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Objective: The study aimed to evaluate the utility and safety of drug-induced sleep endoscopy (DISE) in infants with suspected dynamic upper airway collapse.



Methods: Infants with suspected dynamic upper airway collapse were enrolled in the study. All subjects developed clinical symptoms within the first year of life. Each subject underwent both awake endoscopy (AE) and DISE. Endoscopic findings and sedation strategies for DISE were recorded. The diagnostic rate of dynamic upper airway collapse was compared between the DISE and AE. Adverse events during DISE were also recorded.



Results: (1) A total of 21 cases were included. The median age at the time of bronchoscopy was 4.0 months. (2) For the cases beyond neonatal age (n = 18), 16 (88.9%) received midazolam only, and 2 (11.1%) received midazolam combined with dexmedetomidine. For the neonates (n = 3), two (66.7%) received 10% chloral hydrate only, and one (33.3%) received 10% chloral hydrate combined with phenobarbital. (3) Six cases (28.6%) were diagnosed under both AE and DISE, whereas 15 cases (71.4%) were diagnosed under DISE only. The diagnostic rate was significantly higher under DISE than that under AE (100.0% vs. 28.6%, P < 0.01) in the cases with dynamic upper airway collapse. Of the cases with laryngomalacia, 3 cases (18.7%) were diagnosed under both AE and DISE, whereas 13 cases (81.3%) were diagnosed under DISE only. The diagnostic rate was significantly higher under DISE than that under AE (100.0% vs. 18.7%, P < 0.01) in the cases with laryngomalacia. Of the cases with tongue base collapse, all (100.0%) were diagnosed under both AE and DISE. Of the cases with retropalatal and hypopharynx collapse, all (100.0%) were diagnosed under DISE only. (4) One case (4.8%) developed a hypoxic episode during DISE, which was resolved by the pressurized facial mask-assisted ventilation.



Conclusions: DISE was found to be a feasible and safe procedure in infants with suspected dynamic upper airway collapse. Compared with AE, DISE significantly improved the diagnostic rate of laryngomalacia and appeared to be a more reliable method to diagnose pharyngeal airway collapse, especially retropalatal and hypopharynx collapse.
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Introduction

Drug-induced sleep endoscopy (DISE) is a medical procedure used to identify sites of upper airway obstruction and collapse in patients with sleep-related respiratory issues, such as obstructive sleep apnea (OSA) syndrome (1). When an endoscopy is performed during pharmacologically induced sleep, upper airway blockages and collapse can be detected, and their types, levels, and patterns can be determined (1). DISE was first described by Croft and Pringle in 1991. It has been widely adopted and is frequently utilized to evaluate adults with OSA, which can help make the treatment decision and predict surgical outcomes (2). In children, especially in infants, DISE is still in the exploratory stage, and the indications, sedation regimen, endoscopy protocol, and the interpretation of DISE findings remain controversial (2, 3). In this study, we conducted DISE in infants with suspected dynamic upper airway collapse to evaluate the utility and safety of DISE in infants.



Subjects and methods


Subjects

All subjects were enrolled from the Department of Pediatrics at the First Affiliated Hospital of Guangxi Medical University from August 2023 to April 2025.

Children with a suspected diagnosis of dynamic upper airway collapse who underwent bronchoscopy during the first year of life were enrolled. Children who developed clinical signs of dynamic upper airway collapse during the first year of life but underwent bronchoscopy later were enrolled. A suspected diagnosis of dynamic upper airway collapse was made in infants with clinical manifestations of stridor, noisy breathing, snoring, and suprasternal retraction (4, 5). A definitive diagnosis of dynamic upper airway collapse was confirmed by endoscopy.

The exclusion criteria were as follows: (1) subjects requiring non-invasive or invasive mechanical ventilation; (2) subjects with choanal atresia or significant nasal cavity stenosis that prevented passage of a flexible bronchoscope (outer diameter 2.8 mm); and (3) subjects with tracheobronchial anomalies resulting in excessive airway stenosis or severe pneumonia.



