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ABSTRACT

Background: Laryngomalacia is a prevalent neonatal condition characterized by the increased pliability of laryngeal tissues, leading
to airway obstruction and associated respiratory complications. It necessitates a nuanced approach to diagnosis and management,
given its variable clinical presentation and potential for significant morbidity.

Objective: This study aims to investigate the clinical presentation, management, and outcomes of neonates with laryngomalacia,
focusing on the efficacy of individualized treatment approaches including bronchoscopy, laser ablation, and various ventilation
strategies.

Methods: This retrospective case series analyzed data from two neonates treated for laryngomalacia at Children Center Hospital
Tehran between 2021 and 2022. Inclusion criteria were neonates beyond 28 weeks gestation without congenital abnormalities and
with an RDS score >8. Exclusion criteria included preterm neonates (<28 weeks), an RDS score <8, and congenital abnormalities.
Data collection involved measures such as respiratory assistance, stridor, feeding issues, oxygen requirement, hospital stay duration,
ventilation days, gestational age, RDS score, retraction severity, and amniotic blood gas values. Ethical considerations were observed
throughout the study.

Results: The first neonate, a 29-day-old female with a gestational age of 36 weeks and 5 days, required HFNC and laser ablation,
leading to the resolution of stridor and feeding difficulties. Her hospital stay was 46 days. The second neonate, a 16-day-old male
born at 38 weeks gestation, experienced complications including VAP and required a more extended treatment course, including
intubation, NIV, CPAP, and HFNC, culminating in an 80-day hospital stay.

Conclusion: The study highlights the importance of personalized and adaptable treatment strategies in managing laryngomalacia in
neonates. The variability in clinical presentations and responses to treatment underscores the need for ongoing research and the
development of refined management protocols. A multidisciplinary approach, incorporating timely diagnosis and flexible
intervention, is crucial for optimal patient outcomes.

Keywords: Laryngomalacia, Neonatal Respiratory Distress, Bronchoscopy, Laser Ablation, High-Flow Nasal Cannula (HFNC),
Continuous Positive Airway Pressure (CPAP), Non-Invasive Ventilation (NIV), Ventilator-Associated Pneumonia (VAP).

INTRODUCTION

Laryngomalacia, characterized by the supraglottic tissues' inability to maintain structural integrity during inhalation, results in airway
obstruction and stridor (1,2). Primarily affecting neonates and infants, it emerges as the predominant cause of stridor. Interestingly,
the characteristic inhalation stridor may not be present at birth but often develops within the first few weeks. Activities such as
breastfeeding and crying can intensify stridor in these patients. The spectrum of symptoms includes minor to severe cyanotic
episodes, positional stridor, feeding difficulties, and chronic stridor, leading to failure to thrive. The peak of symptom severity is
typically observed between four to six months, with a gradual decline by eighteen to twenty-four months (3,4).

The exact cause of laryngomalacia remains elusive, although several theories have been proposed. A widely accepted hypothesis
suggests neuromuscular variations in laryngeal tone as a key factor, leading to the collapse of supra-arytenoid and supraglottic tissues
during inhalation. This condition is often exacerbated by coexisting medical issues such as gastroesophageal reflux disease (GERD),
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neurological disorders, and lower Apgar scores (5,6). GERD, in particular, is linked to increased respiratory symptoms and laryngeal
inflammation.

Diagnostic approaches include flexible nasolaryngoscopy (NFL) in alert infants (7,8), and in more severe or uncertain cases,
laryngotracheoscopy using rigid endoscopes under general anesthesia. Remarkably, about 90% of patients with laryngomalacia
recover without medical intervention. However, the remaining 10% with severe manifestations may require surgical treatment, such
as supraglottoplasty (9,10).

This surgical intervention, performed using various techniques like epiglottopexy, division of the aryepiglottic fold, or removal of
arytenoid mucosa, aims to reduce the obstructive supraglottic tissue. Tools used in these procedures range from cold steel
microinstruments to carbon dioxide lasers. Supraglottoplasty has been effective in improving respiratory function and reducing
stridor in patients.

Our case series focuses on patients diagnosed with laryngomalacia and treated with laser laryngoscopy at Tehran Children's Hospital
over the past six months (11,12). Studies like those by Klinginsmith et al. indicate that 10-20% of neonates with laryngomalacia
experience significant symptoms necessitating surgical intervention. Supraglottoplasty is increasingly recognized as the primary
treatment for such cases, employing various techniques including laser, cold steel, laryngeal microdebrider, or coblator (13,14). The
primary indications for this surgery are worsening airway symptoms and failure to thrive.

