online © ML Comm
e R EEELEE

S
o
::L
o
El
il

A23@ A1ZE 2012
o T Tl & 3}
77| A
A et o] tgjst A2olakH Yl o]n
FAAH-Hs 3
= Abstract=

Laryngotracheal Stenosis

In Sun Ryu, MD and Seung-Ho Choi, MD, PhD
Department of Otolaryngology, College of Medicine, University of Ulsan, Asan Medical Center; Seoul, Korea

Laryngotracheal stenosis is a congenital or acquired narrowing of the airway, representing a continuum of disease that may af-
fect the glottis, subglottis, and/or trachea. The larynx and trachea are semirigid tubular structures in which concentric scar con-
traction - a normal wound healing process - tends to narrow the lumen. The diversity of causes, severity, location of stenosis, and
association with swallowing and phonation make this disease difficult to compare across patient populations and treating otolar-
yngologists. The wide array of surgical techniques for any given stenosis attests to the complexity and less than perfect results of
the treatment. This review will address the etiology, diagnosis, and management of laryngotracheal stenosis.

KEY WORDS : Laryngotracheal stenosis - Management.
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Table 1. Predisposing factors of acquired laryngotracheal ste-
nosis

Patients
Age : infant<adolescent
Larynx : small size, abnormal shape, infection

Abnormal wound healing (keloid formation)
Systemic diseases:
shock (infectious, cardiogenic), immuno-suppression,
diabetes, anaemia, hypotension, bronchopulmonary
dysplasia
Endotracheal tube

Oversized

Excessive hardness

Poor biocompatibility
Intubation

Traumatic

Multiple

Prolonged

Followed by tracheotomy
Nursing

Inadequate patient’s sedation

Traumatic and repeated suctions

Presence of nasogastric tube

Ventilator-driven tube motion
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Fig. 1. Myer-Cotton grading system for pediatric subglottic ste-
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Stage 1

Stage 3

Fig.‘2. McCaffrey’s Grading system for adult laryngotracheal ste-
nosis.
A7 (decannulation)dh=H| Utk o]eF A ] a3t 7]
59l AR Aol 7w B 0] 7158 5)Eate] kil
AR A7t ik et F 713 dake) 2
, ALY Lo, k] A=, 2hke] AVl
[t 2412 e ShA 0.2 of5ojxjof Fick
o] T 71 F2F ghat= S E e
WA 71zl 11 ofste] 713 A
7S AR o AERE B
F 2o et g AbgsjoR 9l of
g2 WAL o] s sith A4
gAe= AdAithd izl 2
whel 24l Bk 4 Es} el
Aw7} Baste FF 7)Y
shash Bl 71K )59l
A pas e QA YA
o] 42 ol g2t WAt R9lo] WAS
ol EarE F91E AAlskar Ay
2|7 2} o8-8 (morbidity)©] © =
H2 Stolat= WAEA A =E AR

B2 Bijolls a4 WA} A%

O

A]
=

oF 12
)

B o
Y, ook

)

N
o
2
ok
<,
G

Jl

i

of

X

d0 ot ¢
g
(8]

Rad
o
ofr
e
2
[
<
s
lul

]_

NN o e j".: ool e
i
S
lo
ofy
g or

2 o
_%

X

ol

ol

Ir

N

)

oN

b

>
o
OLT.

x2

)

ot

Dy

1o 9
]

N

N

or on m
o

o

oo

uL o
)

s

N

N

1% Jo

F

)
o
o,
2

e §

E x
)

Ir £ of 1f
N2
0y o T
N rﬂ
A
b
=
oL

5

S

=

=

o 1%
X
4

>

lo

o)

Ny

e VY

o >

Jor 4

SN & ooy Jo oo

i 2 XN 2 fdo of 1o my

o
2~

N
hu

T

7}

v

)

PR

U
on & -
H1
o~ 1o oX

ot

o
EBL_LL,F

¢

ol
2 R
lo

o
e, rlr
_E

]

ok
K
o ofy

2

rot ot
it
)
ox
1o

tlo
>

=
>
B oY
i)
Pl
Hu

gl
XN
2
fr

WAAA 244 (dilation)o] 5-83F 4= 9lo

- A — O EH
N B2 FHo] mj11e]e 47 |dilaton) S THEO 2 ALE-
SIAL 4, FAl AB|R0|E, mitomycin C = S5 W A
HIE, keel& o] AR FILE™ CO, Bllol#E o183 B4 A
A AN Aol A9 &4 4] ok WE vhE A3le]

[e)

rr 18 % =
o = 30,
O3
& 40— 8
o2 oy
2 oyo 53 o
e ff do
) ok
olo cf%
< lo
- u
>, T
ol ok
2 N
4 £
- =2
o 30,

X
iy i
i) — =
K flot
= BN

>

LS}

=

I

&

o 4
i[li

2

X

=
NN
> 0
4

Flkshn 7l el AR ofs H4x Eat
ASoZI F5E ool FHHE bl 425 A2
e A7t A7) Hof) A A vt
Zh Akstolop s}e, 483 7|EolE Bsta 7je
3 @7} gl A5k 4bolu v wsto] o)

HoF ghef.