Methods


Procedure of DISE

Informed consent was obtained from the legal guardians of the subjects. The infants underwent a pre-operative fasting period of 2 h for liquids and 6 h for solids. Routinely, 4 mL of 2% lidocaine inhalation and 0.01–0.02 mg/kg of atropine were administered subcutaneously 30 min before bronchoscopy. In the operating room, the infants were placed in the supine position, and heart rate (HR), oxygen saturation (SpO2), and blood pressure (BP) were monitored. Bronchoscopy was performed under spontaneous breathing with unilateral nasal catheter oxygen inhalation. Firstly, bronchoscopy was performed in an awake state without the use of any sedative or anesthetic drugs. Local anesthesia was induced by spraying 2% lidocaine hydrochloride solution over the nasal cavity, avoiding the nasopharynx, oropharynx, hypopharynx, or larynx. In addition, tetracaine (tetracaine 1% SDU Faure; Novartis, Basel, Switzerland) was applied to the surface of the bronchoscope as a local anesthetic. The flexible bronchoscope (BF-XP290; Olympus, or QG-3320; SeeSheen) was inserted through the nasal cavity. Endoscopic findings of the palate/velum, lateral oropharyngeal wall, tongue base, and supraglottic larynx were recorded in the awake state. If obstruction was present, the site, pattern or shape, and severity of obstruction were recorded. Next, the infants were given adequate sedation. For the cases beyond neonatal age, sedation strategies included 3–4 µg/kg of intranasal dexmedetomidine and/or 0.1 mg/kg of midazolam (not exceeding 0.3 mg/kg) or 2–3 mg/kg of propofol via intravenous push (2, 6, 7). For the neonates, sedation strategies included 0.5–1.0 mL /kg of 10% chloral hydrate enema either alone or combined with 5 mg/kg of phenobarbital via intravenous push (6). The level of sedation allowed for flexible endoscopy without patient reactivity or awakening (2). A thin bronchoscope with an outer diameter of 2.8 mm was used in all cases. Endoscopic findings, as mentioned above, were recorded under adequate sedation. Finally, the flexible bronchoscope was passed through the glottis to the lungs for routine examination of the trachea and bronchi. Topical anesthesia with 1 mL of 2% lidocaine was administered in the glottis, trachea, and the main bronchus. During the procedure, when SpO2 dropped below 85%, bronchoscopy was terminated, and oxygen flow was increased, or pressurized mask ventilation was applied. When SpO2 returned above 95%, bronchoscopy was resumed.



Diagnostic criteria for pharyngeal airway collapse, laryngomalacia, and dynamic upper airway collapse under the endoscopy

Pharyngeal airway collapse (PAC) was defined as a reduction of more than 50% in the pharyngeal internal diameter during inspiration, causing airway obstruction (8). Based on the collapse region, PAC was classified as retropalatal collapse, hypopharynx collapse, or tongue base collapse (1, 9). Multilevel collapse was defined as the presence of two or more collapse regions simultaneously. Laryngomalacia was defined as an inward collapse of the supraglottic structures into the glottis during inspiration, causing airway obstruction (10). Laryngomalacia was classified as type I (redundant arytenoid mucosa), type II (short aryepiglottic fold with curled epiglottis), type III (epiglottic collapse), and mixed type with the presence of two or more types simultaneously (10). Dynamic upper airway collapse was defined as the presence of PAC and/or laryngomalacia. The diagnosis was made after the deliberation of two endoscopists.



Data collection

Clinical data were recorded by collecting data on medical history, including the age of onset and clinical manifestations during wakefulness and sleep. Endoscopic findings in the awake state and under adequate sedation were recorded as mentioned above. The sedation protocol and sedation-related complications were also recorded.



