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Managing complex airway pathologies in pediatric patients presents unique challenges due to anatomical 

differences and the need for highly specialized techniques. Advanced diagnostic and interventional 

bronchoscopy provides a minimally invasive approach for both diagnosis and treatment, offering improved 

precision and reduced systemic impact compared to open surgical methods.

K E Y  TA K E AWAY S

º The Pivot: Advanced bronchoscopic techniques enable precise, targeted interventions in pediatric airways, 

addressing conditions previously managed with more invasive surgery.

º The Data: While specific trial data is not provided, established practice indicates these procedures improve 

diagnostic yield and allow for direct therapeutic intervention in conditions like tracheobronchomalacia and 

foreign body aspiration.

º The Action: Clinicians should consider advanced bronchoscopy for pediatric patients with complex airway 

disorders, leveraging its diagnostic accuracy and therapeutic potential to optimize outcomes.

Pediatric advanced diagnostic and interventional bronchoscopy encompasses a range of procedures designed to evaluate 

and treat airway conditions in infants, children, and adolescents. These techniques are critical for managing congenital 

anomalies, acquired stenoses, foreign body aspirations, and persistent pulmonary symptoms. The smaller, more delicate 

airways of pediatric patients necessitate specialized equipment and expertise to minimize complications and maximize 

therapeutic efficacy.1

Diagnostic applications include bronchoalveolar lavage (BAL) for infection or inflammation, endobronchial biopsy 

for tissue characterization, and direct visualization of airway anatomy. Interventional procedures extend to foreign 

body removal, balloon bronchoplasty for airway stenosis, laser photoresection, cryotherapy, electrocautery, and stent 

placement. These interventions aim to restore airway patency, manage bleeding, or facilitate drug delivery directly to 

the affected area.2

The clinical indications for advanced pediatric bronchoscopy are diverse. Congenital airway anomalies, such as 

tracheobronchomalacia, tracheal agenesis, and laryngeal clefts, often present in infancy with severe respiratory distress. 

Acquired conditions, including post-intubation tracheal stenosis, granulomatous diseases, and chronic aspiration 

syndromes, can develop at any age and lead to significant morbidity. Early and accurate diagnosis through bronchoscopy 

is crucial for guiding appropriate medical or surgical management. Furthermore, persistent or recurrent pneumonia, 

unexplained wheezing, and chronic cough often warrant bronchoscopic evaluation to rule out underlying structural 
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abnormalities or foreign bodies. The ability to directly visualize and sample the airway mucosa provides invaluable 

information for tailoring treatment strategies.2

What the Study Did
The ATS 2026 conference highlighted the evolving landscape of pediatric advanced bronchoscopy, emphasizing 

advancements in imaging, instrumentation, and procedural techniques. Presentations focused on optimizing patient 

selection, refining procedural protocols, and improving safety profiles. One key area of discussion involved the use of 

ultrathin bronchoscopes, which allow for navigation into smaller airways, enhancing diagnostic reach and therapeutic 

access in neonates and infants.3

Another significant development presented was the integration of virtual bronchoscopy and 3D airway modeling. 

These technologies aid in pre-procedural planning, allowing clinicians to simulate complex interventions and anticipate 

potential challenges. This preparation is particularly beneficial for cases involving severe tracheobronchomalacia or 

complex airway stenoses, where precise anatomical understanding is paramount.4

The utility of advanced interventional techniques, such as balloon dilation for subglottic stenosis and the application 

of various energy modalities (e.g., laser, cryotherapy) for granulation tissue removal, was also a central theme. These 

methods offer targeted treatment with reduced systemic impact compared to traditional surgical approaches. For instance, 

balloon bronchoplasty can effectively dilate stenotic segments, often avoiding the need for open reconstructive surgery.5 

The mechanism of action for balloon bronchoplasty involves controlled radial expansion of a non-compliant balloon 

within the stenotic segment, causing micro-fractures in the cartilage and fibrous tissue, thereby increasing the airway 

lumen. Cryotherapy, on the other hand, induces tissue necrosis through rapid freezing and thawing cycles, which is 

particularly useful for debulking granulation tissue or tumors.5

Safety protocols and complication management were extensively reviewed. Pediatric bronchoscopy carries inherent 

risks, including airway trauma, bleeding, and respiratory compromise. The discussions underscored the importance of 

multidisciplinary team involvement, including pediatric pulmonologists, anesthesiologists, and intensivists, to ensure 

optimal patient care and rapid response to adverse events. Continuous monitoring of oxygen saturation, heart rate, 

and end-tidal CO2 is standard practice during these procedures.6 Patient populations requiring advanced bronchoscopy 

often include premature infants with bronchopulmonary dysplasia, children with genetic syndromes affecting airway 

development, and those with immunodeficiencies predisposing them to recurrent airway infections. Each of these groups 

presents unique challenges regarding airway size, physiological reserve, and potential comorbidities, necessitating highly 

individualized procedural planning and execution.6

Limitations in the field primarily revolve around the availability of specialized training and equipment. Advanced 

pediatric bronchoscopy units require significant investment in both technology and human resources. Access to these 

specialized services remains a challenge in many regions, leading to disparities in care for children with complex 

airway conditions. Further research is needed to standardize training curricula and establish clear guidelines for the 

implementation of new technologies and techniques.7 The high cost of specialized equipment, including ultrathin 

bronchoscopes and advanced energy devices, often limits their widespread adoption, particularly in resource-constrained 

settings. Moreover, the steep learning curve associated with these intricate procedures necessitates extensive hands-on 

training and mentorship, which is not universally available. This contributes to a shortage of skilled pediatric 

interventional pulmonologists, further exacerbating access issues. Addressing these limitations requires concerted efforts 
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from professional societies, healthcare institutions, and policymakers to ensure equitable access to high-quality pediatric 

airway care.7

CLINICAL IMPLICATIONS

The continued evolution of pediatric advanced diagnostic and interventional bronchoscopy represents a 

significant step forward in managing complex airway diseases in children. For clinicians, this means an 

expanded toolkit for precise diagnosis and targeted therapy, potentially reducing the need for more invasive 

surgical interventions. The emphasis on pre-procedural planning with virtual bronchoscopy and 3D modeling is 

not merely an academic exercise; it is a practical necessity that should become standard practice in specialized 

centers. This level of preparation minimizes surprises and enhances procedural safety, which is paramount 

when working with delicate pediatric airways.

The industry's role in this advancement is clear: continued innovation in miniaturized instruments and 

advanced imaging technologies is essential. Companies developing ultrathin bronchoscopes and integrated 

imaging platforms are directly contributing to improved patient outcomes. However, the cost and accessibility 

of these specialized tools remain a barrier. There is a clear need for manufacturers to balance cutting-edge 

technology with broader affordability to ensure equitable access to these life-changing procedures, particularly 

in regions with limited resources.

For patients and their families, these advancements translate to less invasive procedures, shorter recovery 

times, and potentially better long-term airway function. Avoiding open surgery for conditions like subglottic 

stenosis or tracheobronchomalacia can significantly reduce morbidity and improve quality of life. While the 

evidence base for some newer techniques is still maturing, the trajectory is towards greater precision and 

safety, offering hope for children with previously intractable airway issues. It is incumbent upon medical 

societies and healthcare systems to advocate for the necessary training and infrastructure to make these 

advanced therapies widely available.
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