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ABSTRACT

Objective. Our study aimed to identify and describe pulmonary complications and its associated risk factors in children 
with suspected or confirmed obstructive sleep apnea (OSA) who underwent tonsillectomy or adenotonsillectomy in 
a tertiary government hospital. 

Methods. We conducted a retrospective cohort study. Medical charts of pediatric patients with suspected or 
confirmed OSA who were admitted for tonsillectomy or adenotonsillectomy from January 1, 2016 to December 31, 
2020 were retrieved and reviewed. Information of the individual patients including the demographic data, clinical 
profile, polysomnography results, and presence of postoperative pulmonary complications were recorded. Descriptive 
statistics was utilized to present continuous data while frequency and percentage for categorical data. Fisher exact 
test was used to compare the demographic profile of patients with postoperative pulmonary complications from 
those without. 

Results. A total of 90 patient records were analyzed. The mean age of the patient population was 7.87 years, 55.6% 
were male, 17.8% of patients were classified as obese. Thirty-four children had preoperative polysomnography and 
of these, 47.1% were classified as severe. Only two (2.2%) patients had postoperative pulmonary complications, 
which were bronchospasm and desaturation, respectively. There were no statistically significant differences noted 
in comparing the clinicodemographic profile of patients with postoperative pulmonary complications from those 
without complications. 

Conclusion. Our results showed that most pediatric patients with suspected or confirmed OSA who underwent 
adenotonsillectomy did not have pulmonary complications.
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INTRODUCTION

The prevalence of obstructive sleep apnea (OSA) in the 
pediatric population is estimated to be 3% and it peaks around 
2 to 8 years old.1,2 Adenotonsillar hypertrophy is the most 
recognized risk factor in children.3 An overnight sleep study 
or polysomnography (PSG) is often requested for pediatric 
patients with clinical features suggestive of obstructive sleep 
apnea for definitive diagnosis. It is also often done as part 
of preoperative risk evaluation. Untreated OSA is associated 
with a range of neurobehavioral, cardiovascular and growth 
consequences.4

Adenotonsillectomy remains the first-line treatment 
in the management of OSA presenting with adenotonsillar 
hypertrophy.3 Although the procedure is generally considered 
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safe and well-tolerated in children5, it can occasionally be 
accompanied by complications especially in patients evaluated 
preoperatively as high-risk6. Postoperative respiratory com-
promise, which is among the more serious complications is 
observed more in pediatric patients with OSA than in general 
population.7 As enumerated by the American Academy of 
Pediatrics (AAP), patients at high-risk for developing post-
operative complications after adenotonsillectomy include 
patients with the following characteristics: age less than 3 
years, severe OSA on polysomnography (defined as Apnea 
Hypopnea Index [AHI] ≥24 obstructive events/hour, SpO2 
nadir <80% or peak CO2 ≥60 mmHg), presence of cardiac 
complications of OSA, failure to thrive, obesity, craniofacial 
anomalies, neuromuscular disorders, and current respiratory 
infection.6 Potential respiratory complications may include 
minor complications such as desaturation of 94% which 
may either resolve spontaneously or reversed with minor 
intervention, or major complications such as bronchospasm 
or pneumonia which may require securing patient’s airway 
and mechanical ventilation.8,9 

Review of studies showed that the incidence of post-
adenotonsillectomy respiratory complications in children 
with OSA can range from 1%10 to as high as 20%.11 These 
conflicting reports have socioeconomic implications such as 
unnecessary pediatric intensive care unit (PICU) admissions 
especially in a third world country such as the Philippines, 
where there is high financial cost and limited availability 
of PICU beds, hence additional studies especially in our 
local setting may be helpful. We aimed to describe the 
demographic and clinical profile of pediatric patients with 
obstructive sleep apnea who underwent adenotonsillectomy 
in a tertiary government hospital in the Philippines as well 
as to identify the postoperative pulmonary complications, 
its rate and its associated risk factors. Data obtained from 
our study can help in setting a practice standard in terms of 
preoperative planning and risk evaluation of children with 
OSA undergoing this procedure.

