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Objectives/Introduction: To assess the dentofacial characteristics in children referred to a tertiary pediatric sleep center. 

Methods: A prospective cross-sectional study was conducted among children (8 to 18 years old) who were undergoing evaluation at a 
pediatric sleep center. The data obtained included polysomnography results, profile photo, intraoral examination, and dental history 
questionnaire. Comparisons were made between groups based on severity of obstructive sleep apnea (OSA) (no, mild, or moderate-
severe OSA), and separately by surgical status (surgically naïve vs postadenotonsillectomy). 

Results: A total of 95 patients enrolled in this study. Facial convexity of the moderate-severe OSA group showed a statistically 
significant difference (P=0.02) when compared to the no OSA group. Sixty-nine patients were in the surgically naïve group and 26 
subjects were in the postadenotonsillectomy group. No statistically significant differences in dentofacial characteristics were found 
between the surgically naïve and postadenotonsillectomy groups. 

Conclusions: Facial convexity varied between the children in different OSA severity groups. There were no significant differences in 
the dentofacial characteristics between the children who had prior adenotonsillectomy and those who were surgically naïve. Although 
these findings are limited due to the small sample size and confounding variables, further study is warranted to better incorporate the 
role of dentofacial assessments and care in treatment. 

Clinical Implication: The presence or severity of pediatric OSA is not to be determined by dentofacial morphology alone, though there 
is a plausible role of quantifying dentofacial characteristics in advancing the care of those referred for OSA evaluation. 
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INTRODUCTION 

Obstructive sleep apnea (OSA) is defined by a 

recurrent occlusion of the upper airway during sleep, 

resulting in gas exchange abnormalities and/or cortical 

arousals. In children, the sequelae of untreated OSA are 

associated with physical and psychosocial consequences 

on their development. The prevalence of childhood OSA is 

estimated to be between 1% to 4%.1 

The American Academy of Pediatrics recommends 

adenotonsillectomy as the first-line treatment for pediatric 

OSA.2 Although severity of OSA may often improve, 

recent reports indicate the effectiveness of 

adenotonsillectomy to vary from 27.2% to 82.9%.3 At 

times adenotonsillectomy is performed in children 

suspected of having OSA even without definitive 

adenotonsillar hypertrophy. Lymphoid tissues may not be 

visibly hypertrophic during a standard physical 

examination when the child is awake; yet, it can still restrict 

a significant portion of the upper airway while the child is 

asleep.4 Nevertheless, adenotonsillectomy poses serious 

risks, such as airway hemorrhage and respiratory 

compromise resulting in oxygen desaturation and/or 

hypercapnia.5 Careful consideration should be made before 

surgical intervention is rendered, because the etiology of 

pediatric OSA is multifactorial. 

There are several risk factors associated with pediatric 

OSA, including certain craniofacial and dentofacial 

characteristics that are of particular interest for the 

orthodontic community. These include a narrow maxilla, 

long facies, retrognathic mandibles, steeper mandibular 

plane angles, and tendency for class II malocclusion.6-11 

Although some prior studies have not conclusively linked 

malocclusion to children younger than 10 years suspected 

of having OSA, the association is not well understood in 

older youth and adolescents, many of whom are in active 

community orthodontic care.12-14  Further evidence-based 

information, when coupled with clinical history, will better 

inform the clinician of the possibility of undiagnosed 

pediatric OSA. Therefore, referral to a sleep specialist may 

lead to possible early diagnosis via polysomnography and 

subsequent treatment.  

Treatment for pediatric OSA has historically been 

adenotonsillectomy as the first line of treatment, but there 

has been growing interest and need for orthodontic 

intervention, particularly for patients who are not 

candidates for adenotonsillectomy or who have OSA 

refractory to adenotonsillectomy. A better understanding of 
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Table 1. Subject and demographic characteristics, stratified by OSA severity. Results with (%) shows percentage 
of total group, and (IQR) represents interquartile range. 

