
Tracheobronchomalacia

• Weakening of cartilage ± hypotonia of posterior membranous 
trachea with degeneration and atrophy of longitudinal elastic 
fibers

• Synonyms

• Tracheomalacia, bronchomalacia

• Intractable cough, dyspnea, wheezing, recurrent respiratory 
infections

• Currently regarded as underdiagnosed condition

• Acquired form relatively common in adults, incidence increases 
with advancing age



Imaging

• Fluoroscopy
• Diagnosis based upon > 50% decrease in airway lumen 

during expiration or coughing

• CT
• Paired end-inspiratory/dynamic expiratory CT

• Malacia defined as > 70% decrease in cross-sectional area 
with expiration

• Most common finding during dynamic expiration: Tracheal 
collapse with anterior crescentic bowing of posterior 
membranous trachea (frown sign)

• Coughing is most sensitive method for eliciting tracheal 
collapse on CT

• May reveal source of chronic extrinsic tracheal compression 
(e.g., thyroid goiter, anomalous vessel)









Demographics

• Age

• Adults: 2 cases/100,000 population

• Bimodal age distribution
• Children: 18 months to 3 years of age

• Adults: 4th decade of life

• Sex

• Children: M = F

• Adults: M > F



CT

• Paired inspiratory-dynamic expiratory CT

• Inspiratory CT: Comprehensive assessment of airway anatomy, including size, 
shape, wall thickness, and relationship to adjacent structures

• Dynamic expiratory CT: Assessment of central airway collapse during 1 
helical acquisition

• Malacia: > 70% decrease in cross-sectional area with expiration

• Most common finding during dynamic expiration: Tracheal collapse + 
anterior crescentic bowing of posterior membranous trachea (frown sign)

• Multiplanar and 3D reformations (including virtual bronchoscopy) not 
required for diagnosis

• May reveal craniocaudad extent and morphology of tracheal abnormality

• Cine mode CT during repeated coughing maneuvers

• Coughing: Most sensitive method for eliciting tracheal collapse

• Can be performed with electron beam or multidetector CT

• Requires multiple acquisitions to cover central airways



Etiology

• Increased compliance and excessive collapsibility of airways due to weak 
cartilaginous rings

• Primary tracheomalacia: Congenital weakness

• Abnormal cartilaginous matrix (chondromalacia, mucopolysaccharidoses, such as Hurler 
syndrome)

• Inadequate maturity of cartilage (e.g., premature infants)

• Congenital tracheoesophageal fistula or esophageal atresia

• Mounier-Kuhn syndrome (congenital tracheobronchomegaly)

• Secondary (acquired) tracheobronchomalacia

• COPD (often correlates with severity of emphysema)

• Prior (often prolonged) intubation with endotracheal or tracheostomy tube

• Prior surgery (e.g., lung resection, lung transplantation)

• Chronic inflammation (e.g., relapsing polychondritis, cystic fibrosis, chronic vaping)

• Chronic extrinsic compression (e.g., thyroid mass, vascular ring, aneurysm)

• Radiation therapy

• Tracheoesophageal fistula

• Idiopathic
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