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Adult Tracheal Stenosis
Causes & Therapies

Colin Huntley, MD
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� 3600 BC
� Egyptian tablets depict tracheotomy 

� 2000 BC
� Rig Veda, Hindu medicine text

� 1550 BC
� Eber’s Papyrus
� Egyptian text references an

incision in the throat



• 400 BC
• Alexander the Great allegedly used his sword to open the trachea of a 

choking soldier. 

• Asclepiades - 100 BC
• credited by Galen as first to perform elective

trach



� Hippocrates condemned tracheotomy for fear of carotid 
artery damage. 

� Caelius Aurelianus - 400 AD
� “senseless, frivolous, and even criminal invention of 

Asclepiades.”
● Dante - 400 AD

• “a suitable punishment for a sinner in the depths of 
the Inferno”



• 1500-1825
• reports of only 28 successful tracheostomies. 

• Antonia Brasavola - 1546
• documented successful tracheostomy

• performed for laryngeal abscess
• Sanctorius (1561-1636)

• Advocated leaving cannula in place to 
allow for healing. 

• George Martine (1702-1743)
• Developed inner cannula



• George Washington
• 1799 died of acute epiglottitis

• 1820’s 
• Tracheostomy becomes accepted as legitimate 

procedure
• Pierre Bretonneau - 1826

• published use of trach to help treat diphtheria
• Trousseau - 1850’s

• reported hundreds of trachs performed under his 
supervision
• 73% mortality rate 



• Chevalier Jackson (1865-1958)
• modernized techniques and indications
• warned of complications of “high trach”

• Wilson - 1932
• advocated prophylactic trach in 

patients with polio 



• Etiology 
• Signs/Symptoms
• Workup
• Treatment Modalities
• Case



Congenital
● Stenosis/Web
● Complete Tracheal Ring
● Tracheomalacia
● Vascular Ring
● Esophageal duplication

Inflammatory
● Tracheobronchitis
● Croup
● Bacterial Tracheitis

Neoplastic
● Mediastinal Tumors
● Thyroid
● Papilloma
● Hemangioma

Trauma
● Foreign Body
● Prolonged Intubation



Idiopathic
Acquired

• Intubation
• Tracheostomy
• Trauma

Benign
• Papilloma
• Hamartoma
• Paraganglioma
• Tracheopathia 

osteochondroplastica

Systemic
• Relapsing 

polychondritis
• Amyloidosis
• Sarcoid
• Wegener’s 
• Infection

Malignant
• Squamous Cell
• Adenoid Cystic
• Mucoepidermoid
• Mets



Idiopathic



Acquired
• Intubation
• Tracheostomy
• Trauma



Acquired
• Intubation
• Tracheostomy
• Trauma



Benign
• Papilloma
• Hamartoma
• Paraganglioma
• Tracheopathia 

osteochondroplastica
Malignant

• Squamous Cell
• Adenoid Cystic
• Mucoepidermoid
• Mets

Infectious 
• Bacterial Tracheitis 
• Tuberculosis
• Rhinoscleroma
• Fungal

Systemic
• Relapsing 

polychondritis
• Amyloidosis
• Sarcoid
• Granulomatosis with 

Polyangiitis 
(Wegener’s)  



● Dyspnea on Exertion
● Cough
● Wheeze
● Stridor
● Acute Respiratory Distress



● Detailed H&P
● Pulmonary Function Tests
● Radiologic Imaging
● Bronchoscopy



1 2

Fixed Obstruction Variable
Extrathoracic
Obstruction Variable

Intrathoracic
Obstruction



● CT
● Virtual endoscopy
● MRI
● Bronchography/Fluoroscopy
● Bronchoscopy









● Endoscopic 
● Tracheal Stenting
● Interposition Grafting
● Tracheal Resection



• Endoscopy
• Micro DL

• General Anesthesia
• Flexible Bronchoscopy

• Sedation



� Endoscopy
� Cryoablation
� Electrocautery ablation
� Laser ablation 



� Endoscopy
� Cryoablation



� Electrocautery Ablation
� monopolar or bipolar cautery 





• Laser
• CO2
• ND-YAG
• Diode



• Laser
• Radial incisions
• Dilation

• Balloon
• Rigid Dilators



� Laser
� Radial incisions
� Dilation

� Balloon
� Rigid Dilators









● Mitomycin C



� Tracheal Stents
� Expandable Metal Stents
� Nonexpandable Silicone Stents
� Expandable Silicone Stents
� T-Tube



� Tracheal Stents
� Expandable Metal Stents



● Nonexpandable Silicone Stent



● Expandable Silicone Stent





● T Tube



Tracheal Resection 
• Resection of Stenosis and Primary Anastomosis

• Considered Treatment of Choice for high grade 
stenosis
• Success rate 71-95%

• Goal is to remove the stenosis and obtain a tension 
free anastomosis 



















Tracheoplasty



Tracheoplasty



Tracheoplasty





HPI: 28 yom who was hospitalized in 2007 after MVA. 
During that admission he underwent percutaneous 
tracheostomy. He subsequently was weaned off the 
ventilator, but unable to be decannulated.

PMH: None

PSH: None























● Dx of Tracheal Stenosis made 
● Multiple Laser Bronchoscopies with Dilation
● Unable to be decannulated
● Tracheal reconstruction with septal cartilage graft and T-

tube - March 2008
● Multiple Laser Bronchoscopies with Dilation over 

ensuing year
● Tracheoplasty with costal cartilage graft - July 2009
● Recurrent Stenosis, but able to remain decannulated



• January 2012 Rigid bronch and T-Tube
• Revision Tracheoplasty January 2013

• Airway skeletonized; Larynx - 9th ring
• Previous graft/Stenotic area excised
• Osteoadipofacial Radial Forearm Free Flap 

Harvested
• Bone contoured w a drill
• Flap sutured to remaining trachea
• Epidermis removed and remaining soft tissue used 

as intraluminal lining
• T-tube placed











• T-tube progressively shortened over ensuing 
procedures

• July 2013 T-tube replaced w #4 Shiley Tracheostomy 
Tube

• Decannulation 1 week later
• Subsequent bronchoscopy w balloon dilation 

procedures have shown progressively less granulation 
and have been decreasing in frequency
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