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Review of the History of CTR and airway surgery at 
UHN/TGH

Review the Classification/Etiology and 
Management of Subglottic Stenosis

Illustrate our current technique for CTR

Review our most recent outcome data

Present some new concepts in complex airway 
reconstruction



 Airway reconstruction at 
Toronto General Hospital
▪ 50 year history 
▪ (Bryce, Pearson,)

▪ Along with Grillo popularized 
adult LTR, T-tubes
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Myer/Cotton Classification



Trauma(Intubation/Other)

Idiopathic  iSGS

Auto Immune



95% of patients are perimenopausal or 
menopausal females-Is there a relation to Estrogen 
or other Hormonal etiology

Inflammatory condition of subglottis appears to 
be a role of regulators of inflammation including 
dysregulation of T cells, evidence that IL-27 and IL 
17A upregulated

Mediators and Regulation of Inflammation 
including upregulation of PD-1 and CD4+ Tcells



 Granulomatosis with Polyangitis(GPA)

▪ Work up with ANCA and other inflammatory 
markers

▪ Clinical History

 Relapsing Polychondritis

▪ Clinical History



Clinical 
Assessment 

including serology 
and PFT’s

Hi Res CT imaging 
including virtual 
bronchoscopy

Bronchoscopy +/-
Laryngoscopy



Dilation(Rigid or Balloon) +/-
Intralesional Steroid or Mitomycin-C

Laser + Above

Cricotracheal Resection













 Patient Dependent

▪ Most patients favour conservative approach 
initially

▪ Individuals with high performance needs –low 
threshold to move to CTR

▪ Time between dilations affects our 
recommendations on timing







 1988- 2023 -165 patients
 Review represents a subset  of 114from 1988-

2017
 Retrospective 



17%

83%

Male Female

CTR 1988-2017

Mean Age = 46.3



94%

6%

Idiopathic/Congenital Trauma

CTR 88-2017

Medical Comorbidity-30%



60%

20%

Prior Endoscopic Prior Open

CTR 17-2017



Mean 2.9 cm 
Range 1-4.5
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Stenosis   Degree %

CTR 88-2017

CTR 88-2017



80%

18%

2%

Subglottis alone Glottic  Subglottic Trachea

CTR 88-2017

CTR 88-2017



Mean 2.9cm 
Range 1-5



Average T-Tube Duration=65.1 
days/Range 1-451
Current Target for removal  21  
days



95%

5%

DECANNULATION PERMANENT TRACH

Outcomes



Predictor OR P-value

Medical Co-Morbidity 3.2 .039

Prior Open Procedure 3.2 .048

Post Operative Complication 7.9 .002



Predictor OR P-value

Traumatic Stenosis 10.3 .017

Combined Glottic/Subglottic 10.4 .010

Revision Surgery following CTR 44.1 .001



CTR has predictable results in our institution with a 
95% Decannulation Rate

Predictors  of  Poor Outcomes  - Combined 
Stenoses, Medical  Co-Morbidity, Revision 
Surgery- Patient Selection is Critical

CTR in our Jurisdiction is best managed by a 
multidisciplinary Team including 
Otolaryngology/H&N Surgery, Thoracic Surgery 
and Airway Expertise in Anesthesia





 Rigid airway support
 Mucosal lining
 Wrapped with 

vascularized carrier

 Used in a select 
patient population 
(salvage)









Chondrosarcoma



Failed Cricotracheal Resection







Failed Cricotracheal Resection



 Retrospective case series of VCAG for LTR
 Outcomes:

▪ Airway patency
▪ Decannulation (primary outcome)

▪ Pulmonary Function Test (PFT)

▪ UCSD Shortness of Breath Questionnaire (SOBQ)

▪ Voice
▪ Voice Handicap Index (VHI)

▪ Swallowing function
▪ M.D. Anderson Dysphagia Inventory (MDADI)



Decannulated

Tracheotomy

N = 1

N = 10
92%

▪ 2/3 cricoid resected 
arytenoid fixation 
Unplug only for 
exercise



Widening of Anterior Commissure: “Trading voice quality for breathing”
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 Vascularized Composite Autografts
▪ Reserved for select subset of patients

▪ High decannulation rate

▪ Only at experienced centers
▪ Microvascular, open airway techniques

Proof of principle: Vascularized carriers along with 
structural elements (auto- or allografts) may be 
way forward in complex airway reconstruction







Airway Stents-Need a Better Option  than T-
Tubes in every patient

Patients with combined injuries and Medical 
Co-Morbidity continue to be a challenge

Introduction of more MIS approaches

Improved understanding of pathogenesis of 
iSGS







 11 patients reported 
 Published and unpublished data more than 

50% mortality at 3 months
 Surviving patients are all stented
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