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ETIOLOGIES DES STENOSES
TRACHEOBRONCCHIQUES

BENIGNES

Table 1 Edology of tracheal stenosis

Mechanism

Diagnosis

Local injury

Systemic
disorders

Infectious

Miscellaneous

Idiopathic

Post-tracheostomy

Post-intubation

Trauma

Airway Burn Injury

Chemical Inhalation injury

Radiation injury

Granulomatosis with polyangiitis
Relapsing polychondritis

Sarcoidosis

Amyloidosis

Inflammatory bowel disease
Tuberculosis

Aspergillus

Klebsiella rhinoscleromatis
Staphylococcus Aureus
Blastomycosis
Tracheobronchopathia osteochondroplastica
Broncholithiasis

Idiopathic

Post-transplant anastomotic stenosis

No cause identified after a thorough work up
and history




CARACTERISTIQUES

DES STENOSES

Table 3 Classification criteria that impact management for benign zirway strictures

Criteria Description
Functional class Meodified World Health Organization functional classification
1 Asymptomatic: ordinary physical activity does not cause symptoms
2 Symptomatic on exertion: there is no discomfort at rest, but normal physical activity causes increased symptoms
3 Symptomatic with daily activity: there is no discomfort at rest, but less than ordinary activity causes increased
symptoms
4 Symptomatic at rest: symptoms may be present at rest and are increased by almost any physical activity
Extent Location and distribution of the stenotic airway segment
Vertical length (<1, 1-4, >4 cm)
Location Glottic, subglottic, tracheal, or tracheobronchial
Morphology Describes the shape of the airway lumen
Simple Short-segment concentric stenosis, <1 cm in vertical length, without malacia
Complex Long segments, >1 cm, with tracheal wall injury or associated malacia
Pseudoglottic Refers to triangular stenosis
Eccentric Refers to uneven distribution of the hypertrophic stenotic tissues
Circumferential Refers to concentric (360°) distribution of the hypertrophic stenotic tissues
Voice quality Describes presence of phonation-related symptoms
1 No problems related to voice
2 Some problems related to voice, needing repetition, closer proximity, or modulation
3 Significant problems related to being heard, needing significant augmentation
4 Problems with whispering
5 No voice
Origin Describes the underlying cause responsible for the airway abnormality
Idiopathic No underlying cause identified
Secondary Secondary to known underlying processes or previous airway injury
Severity Describes the degree of reduction in CSA
1 Normal: no reduction in CSA compared with normal airway caliber
2 Mild: reduction in CSA <50%
3 Moderate: reduction in CSA 51-70%
4 Severe: reduction in CSA=71%
Swallowing function Describes the degree of swallowing impairment
1 No issues
2 Pain with swallowing, able to swallow liquids and solids
3 Pain with swallowing, able 1o swallow liquids only
4 Unable to swallow liquids or solids

Reprinted from (3), Copyright © 2016, with permission from Elsevier. CSA, cross-sectional area.



TRAITEMENT ENDOBRONCHIQUES DES
STENOSES

e Dilatation
Ballon
Bougies

Bronchoscope de taille croissante

e Laser

 Thermocoagulation haute fréquence



TRAITEMENT DES STENOSES

* Pose de prothéses

Apres plusieurs dilatations

Silicone ou métallique (fortin et al; respiration 2016)
Complications (granulomes, déplacements, intolerance ..
Durée du « stenting »




TRAITEMENT DES STENOSES

* Injection des CT locaux (sprays/injection)
* Injection de mitomycine B
inhibition de la proliferation des fibroblastes

* Cryotherapie

e Cas rapportés




STPI

* Fréquence 10 a 19%
* retentissement fonctionnel 1 a 5%

* 4 types :
- sténoses pseudoglottiques
- fausses membranes

- sténoses courtes (<1 cm)

- sténoses complexes (>1 cm)



Pseudo membranes
* rare (< 1 cas par an)

* Présentation typique
e Apparition brutale
e dyspnee, wheezing
e Quelques min a heures apre




Pathogenese des STPI

Post intubation subglottic stenosis:aetiology at the cellular and molecular level Dorris E et al Eur Review respir 2021
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Traitement bronchoscopique des STPI

