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Case profile 鄭O萱
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Age, Sex 8y, female

Height, Weight 130 cm / 30 kg

BMI 17.75 kg/㎡

Birth Hx 38+3 weeks, 3140 gm

PHx Denied

FHx Denied

ABC Denied

Allergy Denied
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Chief complaint

snoring while sleeping in recent weeks

2024-08-01 ENT OPD



Case profile
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S
Snoring while sleeping noted by her parents in recent weeks
Frequent nasal obstruction and rhinorrhea

O

Boggy turbinates
Hypertrophic tonsils, R>L, Gr III~IV
NPSCopy: NP adenoid vegetation, about 3/4 choanal obstruction, 
Muller`s maneuver: 90% collapse

A Suspect OSA

P HST first

2024-08-01 ENT OPD
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Clinical course 2024

 8/25 Admission

 8/26 Adenoidectomy + Bilateral tonsillectomy
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8/26 OP day CXR
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Clinical course 2024

 8/25 Admission

 8/26 Adenoidectomy + Bilateral tonsillectomy

 8/28 Discharge with Amoxicillin

 9/04 OPD follow-up → Augmentin 

 9/08 ER: Fever since 9/07 up to 39°C with productive cough and vomiting

No diarrhea, rhinorrhea, headache or limb soreness

 9/10 Ped OPD: still fever up to 40 °C, CXR: RLL pneumonia

 9/11 Admission
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9/10 9/13 9/16
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9/10

9/11

9/13

9/14

9/19
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B/C: no growth

Sp/C: normal flora
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NAT 21

All negative

Chest CT
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9/19

Consolidation with air-bronchogram at RLL and RML, suggest lobar pneumonia.
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Clinical course 2024

 8/25 Admission

 8/26 Adenoidectomy + Bilateral tonsillectomy

 8/28 Discharge with Amoxicillin

 9/04 OPD follow-up → Augmentin 

 9/08 ER: Fever since 9/07 up to 39°C with productivecough and vomiting

No diarrhea, rhinorrhea, headache or limb soreness

 9/10 Ped OPD: still fever up to 40 °C, CXR: RLL pneumonia

 9/11~9/22 Admission
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Final diagnosis

• Obstructive sleep apnea

• Adenoid vegetations status post adenoidectomy on 2024-08-26

• Chronic tonsillitis status post bilateral tonsillectomy on 2024-08-26

• RLL and RML pneumonia, resolved



25IF = 2.5
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Introduction



DiscussionResultsMethodsIntroduction

Obstructive Sleep Apnea (OSA)

Affecting 1% to 4% of children

Diagnosis: overnight polysomnogram (PSG). The apnea-hypopnea 
index (AHI) is the most common metric used to categorize severity

First-Line: Adenotonsillectomy for majority of children with OSA

To date, evidence suggests severe OSA and significant hypoxemia 
and hypercarbia are at higher risk for postoperative complications
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DiscussionResultsMethodsIntroduction

Primary Goal: Identify specific patient characteristics and PSG 
parameters associated with postoperative respiratory 
complications after AT among children with high-risk OSA

Primary Outcomes:

1. Major respiratory intervention (e.g., noninvasive positive 
pressure, intubation)

2. Prolonged hospitalization (admission ≥48 hours)

3. Intensive care unit (ICU) stay

28



29

Methods



DiscussionResultsMethodsIntroduction

Study Design: Case series with a retrospective chart review

Setting: A single tertiary care children's hospital

Population: Pediatric patients (<18 years) who had overnight 
PSG from 2019/1 to 2021/12, identified as "high-risk“

All 11 surgeons but 1 perform total tonsillectomies
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DiscussionResultsMethodsIntroduction

Defining "High-Risk"

Inclusion criteria: PSG met at least one:
AHI > 30 events/hour, O₂ nadir < 80%, max CO2 >60 mm Hg, 
emergent split to positive airway pressure (PAP)