METHODS

This retrospective cohort study was conducted at 
the Philippine General Hospital, a tertiary care public 
hospital in Manila. After obtaining approval from the 
University of the Philippines Manila Research Ethics Board 
(UPMREB) with UPMREB Code: 2021-332-01, a self-
funded retrospective chart review was performed. Included 
in the study were medical records of pediatric patients 
with suspected or confirmed OSA who were admitted for 
tonsillectomy or adenotonsillectomy from January 1, 2016 
to December 31, 2020. Patients who had additional surgical 
procedure other than adenotonsillectomy, those with cranio- 
facial malformations, genetic abnormalities, neuromuscular 
conditions, and those who were not able to undergo surgery 
(i.e., deferred surgery) were excluded from this study. 

The following clinicodemographic data were collected: 
patient age, sex, nutritional status, presence of comorbidities, 
symptoms of OSA, grade of tonsillar hypertrophy, pre-
operative ancillary laboratory results (CBC and/or chest 
x-ray), preoperative 2-D echocardiography findings of 
absence or presence of pulmonary hypertension, severity of 
OSA based on polysomnography result, as available, pre- 
operative anesthesia risk assessment based on American Society 
of Anesthesiologists (ASA) physical status, pre-operative 
pulmonary risk assessment, length of postoperative hospital 
stay, location of postoperative stay (Ward or Pediatric Intensive 
Care Unit [PICU]). Postoperative pulmonary complications 
assessed included minor complication: desaturation >80-94%, 
and major complications: desaturation ≤80%, laryngospasm, 
bronchospasm, pulmonary edema, atelectasis, pneumonia, and 
PICU upgrade. 

Sample size was determined using a 95% level of 
confidence with 5% error rate. Obstructive sleep apnea affects 
an estimated 3% of children. A minimum sample size of 
43 was computed using the following formula: n = Z2PQ/d2.

Descriptive statistics such as mean and standard 
deviation was utilized to present continuous data while 
frequency and percentage for categorical data. In comparing 
the demographic profile of patients  with postoperative 
pulmonary complications from those without, fisher exact test 
was used. A p value of <0.05 was used to determine statistical 
significance. Medcalc statistical software was used to carry out 
statistical calculations (Figure 1).

RESULTS

During the 5-year study period, a total of 104 pediatric 
patients with suspected or confirmed OSA were admitted to 
undergo tonsillectomy or adenotonsillectomy. Ninety patients 
met the inclusion criteria with a mean age of 7.87 years, 
50 boys and 40 girls (Table 1). 

Figure 1. Workflow diagram of the study.

104 pediatric patients admitted 
for adenotonsillectomy 

or tonsillectomy

90 met inclusion criteria: 
children with suspected 
or confirmed OSA who 

underwent adenotonsillectomy 
or tonsillectomy

Data Analysis: 
• Mean and standard deviation for continuous data
• Frequency and percentage for categorical data
• Fisher exact test for comparison of the demographic profile 

of patients with postoperative pulmonary complications from 
those without

14 were excluded:
• not suspected or 

confirmed case of OSA
• had additional surgical 

procedure
• deferred surgery
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Most (58.9%) patients were from the age range of 6 
to 11 years old. The prevalence of obesity, allergic rhinitis, 
and asthma in the patients were 17.8% (n = 16), 11.1% (n 
= 10) and 6.7% (n = 6), respectively. Fifteen patients had 
other medical problems: one with juvenile scoliosis, one 
with bilateral congenital hearing loss, one with benign 
febrile seizure, two with seizure disorder, three with G6PD 
deficiency, seven with skin allergy. None of these patients had 
postoperative pulmonary complications. 

The top 3 symptoms of OSA identified include habitual 
(nightly) snoring, sleep difficulties and daytime sleepiness. On 
grading of tonsillar size using Brodsky grading scale, majority 
(67.8%) had grade III tonsils. 

Only 34 children had polysomnography results and 
47.1% were classified as severe. All patients had normal pre-
operative CBC. Two (2.2%) of the subjects had preoperative 
chest x-ray finding of hilar lymphadenopathy. Only two 

(2.2%) of all patients had preoperative 2-D echo finding of 
mild pulmonary hypertension. Twenty-three (25.6%) patients 
were classified as high-risk on pulmonary preoperative risk 
assessment while 46 (51.1%) of the patients were categorized 
as ASA physical status II and only 3 (3.3%) as ASA III. 

Postoperative location of stay was at the regular ward for 
all patients and majority (82.2%) were discharged 24 hours 
after surgery.