[
fo £
Eofuorot
r—%'

o K

=

=

e
il 4

R

1
ol

k2l

fr
D)

0x
re
K
2

47H(Anterior cricoid—split)
= A AZe] sk,

s

Bollx] Belehn SA49E FIS

Mo &L
rx

o
2 Ho
M
o
Y
ol
i

A27] J

r o)
“Q,
M
o
)
ok,
O
ofy
ji’-

—

foh
e
>,
N
o«
o
rE
o
ful
Mo
i
re
g
©
iy
N
i
Mo
ox
re
(i
lo
o ox
ox
o

i)
o
=)
o
ol
jaod
Jo
Lo
N
N
jabad
)
r)v
2
— oX
%,
o
ol
ol
2
ol
ot
N
o
o —

&
N
ol
o

o
vy
filo

= Ak
o] F90]| stay suture S ko] & &
retractor® ARSRITE 71 Ul AlsEhe € & 45

AJafe Auprgo] AT o] A48 28 A7 By

S
)
Ho
o
4

i
of

T
N
—
30

=
[
i
=
oo &
o oo m o T

7

o

4) B8 SEHE SSMHATEINE(Combined
laryngofissure and posterior cricoid split)
SEol A7 ATl A wel AolA AWE 7t

nous costal cartilage)©]
sternohyoid myosseous flap)< ©|-&38le] E7}-2 st} =
< Al BHA] uiE-2 W kel 91A] AJAF sh A= =
T Zolw 3~671 U7t AHES 7R a1 glofof g}

5) 25 7|2 1z L HZ o[Al(Laryngotracheal
reconstruction with cartilage graft)

F5F 71 FzollA 54 el el F2bd 7 Tt

A= Mol dAE-E wAsto] SHYet 12 E gkl
ofof sfarL vdA] o)<l 7 =

Zo| 9= 4



FHAIRE TEE iAol AL, Ak avgel ok s, s
FEACFIA AFH7E 7hgstaL 71t wef A 22]o] 2 A
AEE 2= QIR Sl Fo|t) o] AlHE o] 83t A A A] 7% U]
W 7Hset 3 ShalE] R AATR S A5
2 oo} shu, AL o|AF uls ATL HAFs Y 2
Fsto] HAEL o] §3to] AL o] nf zupo]
SHeS sfof AldiehE w5l rae] Ads w3 A A
o fejstet o] AR RE

R J‘E;_
A9, AT, FAREIBY A So| ASHT 592

=
*OMWE Z2e I dolE B = qlo] Wol ARET

SO} 7]kl A% Algt Frlsol gk uf fefskch At
AT o83t oAl Al ALY FAl Alsh w5
whe} oF 2~3 cm] FHIFRANE ThekaL, SHES SRl
o 7HE A & 5ATEelA AES AFR i
TH B 8 A& o] 83ith 950 ATule dE 2o
Al AFskL W] dEve EA7IA] gt a0l
AlSE B9lof] BHA] meFE vt vkl F2F Berh AR
Q1 74 HEH boat HYFS i 713+

[e]
2] flangeE WHEE
A& 9l o)Al H O] o]
o] 9Jt} BuFo] HE 1l AEal b= uFA] hoatHok
O A& tho] o|A3tth(Fig. 3B). &
gle stage® A3 A| two stageE AT 2] 2] of
2w 9 SERko] Al e, AlE A e SRl whet
AAFITY. Single stage?] &5 7|8 AA-2 grade 1114 A=
O TIT A%l SEAfollA] AJaiE]m 9 &2 1) o] A5 AJsigh
a5l 28715kl ARIES] AX|7|7to] Zhek 1yt $kxe]

b
s}
Lk
.o
fu
%
Of

et
4>
%

rir
;;4;

>1

= 713 AAS sin-

= =27 g

HE7]s0] ExFslAY A48 EAI7F = 79 single stage
£ oIk Two stage®] T 718A-E Aet grade TI-TV
shatoll A AgEH A77F AHES G5 ofof )

6) ABIE(Stent)

= o[ ATl oXHE ©

A8l & ]/\1_1:]0] o|eks}A] 9 E% FABIAL, 1 flofl A
& AEES Gstol, e
=S Al Sk, ol

£ o
o S ﬁo ofx

Y

Fig. 3. Designs of the cartilage graft :
(A) anterior graft and (B) posterior
graft.