Exclusion criteria: 

Age over 18, prior AT, did not undergo AT, or PSG was flagged 
for non-OSA reasons like arrhythmias or seizures
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DiscussionResultsMethodsIntroduction

PSG variables were collected: 

• sleep efficiency

• obstructive apnea‐hypopnea index (oAHI)

• central AHI

• O2 nadir

• total sleep time (TST) O2 less than 90%, 88%, and 80%

• peak CO2

• average CO2

• percentage of TST with CO2 >50 mm Hg
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Results



DiscussionResultsMethodsIntroduction

A total of 15,943 studies were completed 

1420 PSGs were labeled as high‐risk

307 patients met inclusion criteria

The mean age at the time of surgery was 6.5 years
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DiscussionResultsMethodsIntroduction

Baseline characteristics

BMI z score was significantly higher in the 5 to 12 and 12 to 18 
year age groups (2.4 and 2.5, P < .001)

Obstructive AHI (oAHI): increased with each consecutive age
group (P=.003)

O₂ Nadir: increased with each consecutive age group (P=.001).
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DiscussionResultsMethodsIntroduction

Overall Postoperative Complication Rates

• Major Respiratory Intervention: 25 patients (8.1%) 

• Prolonged Admission > 48 hours: 49 patients (16%)

• ICU Admission: 29 patients (9.4%)

42



DiscussionResultsMethodsIntroduction

Major Interventions

Patient Characteristics:

Higher BMI z-score (3.1 vs 1.7, P<.001) and %BMIp95 (148 vs 132, P = .01)

Comorbidities: Cardiac disease (20%, P<.01), craniofacial disease (12%, 

P=.02), and neuromuscular disease (24%, P=.001)

PSG Parameters:

Nearly all PSG markers of severity
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DiscussionResultsMethodsIntroduction

Prolonged Admission (>48h)

49 (16%) required and only 6 were for non-respiratory reasons 

Patient Characteristics: achondroplasia (P<.001)

PSG Parameters: 

Nearly all PSG markers of severity except for oAHI (40.0 vs 35.1, P = .21)
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DiscussionResultsMethodsIntroduction

ICU Admission

29 (9.4%) required. Of these 29, 10 (34.5%) were planned prior 
to admission. Of these 10, 5 required a major intervention

Patient Characteristics:

Higher BMI z-score (2.6 vs 1.7, P = .03)

Craniofacial disorders (14%, P=.002)

Neuromuscular disease (21%, P=.005)

PSG Parameters:

Nearly all PSG markers of severity
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Postoperative Outcomes by Age Group
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Discussion



DiscussionResultsMethodsIntroduction
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• Higher AHI, O2, and CO2 parameters had the highest association 
with postoperative complications

• Patient factors were identified as high-risk: Obesity, 
neuromuscular and cardiac disease were linked to major 
respiratory intervention

• Younger age (0-2 years) was a primary driver for requiring ICU
and longer hospital stay
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Complication rates in this study were higher than those reported 
in general pediatric OSA population
• Major intervention rate: 8.1% vs. 1.7%-5.8% in other large studies
• ICU admission rate: 9.7% vs. 3.2% in another study of severe OSA

The finding that neuromuscular disease, high peak CO₂, and low 
O₂ nadir are risk factors for ICU admission aligns with the findings 
of previous studies
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Study Limitations
• Retrospective Design: inherent biases and potential errors in 

the medical record
• Single-Center: The demographics, racial distribution, and 

practice patterns may not be generalizable to other centers
• Sample Size: complications are relatively rare, so the sample 

size may be insufficient to fully examine all risk factors



57IF = 1.5
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Methods
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• Retrospective single-institution
• Population: 610 children (<18 y) with sleep-disordered 

breathing (SDB) who underwent adenotonsillectomy
• Period: 2007–2015
• Main outcomes: ER revisit and hospital readmission within 