Total No OSA Mild OSA 
Moderate - 

Severe OSA 

(N=95) (N=21) (N=54) (N=20) 

Male:  n (%) 62 (65.3%) 13 (61.9%) 35 (64.8%) 14 (70.0%) 

Female: n (%) 33 (34.7%) 8 (38.1%) 19 (35.2%) 6 (30.0%) 

Age: median (IQR) 11 (9.0, 13.0) 10 (9.0, 12.0) 12 (9.0, 14.0) 12 (11.0, 13.0) 

BMI Z-Score: median (IQR) 1.0 (-0.04, 2.1) 0.4 (-0.3, 1.4) 0.6 (-0.5, 1.8) 2.2 (2.0, 2.6) 

oAHI: median (IQR) 2.0 (1.0, 4.7) 0.7 (0.3, 0.8) 2.0 (1.5, 3.5) 8.8 (7.2, 15.1) 

Mallampati: median (IQR) 2.0 (1.0, 2.0) 2.0 (1.0, 2.0) 2.0 (1.0, 2.0) 2.0 (1.0, 2.1) 

T&A Status 

Surgically Naïve: n 65 17 34 14 

Post-T&A: n 30 4 20 6 

the dentofacial features of these patients will help to shape 

the role of orthodontic treatment in the future, given the 

increasing recognition of adverse effects of untreated 

pediatric OSA. 

OBJECTIVES 

The purpose of this exploratory study was to evaluate 

the dentofacial characteristics (Angle classification, 

overjet, overbite, and facial profile) of children referred to 

a tertiary sleep center, and to stratify those features by 

severity of OSA and the surgical status (surgically naïve or 

postadenotonsillectomy). 

MATERIALS AND METHODS 

This was a prospectively recruited, cross-sectional 

sample of consecutive pediatric patients undergoing 

polysomnography (PSG) at an American Academy of 

Sleep Medicine (AASM) accredited tertiary pediatric sleep 

center. Patients met eligibility inclusion if they were 

between 8 to 18 years of age, and excluded if they had a 

documented congenital or acquired craniofacial syndrome, 

prior orthodontic treatment, or active participation in 

another research study on the night of PSG. Eligible 

patients were approached at the time of PSG, and written 

consent from guardians and assent from minors were 

obtained to participate in the study. This study was 

approved by the Institutional Review Board of the 

University of Washington. 

Data collected included a caregiver-completed 

demographic and dental history questionnaire, intraoral 

and extraoral examinations, and the PSG results. Surgical 

status of adenotonsillectomy was extracted from the 

medical record. Questionnaire items are shown in 

Supplemental Table 1. The extraoral and intraoral 

evaluations were done by the same investigator blinded to 

the results of the sleep study. Extraoral examination 

consisted of taking a profile photo to characterize facial 

convexity as balanced, convex, or concave using the 

patient’s glabella-subnasale-pogonion. Intraoral findings 

were recorded through clinical examination of each patient 

using a standardized examination form (Supplemental 

Table 2) with goals of quantifying overjet, overbite, and 

crossbite. PSG results were reviewed, and patients were 

stratified by severity of OSA based on obstructive apnea-

hypopnea index (oAHI). The absence of OSA was defined 

by an oAHI < 1, mild OSA ≥ 1 to < 5, and moderate to 

severe OSA ≥5.15 Patient age, weight, height, and tonsil 

sizes by Brodsky score were also obtained from the PSG 

report.16 Age, weight, and height were used to calculate the 

patient’s body mass index (BMI) Z-score. Z-score of the 

BMI was used in lieu of BMI, as it predicts the level of 

obesity in the pediatric population using external reference, 

and it is standard in pediatric practice.17,18 

STATISTICAL ANALYSIS 

Descriptive statistics were used to illustrate patients’ 

baseline characteristics and questionnaire results; when 

pertinent, results were displayed as median with its 

interquartile range given asymmetric distribution. Two sets 

of categorical comparative analyses of dentofacial 

characteristics were performed: (1) between groups based 

on OSA severity (no, mild, and moderate-severe OSA), and 

(2) between groups based on surgical status (surgically

naïve vs postadenotonsillectomy). Flowcharts are provided

in Figures 1 and 2. Comparisons of dentofacial

measurements (overjet, overbite, crossbite, and facial

profile) in each set were done using Pearson chi-square or

Fisher exact tests. Data were analyzed using Microsoft

Excel software (version 16.54; Microsoft Corporation,

Redmond, WA). Statistical significance was set at P <0.05.
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Figure 1. Subject flowchart by OSA severity. Set 1 level of comparison illustrated by red circle. 

