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INTRODUCTION
Pediatric Sleep-Disordered Breathing (SDB) is a spectrum of 

conditions that occur as a result of upper airway narrowing during 
sleep. Th e frequency and severity of upper airway narrowing may lead 
to gas exchange abnormalities and frequent arousals during sleep. 
Sleep related breathing disorder may range from range from primary 
snoring (mildest) to upper airway resistance syndrome to obstructive 
hypoventilation and obstructive sleep apnea (severe) [1]. 

 Th e prevalence of SDB in children may approach 11% [2]. 
Adeno-tonsillar hypertrophy is the commonest causes of SDB in 
children. Th e three main symptoms of SDB in children are snoring, 
apnea with noisy resumption of breathing, and diffi  culty in breathing 
during sleep. Restless sleep, persistent body movements during sleep 
and abnormal sleeping positions (kneeling or upright) can also be 
seen in children with adenotonsillar hypertrophy presenting with 
SDB. Few children may complain of nocturnal enuresis. Some may 
have compromised somatic growth and cardiovascular complications 
and pulmonary hypertension at presentation [3]. 

 Children with sleep disorder breathing disorder may also 
have multiple neurocognitive behavioral issues like hyperactivity, 
restlessness, inattention, alertness, aggressive behavior, learning 
diffi  culties and emotional issues like depression, anxiety, aggression, 
conduct problem at school, peer related issue and social withdrawal 
issues [4]. Th is may aff ect memory processes, lead to low IQ levels, 
language delays and are usually poor academic performers in the 
school.

Adeno tonsillectomy has been shown to be eff ective in 
reversing the ventilatory and sleep disturbances in children with 
SDB [5,6]. But does adenotonsillectomy reverse the neurocognitive 
and behavioral defi cits seen in SDB? Medical management with 
intranasal corticosteroids, course of antibiotic therapy, antiallergic 
treatment have also been shown to eff ective in the management of 
SDB in children. How eff ective is medical treatment in comparison 

to adenotonsillectomy in reversing the neurocognitive and sleep 
behavior in children presenting with sleep disorder breathing. 

 Th is study was designed to study the eff ect of adenotonsillectomy 
on the behavioral and cognitive defi cits in children suff ering from 
Sleep disorder breathing and to compare it with children receiving 
medical therapy.

MATERIALS AND METHODS 
Th is study was a randomized prospective observational control 

study and was approved by the institute review board. Th e study 
period was from July 2017 to December 2018. Th is study included 40 
consecutives children who were having symptoms of sleep disordered 
breathing and had adeno-tonsillar hypertrophy on examination. Th ey 
were divided randomly into 2 groups based on randomization table. 

Group A: Th ese children underwent Adenotonsillectomy. 

Group B: Th ese children were given medical management 
consisting of tab amoxiclav 15-20 mg/kg/day for 3 weeks, levocetrizine 
oral solution .5 mg/ml for 6 weeks, saline nasal drops three drops/ 
three times a day and mometasone nasal spray 2 puff s /day for 6 
weeks.

Children with co-existing conditions that exacerbate OSAs 
(congenital disorder, allergy, poorly controlled asthma or cardiac 
disease), history of medication for ADHD, children diagnosed with 
mental Retardation, neurological disorder, history of head Injury 
or brain trauma, obese children with BMI > 25 and uneducated 
caregivers who couldn’t fi ll the questionnaires were excluded from 
the study. 

STUDY METHODOLOGY 
Th e tools of study - was 

1. Child Behavior Questionnaire -Parent Version Probit 2 Study 
[7].
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2. Children’s Sleep Habits Questionnaire [8].

All the children attending the outpatient department of 
department of Otolaryngology, PGIMER, Chandigarh with 
complaints of adeno-tonsillar hypertrophy were screened and those 
with history of disturbed sleep behavior and frequent arousals were 
included in the study. A detailed general physical examination along 
with detailed otolaryngologic examination was done and fi ndings 
recorded. An informed consent from parents was taken before 
inclusion of study. Th e parents and care takers were counselled and 
informed about the procedures and treatment and only those who 
were willing that their children be included in the study were enrolled 
for the study.