30 days after surgery



60

• SDB severity defined by AHI from polysomnography 
• Primary snoring (AHI < 1)
• Mild OSA (AHI = 1–5)
• Moderate OSA (AHI = 5–10)
• Severe OSA (AHI > 10)

• Tonsillectomies: coblation method or cold-steel knife 
•Adenoidectomies: microdebrider-assisted method
•All surgical procedures were performed under general 

anaesthesia with 2-day hospitalization
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Results
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65(1–3 y) (3–5y)         (6–12 y)      (13–18 y)



• The ER-return group had significantly:
• Higher prevalence of ICU stays (10.2% vs 0.2%, P < .001) 

• Longer surgical times (102.1 ± 30.4 min vs 99.6 ± 26.9 min, P = .034) 

• Higher ASA scores (P = .012)

•No association between OSA severity and the total 
revisit rate

• The younger, the higher non-bleeding-related ER revisits (P = .025)
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• Of the 610 children, 49 (8.0%) had first ER revisit, 9 (1.5%) had second 

• Mean interval between surgery and first ER revisit was 8.2 ± 7.5 days 

• Mean interval between surgery and second ER revisit was 10.8 ± 5.2 days

• Mean interval between surgery and readmission was 7.9 ± 3.2 days 

• Mean duration between surgery and ER revisit for bleeding-related 
causes was 6.9 ± 1.9 days

• Mean duration between surgery and an ER revisit for non-bleeding-
related causes was 9.3 ± 10.0 days
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Multilogistic regression model

• Age < 3y (OR = 4.13; 95% CI 1.08–15.80) had an 4-fold increased risk 
of a non-bleeding-related revisit

• ICU stay (odds ratio [OR] = 36.97; 95% CI 3.71–368.24) significantly 
increased the risk of ER revisits

• ICU stay (OR = 73.89; 95% CI 6.30–867.25) and high ASA score (OR = 3.24; 

95% CI 1.05–9.95) increased risk of bleeding-related ER revisits
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Discussion



• Primary haemorrhaging occurs within the first 24 hours 

• Secondary haemorrhaging originates from the sloughing of 
eschar, trauma because of food ingestion, or tonsil infection, 
is mostly recognized in postoperative day 6

• Non-bleeding-related revisits including pain, nausea, vomiting, 
and dehydration, causing disparities in the timing of revisits
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Methods



• Patients between ages of 3 and 10 years who had undergone T&A in 
2005 and monitored until 2013
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Results
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Discussion



• The tonsils are most immunologically active between the ages 
of 3 and 10 years

• Incompatible studies about effects of T&A on immunity

• Respiratory allergies such as allergic rhinitis and possibly 
consequent mouth breathing could affect a higher rate of 
pneumonia in the T&A group even after T&A

• Which factor contributed to pneumonia is unclear
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Back to our patient

Age, Sex 8y, female 

Height, Weight 130 cm / 30 kg

BMI 17.75 kg/㎡

PHx Denied

oAHI ≈ 36 events/hr

O₂ nadir 78%

ASA II

ICU stay nil
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Conclusion



Major respiratory 
intervention

ICU admission
Prolonged admission 
(>48 h)

oAHI ✅ P = .003 ✅ P = .004 ❌ P = .21

O₂ nadir ✅ P < .001 ✅ P < .001 ✅ P < .001

Peak CO₂ ✅ P = .003 ✅ P < .001 ✅ P = .02

BMI z score ✅ P < .001 ✅ P = .03 ❌ P = .64

Age ❌ P = .65 ✅ P = .02 ✅ P < .001
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Risk factors for complications of pediatric AT



30-day postoperative complication
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• Age < 3y had 4-fold increased risk of non-bleeding-related revisit

• ICU stay (OR = 36.97) increased risk of ER revisits

• ICU stay (OR = 73.89) and high ASA (OR = 3.24) increased risk of 
bleeding-related ER revisits

• No association between OSA severity and total revisit rate
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Thanks for your attention!


