KERERENSEE
Vol. 1, No. 1, Nov. 1995

3% 9 7% Qe WAHE A8

ZEATL et oju|AFHetmA

=

Endoscopic Management of the
Laryngeal and Tracheal Stenosis

Hwoe Young Ahn, M.D.

Department of Otolaryngology, KyungHee University,
College of Medicine, Seoul, Korea

N

5 2 7% g3 vuy =% F®oy 23
o EolA 71T A, NFENe 5o dBAE
°] ¥1 LFAILE HIXT @AY I7), BE
AF F7tl A T A Fd, ApEE]
o A Az zI1Ed T AR o3
A goius FAlol Aok, 2y ol HF
AP Y =¥ A7 E JPFA =
A7t A&Rel Mg, AAFHAAT es &
Age A8 g FEY AgHe d¥st=y)
AolA oEFE F1 Aok FF R JEHEHY
NEEHL HH9] 7128 FAHEA 23E& WA
31 24€ A Aot 35 2 7@ &4
o] e i st Had A, 3=, 713
A, 7I5EY AE o] AR 2EE F
AIA HEFE w8 Hdegd] YAM ole 2
AMES FAbe] Fubd FE, A, A % A3
A 87 3 24 st 28] dHsteiof &
ot AbE)7E wEstRA A7re] AT B ohuE i
o] Fo] Az U WrhelA 3t HA
gate) AbEH, 3 sisel € &4E F e
#Hoz FEHAAL oy oJAL FEHU &

Hol| T o 87} o}joA ‘Less invasive sur-

gery's] 7ol ZEHAAL Utk AR old
detolq 5 % 71 gael AT 3 WA
A=l i@ 2718 A Bt

|82 2

1. Xze 55

BE X589 EFHL FF-71R AL 23
o A% Vs FAATL FFHoZ decann-
ulationg 7H5Al 3 Felth o] £ & AW A
g F 359 7= #Hores ¢7)se FA
=5 x=¥atoof 3 8ol

A3 N5 E A FF dE AT o
o] glojof atn] THEooF T HE PXo F
9, A=, YAFAY A (BAAA adeAY 2
A, Aonte]e] FHeR 8 715G A2 F
ojth. A B&F WHE 5% HH FF
%, AR £573 2 718AZR HAF 5 AgE.
5 2 713 g CT7 /88 JEE
F dons 53, ojde] Ago] dAF e, A
ZEo] Axvt EHAT BF, HAARA FAIR 3
o] Jz g FEe] & F 8l BAY TAA v
8% oug AUA B £ 5 -7 T

23 fxo] i L& stelo} sk olRe F

et mh



2 A% 9B BAolt AT % Fo)4o o)

A e4e dEAes AEREE FAsin
ez g4 & L8417l Aol BEFHol o)
£ A e dEde AYE Hoe 1E:sty, A
AE FAA L] ALE, stent AME, DR FE %
ol4jef o3l FEE Hxslety KopzF

231, collagen@ g A3fste 98 52 0|43}

Al H,

LS

ot
oZ: Ilu
L o

’d A4 FF W4 (atresia)d ¢ AF S5
A 71RENES Alegstedor shu AR F5A
A Btle a8 Addstne ZiEtgo 7lTJr
AN F9 7= FA7F Yo e B9t U
oA ol B SEA1 e AL obdE
BeiEA e geolth ARY JRE WS
& g £EH 3l Wl Y Aale 529 A
28 ¢4 mste W) A=, W (84 (eir
cumferential), ¥23, 3, —,—-] ), 271,
AT A —uFY g7, € Fud AH o

4 Sl o A7) R 58 A B

Sl 9% FHY FF -1 gFe A F
N7t Bgos dEE 4 Utk 4 F4 F5]
@ 93 35 2109 3 Aas Fas Slx
%°H 7} ’&J‘.% 71N E vtz ARt vz