Figure 2. Subject flowchart by surgical status. Set 2 level of comparison illustrated by red circle. 

Figure 3. Facial convexity of convex, balanced, and concave profiles (right to left). Red landmarks from top to 
bottom: Glabella, Subnasale, Pogonion. 
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Table 2. Subject and demographic characteristics, stratified by surgical status. Results with (%) shows 
percentage of total group, and (IQR) represents interquartile range. 

Surgically Naïve 

(N=48) 

Post-T&A OSA 

(N=26) 

Male: n (%) 36 (69.2%) 13 (50%) 

Female: n (%) 12 (30.8%) 13 (50%) 

Age: median (IQR) 11 (9, 15) 12 (11, 14) 

BMI Z-Score: median (IQR) 1.1 (-0.2, 2.1) 1.9 (0.6, 2.5) 

oAHI: median (IQR) 3.4 (1.9, 6.4) 2.1 (1.3, 4.9) 

Mallampati Score: median (IQR) 2 (1, 2) 2 (1, 3) 

Table 3. Oral Habits and orthodontic status, stratified by the OSA severity. Results with (%) shows percentage of 
total group. 

Total No OSA Mild OSA 
Moderate - Severe 

OSA 

(N=95) (N=21) (N=54) (N=20) 

Ortho Recommendation 

Yes 37 (38.9%) 10 (47.6%) 20 (37.0%) 7 (35.0%) 

No 58 (61.1%) 11 (52.4%) 34 (63.0%) 13 (65.0%) 

Habits 

Nail biting 42 (44.2%) 10 (47.6%) 25 (46.3%) 7 (35.0%) 

Mouth Breathing 56 (58.9%) 14 (66.6%) 32 (59.3%) 10 (50.0%) 

Thumb Sucking 7 (7.4%) 1 (4.8%) 5 (9.3%) 1 (5.0%) 

Bruxism 36 (37.0%) 2 (9.5%) 16 (29.6%) 8 (40.0%) 

Table 4. Oral Habits and orthodontic status, stratified by surgical status. Results with (%) shows percentage of 
total group. 

Surgically Naïve Post-T&A 

(N=48) (N=26) 

Ortho Recommendation 

Yes 21 (43.8%) 6 (23.1%) 

No 27 (56.2%) 20 (76.9%) 

Habits 

Nail biting 19 (39.6%) 12 (46.2%) 

Mouth Breathing 27 (56.3%) 13 (50.0%) 

Thumb Sucking 2 (4.2%) 3 (11.5%) 

Bruxism 10 (20.8%) 13 (50.0%) 

RESULTS 

A total of 97 consecutive patients were eligible for 

recruitment. Two patients declined to enroll in the study. 

The final enrollment was 95 subjects. 

The median age of the subjects was 11 years old 

(interquartile range: 9.0 - 13.0). There were 62 males and 

33 females in the sample. There was a similar distribution 

of males and females among all OSA groups. Demographic 

characteristics, stratified by OSA severity and surgical 

status, are presented in Table 1 and 2, respectively. 

All 95 questionnaires were completed by the 

accompanying parent/guardian. Ninety-four patients 

reported going to the dental office for an examination in the 

past 6 months, and only one patient denied having a dental 

checkup in the past year. 

Rates of orthodontic treatment and oral habits history 

within the entire cohort, stratified by the OSA severity and 

surgical status, are presented in Table 3 and 4, respectively. 

Mouth breathing was the most common reported habit 

among all patients (59%). Orthodontic treatment had not 

been previously recommended in 61% of subjects. The oral 

examination findings for the complete cohort are presented 

in Table 5, and notable for most patients is the presence of 

convex facial profiles, with otherwise wide distributions of 

findings. 
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Table 5. Dentofacial features, stratified by OSA severity. *Significance test performed between No OSA and Mild 
OSA groups. †Significance test performed between No OSA and Moderate-Severe OSA groups. 

