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Abstract: Subglottic stenosis is a serious complication of prolonged intubation in pediatric
pa- tients and Over 90% of acquired cases are iatrogenically caused and result from endotra-
cheal intu- bation. Subglottic stenosis is an unanticipated problem that needs to be diagnosed
and treated im- mediately. The majority of pediatric subglottic stenosis occurrences are mild
to moderate. This case highlights the challenges and outcomes associated with this condition.
Here, we present a 3-year-old child presented with high fever and scrotal pain with swelling,
diagnosed as scrotal cellulitis. Laboratory results showed anemia, leukocytosis, and metabolic

Received: June 05, 2024 acidosis, and the child's condition deteriorated due to respiratory distress, requiring intubation
Accepted: June 30, 2024 and PICU admission. Following a scrotal abscess drainage, the child was discharged but re-
Published: July 15,2024 turned with severe respiratory distress, cyanosis, and subglottic stenosis, confirmed by laryn-

gobronchoscopy and imaging. After failed extubation attempts and further complications, a
tracheostomy and endoscopic subglottic dilation were performed. The child was successfully
decannulated after eight days, with near-complete recovery except for a slight change in voice
tone. The case highlights the challenges in managing complex respiratory complications in
pediatric patients. This case underscores the importance of monitoring for subglottic stenosis
in children who have undergone prolonged intubation and demonstrates the efficacy of endo-
scopic dilatation in managing this complication.
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1. INTRODUCTION

Tracheal subglottic stenosis is one of the two types of congenital or acquired airway obstructions that
affect newborns and children. The narrowest portion of the airway in infants and children is the subglottis
of the anatomical area of the trachea, which is located next to the cricoid cartilage and directly below the
surface of the voice cords. This region's inflexibility makes subglottic stenosis potentially fatal because it
reduces the airway's diameter in this area. Furthermore, 90% of patients with acquired subglottic stenosis
undergo iatrogenic endotracheal intubation [1]. Based on either retrospective or prospective evaluations,
children's subglottic stenosis prevalence varies between 0.6% and 11.38% [2, 3].

Especially in children, the most common risk factors for subglottic stenosis are extended intubation,
incorrect endotracheal tube size selection, insufficient sedation and analgesia, repeated intubation, and
nursing errors such as forceful suctioning. Other risk factors for subglottic stenosis include underlying
respiratory illnesses, gastroesophageal reflux disease (GERD), premature birth, brain damage, congenital
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airway disorders, cerebral palsy, Down syndrome, prolonged seizures, viral infection leading to intuba-
tion, and inadequate perfusion of the airway mucosa due to hypotension, anemia, sepsis, obesity, diabetes,
and shock [4-10].

Stridor during inspiration is the initial indication of subglottic stenosis. In addition, if blockage wors-
ens, biphasic stridor ensues. The prevalence rate of stridor, a common complication in children following
extubation, stands at 44%. It is particularly concerning when it is severe, late, or progressive, and requires
prompt evaluation and intervention [11]. Laryngobronchoscopy is considered the most reliable method for
diagnosing subglottic stenosis. Medical treatment or bronchoscopic intervention is necessary for mild to
moderate cases. Furthermore, cases classified as moderate to severe require the use of open surgery and
tracheostomy [4].

2. CASE PRESENTATION

A 3-year-old child presented to the emergency department with a high fever and scrotal pain accompa-
nied by swelling, persisting for 5 days. A scrotal ultrasound was performed, revealing scrotal cellulitis,
and laboratory investigations showed anemia, marked leukocytosis, and metabolic acidosis. The child's
condition deteriorated due to respiratory distress, prompting transfer to the pediatric intensive care unit
(PICU).

In the PICU, the child was intubated, stabilized, and pediatric surgery was consulted for drainage of a
scrotal abscess. The child remained intubated for a month but was eventually extubated and discharged
home after spending an additional 5 days in the pediatric hospital ward.

Seven days post-discharge, the child returned with complaints of shortness of breath and cough. On ex-
amination, he exhibited severe chest indrawing and low oxygen saturation (<90%). His vital signs includ-
ed a temperature of 37°C, a respiratory rate of 50 breaths per minute indicative of tachypnea, and a pulse
rate of 140 beats per minute, consistent with tachycardia. He was administered supplementary oxygen;
however, 12 hours after admission, he developed worsening respiratory distress and dyspnea. While initial
pharmacotherapy provided temporary relief, he soon experienced severe respiratory distress again, ac-
companied by cyanosis.

Upon transfer to the pediatric critical care unit, his vital signs were as follows: Glasgow Coma Scale
(GCS) of 8, partial pressure of carbon dioxide (PCO2) at 75 mmHg, pulse rate of 60 beats per minute, and
oxygen saturation (SpO2) of 80% despite being on high-flow oxygen therapy via a face mask. Rapid se-
quence intubation (RSI) was immediately performed.

Attempts to extubate were unsuccessful due to persistent signs of obstruction, including chest indraw-
ing, secretions, and inadequate ventilation. The child was initially intubated with a 4.0-sized endotracheal
tube (ETT). Following a failed extubation attempt the next day, he required reintubation. Due to difficulty
passing the previous ETT size, reintubation was achieved with a guidewire and a 3.5-sized ETT.