(190176 ofithe cases




Traitement des sténoses courtes







Traitement des sténoses complexes

1st step

2nd step

Perte de
cartilage




STPIl symptomatique (srichet et al ErI 1999)

Bronchoscopie rigide
Non opérable

Sténose simple Sténose
complexe

dilatation % laser
(répétées 2 fois si récidive))

Non opérable
stabilisation 3eme récidive prothese

Apres 1 an

retrait Non opérable

récidive stabilisation

survie chirurgie survie




The role of interventional bronchoscopy in the management of post-intubation tracheal stenosis:

A 20-year experience Freitas C et al pulmonology 2019

FEIS veapected Sarplc sicrons Dibnon (» Laser) Felbyw ap

115 pts de 1996 a 2016
Stenose simple Femme (25)>homme (14)
Stenose complexe homme (47) >femme (29)



The role of interventional bronchoscopy in the management of post-intubation tracheal

stenosis: A 20-year experience Freitas C et al pulmonology 2019

Table 2 PITS characteristics and treatment strategies.

PITS characteristics

Reason for intubation, n (%)
Respiratory
Surgical
Neurological
Cardiac
Toxic
Trauma
Burns
Infectious
Intubation length, days (median, min-max)
Previous tracheostomy, n (%)
Location, n (%)
Subglottic
Upper third of trachea
Middle third of trachea
Lower third of trachea
Severity, % (median, min-max)

PITS treatment strategies

Serial dilations alone
Laser
Long-term recurrence
Stent
Stent as 1st strategy
Stent removal
Long-term recurrence

Stent duration, months (median, min-max)

Surgery
Surgery as 1st strategy
Long-term recurrence
Tracheostomy

Bold: p<0.05.

Total Simple
n=115 n=39

29 (29.9) 6 (15.4)

19 (19.6) 8 (20.5)

26 (26.8) 12 (30.8)
10 (10.3) 2 (5.1)
1(1.0) 1(2.6)
8(8.2) 2 (5.1)
1(1.0) 0

3(3.1) 0

15.0 (1-118) 10.5 (1-47)
33 (28.7) 7 (17.9)

25 (21.7) 11 (28.2)
70 (60.9) 21 (53.8)
14 (12.2) 5 (37.5)
6(5.2) 2 (12.8)

80 (20-100) 80 (20-100)

Total Simple
n (%) n (%)

52 (47.3) 35 (67.3)
7 (13.5) 6 (17.1)
13 (25.0) 7 (20.0)
21 (19.1)

8 (38.1)

14 (66.7)

7 (33.3)

21.2 (0.03-71.3)

33 (30.0)

4(12.1)

8 (24.2)

6 (5.5)

Complex
n=76

23 (30.3)

11 (14.5)

14 (18.4)

8 (10.5)

0

6 (7.9)
1(1.3)
3(3.9)

16.5 (1-118)
26 (34.2)

14 (18.4)
49 (64.5)

9 (11.8)

4 (5.3)

80 (40-100)

Complex
n (%)

17 (32.7)
1(5.9)
6 (35.3)
21 (100)
8 (38.1)
14 (66.7)
7 (33.3)
21.2 (0.03-71.3)
33 (100)
4(12.1)
8 (24.2)
6 (100)

Dilations/patient
Nember of patients

Time (days)
Stanting curation (months)

OSingle @ (@19 .
)Comples “ () G n (=2 161 (w=2) 21 (em1) Complications

Fig. 3  (a) Serial mechanical dilations; (b) Time between serial dilations; (c) Number of bronchoscopic procedures before stent
placement and surgery; (d) Duration time of stenting and stent-related complications occurrence. “p <0.001.




STPI conclusion

* Prevention +++
* Place de 'endoscopie +++

* Prise en charge multidiscipinaire



Granulomatoses des voies aériennes




TRAITEMENT SPECIFIQUE DES
GRANULOMATOSES

e Sarcoidose corticoides
* Polyangeite (wegener) corticoides/tt immunosupresseur/RTX
* Maladie crohn antiTNF

* Tuberculose traitement antituberculeux



TRAITEMENT DES VOIES AERIENNES (le

granulome}) ., i . ‘

* Traitement des granulomes obstructifs

* Ex : prothese, corps étranger
+ Retrait rapide pour CE [ e
* Traitement local
* Pince/THF/laser

* Traitement préventif



Stenoses post tuberculeuses

Table 3
Bronchoscopic features of endobronchial tuberculosis (EBTB) subtypes according to Chung classification (Chung and Lee, 2000).