Statistical analysis

Statistical analysis was performed using SPSS 20.0 software. Measurement data are expressed as medians (25th–75th percentile). Counting data are expressed as count or percentage. For the categorical variables, between-group comparisons were performed using the χ2 test or Fisher’s exact test. A two-sided P-value of <0.05 was considered statistically significant.





Results


General information

A total of 21 cases (male n = 17, female n = 4) were included. All 21 cases were initially suspected of having dynamic upper airway collapse based on clinical manifestations and were definitively diagnosed by endoscopy. The study flow diagram is shown in Figure 1. The cohort included 3 neonates and 18 cases beyond neonatal age. Six cases were born preterm, and 15 cases were born full term. At the time of bronchoscopy, the median age was 4.0 (2.0–9.0) months, and the median weight was 5.5 (4.2–7.4) kg. In terms of clinical manifestations, noisy breathing was observed in 12 cases, suprasternal retraction in 8 cases, and snoring in 7 cases (Table 1).


[image: Flowchart of the diagnostic process for dynamic upper airway collapse. Out of 21 suspected cases, awake endoscopy confirms 6 cases, resulting in 3 laryngomalacia and 3 tongue base collapses. Drug-induced sleep endoscopy confirms all 21 cases, showing 16 laryngomalacia, 3 tongue base, 7 retropalatal, and 10 hypopharynx collapses.]
FIGURE 1
The study flow diagram and endoscopic findings.




TABLE 1 Clinical data and endoscopy of the cases with dynamic upper airway collapse.



	No.
	Gender
	Sedation strategy
	Age at the time of endoscopy
	Weight at the time of endoscopy
	Clinical manifestations
	Endoscopy during AE
	Clinical manifestations during DISE
	Endoscopy during DISE





	1
	M
	Dexmedetomidine 4 µg/kg, midazolam 0.2 mg/kg
	10 months
	5.4 kg
	Suprasternal retraction
	Normal
	Stridor, exacerbation of suprasternal retraction
	PAC (lateral hypopharynx collapse), laryngomalacia (type Ⅰ + Ⅱ + III)



	2
	F
	Midazolam 0.2 mg/kg
	13 monthsa
	8.4 kg
	Noisy breathing during activity and sleep
	Normal
	Noisy breathing, suprasternal retraction
	PAC (lateral retropalatal collapse + lateral hypopharynx collapse)



	3
	M
	Midazolam 0.2 mg/kg
	8 months
	6.8 kg
	Noisy breathing during activity
	Normal
	Suprasternal retraction
	Laryngomalacia (type Ⅱ + III)



	4d
	M
	10% chloral hydrate 0.5 mL/kg
	Neonate
	3.4 kg
	Suprasternal retraction
	Normal
	Exacerbation of suprasternal retraction
	PAC (lateral hypopharynx collapse), laryngomalacia (type III)



	5d
	M
	Midazolam 0.3 mg/kg
	13 monthsa
	9.2 kg
	Noisy breathing during activity
	Normal
	Noisy breathing, suprasternal retraction
	PAC (lateral hypopharynx collapse), laryngomalacia (type Ⅱ + III)



	6
	M
	Midazolam 0.1 mg/kg
	8 months
	5.7 kg
	Noisy breathing during activity and sleep
	Normal
	Noisy breathing, suprasternal retraction
	Laryngomalacia (type Ⅰ + Ⅱ)



	7
	M
	Midazolam 0.2 mg/kg
	2 months
	5.5 kg
	Snoring
	Normal
	Snoring, suprasternal retraction
	PAC (lateral retropalatal collapse)



	8d
	M
	Midazolam 0.1 mg/kg
	4 months
	6.0 kg
	Noisy breathing
	Laryngomalacia (type Ⅱ + III)
	Noisy breathing, suprasternal retraction
	Laryngomalacia (type Ⅱ + III)



	9d
	M
	Midazolam 0.1 mg/kg
	5 months
	5.4 kg
	Stridor, suprasternal retraction
	Laryngomalacia (type Ⅰ + Ⅱ + III)
	Exacerbation of stridor and suprasternal retraction
	Laryngomalacia (type Ⅰ + Ⅱ + III)