Subsequently, the child underwent a tracheostomy, and subglottic stenosis was diagnosed. Once his
respiratory and hemodynamic status was stabilized, a diagnostic laryngobronchoscopy was performed by
an otolaryngologist, which revealed severe subglottic stenosis (grade 3-4), located 2 cm below the vocal
cords.

Further imaging, including CT scans of the neck and chest with intravenous contrast, confirmed the
presence of subglottic stenosis and vocal cord secretions. The patient was referred to a specialized Ear,
Nose, and Throat (ENT) clinic for management of tracheal stenosis.

Diagnostic laryngobronchoscopy showed near-complete tracheal stenosis (grades 3-4), located 1.5-2
cm below the vocal cords. The child underwent a lower-level retracheostomy and endoscopic subglottic
dilation using dilators of 7 and 9 mm to widen the airway. A Foley catheter, inflated with 2 cc of water,
was left in the dilated area for 8 days.
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After eight days, the tracheostomy was removed, and the child made a near-complete recovery, with
only a slight alteration in voice tone that did not cause any further breathing difficulties. He was moni-
tored in the ICU and gradually transitioned to normal respiratory support (Figs. 1 and 2).
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Figs. (1 and 2). Axial CT scan of the neck with intravenous contrast showing significant narrowing of the tracheal lumen, in-
dicative of severe subglottic stenosis. The narrowing is observed approximately 2 cm below the vocal cords. Soft tissue swell-
ing and irregularities can be noted around the stenotic segment.
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2.1. Intervention

e  Procedure: Endoscopic dilatation of the subglottic stenosis was performed. The procedure involved
inserting a balloon or other dilating instruments into the narrowed area to widen the airway.

e  Post-Procedure Management: The child was monitored in the ICU and gradually transitioned to
normal respiratory support.

2.2. Outcome

e Immediate Post-Procedure: Significant improvement in airway patency and reduction in stridor.

e  Follow-Up: At 6 months, the child was stable with no recurrence of stenosis and normal respiratory
function. (Figs. 3 and 4)

Figs. (3 and 4). Endoscopic view of the trachea showing severe subglottic stenosis. The image depicts significant narrowing of
the airway lumen, with evident concentric fibrotic changes and thickening of the subglottic tissue, consistent with grade 3-4
stenosis. The lumen is markedly reduced, contributing to the patient’s respiratory distress.

3. DISCUSSION

The most typical differential diagnosis for stridor in children is subglottic stenosis after prolonged intu-
bation. Despite the high morbidity and mortality rates in children, additional attention is required to be
made to prevent subglottic stenosis.

Patients themselves can be attributed to predisposing factors for post-intubation stenosis, including
congenital airway narrowing, preterm, gastric reflux, keloid development, and systemic variables that lead
to reduced blood flow in the mucosa, such as hypotension, anemia, sepsis, and shock. Extrinsic variables
refer to external circumstances. These factors include the size or rigidity of the ETT (endotracheal tube),
the method of intubation (traumatic, multiple attempts, or long-term intubation) [12], and the quality of

nursing care (insufficient sedation, excessive tube movement, and repeated and traumatic aspirations)
[13].

The main variables that lead to post-intubation subglottic stenosis (SGS) are traumatic intubation and
the pressure exerted by the endotracheal tube (ETT). When the endotracheal tube (ETT) exerts pressure
that exceeds the capillary perfusion requirement, ischemia develops, leading to edema, necrosis, and ul-
cers. Subsequently, during the repair process, the formation of granulation tissue may result in a reduction
of the airway passage and cause blockage. We regard intubation lasting more than 4 weeks as elevating
the risk of stenosis due to superinfection; however, damage can occur within just 48 hours [14].



84 Somalia Turkiye Medical Journal, 2024, Vol. 3, No. 3 Abdi et al.

Treatment for children with subglottic stenosis has advanced significantly, but managing the condition
is still complicated with controversy. Some of the treatments that can be used are medication, tracheosto-
my, balloon endoscopic dilatation, endoscopic anterior cricoid split with balloon dilatation, endoscopic
posterior cricoid split with cartilage graft, laryngotracheal reconstruction (LTR), and partial cricotracheal
resection (CTR) [15]. Medication, such as systemic or inhaled corticosteroids and racemic epinephrine, is
used to treat the majority of mild cases [16].

Systematic review studies have shown that endoscopic balloon dilatation has been successful in ap-
proximately two-thirds of cases with low to moderate severity. However, as the severity of stenosis and
intubation period increased, the failure rate increased [17,18].

A retrospective study found that 84.5% of patients with moderate to severe post-intubation subglottic
stenosis achieved decannulation with just one surgical procedure. We treated the patients using either lar-
yngotracheal reconstruction, partial cricotracheal resection, or anterior cricoid split methods [19,20].

CONCLUSION

This case demonstrates that while subglottic stenosis grade 4-5 can be a serious complication of pro-
longed intubation, timely and effective management with endoscopic dilatation can lead to favorable out-
comes.

RECOMMENDATIONS

Monitoring: Vigilance in monitoring for subglottic stenosis in children following prolonged intuba-
tion.

Treatment: Endoscopic dilatation as an effective treatment modality.
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