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Bronchoscopic Laser Ablation for Pediatric Subglottic Stenosis
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Abstract

Abstract
Background: Subglottic stenosis (SGS) is a serious condition in children, defined by narrowing of

the airway below the vocal cords. Post-intubation injury is the most common acquired cause, particu-
larly in patients with prolonged or traumatic intubation. While open surgical approaches are available,
minimally invasive bronchoscopic techniques are increasingly preferred due to reduced morbidity and
shorter recovery times. Methods: We present a one-year-old boy who developed post-intubation SGS
after treatment for severe RSV pneumonia. Following discharge, he exhibited persistent stridor and
noisy breathing. Flexible bronchoscopy confirmed Cotton-Myer Grade II SGS, prompting considera-
tion of minimally invasive intervention. The patient underwent diode laser ablation delivered through
flexible bronchoscopy. This method was selected for its ability to precisely remove fibrotic scar tissue
while minimizing damage to the surrounding mucosa and cartilage. The procedure was performed un-
der continuous endoscopic visualization to ensure optimal restoration of airway patency. Results: The
intervention resulted in significant improvement in the airway lumen and reduction in stridor. The child
tolerated the procedure without complications. Scheduled follow-up bronchoscopies were planned
to monitor for recurrence and to guide further management if necessary. Conclusion: Flexible bron-
choscopy with diode laser therapy is a safe and effective minimally invasive option for treating post-
intubation SGS in young children. This technique may help avoid more invasive surgical procedures,
including tracheostomy, and plays an important role in multidisciplinary airway management.
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Introduction
Subglottic stenosis (SGS) is the most prevalent form
of laryngeal stenosis and a significant cause of airway
obstruction in the pediatric population. It is broadly
categorized as either congenital or acquired, with the
latter being the most common, especially in the con-
text of advances in neonatal and pediatric critical care
(1). Post-intubation SGS is a well-recognized compli-
cation, particularly in infants and children requiring pro-
longed mechanical ventilation for conditions such as
severe respiratory infections (2, 3). The risk of devel-
oping SGS increases with the duration of intubation,
presence of a large endotracheal tube, and recurrent
intubation attempts, with a reported incidence ranging
from 0.9% to 17.4% in some high-risk cohorts (4,5).
The pathophysiology of post-intubation SGS in-

volves a complex interplay of pressure necrosis, in-
flammation, and an aberrant wound healing response
that leads to the excessive deposition of fibrotic scar
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tissue just below the vocal cords, the narrowest part
of the pediatric airway (6). The clinical presentation of
SGS can vary from mild, intermittent stridor to severe
respiratory distress depending on the degree of airway
narrowing.
Management of SGS is multifaceted and must be

tailored to the individual patient based on factors like
age, comorbidities, and the severity and location of the
stenosis. The goal of treatment is to re-establish an
adequate airway lumen. Historically, open reconstruc-
tive surgeries, such as laryngotracheal reconstruction,
were the standard of care for definitive repair. How-
ever, these procedures are invasive and are associ-
ated with a long recovery time and potential for compli-
cations (7,8).
In recent years, there has been a significant shift

towards minimally invasive bronchoscopic techniques,
which have become a viable and often preferred alter-
native for the initial or definitive treatment of less se-
vere stenosis. These techniques include balloon di-
lation, microdebrider resection, and various forms of
laser therapy (9,10). Advances in pediatric flexible
bronchoscopy have expanded its role from a purely
diagnostic tool to a powerful interventional modality,
allowing for direct visualization and treatment of the
airway.
This case report highlights the successful applica-

tion of bronchoscopic laser treatment via flexible bron-
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choscopy in a one-year-old boy with post-intubation
SGS. This case reinforces the growing body of ev-
idence supporting the use of minimally invasive in-
terventions in the management of pediatric airway
pathologies.

Case Description
A one-year-old boy with a recent history of severe res-
piratory syncytial virus (RSV) pneumonia requiring en-
dotracheal intubation and mechanical ventilation one
month earlier was brought to our clinic because of
progressively worsening noisy breathing noted after
discharge. Physical examination upon admission re-
vealed a mildly respiratory distress child with biphasic
stridor. Given the history of intubation and stridor, a di-
agnosis of acquired post-intubation subglottic stenosis
(SGS) was highly suspected.
To confirm the diagnosis and to assess the sever-

ity of the stenosis, a flexible bronchoscopy was per-
formed under sedation. The patient was sedated with
a combination of intravenous midazolam (0.1 mg/kg)
for anxiolysis and amnesia, and intravenous ketamine
(1-2 mg/kg) for its potent dissociative and analgesic
properties, which allowed for a stable airway and spon-
taneous respiration throughout the procedure. The
child was maintained on spontaneous ventilation us-
ing the Soong ventilation (11) method with high flow
nasal cannula 5L of flow rate with initial FiO2 100%. A
novel non-invasive ventilation technique that involves
a pharyngeal oxygen catheter and intermittent nose
closure with abdominal compressions. This approach
provided adequate oxygenation and positive pressure
ventilation without the need for an endotracheal tube
or laryngeal mask airway, which would have obscured
the stenotic site.
During the procedure, a significant narrowing of the

subglottic airway was visualized, approximately 2 mm
below the vocal cords. The stenotic lesion was noted
to be fibrotic, with an estimated Grade II stenosis
based on the Cotton-Myer grading system (Figure 1),
obstructing approximately 70% of the airway lumen.
The vocal cords had normal mobility and appearance.
Based on the bronchoscopic findings and the pa-

tient’s clinical symptoms, it was decided to proceed
with an immediate therapeutic intervention during the
same session. Utilizing the flexible bronchoscope, a
Diode laser was advanced through the working chan-
nel with the bronchoscope. During laser ablation, the
high flow nasal cannula settings, especially FiO2 was
reduced to 30% to minimize the risk of airway fire. The
contact Diode laser with power of 5w in continuous
mode was used to precisely ablate the fibrotic scar tis-
sue, systematically vaporizing the stenotic ring. Care
was taken to avoid a full-thickness ablation and to pro-
tect the cricoid cartilage. Following the laser ablation,
the airway was re-examined, revealing a significant im-
provement in the airway patency. The patient tolerated
the procedure well with no complications.

Conclusion
The successful outcome in this case aligns with recent
literature demonstrating the efficacy of bronchoscopic
interventions for acquired pediatric SGS(3). The use of
diode lasers in pediatric airway surgery has emerged
as a significant advancement, offering a precise, effec-
tive, and often safer alternative to traditional surgical
methods and other laser technologies. With a grow-
ing body of evidence supporting its application for a
variety of conditions, the diode laser is proving to be
a valuable instrument, demonstrating notable success
in treating complex airway pathologies in children(12).
The management of pediatric SGS requires a com-

prehensive and individualized approach. The ability
to perform both diagnostic and therapeutic procedures
in a single setting, as demonstrated in this case, en-
hances procedural efficiency and reduces the need
for multiple anesthetic exposures for the patient. This
case report reinforces the critical role of interventional
pulmonology to optimize outcomes for young patients
with complex airway pathologies.
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Figure 1: Bronchoscopic view showing the subglottic stenosis before (left) and after(right) laser ablation.
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