	10
	M
	Midazolam 0.2 mg/kg
	5 months
	7.4 kg
	Snoring
	Normal
	Snoring, suprasternal retraction
	PAC (lateral retropalatal collapse)



	11
	M
	10% chloral hydrate 0.5 mL/kg, phenobarbital 5 mg/kg
	Neonate
	3.5 kg
	Snoring, suprasternal retraction
	Normal
	Snoring, exacerbation of suprasternal retraction
	PAC (lateral hypopharynx collapse)



	12d
	M
	Midazolam 0.2 mg/kg
	2 months
	4.0 kg
	Noisy breathing, snoring
	PAC (tongue base collapse)
	Snoring, suprasternal retraction
	PAC (lateral hypopharynx collapse + tongue base collapse)c, laryngomalacia (type Ⅰ)



	13
	M
	Midazolam 0.2 mg/kg
	4 months
	7.4 kg
	Noisy breathing during activity, snoring
	Normal
	Stridor, suprasternal retraction
	PAC (lateral hypopharynx collapse), laryngomalacia (type Ⅰ + Ⅱ)



	14
	M
	Dexmedetomidine 4 µg/kg, midazolam 0.3 mg/kg
	11 months
	8.2 kg
	Noisy breathing
	Normal
	Noisy breathing, suprasternal retraction
	PAC (anteroposterior retropalatal collapse + lateral hypopharynx collapse)



	15
	F
	Midazolam 0.2 mg/kg
	4 months
	4.2 kg
	Stridor, suprasternal retraction
	Laryngomalacia (type Ⅰ  + Ⅱ + III)
	Stridor, suprasternal retraction
	Laryngomalacia (type Ⅰ + Ⅱ + III)



	16
	M
	10% chloral hydrate 0.5 mL /kg
	Neonate
	4.1 kg
	Noisy breathing, suprasternal retraction
	PAC (tongue base collapse)
	Exacerbation of suprasternal retraction
	PAC (tongue base collapse), laryngomalacia (type III)



	17d
	M
	Midazolam 0.2 mg/kg
	10 months
	5.0 kg
	Suprasternal retraction
	Normal
	Exacerbation of suprasternal retraction
	Laryngomalacia (type Ⅰ)



	18b
	F
	Midazolam 0.2 mg/kg
	1 months
	4.0 kg
	Noisy breathing, snoring, suprasternal retraction
	PAC (tongue base collapse)
	Stridor, exacerbation of suprasternal retraction
	PAC (lateral retropalatal collapse + lateral hypopharynx collapse + tongue base collapse)c, laryngomalacia (type Ⅰ + Ⅱ)



	19
	M
	Midazolam 0.1 mg/kg
	3 months
	5.0 kg
	Noisy breathing during activity
	Normal
	Stridor, suprasternal retraction
	PAC (lateral retropalatal collapse), laryngomalacia (type Ⅰ + Ⅱ + III)



	20
	M
	Midazolam 0.2 mg/kg
	4 months
	7.3 kg
	Snoring
	Normal
	Stridor, suprasternal retraction
	PAC (lateral hypopharynx collapse), laryngomalacia (type Ⅰ + Ⅱ)



	21
	F
	Midazolam 0.3 mg/kg
	5 months
	6.4 kg
	Noisy breathing during activity
	Normal
	Suprasternal retraction
	PAC (lateral retropalatal collapse), laryngomalacia (type III)




	M, male; F, female; PAC, pharyngeal airway collapse.


	aCases with clinical manifestations of dynamic upper airway collapse at 1-year-old.


	bCases that developed a hypoxic episode during DISE, which was resolved by pressurized facial mask-assisted ventilation.


	cExacerbation of tongue base collapse was found in the cases during the inspiratory period under DISE compared with AE.


	dCases born preterm, and the rest born full term.