Caregivers of children were asked to fi ll questionnaire related with 
child’s behavior during sleep using Child’s sleep habit questionnaire 
and quality of life (with OSA-18) questionnaire to assess the severity 
of sleep related breathing disorder. 

Child psychologist and parents and caregivers of children were 
asked to fi ll child behaviour questionnaire - Parent Version Probit II 
Study independently. Th e average scores of both scores were recorded 

Postoperative assessment: 

Th e children were reassessed aft er three months and 1 year 
in both the groups. Detailed clinical examination was done and 
improvement in symptoms was recorded in both the groups. Care 
giving parents were again asked to fi ll questionnaire related with 
child’s behavior during sleep using Child’s sleep habit questionnaire 
and quality of life (with OSA-18) questionnaire. Child was referred 
to child psychologist for assessment of general behavior and mental 
functioning. Parents and caregivers and child psychologist were again 
asked to fi ll child behaviour questionnaire - Parent Version Probit II 
Study independently. Th e average of both scores were considered for 
evaluation.

Th e statistical analysis was done using the student t test. Th e 
comparison of Pre and Post intervention of both Group’s variable 
was done using Mc Nemar Bowker test. Levene’s test was used to test 
the equality of variance and obtain the p - values of the sub variant of 
CBQ & SHQ scores.

RESULTS
A total of 40 children who fulfi lled the inclusion and exclusion 

criteria were included in the study. Th e mean age of children’s 
in group I was 6.1years (4-10 years) and the mean age in group II 
was 5.37 year (3-12years) (p >.05). Out of 20 children in group I, 
15 children (75%) were males and 5 children (25%) were female. 
In group II out of 20 children 16 children (80%) were males and 4 
children (20%) were female. (p >.05) Snoring at night was the most 
common symptom in both the groups. It was the presenting feature 
in 50% of children of group I and 58% of children in group II. Other 
presenting symptoms were recurrent respiratory infections (25%), 
altered sleep habits during sleep (15%), changes in mood and poor 
school performance (5%) and bedwetting (1%).

 Adenoid and tonsillar status was recorded preoperatively and at 
3 months and 1year aft er intervention in both the group I and group 
II using lateral x ray of neck and nasal endoscopy. Preoperatively in 
group I, 14 children (70%) had grade III, 3 (15%), grade IV, 1 (4%) 
grade II and 2 (9%) had grade I adenoid hypertrophy. While in group 
II, 15 children (75%) had grade III, 3 (15%) grade IV, 1 (5%) grade II 
and 1 (5%) grade I adenoid hypertrophy. Comparison of preoperative 

adenoid status of Group I and group II was nonsignifi cant (p >.05) At 
3 months and 1 year aft er adenoidectomy adenoid hypertrophy was 
absent in all gr I children while at 3 months in group II, 7 children had 
grade I, 10 had grade II, 2 had Gr 3 and 1 had grade 4 hypertrophy 
and at 1 year 9 children had grade 1, 8 had grade 2 and 2 had grade 3 
and 1 had grade 4 adenoid hypertrophy (Figure 1a).

Th e tonsillar status was also assessed at presentation and at 3 
months and 1 year aft er intervention in both the groups. Preoperatively 
in Group I, 14 children (70%) had grade III tonsillar hypertrophy, 3 
children (15%) had grade IV, 2 (10%) had grade II and 1 (5%) had 
grade I while in group II, 12 children (60%) had grade III, 4 (20%) 
grade IV, 3 (15%) had grade II, 1 (5%) had grade II and 1 (5%) had 
grade I tonsillar hypertrophy. (p >.05). At 3 months in group I only 1 
patient had small remnant of tonsillar tissue which was not operated, 
while at 1 year no tonsillar remnant was seen in any group I child. 
While at 3months in Group II,7 children had grade I, 9 had grade II, 
2 had grade 3 and 2 had grade 4 tonsillar hypertrophy. At 1 year aft er 
intervention in group II, 9 children had grade 1, 7 had grade 2 and 3 
had grade 3 and 1 had grade 4 tonsillar hypertrophy (Figure 1b).