In this study, only two of 90 (2.2%) patients had post-
operative pulmonary complications: one minor complica-
tion of desaturation at 92%, and one major complication 
of bronchospasm (Table 2). The minor complication case 
was identified in an obese 9-year-old girl with symptoms 
of OSA, with no polysomnography done and was classified 
as high-risk for procedure. She was treated with oxygen 
supplementation for a few hours at the postoperative care unit 
(PACU) prior to transfer to regular ward on room air. One 

Variable Frequency (N) Percentage (%)

Mean age (SD) 7.87 (3.36)
Age   

<2 years old 0 0.0
2-5 years old 26 28.9
6-11 years old 53 58.9
12-18 years old 11 12.2

Sex   
Male 50 55.6
Female 40 44.4

Nutritional Status   
Underweight 7 7.8
Normal 48 53.3
Overweight 19 21.1
Obese 16 17.8

Presence of Comorbidities   
Present 40 44.4
Absent 50 55.6

Symptoms of OSA
Habitual (nightly) snoring 90
Sleep difficulties 71
Daytime sleepiness 45
Headache during awakening 7
Hyperactivity 9

Grading of Tonsillar Size (Brodsky) 
Grade I 0 0.0
Grade II 4 4.4
Grade III 61 67.8
Grade IV 15 16.7
Mixed 10 11.1

Polysomnography   
Mild 10 29.4
Moderate 8 23.5
Severe 16 47.1
Not done 56  —

Variable Frequency (N) Percentage (%)

Preoperative CBC   
Normal 90 100.0
Abnormal 0 0.0

Preoperative Chest X-ray   
Normal 88 97.8
Abnormal 2 2.2

Preoperative 2-D Echo Finding of Pulmonary Hypertension 
Absent 88 97.8
Present 2 2.2

Preoperative Anesthesia Risk Assessment
ASA I 41 45.6
ASA II 46 51.1
ASA III 3 3.3
ASA IV 0 0
ASA V 0 0
ASA VI 0 0
E 0 0

Preoperative Pulmonary Risk Assessment
Low-risk 67 74.4
High-risk 23 25.6

Postoperative Length of Stay (Days)   
24 hrs 74 82.2
>24 hrs 16 17.8

Postoperative Location of Stay   
Ward 90 100.0
PICU 0 0.0

Abbreviations: ASA – American Society of Anesthesiologists, PICU – 
Pediatric Intensive Care Unit

Table 1. Demographic and Clinical Characteristics of Children with Suspected or Confirmed OSA who Underwent Tonsillectomy 
or Adenotonsillectomy (N=90)
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bronchospasm case, needing reintubation in the immediate 
postoperative period happened in a 3-year-old male with 
normal nutritional status, no comorbidities, and with low 
preoperative risk assessment. The patient was successfully 
extubated upon improvement after administration of systemic 
corticosteroid. He was observed and monitored at the PACU 
for a few hours prior to transfer to regular ward on room air. 
There were no other patients who developed complications 
(Table 2).

There were no statistically significant differences noted 
in comparing the clinicodemographic profile of patients with 
postoperative pulmonary complications from those without 
(Table 3).

Table 2. Rate of Pulmonary Complications in Study Population 
(N=90)

Type of Complication Frequency (N) Percentage (%)

Total rate of respiratory complications 2 2.2
Minor

Desaturations >80-94% 1 1.1
Major

Desaturations ≤ 80% 0 0
Laryngospasm 0 0
Bronchospasm 1 1.1
Pulmonary edema 0 0
Atelectasis 0 0
Pneumonia 0 0
PICU upgrade 0 0

Variable
With Pulmonary Complications (n=2) No Pulmonary Complications (n=88)

p value
n % n %

Age Range      
<2 years old —  —   
2-5 years old 1 50.0 25 28.4 0.656 ns

6-11 years old 1 50.0 52 59.1
12-18 years old 0 0.0 11 12.5

Sex      
Male 1 50.0 49 55.7 1.000 ns

Female 1 50.0 39 44.3
Nutritional Status

Underweight 0 0.0 7 8
0.490 nsNormal 1 50.0 47 53.4

Overweight 0 0.0 19 21.6
Obese 1 50.0 15 17

Presence of Comorbidities      
Present 1 50.0 39 44.3 1.000 ns

Absent 1 50.0 49 55.7
Tonsillar Hypertrophy Grading System (Brodsky)      