Sedation strategies during DISE

For the cases beyond neonatal age (n = 18), 16 (88.9%) received midazolam only, and 2 (11.1%) received midazolam combined with dexmedetomidine. For the neonates (n = 3), two (66.7%) received 10% chloral hydrate only, and one (33.3%) received 10% chloral hydrate combined with phenobarbital. No cases received propofol. All cases successfully completed DISE (Table 1).



Endoscopic findings

Laryngomalacia was diagnosed in 16 cases (76.2%), and PAC was diagnosed in 15 cases (71.4%). Ten cases (47.6%) concurrently had laryngomalacia and PAC. Of the cases with laryngomalacia, 5 (31.3%) had a single type of laryngomalacia, and 11 (68.7%) had a mixed type. Of the cases with PAC, 3 (20.0%) had tongue base collapse, 7 (46.7%) had retropalatal collapse, and 10 (66.7%) had hypopharynx collapse, whereas 4 (26.7%) had multilevel collapse (Figure 1 and Table 1).



Comparisons between AE and DISE

Of the cases with dynamic upper airway collapse, 6 (28.6%) were diagnosed under both awake endoscopy (AE) and DISE, whereas 15 (71.4%) were diagnosed under DISE only. The diagnostic rate was significantly higher under DISE than that under AE (100.0% vs. 28.6%, P < 0.01). Of the cases with laryngomalacia, 3 (18.7%) were diagnosed under both AE and DISE, whereas 13 cases (81.3%) were diagnosed under DISE only. The diagnostic rate was significantly higher under DISE than that under AE (100.0% vs. 18.7%, P < 0.01). Of the cases with tongue base collapse, all (100.0%) were diagnosed under both AE and DISE, whereas two (66.7%) presented exacerbation of the collapse under DISE compared with AE. Of the cases with retropalatal collapse and hypopharynx collapse, all (100.0%) were diagnosed under DISE only (Figure 2 and Table 1).


[image: A series of twelve images labeled A to L, showing close-up endoscopic views of the human airway. Each image presents different angles and sections of the larynx and trachea, highlighting the variations in structure and appearance of the mucosal surfaces and cartilage. The images display healthy, detailed anatomical features typical in medical examinations.]
FIGURE 2
Endoscopic presentations in the cases with dynamic upper airway collapse. (A–H) Endoscopic findings in Case 18. (A) Normal appearance of the retropalatal cavity during the inspiratory period under AE. (B) Tongue base collapse during the inspiratory period under AE. (C) Retropalatal cavity during the expiratory period under DISE. (D) A significant reduction of retropalatal internal diameter during the inspiratory period under DISE. (E) Hypopharyngeal cavity during the expiratory period under DISE. (F) A significant reduction of the hypopharyngeal internal diameter during the inspiratory period under DISE. (G) Epiglottis curling and exacerbation of tongue base collapse during the inspiratory period under DISE. (H) Inward collapse of the redundant arytenoid mucosa and cartilages during the inspiratory period under DISE. (I–L) Endoscopic findings in Case 5. (I) Normal appearance of the hypopharyngeal cavity during the inspiratory period under AE. (J) Hypopharyngeal cavity during the expiratory period under DISE. (K) A significant reduction of the hypopharyngeal internal diameter during the inspiratory period under DISE. (L) Epiglottis curling during the inspiratory period under DISE.




Adverse events during DISE

One case (4.8%) developed a hypoxic episode during DISE, which was resolved by pressurized facial mask-assisted ventilation (Table 1).