Total No OSA Mild OSA P-value*
Moderate- 

Severe OSA 
P-value† 

(N=95) (N=21) (N=54) (N=20) 

Crossbite (% of total) 0.44 0.68 

Yes 19 (20.0%) 3 (14.3%) 12 (22.2%) 4 (20.0%) 

No 76 (80.0%) 18 (85.7%) 42 (77.8%) 16 (80.0%) 

Facial Profile (% of total) 0.26 0.02 

Balanced 28 (29.5%) 7 (33.3%) 14 (25.9%) 7 (35.0%) 

Concave 12 (12.6%) 0 6 (11.1%) 6 (30.0%) 

Convex 55 (57.9%) 14 (66.7%) 34 (63.0%) 7 (35.0%) 

Tonsil size (% of total) 0.75 0.16 

0 30 (31.6%) 5 (23.8%) 18 (33.3%) 8 (40.0%) 

1+ 21 (22.1%) 5 (23.8%) 10 (18.5%) 4 (20.0%) 

2+ 28 (29.5%) 8 (38.1%) 19 (35.2%) 3 (15.0%) 

3+ 13 (13.7%) 1 (4.8%) 7 (13.0%) 5 (25.0%) 

Missing 3 (3.2%) 2 (9.5%) 0 0 

Angle classification (% of total) 0.30 0.07 

Class 1 45 (47.4%) 9 (42.9%) 27 (50.0%) 9 (45.0%) 

Class 2 42 (44.2%) 12 (57.1%) 23 (42.6%) 7 (35.0%) 

Class 3 8 (8.4%) 0 4 (7.4%) 4 (20.0%) 

Overjet (mm) (% of total) 0.97 0.99 

> 2 (Increased OJ) 66 (69.5%) 15 (71.4%) 37 (68.5%) 14 (70.0%) 

1-2 (Normal) 24 (25.3%) 5 (23.8%) 14 (25.9%) 5 (25.0%) 

< 0 (Xbite) 5 (5.3%) 1 (4.8%) 3 (5.6%) 1 (5.0%) 

Overbite (mm) (% of total) 0.56 0.43 

> 2 (Deep bite) 54 (56.8%) 12 (57.1%) 30 (55.5%) 12 (60.0%) 

1-2 (Normal) 30 (31.6%) 8 (38.1%) 17 (31.5%) 5 (25.0%) 

< 0 (Openbite) 11 (11.6%) 1 (4.8%) 7 (13.0%) 3 (15.0%) 

Set 1: Comparison by OSA Severity 

Patients were stratified by OSA severity (no, mild, 

moderate-severe). Age and sex distributions were similar 

among OSA groups. However, median BMI Z-score was 

much higher in those with moderate-severe OSA, which 

was consistent with overweight and obesity in this 

population.15 Most patients had either mild or moderate-

severe OSA on PSG, as expected given high pretest 

likelihood (referral bias). Of those with OSA, most were in 

the mild OSA group. 

Oral habits were mostly not different between the 

severity groups with the exception of bruxism, which was 

markedly more common in those with moderate-severe 

OSA (40%) compared to the mild OSA group (30%), and 

also compared to the no OSA group (10%). Table 3 shows 

further distributions. 

There was a statistically significant difference in the 

distribution of facial profile types (balanced, convex, and 

concave) of the moderate-severe OSA group when 

compared to the no OSA group (P=0.02). Facial profiles of 

the moderate-severe OSA group were evenly distributed 

among each profile. In comparison, most patients with a 

diagnosis of no OSA or mild OSA exhibited a greater 

prevalence of a convex facial profile. All the patients who 

exhibited a facial concavity had a diagnosis of some degree 

of OSA. 

There were otherwise no differences between groups 

for presence or absence of crossbite, tonsil size, Angle 

classification, overjet, or overbite, as displayed in Table 5. 

Set 2: Comparison by Surgical Status 

Patients were stratified by surgical status (surgically 

naïve vs postadenotonsillectomy). Age, sex, and BMI 

distributions were not different between the groups. 

