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Pediatric Obstructive Apnea(OSA)

• Diagnostic criteria 

Apnea-Hypopnea Index(AHI)(events/hr) Definition

<1 Normal

≧1 Pediatric OSA

1-5 Mild

5-10 Moderate

>10 Severe
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Pediatric OSA

• Prevalence: 1~4%
• Commonly affects children between 3 and 7 years of age.

• Definition: childhood disorder in which there is upper airway 
dysfunction causing complete or partial airway obstruction
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Pediatric OSA

• Causes
• Adenotonsillar hypertrophy (Most common)

• Craniofacial anomalies

• Nasal obstruction

• Symptoms
• Habitual snoring

• Nocturnal enuresis(NE)

• Apnea during sleep

• Inattention

• Daytime sleepiness
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Nocturnal Enuresis(NE)

• Involuntarily unsuitable wetting at night for children over 5 years old

• It is the second most common chronic pediatric condition, with a 
prevalence of approximately 5%–10% among otherwise healthy 7-
year-old children.
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Nocturnal enuresis and OSA
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Among children with snoring who underwent 
polysomnography (PSG), up to 67.6% had nocturnal enuresis.
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Children with nocturnal enuresis had an approximately 1.92-
fold increased risk of moderate-to-severe obstructive sleep 
apnea compared with children without nocturnal enuresis.



• Amongst children with snoring who are referred for polysomnography 
by primary care physicians, those without NE are less likely to have 
moderate-to-severe OSA relative to subjects with NE.
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Why Caused Nocturnal Enuresis?

• Increased level of atrial natriuretic peptide(ANP)
• Upper airway obstruction → increased intrathoracic pressure

• Insufficient antidiuretic hormone(ADH) production

• Insufficient arousal response
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Method/Material 

• Aim of the study
• investigate the beneficial effect of adenotonsillectomy(AT) on NE in children 

with adenotonsillar hypertrophy and evaluate the Modified Pediatric 
Epworth Scale (MPES).
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Method/Material 

• Study design
• Prospective pre- and post-operative observational study

• Pre- and post-operative comparison

• Study period&setting
• January 2015- January 2016, tertiary ENT center in Turkey
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Method/Material 

• Population: 
• 84 pediatric patients 5-16 years of age 
• Diagnosed with OSA who had not undergone AT

• Based on clinical evaluation and AAO-HNS guidelines
• Polysomnography(PSG) not available

• Adenotonsillar hypertrophy (Grade 4)
• Appropriate indication for adenotonsillectomy surgery

• Exclusion criteria
• Secondary enuresis
• Craniofacial anomalies
• Nasal obstruction
• Neurologic or developmental disorders affecting bladder control
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Method/Material 

• Assessment tools:
• Nocturnal enuresis (NE) evaluated using a parent-reported questionnaire 

(based on Turkish enuresis guidelines).

• Daytime sleepiness evaluated using the Modified Pediatric Epworth Scale 
(MPES).
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Modified Pediatric Epworth Scale(MPES)
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Method/Material 

• Intervention: Surgical treatment for OSA (primarily adenotonsillectomy).

• Evaluation time points:
• Preoperative baseline

• Postoperative 1 month

• Postoperative 3 month

• Outcome measures:
• Presence and frequency of nocturnal enuresis(NE)

• Changes in MPES scores before and after surgery
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Results
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Results

• Preoperative findings
• 19 out of 84 children (≈27%) had nocturnal enuresis preoperatively.
• No significant differences in age or BMI between NE and non-NE groups

• Postoperative improvement in NE
• Approximately 52% of children with preoperative NE experienced complete 

resolution after surgery.
• Remaining patients showed a significant reduction in frequency of 

bedwetting

• MPES results
• MPES scores significantly decreased postoperatively, indicating improvement 

in daytime sleepiness.
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Results

• Time-course analysis
• Significant improvement from pre-op → 1 month post-op

• Significant improvement from pre-op → 3 months post-op

• No significant difference between 1st and 3rd postoperative months

• Daytime enuresis:
• Also significantly decreased after surgery (p = 0.001)
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Bias

• Lack of Control Group / Confounding Bias

• Lack of Objective Diagnostic Bias
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Non-severe pediatric OSA with NE after 
adenotonsillectomy
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Aim of the study

• Compare the effectiveness of AT surgery versus watchful waiting for 
nocturnal enuresis in children with nonsevere OSA.
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Case1 陳X瑄 8y Female

• Chief complaint
• Frequent tonsillitis

• Snoring at night

• Nocturia

• Examinations
• Hypertrophic tonsils, grade III

• Home Polysomnography: AHI:10.6/hr

• Plan: tonsillectomy on 11/29
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Take Home Message

• Strong Correlation: A significant association exists between pediatric 
Obstructive Sleep Apnea (OSA) and Nocturnal Enuresis (NE). NE should be 
viewed as a common comorbidity of OSA.

• Effective Intervention: Adenotonsillectomy (AT) provides a dual benefit, 
leading to a statistically significant improvement in: Daytime Sleepiness
and Enuresis Frequency (up to 52% complete resolution).

• Independent Mechanisms: The improvement in NE appears to be 
independent of the improvement in daytime sleepiness (MPES scores 
showed no correlation with NE frequency, P>0.05).

• First-Line Surgical Option: For children with NE and confirmed OSA, 
Adenotonsillectomy should be considered a first-line therapy, 
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