Discussion

Dynamic upper airway collapse is a group of diseases characterized by narrowing of the upper airway lumen and airflow limitation during inspiration. In adults, it typically presents as snoring and OSA (11). Since abnormal performance mainly occurs during sleep, DISE is widely used in adults to evaluate the dynamic upper airway collapse, which can help make the treatment decision and predict surgical outcomes. However, the presentation differs in children especially in infants. In addition to snoring and OSA during sleep, infants with dynamic upper airway collapse usually present with stridor or noisy breathing during wakefulness (4). This suggests that AE, rather than DISE, might also display the abnormal performance and help diagnose dynamic upper airway collapse in infants. Moreover, sedative or anesthetic drugs used during DISE might worsen airway obstruction in infants with dynamic upper airway collapse (12). Therefore, the role of DISE in the diagnosis of dynamic upper airway collapse in infants remains controversial. In view of this, we conducted this study to evaluate the utility and safety of DISE in infants with suspected dynamic upper airway collapse.

In this study, dynamic upper airway collapse was defined as the presence of PAC and/or laryngomalacia. In infants, PAC is often missed during endoscopic evaluation (13). This is partly due to a lack of awareness of the condition (4). Another reason may be poor compliance in infants. Thus far, few studies have reported an endoscopic diagnostic method for PAC in infants. During AE, infants usually fuss and cry, and when they do this, the pharyngeal isthmus closes due to soft palate elevation, making it difficult to assess retropalatal collapse (3, 14). DISE can eliminate the fussing and crying during endoscopy, allowing better diagnosis of retropalatal collapse. In this study, all cases with retropalatal collapse were diagnosed under DISE only. It was noteworthy that all cases with hypopharynx collapse were also diagnosed under DISE only, demonstrating that the hypopharyngeal cavity may maintain patency during wakefulness. Therefore, identification of hypopharynx collapse may also rely on DISE. Moreover, laryngomalacia in infants may be sleep-dependent (15), requiring DISE to make a diagnosis. In this study, 14 cases with laryngomalacia were confirmed, 11 of which were sleep-dependent. In view of the above reasons, DISE appeared to improve the diagnostic rate for dynamic upper airway collapse in infants compared with AE. The results of this study support this viewpoint. In this study, the majority of the cases (68.4%) with dynamic upper airway collapse revealed abnormal under DISE only but revealed normal under AE. Furthermore, the diagnostic rate was significantly higher under DISE than that under AE in cases with dynamic upper airway collapse.

The choice of sedative or anesthetic drugs for pediatric DISE is still controversial. The ideal sedative or anesthetic drugs for pediatric DISE are those that can mimic natural sleep with a wide safety margin (2). In this study, we chose dexmedetomidine and/or midazolam for DISE in cases beyond neonatal age, and all cases had completed DISE successfully. At present, midazolam and dexmedetomidine, either alone or in combination, are considered optimal sedation or anesthetic agents for pediatric DISE (2). In fact, propofol is also considered suitable for DISE (2). However, the major concerns included its potential for dose-dependent airway collapse and the need for target-controlled infusion, as rapid infusion can cause central sleep apnea (16). In view of this, propofol was not used in this study. In addition, ketamine is also avoided in pediatric DISE as it can increase muscle tone, which can stiffen the airway and mask a true obstructive breathing pattern (2). Inhalational agents are also not suitable for pediatric DISE, as they can cause upper airway obstruction in a dose-dependent manner (2). In this study, neither ketamine nor an inhalational agent was used for DISE. It is worth noting that there have been no reports of DISE performed in neonates until now. Therefore, the choice of sedative or anesthetic drugs for neonatal DISE is typically inexperienced. Due to safety concerns, we used 10% chloral hydrate—combined with phenobarbital or not—for neonates, all of whom also completed DISE successfully.

The safety of DISE in infants with dynamic upper airway collapse warrants focused attention. Some infants with dynamic upper airway collapse may develop hypoxic episodes due to upper airway obstruction (4). It is well known that sedative or anesthetic drugs can induce sleep and reduce the pharyngeal muscle tension, which can aggravate upper airway obstruction (12). In this study, one case (4.8%) developed a hypoxic episode during DISE, which was resolved by pressurized facial mask-assisted ventilation. Therefore, application of DISE in infants with dynamic upper airway collapse is safe and feasible. However, the emergency planning for hypoxic episodes during DISE should be well prepared.