EM e e v &4 F AFH
] W Foty ol U2 FF £F
dgol &4 F 647 ol dojdthe
olch. £4AFY F%st FHso] HY

g

Al7le b)) uhat 2kzte] ez} glont
RZ7 ¥gE¥(ecchymosis)o] FHT AT
) g ] aiz]g].‘_—_ _/}:/\]- ;§; 5\ 2 ]LH7]-

o] At
#’J—‘I% 3 Zf T WY RF-UIE PEY e

= Hrol= ddbtd oz A" Aol (elec
}_E}. &L WHEFFH(scar con-
tracture)°ﬂ o] FAEER A Fado] wdl
S5 S5 13N eol Be Y Afe =80k 2
HEE 49 A7l AAFA BrHE &8 B
A Fof deFHoz A ot

Table 1. Grading of laryngeal stenosis

Grade Percentage of laryngeal lumen obstruction
Grade I  Less than 70%
Grade I 70%—90%

Grade I More than 90%; identifiable lumen is present
(no matter how narrow)
Grade ¥ Complete obstruction; no lumen present
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a. Circumferential cicatrical scarring

b. Abundant scar tissue greater than lcm in
vertical dimension

c. Fibrotic scar tissue in the interarytenoid
area of the posterior commissure

d. Severe bacterial infection of the trachea
after tracheotomy

e. Exposure of perichondrium or cartilage
during CO, excision, predisposing to peri-
chondritis and chondritis

f. Combined laryngotracheal stenosis

g. Failure of previous endoscopic precedures

h. Significant loss of cartilaginous framework
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Table 2. Relation of diameter to cross setional
area

Subglottic Diameter(mm) Airway Cross Sectional Area(mm)

4mm 12.5mm?
6mm 28.3mm?
8mm 50.2mm?
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Fig. 1. Diagrammatic illustration of tracheal lumen
from endoscopic view and tracheal cross section. A,
Fibrous concentric tracheal stenosis with lumen size
of 3 to 4 mm. Incisions made with the CO2 laser
leaving islands of intact mucosa in between. B,
Lumen seen after serial dilation. Healthy epithelium

is preserved between laser incisions.

Z¥ (cartilaginous type)olu} Asd dudt
o] ALdlMe FHE 7y oyt &%
L BEoz AYIE S Fod EE Pz
2H 20| o 2 FFY stentE WYL ¢
=5

A4 AR dFe BE ASdA 9 2HZ
o)z AHd| teAe =e] ot FAXNE 2
719 collagen BAZAE 2L F719 collagen £3)
A 59 zZHed ofs) MEYAHE AT A
o] k. EF 2HRol=E AFYFE A A
7€ F¢e H AdeR e vEL F7A)7)
o g JHsAE Y o= Uth AHZRol=s
T2, ANY 2% Fq e B ¥
& FAFUL 7|eFe g oFgo| wad.
A2FAA o) AAE g Fo 2 AT F47F
F k. 2HZolz9 FYFAE a7} e
o2 @3A 9o stent AA T 71BHAUAERE

X
iy ugt

D
X

1

;0

MLomo HI

Fig. 2. Left : Iglauer’s original method of obtaining
an epithelial tract at the anterior commissure fol-
lowed by secondary excision of the web. Right . An
improved version of Iglauer’s principle described by
Lynch and Le Jeune.
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Fig. 3. Haslinger’s endoscopic technique using a sil-
ver plate held by wire retention sutures tied exter-
nally. The web excision and placement was per-
formed through a laryngoscope.
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Fig. 4. McNaught's thyrotomy approach to manage-

ment of laryngeal webs.