Supraglottoplasty involves consideration of patient-specific anatomy, including removing excess arytenoid mucosa, separating
shortened aryepiglottic folds, and performing epiglottopexy. It's essential to avoid the interarytenoid mucosa to prevent post-surgical
glottic stenosis. Postoperative care often includes administering steroids to reduce airway inflammation (15,16).

Laryngomalacia, a common disorder in newborns, leads to increased pliability of laryngeal tissues, causing respiratory and
gastrointestinal complications. Despite the existence of supportive care and surgical options, their limitations have driven the search
for novel treatments. Our study aims to explore new treatments addressing the underlying causes of laryngomalacia, hoping to
improve patient outcomes through individualized, innovative therapies.

MATERIAL AND METHODS

The research design and methodology of this case series study, conducted at Children Center Hospital Tehran, involved the
participation of four patients who exhibited respiratory symptoms such as dyspnea, stridor, feeding issues, and apnea during the
years 2021 and 2022. The study targeted patients with a history of positive PCR results and symptoms unexplained by other
recognized illnesses. The inclusion criteria were neonates beyond 28 weeks of gestation, having a Respiratory Distress Syndrome
(RDS) score equal to or greater than 8, and absence of congenital abnormalities. Conversely, exclusion criteria encompassed
neonates less than 28 weeks gestational, those with an RDS score below 8, and presence of congenital abnormalities.

The recruitment strategy was not a requirement for this case series. Allocation of participants to the research groups was facilitated
through the examination of medical records of children diagnosed with laryngomalacia in the specified period, following approval
from the ethics committee of Tehran University of Medical Sciences (TUMS). The data collection process focused on various
measures including the level of respiratory assistance needed, reduction in stridor, feeding difficulties, oxygen requirement, length
of hospital stay, duration of ventilation, gestational age, RDS score, severity of retraction, and amniotic blood gas values.

This study did not incorporate any interventions. Ethical considerations were paramount and diligently observed throughout the
research process. The assessment of patient outcomes was conducted retrospectively, evaluating the effectiveness of standard care
protocols in managing laryngomalacia symptoms. Data analysis was carried out using appropriate statistical methods, ensuring the
reliability and validity of the findings.

RESULTS

In this case series, we present the outcomes of two neonates treated at our facility for symptoms related to laryngomalacia. The
first case was a 29-day-old female, born prematurely at 36 weeks and 5 days, with a birth weight of 2200 grams. She was admitted
to our hospital following a 16-day NICU stay at another facility for feeding issues and stridor. Upon admission, she exhibited
suprasternal retraction without obstructive sleep apnea and had an initial oxygen saturation of 95% on oxygen therapy. Her
respiratory rate was 44, and she required high-flow nasal cannula (HFNC) oxygen support. Bronchoscopy revealed laryngomalacia,

and during the procedure, she experienced a drop in oxygen saturation, necessitating intubation. The fractional inspired oxygen
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(FiO2) was initially set to 100% and subsequently reduced to 25% before weaning off. Post-surgery, the neonate underwent laser
ablation, followed by a day of intubation and then transition to non-invasive ventilation (NIV). Nine days post-surgery, NIV was
switched to nasal continuous positive airway pressure (nCPAP). This intervention led to a marked reduction in stridor and respiratory
distress, and the neonate was discharged after 46 days without stridor, suprasternal retractions, or feeding issues.

The second case involved a 16-day-old male neonate, born at full term with a gestational age of 38 weeks and a birth weight of 2835
grams. He presented with respiratory distress and a laryngeal cyst and had undergone an apnea procedure prior to transfer to our
facility. At birth, he had a respiratory rate of 40, with stridor and tachypnea, and a mild RDS score of 2. He initially received FiO2 at
approximately 45%. Post-laryngeal cyst removal and 15 days of intubation, he was transitioned to NIV. Two weeks into the NIV period,
he developed ventilator-associated pneumonia (VAP), requiring re-intubation. A bronchoscopy performed on the sixth day
diagnosed laryngomalacia. Following surgery, his respiratory distress and tachypnea significantly decreased, and FiO2 was adjusted
to 35%. He was then extubated to continuous positive airway pressure (CPAP) for a week, followed by high-flow nasal cannula (HFNC)
for two weeks. He was discharged after an 80-day hospital stay without signs of stridor, respiratory distress, or feeding issues.