FoIk - 3

o

Sar, 9] Futel] @7 AofE oA 2o 35 % st
2 7| Fdboll AA &4
5o Ao] Alato] FAI6HA] ¢hat
ol AA7ZE folof s X]E.LWP\] Aboulker stent, Montgo-
mery T-tube, Healy pediatric T-tube, Eliachar laryngotra-
cheal stents, LT-mold stent 5 Ct}Fgt 25271 & A Qe &
HERZ ek 5 7 welo] 212 AIES] 4] 7kt
& VeI 19 B S 4 ‘?J’é‘}t 227} o}
e} F2F A o|AHe] =
ol uket A7g3ich -4101] Aboulker stentE W3 Cotton-
Lorenz stent7} Zofol| A @o] A& =u) AJelof| A= Mont-
gomery T-tube”} =2 A8t} Montgomery T-tubet 2
S o ohiet /1 AselEA ol38 £ glon ¥
0 71 0t ol it Al el

Holu} 7hu| 7} Wj7tel] 2k 4] kot A7ITE A’IE {27} *é
23 o) fejsict??
7) & QAL 7|2HE ME|(Partial cricotracheal resection)
AIgE st gzhol AU Adskiel AR 7ol A%l
Ao A ok o] Wo] Al Al S A=) A 1/29 &
A ofeliE 4 128 AAske &A% FE 24

Cricoid

Fig. 4. Partial cricofracheal resection.




gE-IIH 5

51| gatolli= A85p7] ot E3F AdEellAl 10 mm olst
7= gzhol gl SAtolA A8 4= glow, dEd 2ol

FHEE 7 post cricoids spiltE A Alsjel= S -4
=71 8EAI7E dasioh 2hke] AAl Ae) 9 olgheE a1
3to] two stage® Al =& 9lom o]uf low tracheosto-
ma—J A7 ERsieh FEolA WEl T FAES 2Rt &

SFAT 5 TR FAsto] SR e s S
7}% AL ERIsto] 9% WS IdAZ9] stdolA 8t
o 2 H|AESH e Rl EAE T AR v
2 of 2 AriKo] AUrtES gtk olef% A 2t
59 vlR ofgfoln o2 Tho] 2polzt Ur| whizel 7|
% A/NAE HlAEsH| RHETE she) 7| EE Ao g A
Adate] F4 FEALE olgste] I VI UETS Al
th(Fig. 4.

8) HEMH 2 Ctot2EkE(Segmental resection and end—
to—end anastomosis)
FEHRE S| ok 7|
A & dEgo] o)l

2]
o AL FRA SR 7= s A AT 5 e
|

& 4717} vlmA] 7hchga vl F R4 el & 5 A
2} o] o] WANS 4 Gl o] Whelth & F 84
o) g7} 2 wX) ghom SRl H97h wom o] &
ksl HlALAR) Aol AsA ok Aol B &
A 710] 7gio] Slowl FARS SH8) Solstel e =
A5l GRS ] wofste] BHast 7w veE Ha
sfstol 7|3to] Hamsti Wk Hoje nEsiol B, w5
A7 719 Ujglo] =5 w48k Ak sk o]
f3j0], B uh 71T TS WA B F 1 e 7
A7V ) AR R S T Fula) el RSl 7bs
2P| o] 7)e i o2 o] i HhREo 2 Ut
FNEE Sto] BB o] W) ANE A A AL Has
Sof gk, 71ak] HAMSIE 3 em olAold 717k 9 SEE
olgk Al7h Alo] Fom, A Zo|S A Al A% Abe), 1%,
olxle] 4 A 58 A5 sefstolof giek

12 W) AR slelEs} ol oal A2 A}
4, )3 8} 7}
Hhele] e Aaks] & wobslar 7t X wule] 4853t o

l

i
<
o
o
el
© 0
ok
N
b=}
lo i
fof
_|>i
Ir
o

Jl-)
PN T
ro
rJ
o
o
&
N,
(¢}
N
N

7t s @ ke

2
ro,
N
)
oy
[o
of 2
=
=
r U
il

REFERENCES

1) Holinger PH, Brown WT. Congenital webs, cysts, laryngoceles and
other anomalies of the larynx. Ann Otol Rhinol Laryngol 1967,76:
744-52.

2) Hartnick CJ, Cotton RT. Congenital laryngeal anomalies. Larynge-
al atresia, stenosis, webs, and clefts. Otolaryngol Clin North Am
2000,33:1293-308.