Sleep related breathing disorder was assessed by Child’s sleep 
habit and quality of life (with OSA-18) questionnaire in both the 
groups. Th e mean preintervention score of sleep questionnaire in 
group I was 55.35 (35-80) while the mean score in group II was 54.65 
(40-80). Th e diff erence between both groups was not signifi cant. (p 
>.05)

Behavior issuers in children with sleep related breathing disorder 
was assessed using child behaviour questionnaire - Parent Version 
Probit II Study. Th e pretreatment scores were recorded in both the 
groups. Th e mean child behavior questionnaire score in group I was 
35.15 (29-44), while the mean score in group II was 33.95 (20-43). 
Th ere was no statistical diff erence between both the groups. (p >.05). 
Both groups were found to be comparable in all parameters measured. 

We compared the Sleep Habit Questionnaire scores both pre and 
post operatively in both Groups. In group I, the pre intervention mean 
SHQ score was 55.35 (35-68) and the mean post intervention SHQ 
score was 67.05 (46-65) at 3 months and 72.05 (34-80) at 1 year. Th is 
was found to be statistically signifi cant. (p > 0.023). While in group 
II children the mean pre intervention SHQ score was 54.65 (35-68) 
and the post intervention the mean SHQ score was 60.05 (46-65) at 
3 months and 63.2 (38-76) at 1year. (p value .30). Th e mean post-
operative SHQ score of both groups at the end of 1year was compared 
between both groups. Th e mean postoperative SHQ score in group 
I at 1year was70.05 (34-80) and Group II was 63.2 (38-76). (p value 
.023). Adenotonsillectomy was found to signifi cantly improve the 
postoperative SHQ scores when compared to conservative treatment 
(Figure 2). 

We also evaluated the sleep behavior in terms of sleep habits like 
bed time behavior, sleep behavior, waking during night and morning 
wake between both groups I and II. No signifi cant diff erence in the 
sleep behavior was observed aft er 1 year of intervention in both the 
groups (table 1).

Child behavior questionnaire was assessed using child behaviour 
questionnaire - Parent Version Probit II in both the groups at diff erent 
times. We compared mean diff erence between the preoperative-post 
operative CBQ score in both the groups.

 Th e mean Preoperative CBQ score in group I was 35.15 and 
Postoperative CBQ score at 3 months was 39.1 and at 1year it was 41.1. 
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(p value .078) which was nonsignifi cant. While in group II the mean 
preintervention CBQ score was 33.95- and 3-month post intervention 
score was 38.5 (15-55) and at 1 yr the mean CBQ score was 39 (15-
65). Th e diff erence was statistically non-signifi cant (p value .075). 
We also compared the mean post-operative CBQ score between both 

groups at 3 month and 1 year. Th e diff erence was also statistically not 
signifi cant. (p value.625). Child behavior questionnaire scores were 
not signifi cantly diff erent between the adenotonsillectomy and the 
conservative management group (Figure 3). 

We also evaluated the child behavior in terms of emotional 

 

Figure 1a,b: Shows the status of adenoid and tonsils preoperatively and after 3 months and 1 year after surgery.

 

Figure 2: Sleep habit scores in both the groups pre and post intervention.
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problem, conduct problem, hyperactivity, peer problem and 
Prosocial, between both groups I and II before and aft er intervention 
based on questionnaire componnents. 

In group I, mean emotional problem behavior questionnaire 
score preoperatively was 7.25 and post-operative at 1 year it was 
9.45. Th is was signifi cant (p value .014). In group II, the emotional 
problem score pre intervention was 6.20 and post intervention score 
at 1yr it was 7.00 which was not statistically signifi cant (p value 
0.105). Emotional scores in children were found to be improved in 
the adenotonsillectomy group. 

