EMS 2 8E& L7z (Fig. 4B).
EMS B iR L TiX, KLENEES L 0L FH
BT THET L. EMS 8E% 1 B, H1F
RSB CHEL, BBRAKS X O
2~300m DOAFTH WHE & 7 - TREE L.

5 EEFIS5. 62i%, ik, EEMEEKE %
(Fig. 5).

FEFRTFERT RN L ITEEDORATH S,
1ERNChiS L OREZHEZ LW S h, g
FEfEShTw5, BI2REORMEM X S 5K
FIVXEBCTEERLT, ELECESH L EE
K[EFZOREL RS (Fig. 5A, B). R 2ET7
A28k EEF L EF KA o balloon cath-
eter I X AHAEMEZ T LA0b, EMS¥EE
S[EZWHEE L, EMS #9858, 285G
D EMS 237 OKBOE LEZ A D E Tk

FRC 445 H25H

(13)
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B
Fig. 4 Case 4. Adenoid cystic carcinoma of trachea. (A) CT showed stenosis of trachea. (B)
Chest radiograph after placement of stents.

B Uicht, $EWTh 50 E2m2 B EMS %
FeAiic BRIE L, EMS B8 2 Hi%ici2, Ragpes
MEXBERLE, EMSBFEL£IIIEEL T
Ao fedd (Fig, 5C), 1BRBICIISESICIREL
TEY, Load, ELEOEIIIMEL T
(Fig. 5D), H{ERFME PRSI IR ~ 1EL, W2
R LM I3TEEORB L HE L, i, %
2R L EMSBE6 » A0t v ik b
HBZ B\ T, Mo RI DERIHEL TV
(Fig. 5E, F),

6) fEFI 7. 66%, HtE. FiE (Fig. 6),

7 SERNCHRE B TINOMO) T £ L #EYR
¥ETD, 2HEMCHEREL, LEEERSIUOEE
SEZ PO E L EHERRI50Gy O it bt 47 14 3R
RRT L, LA, ABRRRCIL, Miiss X &
EEARSIVXBCTERCTEMD &SN & £
ERETZOMELYZ L (Fig. 6A, B), #E Y v -
MEXDOEEIZ L B LEEL bR, i, &
Fix, FRE#EEOCHETIC L TEY ETRE
TH -7z, balloon catheter Iz & 5 HE3EAMT %1
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EMS #EESEF L IcEBE L. EMSRHBE#® X FOEIERESE S E I dEL, HTEBEARE L
h, Effioggi@Zobhs ki, BRI 7t
13, Effo#ESIEEEYE L (Fig. 6C, D).

(14) BAERSE #52E H5%5
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5 #% &=
4 [EE A L 7z Gianturco type @ expandable
metallic stent I3, self-expandable 7 # & »* %
3. 20 EMS OIENR, 74 ¥ —&F, < K,
EMSOEZIICI-THHREEL2AZ ENTE
5. BB, Zo EMS ofkiEDE, 714 v —&R2E
WAL, <v b IOCEMS EcREFT%
EDPBERERICI VENDBATWBY, L
b, HEMEECAETETH D, EFGT

feZx Dl TRNTE RO,
SEDERIGACTEL T, gLl &2,
A Zhic EMS DB BB Ik 3 X OVIE B 7o Rz~
o EMS o ZE TH 5, EMS EEHOBE Eic

ERL 445 A25A
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Fig. 5 Case 5. Bronchial tuberculosis. (A) Chest radiograph before treatment. (B) CT
showed atelectasis and stenosis of left main bronchus, (C) Chest radiograph on the next day
after placement of stents. (D) Chest radiograph on the seventh day after placement of
stents. () Lung perfusion scaning before treatment. (F) Lung perfusion scan after place-
ment of stents.

BIL Tk, BB 5 hook o5 2 &TC+4
XANTTRETH B LE 2 bhic, EE, EM 1k
WL, B—D EMS 2 558G\ L 703,
EMS 8iE#, 21 L hasiiBEHeics LTk
Wighs, —77, IEFETCERA~ 0 EMS DB wBi L
T, BAY =206 EMS 0ofROH L oRE
NHh, WECHETLedhEkbky, HRE
wrh, Buvsie L b &b 3K
o EMS AV, EXEZADEH» HLEREFH A
CEBETHZ L2 ABKCTAILAY, RRTHS
EEZbhT, ¥, BaEo#HE T, EMS®
misplacement 1243 %5 L3 & LT, retrieval
ItEMS 0ZZE b3 h T\ 51,
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o —
| ‘-i--..-l'l
...Wfijgﬂy |

- w1
A B
. ||' n;_;‘munh,'

C D
Fig. 6 Case 6. Lung cancer. (A) Chest radiograph before treatment. (B) CT showed
atelectasis and obstruction of left main bronchus. (C) Chest radiograph after placement of
stents. (D) CT after placement of stents.