EBTB Subtype Bronchoscopic features

Non specific bronchitic mildly swollen and/or hyperemic mucosa
Edematous-hyperemic  severely swollen and hyperemic mucosal surface

Actively caseating edematous and hyperemic tracheobronchial mucosa covered with a large amount of whitish cheese-like material. Usual luminal narrowing,
Granular severely inflamed mucosa with scattered rice-like nodules on the surface
‘m endobronchial mass whose surface is often covered with caseous material and may totally occlude the bronchial lumen

Ulcergti ulcerate tracheobronchial mucosa
tracheobronchial narrowing of the bronchial lumen due to fibrosis







Stenoses post tuberculeuses

M. Mondoni et al./International Journal of Infectious Diseases 64 (2017) 27-37 33
Table 4
Summary of bronchoscopic treatment options described in literature.
Therapy Technique Bronchoscope Scientific Indications Adverse events
used evidence
level
Dilation Rigid bronchoscope (Ilwamoto et al., 2004; Low et al., 2004; Ryu Rigid RCSs Fibrostenotic EBTB dilation NR
et al., 20Nk
Metal b6 é 73% Succés(yu et al., 2006) Rigid RCSs Fibrostenotic EBTB dilation NR
Balloon (:vwainuws we ar., «uu—s, Kyu et al,, 2006; Shitrit et al., Rigid and RCSs Fibrostenotic EBTB dilation Mild haemoptysis,
2010; Ferretti et al., 1995; Lee et al., 1999; Cho et al., 2015) flexible (particularly in presence of annular transient fever
cicatricial stenosis)
Stents pla =~ . e nos ~" " EBTBdilation Granulation tissue
siticone 50 @ 60 % succes apres retrait du stent entre 12 et 27 mois in presence of growth, mucostasis,
(Lim et al .. . . . T T _ _tion
et al, 20Facteurs predictifs negatifs : prise en charge > 1 mois, atelectasie complete, DDB
et al., 1988) (metallic)
Mitomycin-C application Rigid and CRs Fibrostenotic EBTB relapse None
(Cary et al., 2015; Faisal et al., 2016; Penafiel et al., 2006) flexible prevention after dilation
Ablation Nd-YAG laser (Lim et al., 2011; Low et al., 2004; Ryu et al., 2006; Rigid and RCSs Fibrostenotic EBTB treatment NR
Bolliger et al., 2006; Cavaliere et al., 1988) flexible
KTP laser (Qiu-Sheng and Cai-Ping, 2013) Flexible CRs Tumorous EBTB treatment None
Carbon dioxide laser (Cary et al., 2015; Tong and Van Hasselt, Rigid (& Fibrostenotic EBTB treatment None
1993)
Electrocautery (Shim, 1996; Amat et al., 2012) Rigid (&Y Fibrostenotic (web-like stenosis) None
and tumorous EBTB treatment
APC (Jin et al., 2013) Flexible RCS Tumorous EBTB treatment in Mild bleeding,
stenosis prevention laryngeal spasm, cough
Cryotherapy (Marasso et al., 1993; Mu et al., 2011) Rigid and RCSs Fibrostenotic EBTB treatment and Mild bleeding
flexible granular EBTB treatment in stenosis
prevention

RCS: retrospective cohort study; CS: case series; CR: case report; NR: not reported; EBTB: endobronchial tuberculosis; Nd-YAG: neodymium:yttrium aluminium garnet; KTP:
potassium titanyl phosphate; APC: Argon Plasma Coagulation.