Fig. 5. Knight’s thyrotomy approach which elimi-
nates a secondary incision for removal of the keel.
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Umbrella sillicone keel

Fig. 6. Montgomery’s umbrella—like silicone keel.
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Fig. 7—A. Dedo’s endoscopic procedure. Needle with
26 gauge stainless ‘puller’ wire is inserted through
cricothyroid membrane and grasped with alligator

clamp and pulled to proximal end of laryngoscope.
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Fig. 7—B. Thyrohyoid membrane puller wire is in-
serted. Needles are broken off both puller wires.
Keel is prepared with two fixation No.26 stainless
steel wires.
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Fig. 8—A & B. Laterally based superior endolaryngeal flaps developed by laser and microsurgical

techniques.




Fig. 8—C. Laser vaporization of underlying connec-
1ive tissue and inferior epithelium of the web.

Fig. 8—D. Mucosal flap ‘spot—walded’ to underlying
vocal fold.

Fig. 8—E & F. Microsurgical lysis of early anterior commissure adhesions.
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Fig. 9—A. Posterior subglottic, subglottic, and tra-
cheal stenoses. Inset shows lateral view after

submucosal resection of scar.

Fig. 9—B. Mucosal flaps preserved from inferior sur-

faces of subglottic and partial tracheal stenoses.

Fig. 9—C. Lateral view of trachea after mucosal
micro—trapdoor flaps have healed.
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Fig. 10—A. After incision along edge of anterior Fig. 10~C. The mucosa is replaced over the raw tis-
glottic web, the web is retracted laterally to expose sue surface.

the scar and inferior mucosal surface.

Fig. 10—B. The scar and inferior mucosal surface is Fig. 10—D. Appearance at conclusion of procedure.

ablated with the CO2 laser and microspot.
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Fig. 11. A, Endoscopic view of the larynx with the vocal cords in the midline. Mucosa overlying the cor-

niculate cartilage has been vaporized. B, Body of the arytenoid has been vaporized. C, Final step in

arytenoidectomy. Arytenoid cartilage has been ablated completely with the posterior part of the vocal

cord, creating a triangular defect. (Inset) View of the defect after 3 weeks. Healthy mucosa covers the

cricoid cartilage.
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Fig. 12. Posterior glottic stenosis. A, Interarytenoid
adhesion with mucosally lined tract posteriorly. B,
Posterior commissure and interarytenoid scar with-
out mucosally lined tract posteriorly. C, Posterior
commissure scar extending into right cricoarytenoid
joint. D, Posterior commissure scar extending into

both cricoarytenoid joints.




Table 3. Cases of Laryngeal Web

C;?je /i:e ‘Symptoms Etiology Site fl:(sj:zz
1 F/19 hoarseness endoscopic glottic good*
procedure
2 M/29 hoarseness stab wound subglottic good
dyspena
3 F/28 hoarseness laryngeal glottic good
papilloma
4 M/7 hoarseness laryngeal glottic reduced size
stridor papilloma
5 F/25 hoarseness laryngeal glottic good
papilloma
F/21 hoarseness congenital glottic good
F/1 dyspnea congenital glottic good
hoarseness
8 M/43 hoarseness intubation glottic good
9 F/22 dyspnea laryngeal glottic
hoarseness papilloma reduced
10 F/24 hoarseness laryngeal glottic reduced size
papilloma
11 M/53 hoarseness vertical glottic good
hemilaryngectomy

good* ; no recur,

enough airway.

(1991.3. — 1995.4. Kyung Hee University)

Fig. 13. A : Simple incision. Arrow indicates the incision sites, midline or side near the vocal cord. B,

C : Upper and lower cut margins were sutured to cover the raw surfaces.
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< ojde} 108 2FAM 3o I 9 ZTFZ
o] 33, HHo] 1doidich. HHERHA= 4EF
108, dEsH 1o 4&F< A7t 2%
F(AGEF) oI} (Table 3).
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Fig. 14. (Left) The microscopic finding in case 1 with a glottic web. (Right) The fiberoptic endoscopic

finding of postoperative 21 days.



Fig. 15. (Left) The telescopic finding in case 3 with a subglottic web. (Right) The fiberoptic endoscopic

finding of postoperative 14 days.
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