Grade I 0 0.0 0 0.0 0.315 ns

Grade II 0 0.0 4 4.5
Grade III 1 50.0 60 68.2
Grade IV 0 0.0 15 17.1
Mixed 1 50.0 9 10.2

Polysomnography      
Mild 0  — 10 29.4  —
Moderate 0  — 8 23.5
Severe 0  — 16 47.1
Not done 2  — 54  —

Preoperative CBC      
Normal 2 100.0 88 100.0  1.000 ns

Abnormal 0 0.0 0 0.0
Preoperative Chest X-ray      

Normal 2 100.0 86 97.7 1.000 ns

Abnormal 0 0.0 2 2.3
Preoperative 2-D Finding of Pulmonary Hypertension 

Absent 2 100.0 86 97.7 1.000 ns

Present 0 0.0 2 2.3

Table 3. Demographic and Clinical Data of Children with Suspected or Confirmed OSA based on the Absence or Presence of 
Pulmonary Complications after Tonsillectomy or Adenotonsillectomy (N=90)
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DISCUSSION

In children with obstructive sleep apnea, adenotonsillar 
hypertrophy is the most common anatomical abnormality 
associated.12 Adenotonsillectomy therefore, is the most 
common surgical intervention in this group.6 Prior to surgery, 
we request PSG to document OSA and its severity to better 
stratify patients according to their risk for complications. In 
our study, only 34 children (37.8%) had polysomnography 
results. This may be due to several reasons such as cost and 
limited number of PSG laboratories.13 

Adenotonsillectomy is generally safe and well-tolerated.5 
However, this procedure can occasionally be accompanied by 
complications especially in high-risk patients. In a meta-
analysis of 23 articles by De Luca Canto in 2015, children 
with OSA had a fivefold increase in postoperative respira-
tory complications namely supraglottic obstruction, breath 
holding, desaturation on anesthetic induction and emergence 
from anesthesia after adenotonsillectomy compared to 
those without OSA.14 Our study showed that among those 
34 children who had preoperative PSG, majority (47.1%) 
were classified as severe. None of these patients developed 
postoperative pulmonary complications. 

For the other high-risk characteristics, a study by Ma 
in 2011 showed that patients with higher BMI z-score 
has a higher risk for developing postoperative respiratory 
complications.15 This was the opposite in a study by Kasle 
and Smith.16,17 As for the age, there was noted to be a 
significantly greater number of postoperative pulmonary 
complications in children younger than the age of 3 years 
as reported by Thongyam and Smith.8,17 Other risk factors 
accounted were history of allergic rhinitis9,15, asthma15,18, 
history of smoke exposure at home18. Our results showed 

no significant statistical associations between the clinico- 
demographic characteristics of the patients and the presence 
of respiratory complications.

The wide range of incidence rates of post-
adenotonsillectomy respiratory complications in children 
with OSA ranges from 1%10 to as high as 20%11 may probably 
be due to the differences in the definitions of respiratory 
complications in each study which can be divided into minor 
and major. Minor respiratory complications may either 
resolve spontaneously or could be reversed with a minor 
intervention8. An example would be desaturation of less than 
95% which may improve spontaneously or after administering 
non-invasive oxygen support. On the other hand, major 
complications may require securing patient’s airway through 
endotracheal intubation and/or require admission at the 
ICU. These may include laryngospasm, bronchospasm, 
apnea, pneumonia, acute pulmonary edema.8,9 Our results 
demonstrate that most pediatric patients with suspected 
or confirmed OSA who underwent adenotonsillectomy 
did not have pulmonary complications. Only two patients 
had postoperative pulmonary complications, which were 
bronchospasm and desaturation, respectively. This was also 
the case in Jiang’s retrospective chart review in 2014 which 
showed that while the overall prevalence of severe OSA out of 
their 235 subjects was high (38%), there were no patients who 
had acute postoperative respiratory complications.13

As mentioned, earlier studies and the AAP identified 
high-risk children for developing respiratory complications 
post-surgery.6 Because of this, many hospitals would admit 
this group of patients electively to the pediatric intensive care 
unit (PICU) for airway monitoring after adenostonsillectomy. 
It was also a practice in our institution to refer high-risk 
patients to PICU for postoperative care and placement. 