Efficacy and safety of bronchoscopic cryotherapy
for granular endobronchial tuberculosis

MU D et al Respiration 2011

Bronchoscopic findings of the 38 cases in the cryotherapy plus chemotherapy group and the 29 cases in
the chemotherapy alone group

Clinical characteristics of the 76 patients

Time point Cryotherapy + chemotherapy (number of cases) Chemotherapy alone (number of cases)
healed improved stationary worsened healed improved stationary worsened
2 weeks 2 36 [\ o 0 28 1 o
Bronchoscopic  Anti- S e 20 is o o o 2 0 0
cryotherapy plus  tuberculosis ~,57eas 3 s 0 o 5 21 o 0
anti-tuberculosis  chemotherapy 12 wesks -+ s . ¢ 5 Yo e °
chemotherapy alone 16 weas s 22 ? : a
20 weeks 29 0 o o
Mean age * SD, years 345%126 325%11.1
Female 25 22
Diagnosis Of pulmonary lUbCI’CUIOSiS :A(kejdicallregimﬁn an;ihbronchoscopic findings of the 9 cases with cryotherapy intervention in the ant
. uberculosis chemotherapy group
AFB smear only 4 3
HiswPathOlOS)' 26 27 Case Age Sex Change of lesions
Location of airway lesions
1 52 M 4 4 4 1 1 1 2
Trachea 5 3 2 4 M 3 3 3101
Right main bronchus 6 6 t ¥ 3 s 1 ¢ - 2
Right upper lobar bronchus 13 15 s 46 F 3 3 31 T 2
Right middle lobar bronchus 8 13 § 4 M 3 3 312
% 7 38 F 3 > 34 1 1 2
Right lower lobar bronchus 13 12 8 27 M 3 3 34 1 2
Left main bronchus 39 28 > 24 M 3 3 34 1 2
cht uppcr lObar bronchus 25 30 Therapy start 4 8 ‘ 12 16 20 ‘ 24 wecks
Left lingual lobar bronchus 10 15

Bronchoscopic findings: 1 = improved; 2 = healed; 3 = station-
Left lower bronchus 14 8 ary; 4 = worsened. { = Bronchoscopic cryotherapy was started.




Stenoses post tuberculeuses

 Surveillance endoscopique si lésions endobronchiques ou sous
carénaires

* Traitement préventif ? Cryothérapie?
* Dilatation + pose de prothése

* Traitement antituberculeux



Tracheobronchial stenoses in granulomatosis
with polyanglltls Wegener's Girard C et al Medecine 2015

TABLE 1. Stenosis Diagnosis and Initial Treatment(s) for Each Patient

At Stenosis Diagnosis

Initial Stenosis Treatment

Age (y) Diagnosis-to-
at GPA Systemic Stenosis Stenosis Ongoing

Patient Diagnosis/Sex Manifestations Type(s) Interval (mo) BVAS/VDI Treatment Local Medical

1 30M E.L.K 4 BSs + SGS 11 6/0 CS + IV CYC + IVIg SGS: laser, CS injection; Increased CS +
BS: dilation MTX + RTX