EMS BBl L ¢, B S hIicEBHE, £ DD RSB LBECETE I BB L i
BB\ Tz A EBD BRI o, TR, HTHDEEZ bR, ¥, BRI, EMS
oA DT o T BRI R A o BRI T b T HiER X b 1L A balloon catheter iZ X % AR
TIEEB LI L THBD, EMS REOhEN BRI EREE I3 b iz, balloon o X % &8k

(16) AARERSE #52% Hs5%
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Bz X HWEEVEI B, EMS OfE&icihE L D
Liaf\ o EEz bRz,

4E, EEESEZRED 4 Hlic EMS ¥ 88
L, BiFnkEREA2EL, Lal, kR, &8k
KELZRIEITH LTSRS ED A ME L L T
bhTuwie, BAETEEER%E R LT balloon
catheter 12 X 5 JL5EA7T Y2 £ stent i\ 71
FHEORRL LT3, F1, Wallace 5711
15EEOR A AV B ER % b & CEFHR O
MEREEEEO 2 EFICEMS #&8& L TW
A, L, R c L < EMS 28
B LT, BABFHELBRY TRARADS
u, EEESETRER, REROBELTH
LI K EL BN, EMS AR EZBICE
BEwCHEBT Ao Lz, EMS BDILEL &
bICKRELZDRARIEET S EMHFTES,
4al, AR LIc SR X B RE M
ED4PID 5B, EIFHOMED 2 Flicild b,
¥, BEFEREC L BIGEEEOREI 4 HId 3
FliciBsbh Tk b, BRIFHER2B W5,
—7, ABCHEE LIEEC X K8 MmEC
BTid, EMS AEEAICEHEICER L, EMS
BIRERLTH, REZAEYIERTE VW&
bBH, LB, EF2, WEEORFELEETH
b, EMS B#fi oK EZHBEICE T, HEXR
EEAEISEEYEIC X ) EECREL Tk,
ZDOREFIIC EMS 2 8E L 7oA, ZTol0HE I
BsER ¥ Lic, EMS BiEio K8 L 8IRM
FUREHIE ASREL, #2TH -, EMS BE#
DOREEERL, AEKEZOREREICHLEGL
fe. EMS I X 5B EZHERRIFT 52 HEN
Jicx b, EMS HEREM T, BHELEDH LR
WERSEIRAR IS LT b, LR, MR,
V=¥ —EEEOMOBRELYENTAZ LIT X
b, BRYRTUTEMELRD S Z LATRE S hic,
¥ 7o, 2 HlofEESIz BT, EMS BE ¥ ¢
z, A ERIRIhTEY, thoBdnibE
EHIR i EMS #{# L7z, EMS BE#o
RN, 261E b 20 ALATH B L, HR
HE T 5 o EFER VRIS VT,
EMS &%, quality of life ©[f FizIE# c% 5

SR 445 A25A

(17)
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LicéFExbhb,

i fMEM X RER E, KRSMEXE L3
Flicks\ T EMS BEHIC &M, ESMoEEsy
At 31L& EMS FiEH 18R LAY i
DERKE & B ICLHEOEROPH 2R, ok
OHEREIE T E SR, FWHHFLL, 2R,
HE IS — v Hh o —F it X BIREE & EMS
& HBRAIGRC L 2 BRMAEH L, REFRE
BilhotctEL2bh3,

#

1, SEKEEZNEMS Bk T, THED
BB S O BIfE LR e o e,

2. BIASETERCL 2KEIRED 44
ZH T, EMSEBIZ X b H IR REHS D
SEROWFELRDT, Fho, 461& D, M
vFIZT, BAfT~O RIOEBEOHREFLFED S
iz,

3. [ERFOBEERIED 1 HIick\vTa,
EMS ZEflicix, #HREREO LD HTHEE T
B ot BE1EMB X, EEABERV200m
LI EDHITHAEEE fr o T,

4, [EZHERD 2 H LD 1T i\T, flF
M@ M oHE%Z, EMS®E L ~T7H
HBizERd T,

1
==}
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