Variable
With Pulmonary Complications (n=2) No Pulmonary Complications (n=88)

p value
n % n %

Preoperative Anesthesia Risk Assessment
I 1 50.0 40 45.5  1.000ns

II 1 50.0 45 51.1
III 0 0.0 3 3.4
IV — —
V — —
VI — —

Preoperative Pulmonary Risk Assessment      
Low-risk 1 50.0 66 75 0.448ns

High-risk 1 50.0 22 25
Postoperative Length of Stay (Days)

24 hrs 2 100.0 72 81.8 1.000ns

>24 hrs 0 0.0 16 18.2
Postoperative Location of Stay

 Ward 2 100.0 88 100.0 1.000ns

 PICU 0 0.0 0 0.0

Table 3. Demographic and Clinical Data of Children with Suspected or Confirmed OSA based on the Absence or Presence of 
Pulmonary Complications after Tonsillectomy or Adenotonsillectomy (N=90) (continued)
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Some reviews such as by Arambula in 2018 indicate that 
most children with OSA underwent surgery without 
complications and routine postoperative ICU admission 
post-adenotonsillectomy may be unnecessary for many of 
these patients.19 In our study, none of the subjects required 
postoperative PICU care including the two patients who 
had postoperative pulmonary complications. Aside from 
a very low rate of respiratory complications in this study, 
placement at the PACU for a few hours post-surgery with 
close monitoring and active management may also have 
contributed to unnecessary PICU admission.

The limitations of our study include a relatively small 
cohort, as well as the small number of children with pulmonary 
complications which may have limited the detection of 
statistically significant differences. Since we did a retrospective 
study, data collection is limited by information recorded in 
the charts. Some relevant information may have not been 
recorded and complications that occurred after discharge 
may be missed. Additionally, majority of our subjects did not 
have preoperative PSG done. Analysis of polysomnography 
results and parameters might also help identify patients who 
would be at risk of postoperative pulmonary complications. 
These may serve as areas for further study.

CONCLUSIONS AND RECOMMENDATIONS

Our results showed that most pediatric patients with 
suspected or confirmed OSA who underwent adeno-
tonsillectomy did not have pulmonary complications. 
There were no statistically significant differences noted in 
comparing the clinicodemographic profile of patients with 
postoperative pulmonary complications from those without. 
Further studies with larger sample size, involving multiple 
medical institutions and a prospective study design preferably 
all subjects with PSG results are recommended for better 
statistical output and representation of Filipino children.

Statement of Authorship
All authors certified fulfillment of ICMJE authorship 

criteria.

Author Disclosure
All authors declared no conflicts of interest. 

Funding Source
This study was self-funded by the authors.

REFERENCES

1. Wilmott RW, Deterding RR, Li A, Ratjen F, Sly P, Zar H, et al. Kendig’s 
Disorders of the Respiratory Tract in Children, 9th ed. Philadelphia, 
PA: Elsevier; 2018. pp. 1152-1157. 

2. Chang SJ, Chae KY. Obstructive sleep apnea syndrome in children: 
Epidemiology, pathophysiology, diagnosis and sequelae. Korean J 
Pediatr. 2010 Oct; 53(10):863-71. doi: 10.3345/kjp.2010.53.10.863.

3. Ng DKK, Huang YS, Teoh OH,  Preutthipan A, Xu ZF, Sugiyama 
T, et al. The Asian Paediatric Pulmonology Society (APPS) position 
statement on childhood obstructive sleep apnea syndrome. Pediatr 
Respirol Crit Care Med. 2017;1(2):26-38. doi: 10.4103/prcm. 
prcm_13_17 

4. Remulla AT. Pediatric obstructive sleep apnea and adenotonsillectomy. 
Philipp J Otolaryngol Head Neck Surg. 2008 Jun;23(1):41-3. doi: 
10.32412/pjohns.v23i1.779. 

5. Gipson K, Lu M, Kinane TB. Sleep-disordered breathing in children. 
Pediatr Rev. 2019 Jan;40(1):3-13. doi: 10.1542/pir.2018-0142. Erratum 
in: Pediatr Rev. 2019 May; 40(5):261. doi: 10.1542/pir.405261. 

6. Marcus CL, Brooks LJ, Draper KA,  Gozal D, Halbower AC, Jones 
J, et al. Diagnosis and management of childhood obstructive sleep 
apnea syndrome. Pediatrics. 2012 Sep;130(3):576-84. doi: 10.1542/ 
peds.2012-1671. 