2 61/F E.L,O 2 BSs 0 15/0 0 0 CS + IV CYC

3 51/M E.LLK,.O BS + dTS 24 3/0 CS 0 IV CYC + Cx

4 20/M E.L,O BS 132 20/3 CS + MTX Dilation Increased CS

5 25/F E.L 2 BSs 0 6/0 0 0 CS + IV CYC

6 55/F E.L,O 2 BSs 15 6/1 CS + AZA + Cx + IVIg Dilation MTX + oral CYC

7 59/F L.K O BS 36 6/0 0 0 CS + IV CYC

8 52/M E.L 2 BSs 0 8/0 0 0 CS + IV CYC

9 40M E.K. O 2 BSs 144 18/2 0 0 0

10 65/M E.L.K 2 BSs 0 13/0 0 0 CS + IV CYC

11 16/M E.K SGS 30 121 Cx Dilation, laser CS, MTX

12 19/F E.L SGS 0 14/0 0 MGTR CS, IV CYC

13 18/F E.L.K, O SGS 9 6/0 CS + IV CYC 0 AZA

14 26/M E.L.K, O SGS 0 14/0 CS + Cx 0 CS + IV CYC

15 6/F .L.O SGS 0 13/0 0 0 CS + IV CYC + Cx

16 29/M E.O SGS 96 6/2 Cx 0 CS + Cx

17 31/F SGS 0 8/0 0 0 CS + oral CYC

18 27/F E.L.K,O SGS 0 23/0 0 0 CS + IV CYC

19 26/F E.L,O SGS 48 8/2 0 0 (o

20 52/F E.L SGS 24 8/0 CS + oral CYC + Cx Laser Stop CYC

21 53/F E.K, O SGS - 8/0 CS + AZA then IV CYC + Cx Laser CS + IV CYC + Cx

22 79/F L.K. O SGS 0 7/0 0 0 CS + IV CYC

23 33/F E.L,O SGS 0 17/0 0 Laser CS + MTX

24 24/F E.L,O SGS 120 8/1 0 0 CS

25 37/F E, L, SGS 144 12/1 0 MGTR, local CS injection CS + MTX

26 S57/F None SGS 0 9/0 0 Laser, surgery CS + IV CYC

AZA = azathioprine, BS = bronchial stenosis, BVAS = Birmingham Vasculitis Activity Score, CS = corticosteroids, Cx = cotrimoxazole, CYC = cyclophosphamide, dTS = distal tracheal stenosis,
E =ear, nose and throat, F = female, GPA = granulomatosis with polyangiitis (Wegener’s), IV = intravenous, IVIg = intravenous immunoglobulins, K =kidney, L =lung, M =male, MGTR =me-
mechanical granulation tissue removal, MTX = methotrexate, O = others, RTX = rituximab, SGS = subglottic stenosis, VDI = vasculitis damage index.




Tracheobronchial stenoses in granulomatosis
with p0|yang||t|5 (Wegener’S) Girard C et al Medecine 2015

TABLE 3. Follow-Up and Relapse Features

Characteristic SGS BS(s) P All

Median follow-up duration [range], mo 105.5 [36-266] 50.0 [5-243] 0.01 70 [5-266]

Relapsing patients, n (%) 13/16 (81%) 3/10 (30%) 0.02 16/26 (62%)
Mean number of relapses [range] 3.2 [1-8] 3 [1-6] 0.88 3.2[1-8]
Median number of relapses [range] 3 [1-8] 2 [1-6] 0.89 2.5 [1-8]
Median time before first relapse [range], mo 24 [3-132] 8 [7-18] 0.12 21.5 [3-132]
Median number of relapses/y” 0.52 1.14 0.09 0.61

BS =patients with at least 1 bronchial stenosis, SGS = patients with single subglottic stenosis.
* . .
Until the last known relapse, follow-up after the last relapse was not taken into account.




RHEUMATOLC

Concise repo

Granulomatosi
management ¢
from a multice

Missing data
Characteristics of GPA at diagnosis, n (%6)
ENT
Pulmonary
Nodules
Intra-alveolar haemorrhage
GN
Skin

Stenosis present at diagnosis of GPA

Stenosis occurring after diagnosis of GPA

Subglottic stenosis
Bronchial stenosis
Tracheal and bronchial stenosis

GPA disease activity at endoscopic procedures

BVAS/GPA, median (range)
Severe disease/ffiare, n (96)
Limited disease/flare, n (96)
Persistent disease, n (96)
Positive ANCA, n (9%6)

40 (16-78)
29 (62)

37 (78)
11
i :g) ’ gy 2015;54:1852-1857
12 3/rheumatology/kev129

1 ublication 21 May 2015

39 (83)

29 (62)

24 (51)
9 (19)

19 (40)

13 (28) -

12 (26) IC
7 (15)
6 (13)
5 (11)
1
10

5 (1-21)
21 (45)
26 (595)

0 ©
38 (81)
34 (89)

4 (11)

‘esults

24 (51)
23 (49)
35 (79)
6 (13)
6 (13)

1(1-12)
503
53 (32)

115 (65)
54/158 (34)

polyangiitis.