This study has some limitations. First, it was a single-center study with a small sample size. Second, this study had a certain bias in case selection. All cases in this study were examined using a thin bronchoscope with an outer diameter of 2.8 mm. However, in very small infants, particularly preterm neonates, this size may still be relatively large for the airway. Moreover, the cases that were unable to tolerate the sedative or anesthetic drugs were excluded. These factors may influence both the safety and diagnostic accuracy of dynamic airway collapse assessment. Third, this was a self-control study without a control group of infants without dynamic upper airway collapse, limiting the ability to further identify potential misdiagnosis by DISE. Multicenter studies with larger sample sizes should be performed in the future.



Conclusions

DISE was found to be feasible and safe in infants with suspected dynamic upper airway collapse. Compared with AE, DISE improved the diagnostic rate of laryngomalacia and appeared to be a more reliable method for diagnosing PAC, especially retropalatal and hypopharynx collapse.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the Medical Ethics Committee of The First Affiliated Hospital of Guangxi Medical University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin. Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.



Author contributions

QW: Methodology, Writing – original draft, Software, Formal analysis, Data curation, Resources, Project administration, Conceptualization, Investigation. RY: Software, Writing – original draft, Methodology, Investigation, Data curation, Resources, Conceptualization, Formal analysis, Project administration. XC: Validation, Conceptualization, Methodology, Visualization, Writing – review & editing, Investigation, Supervision. XY: Supervision, Methodology, Software, Visualization, Validation, Writing – review & editing. JL: Writing – review & editing, Investigation, Supervision, Conceptualization, Funding acquisition, Visualization, Data curation, Formal analysis, Validation, Methodology. YL: Data curation, Conceptualization, Visualization, Methodology, Validation, Investigation, Supervision, Funding acquisition, Writing – review & editing, Formal analysis.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by the Guangxi Clinical Research Center for Pediatric Disease (No. AD22035219) and the National Natural Science Foundation of Guangxi (2025GXNSFAA069702).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence, and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Iannella G, Magliulo G, Greco A, Virgilio D, Maniaci A, Lechien A, et al. Clinical application of pediatric sleep endoscopy: an international survey. Children (Basel). (2024) 11(1):94. doi: 10.3390/children11010094


	2. Baldassari CM, Lam DJ, Ishman SL, Chernobilsky B, Friedman NR, Giordano T, et al. Expert consensus statement: pediatric drug-induced sleep endoscopy. Otolaryngol Head Neck Surg. (2021) 165:578–91. doi: 10.1177/0194599820985000


	3. Wang X, Chen Y-c, Li L, Pan H-g, Teng Y-s. Effects of drug-induced sleep endoscopy in children with conventional obstructive sleep apnea–hypopnea syndrome: a systematic review and meta-analysis. Sleep Breath. (2023) 28:935–44. doi: 10.1007/s11325-023-02945-7


	4. Qing W, Xun C, Guangmin N, Yan L, Min J, Ruimin Y, et al. Early-onset pharyngeal airway collapse in infants: a retrospective single-center study. BMC Pediatr. (2023) 23:600. doi: 10.1186/s12887-023-04436-w


	5. Carter J, Rahbar R, Brigger M, Chan K, Cheng A, Daniel SJ, et al. International Pediatric ORL Group (IPOG) laryngomalacia consensus recommendations. Int J Pediatr Otorhinolaryngol. (2016) 86:256–61. doi: 10.1016/j.ijporl.2016.04.007


	6. Kim DH, Chun MK, Lee J-Y, Lee JS, Ryu J-M, Choi SJ, et al. Safety and efficacy of pediatric sedation protocol for diagnostic examination in a pediatric emergency room: a retrospective study. Medicine (Baltimore). (2023) 102:e34176. doi: 10.1097/MD.0000000000034176


	7. Yang R, Wei Q, Chen X, Liu J, Li Y, Liu J. Bronchoscopy in children with diffuse alveolar hemorrhage under general anesthesia with spontaneous respiration by face mask ventilation. Medicine (Baltimore). (2024) 103:e40582. doi: 10.1097/MD.0000000000040582