7. Patino M, Sadhasivam S, Mahmoud M. Obstructive sleep apnoea in 
children: perioperative considerations. Br J Anaesth. 2013 Dec;111 
Suppl 1:i83–95. doi: 10.1093/bja/aet371. 

8. Thongyam A, Marcus CL, Lockman JL,    Cornaglia M,   Caroff 
A, Gallagher PR, et al. Predictors of perioperative complications in 
higher risk children after adenotonsillectomy for obstructive sleep 
apnea: a prospective study. Otolaryngol Head Neck Surg. 2014 
Dec;151(6):1046-54. doi: 10.1177/0194599814552059. 

9. Martins RO, Catello-Branco N, de Barros JL, Weber SAT. Risk 
factors for respiratory complications after adenotonsillectomy in 
children with obstructive sleep apnea. J Bras Pneumol. 2015 May-
Jun;41(3):238-45. doi: 10.1590/S1806-37132015000004415. 

10. Konstantinopoulou S, Gallagher P, Elden L,   Garetz SL,   Mitchell 
RB,  Redline   S, et al. Complications of adenotonsillectomy for 
obstructive sleep apnea in school-aged children. Int J Pediatr 
Otorhinolaryngol. 2015 Feb;79(2):240-5. doi: 10.1016/j.ijporl.2014. 
12.018. 

11. Allen DZ, Worobetz N, Lukens J, Sheehan C, Onwuka A, Dopirak 
RM, et al. Outcomes intensive care unit placement following 
pediatric adenotonsillectomy. Int J Pediatr Otorhinolaryngol. 2020 
Feb;129:109736. doi: 10.1016/j.ijporl.2019.109736. 

12. Marcus CL, Moore RH, Rosen CL, Giordani B, Garetz SL, Taylor 
HG, et al. A randomized trial of adenotonsillectomy for childhood 
sleep apnea. N Engl J Med. 2013 Jun; 368(25):2366-76. doi: 10.1056/ 
NEJMoa1215881. 

13. Jiang N, Muhammad C, Ho Y, Del Signore AG, Sikora AG, Benjamin 
D Malkin BD. Prevalence of severe obstructive sleep apnea in 
pediatric adenotonsillectomy patients. Laryngoscope. 2014 Aug; 
124(8):1975-8. doi: 10.1002/lary.24692. 

14. De Luca Canto G, Pacheco-Pereira C, Aydinoz S,   Bhattacharjee 
R,   Tan HL,   Kheirandish-Gozal L, et al. Adenotonsillectomy 
complications: a meta-analysis. Pediatrics. 2015 Oct;136(4):702-18. 
doi: 10.1542/peds.2015-1283. 

15. Ma ALT, Lam YY, Wong SF, Ng DK, Chan CH. Risk factors for 
postoperative complications in Chinese children with tonsillectomy 
and adenoidectomy for obstructive sleep apnea syndrome. Sleep 
Breath. 2012 Sep;16(3):909-11. doi: 10.1007/s11325-011-0561-6. 

16. Kasle D, Virbalas J, Bent JP, Cheng J. Tonsillectomies and respiratory 
complications in children: A look at pre-op polysomnography risk 
factors and post-op admissions. Int J Pediatr Otorhinolaryngol. 2016 
Sep;88:224-7. doi: 10.1016/j.ijporl.2016.07.017. 

17. Smith DF, Spiceland CP, Ishman SL,    Engorn BM,   Christopher 
Donohue C,   Park PS, et al. Admission criteria for children with 
obstructive sleep apnea after adenotonsillectomy: considerations for 
cost. J Clin Sleep Med. 2017 Dec;13(12):1463-72. doi: 10.5664/ 
jcsm.6850. 

18. Moroco AE, Saadi RA, Wilson MN. Post-tonsillectomy respiratory 
complications in children with sleep disordered breathing. Int J 
Pediatr Otorhinolaryngol. 2020 Apr;131:109852. doi: 10.1016/j. 
ijporl.2019.109852. 

19. Arambula AM, Xie DX, Whigham AS. Respiratory events after 
adenotonsillectomy requiring escalated admission status in children 
with obstructive sleep apnea. Int J Pediatr Otorhinolaryngol. 2018 
Apr;107:31–6.  doi: 10.1016/j.ijporl.2018.01.009.

VOL. 58 NO. 22 202428

Postoperative Pulmonary Complications following Adenotonsillectomy