Tasme 2 Univariate and multivariate analyses of factors associated with recurrence of stenosis or endoscopic-related
complication

Demographics
Age® 0.93 (0.81, 1.08) 0.34
Male 1.20 (0.85, 1.68) 0.30
GPA characteristics at the time of the procedure
BVAS/GPA 0.99 (0.87, 1.12) 0.87
Severe and systemic flare (vs persistent disease) 0.31 (0.05, 1.98) 022
Mild flare (vs persistent disease) 1.19 (0.70, 2.02) 0.52
Positive ANCA (vs negative) 1.15 (0.78, 1.70) 0.48
Systemic treatment at the time of the procedure
Prednisone dose” 0.95 (0.89, 1.00) 0.05 0.93 (0.89, 0.98) 0.006
Prednisone dose =30 mg/day 0.56 (0.35, 0.91) 0.02 0.53 (0.31, 0.89) 0.007
CYC, i.v. 1.00 (0.51, 2.00) 0.98
CYC, oral 0.58 (0.23, 1.449) 024
CYC, i.v. or oral 0.81 (0.44, 1.51) 0.51
RTX induction regimen 0.44 (0.13, 1.43) 0.17 0.62 (0.23, 1.63) 0.33
CYC or RTX induction regimen 0.71 (0.38, 1.31) 0.28
RTX maintenance regimen 2.12 (1.14, 3.949) 0.02 1.12 (0.51, 2.43) 0.78
Conventional IS (MTX, AZA) 1.38 (0.86, 2.21) 0.18 1.28 (0.80, 2.04) 0.31
VG 1.24 (0.78, 1.98) 0.35
Infliximab 1.08 (0.53, 2.17) 0.84
Characteristics of endoscopic procedures
Time from GPA diagnosis to procedure® 0.95 (0.91, 0.99) 0.04 0.93 (0.88, 0.99) 0.01
Bronchial intervention (vs tracheal intervention alone) 1.64 (1.07, 2.52) 0.02 1.83 (1.20, 2.80) 0.005
Tracheal and bronchial intervention 1.98 (1.24, 3.17) 0.004 1.78 (0.93, 3.40) 0.08
(vs tracheal intervention alone)
Local dilatation 1.31 (0.77, 2.25) 0.32
Local steroid injection 0.76 (0.48, 1.21) 025
Conservative laser surgery 1.30 (0.83, 2.04) 0.26
Endoprothesis 1.55 (0.69, 3.49) 029
Endoscopic resection of granulomatous lesions 0.74 (0.42, 1.29) 029

Significant values are indicated in bold. "HR for restenosis or complication is indicated for each 10 years increase in age.
PHR for restenosis or complication is indicated for each 5mg/day increase in prednisone dose. “HR for restenosis or com-
plication is indicated for each 1 year increase in time from diagnosis to procedure. GPA: granulomatosis with polyangiitis; HR:
hazard ratio; IS: immunosuppressive agent; RTX: rituximab.



Sténoses post granulomatoses avec
nolyangeite

* Traitement conservateur le plus souvent

* Pas de consensus pour le tt ( injection CT, cryothérapie..;)
* Recidives fréquentes

* Independantes du contrdle général de la pathologie

* Faire procedure en periode le moins « inflammatoire »

* Sous couvert de Ct > 30 mg/24H

* Impact de I'immunossupression sur les récidives?



CONCLUSION

* Pathologies peu fréquentes

* Pas de consensus net

* Toujours un traitement spécifique de |la pathologie
* Traitement local

Dilatation

associé a un traitement local (CT/ cryotherapie/stent)

Discuter de la prise en charge globale multidisciplinaire
Centre de référence



Comparative Treatment Outcomes for Patients

W|th |dIOpathIC SU bglOtt|C SteﬂOSIS Gelbard A et al JAMA Otolaryngology—
Head & Neck Surgery 2020