3) Cotton RT, Myer CM. Contemporary surgical management of la-
ryngeal stenosis in children. Am J Otolaryngol 1984;5:360-8.

4) Holinger PH, Kutnick SL, Schild JA, Holinger LD. Subglottic ste-
nosis in infants and children. Ann Otol Rhinol Laryngol 1976;85:
591-9.

5) Fearon B, Cotton R. Subglottic stenosis in infants and children.: The
clinical problem and experimental surgical correction. Can J Oto-
laryngol 1972;1:281-8.

6) Holinger LD. Etiology of stridor in the neonate, infant and child. Ann
Otol Rhinol Laryngol 1980,89:397-400.

7) Lorenz RR. Adult laryngotracheal stenosis: etiology and surgical
management. Curr Opin Otolaryngol Head Neck Surg 2003,11:467-
72.

8) Cotton RT, Evans JN. Laryngotracheal reconstruction in children:
Five year follow up. Ann Otol Rhinol Laryngol 1981;90:516-20.

9) Whited R. 4 prospective study of laryngotracheal sequelae in long-
term intubation. Laryngoscope 1984,94:367-77.

10) Hilding AC, Hilding JA. Tolerance of the respiratory mucous mem-
brane to trauma. Surgical swabs and intratracheal tubes. Ann Otol
Rhinol Laryngol 1962;71:455-9.

11) Nordin U, Lindholm CE, Wolgast M. Blood flow in the rabbit tra-
cheal mucosa under normal conditions and under the influence of
tracheal intubation. Acta Anaesthesiol Scand 1977,21:81-94.

12) Pashley NR. Risk factors and the prediction of outcome in acquired
subglottic stenosis in children. Int J Pediatr Otorhinolaryngol 1982;
4:1-6.

13) De Leyn P, Bedert L, Delcroix M, Depuydt P, Lauwers G, Sokolov
Y, et al. Tracheotomy: clinical review and guidelines. Eur J Cardio-
thorac Surg 2007,32:412-21.

14) Carretta A, Melloni G, Ciriaco P, Libretti L, Casiraghi M, Bandiera
A, et al. Preoperative assessment in patients with postintubation tra-
cheal stenosis : Rigid and flexible bronchoscopy versus spiral CT
scan with multiplanar reconstructions. Surg Endosc 2006,20:905-8.

15) Myer CM, O’Connor DM, Cotton RT. Proposed grading system for
subglottic stenosis based on endotracheal tube sizes. Ann Otol Rhi-
nol Laryngol 1994,103:319-23.

16) McCaffrey TV. Classification of laryngotracheal stenosis. Laryn-
goscope 1992;102:1335-40.

17) Monnier P. Congenital Subglottic Stenosis (C-SGS), In:Philippe Mon-
nier,editors. Pediatric Airway Surgery,Verlag Berlin Heidelberg:
Springer;2011. p.119-24.

18) Kotton B. The treatment of subglottic stenosis in children by pro-

— 26 —



longed dilatation. Laryngoscope 1979;89:1983-90.

19) Perepelitsyn I, Shapshay SM. Endoscopic treatment of laryngeal and
tracheal stenosis-has mitomycin C improved the outcome? Otolar-
yngol Head Neck Surg 2004,131:16-20.

20) Monnier P, George M, Monod ML, Lang F. The role of the CO2 la-
ser in the management of laryngotracheal stenosis: a survey of 100
cases. Eur Arch Otorhinolaryngol 2005;262:602-8.

21) Simpson GT, Strong MS, Healy GB, Shapshay SM, Vaughan CW.
Predictive factors of success or failure in the endoscopic manage-
ment of laryngeal and tracheal stenosis. Ann Otol Rhinol Laryngol
1982;91:384-8.

22) Seid AB, Canty TG. The anterior cricoid split procedure for the

ROl - F%

management of subglottic stenosis in infants and children. J Pedi-
atr Surg 1985;20:388-90.

23) Monnier P. Subglottic and Tracheal Stenosis, In:Marc Remacle,
Hans Edmund Eckel,editors. Surgery of Larynx and Trachea, Ber-
lin Heidelberg: Springer;2010. p.137-58.

24) Monnier P. Laryngotracheoplasty and Laryngotracheal Reconstruc-
tion, In: Philippe Monnier,editors. Pediatric Airway Surgery, Ver-
lag Berlin Heidelberg: Springer;2011. p.257-78.

25) Montgomery WW. Subglottic stenosis. Int Surg 1982,67:199-207.

26) Monnier P. Partial Cricotracheal Resection, In:Philippe Monnier, edi-
tors. Pediatric Airway Surgery,Verlag Berlin Heidelberg: Springer;
2011. p.279-324.