Th e mean conduct problem score in Group I preoperatively was 
6.75 and postoperative conduct score at 1 yr was 7.8. Th is was not 
signifi cant (p value 0.378). While the mean conduct problem score 
pre intervention was 6.40 in group II while post intervention at 1 
year the score was 8.22 which also was found not signifi cant. (p value 
0.105). Both adenotonsillectomy and conservative management of 
SDB in children did not signifi cantly improve the conduct problem 
scores in children aft er 1 year.

We also assessed the hyperactivity score. In Group I preoperative 
hyperactivity score was 6.45 (3-13) while postoperative at the end of 
1 year the score was 7.5 (5-15) which was found to be signifi cant. (p 
value 0.042) while in group II the mean hyperactivity questionnaire 
score pre intervention was 7.6 (5- 20) and post intervention score at 
1 year was 7.8 (5 - 20). Th is was also found non-signifi cant. (p value 
- 0.50).

 Peer problem issues in children were also assessed using 
questionnaire. In group I the peer problem score preoperatively was 
7.0 (4-11) and postoperatively at 1 year was 7.25 (0 - 16) (p value 0. 
513) which was non-signifi cant. In group II, peer problem score pre 
intervention score was 6.7 (0-15) and post intervention at 1 year was 
7.6 (0-18) (p value .45) which was also found nonsignifi cant.

Social behavioral issues in children was assessed using prosocial 
questionnaire scores. In group I, the mean preoperative prosocial 
score was 7.5 (4-13) and post-operative pro social questionnaire 
scores at 1 year was 7.55 (3-15) (p value 0.783) nonsignifi cant. While 
in group II, 

Peer problem score pre intervention was 6.7 (3-10) and post 
intervention at 1year it was 7.6 (4-12) (p value .440) which was also 
non- signifi cant (Table 2).

DISCUSSION
Adeotonsillectomy is considered to be the gold standard for the 

management of sleep disorder breathing disorder in children if children 
have signifi cant adenotonsillar hypertrophy at presentation. Children 
who undergo adeno-tonsillectomy for adenotonsillar hypertrophy 
and sleep related breathing disorder may experience improved sleep 
and alleviation of upper airway obstruction. Th ere are reports in the 
literature which prove that adenotonsillectomy improves many of 
the behavioral and neurocognitive functions in children occurring 
due to sleep related breathing disorder.5,6 But is conservative medical 

Table1: Comparison of pre and postintervention sleep behavior scores in both 
the groups.

Group I Group I Group II Group II

Mean preop Mean post 
op at 1 yr

p 
values

Mean 
pre op

Mean post 
op at 1 yr

p 
values

SHQ 55.35 67.05 .001 54.65 60.05 0.32

Bedtime
22.55

25.65 .10 22.44 23.85 .12

Sleep Be-
haviour

21.20
24.60

0.15 21.65
22.65

.77

Waking 
During 
Night

7.55 6.50
0.16 3.70 5.25 .30

Morning 
Wake up

7.10
9.50 .081 7.65 7.80 .64

 

Figure 3: Child behavior scores in the both the groups pre and post intervention at 1 year.
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Table2: Comparison of pre and postintervention CBQ in both the groups.\

Group 
I Group I Group II Group II

Mean 
preop

Mean post 
op at 1 yr

P 
values

Mean pre 
op

Mean 
post op 
at 1 yr

p values

CBQ 35.1 39.1 0.78 33.95 38.50 .786

Emotional
problems 7.2 9.4 0.014 6.20 7.55 0.015

Conduct
prob-lems 6.7 7.8 0.378 6.40 8.22 0.378

Hyperactivity 6.4 7.0 0.428 7.6 7.40 .428

Peer 
problem 7.0 7.2 0.513 6.7 7.60 0.513

Prosocial 7.5 7.5 0.783 6.9 7.70 .783

treatment equally eff ective in improving the sleep related breathing 
disorder and other behavioral issues in children? How does it 
compare with improvement seen aft er adeno-tonsillectomy? Th is 
study was done to compare the improvements in Sleep behavior and 
overall behavior in children aft er adenotonsillectomy in comparison 
to conservative medical treatment in children presenting with SDB.