Table. Characteristics of Patients With Idiopathic Subglottic Stenosis

Characteristic ED(n=603) ERMT(n=121) CTR(n=86) Total (N = 810) Effect Size® Test Type®
Age at index procedure, median (IQR), y 49 (42-57) 56 (48-63) 48 (39-55) 50 (43-58) 0.036 (0.015-0.063) 1
Female, No. (%) 593 (98.3) 121 (100) 84(97.5) 798 (98.5) 0.032 (0-0.089) 2
Married, No. (%)¢ 426(76.1)  86(76.1) 70 (86.4) 582(77.2)  0.076(0-0.141) 2 Figure 2. Kaplan-Meier Analysis of Disease Recurrence Among the 3 Treatment Groups
White race, No. (%) 580 (95.9) 121 (100) 86 (100) 787 (97.2) 0.105(0.017-0.171) 2
White (non-Hispanic or Latino) ethnicity, No. (%) 503 (97.4) 87 (100) 60 (93.8) 650 (97.5) 0.089 (0-0.159) 2 100 e ; P - X ; .
Educational level, No. (%)° ) , :
Graduate school 153 (27.4) 22(19.5) 14(17.3) 189 (25.1) ® Cricotracheal resection
College graduate 218(39.0) 42 (37.2) 38 (46.9) 298 (39.6) |
0.092 (0-0.127) 2 3
Some college 118 (21.0) 34(30.1) 23 (28.4) 175(23.3) »n 75+
High school or less 70(12.5) 15(13.3) 5(6.2) 90 (12.0) ';’ 2 Endoscopic resection with
Stenosis, median (IQR), % 50 (40-70) 75 (64-80) 60 (60-70) 60 (50-75) 0.06 (0.034-0.088) 1 g s adjuvam medical therapy
Stenosis length, median (IQR), mm 12 (10-17) 15 (10-20) 17 (15-20) 15 (10-20) 0.02 (0.005-0.042) 1 'é 5 50
Distance below glottis, median (IQR), mm 15 (10-20) 10 (5-15) 10(5-15) 11(8-17) 0.018 (0.005-0.04) 1 f E
Disease duration, median (IQR), y 55(2.5-9.9) 8.6(3.4-13.0) 6.1(3.9-10.2) 5.8(2.6-10.7) 0.014(0.002-0.034) 1 ‘; §
Surgical procedure, No. (range) 3(2-7) 3(2-6) 5(3-7) 3(2-7) 0.015(0.004-0.031) 1 _—:_ o [ndas(opi( dilation
Charlson Comorbidity Index, median (IQR) 0 0 0 0 0.007 (0-0.018) 1 ﬁ 25
Gastroesophageal reflux disease, No. (%)° 206 (37.1) 43 (38.4) 31(38.8) 280 (37.5) 0.013 (0-0.05) 2 ‘é
Premenopausal, No. (%)° 204 (72.6) 20 (64.5) 25(71.4) 249 (72.0) 0.051 (0-0.138) 2 a
Hormone replacement therapy, No. (%)© 5(1.8) 1(3.2) 0 6(1.7) 0.054 (0-0.143) 2
Full-term pregnancy, No. (%) 0 - T T T
0 139(253)  12(10.9) 13(16.5) 164 (22.2) 0 2 4 6 8
1 81(14.7) 10(9.1) 7(8.9) 98(13.3) Year
2 203 (36.9) 51 (46.4) 35(43.8) 289(39.1) 0.123(0.041-0.157) 2 No. at risk
3 88(160)  22(200) 16(20.0) 126(17.1) Endoscopic dilation 603 174 Y] 14 3
>3 39(7.1) 15(13.6) 8(10.0) 62(8.4) Endoscopic resection with
Years of follow-up, median (IQR), y 13(0.4-2.2) 15(0.2-36) 43(1.7-6.1) 1.4(04-2.5)  0.011(0.002-0.024) 1 adjuvant medical therapy 121 54 2% 18 12
Abbreviations: CTR, cricotracheal resection; ED, endoscopic dilation; ERMT, 95% Cls for Cramer V values are estimated by noncentral 2. Cricotracheal resection 86 61 46 30 22
endoscopic resection with adjuvant medical therapy: IQR. interquartile range. bTest type: 1, Kruskal-Wallis test; 2, Pearson 2 test.
2 Epsilon-squared for Kruskal-Wallis test and Cramer V for Pearson x? test. < Not reported for all participants.

The 95% Cls for epsilon-squared values are estimated by adjusted bootstrap
percentile (bias-corrected and accelerated) interval with 1000 replications;



CONCLUSION

Benign subglottic and tracheal stricture

History: Autoimmune disorders, Previous Intubation, Tracheostomy, Radiation, RA, GPA, l
Ulcerative Colitis, Previous tuberculosis, Prior Tracheal Surgery,
Work up: PFT, CT of the neck and chest, autoimmune workup (GPA, RA, RP). Flexible
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