	8. Veer V, Zhang H, Mandavia R, Mehta N. Introducing a new classification for drug-induced sleep endoscopy (DISE): the PTLTbE system. Sleep and Breathing. (2020) 24:1685–93. doi: 10.1007/s11325-020-02035-y


	9. Qarbal J, Le Treut-Gay C, Allali L, Rossi ME, Nicollas R, Moreddu E. Drug-induced sleep endoscopy in children: NAVOTEL scoring system development. Pediatr Pulmonol. (2023) 58(7):1889–95. doi: 10.1002/ppul.26408


	10. Elsobki A, Baz H, Ibrahim RA, Hashish MI, El-Deeb ME, El-Kholy NA. New numerical score and stepwise algorithm for the classification and management of laryngomalacia. Int Arch Otorhinolaryngol. (2025) 29(2):1–12. doi: 10.1055/s-0044-1801317


	11. Lin S, Premaraj TS, Gamage PT, Dong P, Premaraj S, Gu L. Upper airway flow dynamics in obstructive sleep apnea patients with various apnea-hypopnea Index. Life. (2022) 12:1080. doi: 10.3390/life12071080


	12. Ehsan Z, Mahmoud M, Shott SR, Amin RS, Ishman SL. The effects of anesthesia and opioids on the upper airway: a systematic review. Laryngoscope. (2015) 126:270–84. doi: 10.1002/lary.25399


	13. Moslehi MA. Pharyngomalacia in neonates: the missed issue. Front Pediatr. (2020) 8:555564. doi: 10.3389/fped.2020.555564


	14. Arganbright JM, Lee JC, Weatherly RA. Pediatric drug-induced sleep endoscopy: an updated review of the literature. World J Otorhinolaryngol Head Neck Surg. (2021) 7:221–7. doi: 10.1016/j.wjorl.2021.05.002


	15. Mase CA, Chen ML, Horn DL, Parikh SR. Supraglottoplasty for sleep endoscopy diagnosed sleep dependent laryngomalacia. Int J Pediatr Otorhinolaryngol. (2015) 79:511–5. doi: 10.1016/j.ijporl.2015.01.018


	16. Xiao Z, Li X, Zhou L, Long X, Tian L, Li W. Drug-induced sleep endoscopy and its recent clinical applications in combination with other procedures in children: a narrative review. Nat Sci Sleep. (2025) 17:1067–77. doi: 10.2147/NSS.S498360






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Application of drug-induced sleep endoscopy in infants with dynamic upper airway collapse

		Introduction



		Subjects and methods



		Subjects



		Methods



		Procedure of DISE



		Diagnostic criteria for pharyngeal airway collapse, laryngomalacia, and dynamic upper airway collapse under the endoscopy



		Data collection



		Statistical analysis



















		Results



		General information



		Sedation strategies during DISE



		Endoscopic findings



		Comparisons between AE and DISE



		Adverse events during DISE











		Discussion



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/fped-13-1614895-g001.jpg
Suspected dynamic upper
airway collapse
(n=21)

Performed awake

Confirmed diagnosis of

(24
(n=21)

y ic upper airway collapse
(n=6)

Laryngomalacia (n=3)
Tongue base collapse (n=3)
Retropalatal collapse (n=0)

Hypopharynx collapse (n=0)

Performed drug-induced
sleep endoscopy
(n=21)

Confirmed diagnosis of
dynamic upper airway collapse
(n=21)

Laryngomalacia (n=16)
Tongue base collapse (n=3)
Retropalatal collapse (n=7)

Hypopharynx collapse (n=10)






OPS/images/fped-13-1614895-g002.jpg






OPS/images/cover.jpg
& frontiers | Frontiers in Pediatrics

Application of drug-induced sleep endoscopy
in infants with dynamic upper airway collapse








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