In our study, the children presented most commonly with history 
of snoring (50%). Other common symptoms were history of recurrent 
upper respiratory tract infections, altered sleep habit, mood changes 
and poor school performance and bed wetting. Our study also 
highlights that children with sleep disorder breathing have emotional 
and behavioral changes which may include hyperactivity, inattention, 
and conduct problems, peer problem issues and social issues.

 We found a statistically signifi cant diff erence in the sleep behavior 
scores between pre and post adenotonsillectomy in group I. (p value 
0.023) while in group II diff erence between the Pre intervention and 
the post intervention SHQ score was nonsignifi cant. (p value 0.30). 
So we conclude that adenotonsillectomy is better in controlling sleep 
related behavioral issues in children who have sleep related breathing 
disorder due to adenotonsillar hypertrophy in comparison to the 
conservative management. 

Child behavioral issues in children with sleep related breathing 
disorder was assessed using child behaviour questionnaire - Parent 
Version Probit II preoperatively, at 3 month and 1 year aft er 
intervention in both the groups. Th ough we did fi nd improvement 
in postoperative CBQ score in children post adenotonsillectomy in 
group I and post medical treatment in group II but the diff erence was 
found to be statistically insignifi cant. We also compared the mean 
postintervention scores of both groups at 1 year. Th ough the CBQ 
scores were slightly better in group I than group II but the diff erence 
was statistically found nonsignifi cant. (p value .625). Th is shows 
that adenotonsillectomy improved children overall behavior scores 
but was not superior to medical management. We conclude that 
though overall CBQ score improves aft er both adenotonsillectomy 
and medical treatment in children with SDB but the magnitude of 
improvement is more in the adenotonsillectomy group [9]. Even 
Carole et in her randomized trial concluded that strategy of watchful 
waiting and surgical treatment by adenotonsillectomy though 
did not improve the attention and executive function but they did 
signifi cantly reduce the symptoms and improved the child ’s behavior 
outcome and quality of life [10].

We also found statistically signifi cant improvement of 

postoperative emotional and hyperactivity scores in group I as 
compared II.Th is suggests that adenotonsillectomy is better in 
controlling hyperactivity and emotional problems in children 
presenting with SDB and adenotonsillar hypertrophy as compared to 
medical management. However, pre and post intervention conduct 
score, peer problem score and pro social score were found to be 
non- signifi cant between both group I and II. (p >.05). Th is suggests 
that adenotonsillectomy is better in controlling hyperactivity and 
emotional problems in children as compared to medical management. 
Mitch El in their study reported signifi cant improvement in the BASC 
scales of atypicality, depression, hyperactivity, and somatization aft er 
adenotonsillectomy [11].

We also correlated the severity of behavioral changes seen 
preoperatively with severity of sleep disorder breathing assessed by 
sleep breathing questionnaire. We did not fi nd a positive correlation 
between the degree of behavioral impairment seen in children 
assessed by CBQ scores and the degree of sleep disorder breathing 
questionnaire and the grade of adeno-tonsillar hypertrophy. Th is 
fi nding is similar to study done by Owens et al, Friedman et al [12,13].

CONCLUSION
Children with sleep disorder breathing disorder have multiple 

neurocognitive behavioral issues like hyperactivity, emotional issues 
like depression, anxiety, aggression, conduct problem at school, 
peer related issue and social withdrawal issues. Adenotonsillectomy 
improved overall child behavior scores though it was not found 
superior to medical management. Hyperactivity and emotional 
scores in children were found to improve signifi cantly aft er adeno-
tonsillectomy.

COMPLIANCE WITH ETHICAL STANDARDS
Institutional Ethics board approval was taken. All procedures 

performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki declaration 
and its later amendments or comparable ethical standards. Informed 
consent was obtained from all individual participants included in the 
study.
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