The demographic data (Table 1) and variables related to the severity of the condition and treatment outcomes (Table 2) are
summarized below:

Table 1 Demographics

Patient Age | Gestational Age RDS Score Respiratory Rate Fi02 Stridor Absence of Breathing
1 29d 36w+5d 4 48 21% Yes No
2 16d 38w 2 40 45% Yes Yes

Table 2 Variables

Severity of | Feeding Hospital Stay | Weight | Ventilation Before | Ventilation After Surgery
Retractions Problem Surgery
Suprasternal Yes 46 days 2200g HFNC => Intubation Intubation => Extubation =>
NIV => CPAP
Mild Yes 88 days 2835g Intubation => NIV => | Intubation => Extubation =>
Intubation CPAP => HFNC
DISCUSSION

In this case series, we explored the clinical presentations and treatment outcomes of two neonates with laryngomalacia treated at
our medical facility. The study contributes to the understanding of this prevalent condition, which can lead to extended hospital
stays and significant breathing challenges for affected infants.

The first patient, a female neonate, demonstrated the efficacy of high-flow nasal cannula (HFNC) and laser ablation in treating
laryngomalacia. This combination led to the eradication of both stridor and feeding difficulties, with the patient showing
considerable improvement upon transitioning from invasive to non-invasive ventilation (NIV). In contrast, the second patient, a male
neonate, presented a more complicated case. Initially treated with intubation and NIV, the development of ventilator-associated
pneumonia (VAP) necessitated further intervention. Despite these complications, the adaptation of the treatment plan, including
continuous positive airway pressure (CPAP) and high-flow nasal cannula (HFNC), facilitated the successful management of his
condition.

The use of bronchoscopy in both cases was crucial for confirming the diagnosis of laryngomalacia, underscoring its importance as a
diagnostic tool. Furthermore, the diverse therapeutic approaches employed highlight the necessity of personalized and adaptable
strategies to manage neonatal laryngomalacia effectively. This aligns with findings from Jose Antonio et al. and Loke et al., where
stridor was a prominent reason for hospitalization, and bilateral laser ablation provided significant relief (17,18). Moreover, the work
of M. Remacle et al. supports the notion of surgical intervention, showing substantial recovery in most patients (17,18).
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Our findings underscore the varied nature of laryngomalacia and the need for tailored treatment approaches. The successful use of
laser ablation in the first case aligns with current research, suggesting its potential as a less invasive treatment option for
laryngomalacia. However, the prolonged hospital stay in the second case, primarily due to VAP, illustrates the potential complications
and diverse outcomes that can occur during treatment. This necessitates vigilant monitoring and prompt intervention to ensure
optimal patient outcomes.

The study's strength lies in its detailed account of the clinical course and response to treatment in two distinct cases, providing
valuable insights into the management of laryngomalacia. However, it also has limitations, including a small sample size and the lack
of a control group, which may limit the generalizability of the findings. Furthermore, the retrospective nature of the study may
introduce biases in data interpretation.

Future research should focus on larger, controlled studies to validate these findings and explore factors influencing prognosis.
Additionally, ongoing investigation into less invasive treatment modalities, as well as the development of guidelines for the
management of complications such as VAP, would be beneficial. Such efforts will contribute to enhancing treatment protocols and
outcomes for infants with this complex condition. Ultimately, the goal is to develop efficient strategies that mitigate the
repercussions of laryngomalacia, thereby improving the overall therapeutic approach and outcomes for affected neonates (25).

CONCLUSION

In conclusion, this case series underscores the complex and varied nature of laryngomalacia in neonates, highlighting the need for
individualized and adaptable treatment strategies. The successful management of two distinct cases through the use of
bronchoscopy for diagnosis, combined with tailored interventions like laser ablation, HFNC, and CPAP, demonstrates the potential
effectiveness of these approaches. However, challenges such as ventilator-associated pneumonia emphasize the necessity for
vigilant monitoring and flexibility in treatment adjustments. These findings have significant implications for clinical practice,
suggesting that a personalized, multidisciplinary approach is essential for optimizing outcomes in neonates with laryngomalacia. The
study also points to the need for further research to refine treatment protocols and improve care for this complex pediatric
condition.
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