Furthermore, oAHI was not different between the groups.  

Oral habits comparison was not different between the 

two surgical status groups. Table 4 shows further 

distributions. 

Overall, dentofacial characteristics did not largely 

vary between the two groups. As expected, the tonsil size 

was much smaller in the post adenotonsillectomy group 

compared to the surgically naïve group (P = <0.001). 

There was a small trend of differences in the 

distribution of facial profiles between the 

postadenotonsillectomy group compared to the surgically 

naïve group (P = 0.08). Specifically, the surgically naïve 

group had 20.8% of patients with balanced/straight facial 

profile and 14.6% of patients with a concave facial profile. 

In comparison, the postadenotonsillectomy group had 

42.3% of patients with balanced/straight facial profile and 

19.2% of patients with a concave facial profile.  Table 6 

shows further distributions. 
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Table 6. Dentofacial features, stratified by surgical status. *Significance test performed between Surgically Naïve 
and Post-T&A groups. 

Surgically Naïve Post-T&A OSA P-value* 

(N=48) (N=26) 

Crossbite (% of total) 0.62 

Yes 10 (20.8%) 6 (23.1%) 

No 38 (79.2%) 20 (76.9%) 
Facial Profile (% of total) 0.08 

Balanced 10 (20.8%) 11 (42.3%) 

Concave 7 (14.6%) 5 (19.2%) 
Convex 31 (64.6%) 10 (38.5%) 

Tonsil size (% of total) <0.001 

0 5 (10.4%) 21 (80.8%) 
1+ 13 (27.1%) 1 (3.8%) 

2+ 17 (35.4%) 4 (15.4%) 

3+ 13 (27.1%) 0 
Angle classification (% of total) 0.50 

Class 1 21 (43.8%) 15 (56.7%) 

Class 2 21 (43.8%) 9 (36.7%) 
Class 3 6 (12.5%) 2 (6.7%) 

Overjet (mm) (% of total) 0.25 

> 2 (Increased OJ) 31 (64.6%) 17 (65.4%) 
1-2 (Normal) 13 (27.7%) 6 (23.1%) 

< 0 (Xbite) 1 (2.1%) 3 (11.5%) 

Overbite (mm) (% of total) 0.17 
> 2 (Deep bite) 30 (62.5%) 12 (46.2%) 

1-2 (Normal) 14 (29.2%) 8 (30.8%) 

< 0 (Openbite) 3 (8.3%) 6 (23.1%) 

DISCUSSION 

The aim of this study was to characterize dentofacial 

characteristics (Angle classification, overjet, overbite, 

posterior crossbite, facial convexity) in children referred to 

a tertiary pediatric sleep center. Separate sets of 

comparisons were made between varying OSA severities 

(none, mild, moderate-severe OSA groups), and between 

groups based on surgical status (surgically naïve vs 

postadenotonsillectomy). These comparisons provide 

preliminary understanding of the relationships between 

dentofacial findings and prevalence of pediatric OSA in 

specific clinical scenarios. Multiple potential confounders 

and small sample size in this exploratory study precluded 

the ability to do further in-depth analysis on the 

relationships between dentofacial characteristics and 

certain subgroups, such as pediatric OSA refractory to 

adenotonsillectomy. Nevertheless, this study suggests that 

a fundamental difference may exist in facial profiles of 

children with a diagnosis of moderate to severe OSA. 

Given that this was ascertained by a simple facial photo, 

use of routine photos could prove to be a very simple, 

efficient, and noninvasive method to help better predict the 

likeliness of pediatric OSA. This could facilitate timely 

referral to a sleep specialist that would lead to earlier 

diagnosis via PSG and subsequent treatment. 

This study provides some basic demographic 

characteristics of a tertiary pediatric sleep center, for which 

data are not common. Of this consecutive sample of 

otherwise healthy children referred for PSG, 77.9% of the 

patients had some level of OSA. This percentage is much 

higher than the reported prevalence of OSA in the general 

pediatric population, reflecting the significant referral bias 

still existent in the pediatric sleep field. Hence, this implies 

that many children with OSA are still undiagnosed and 

untreated. The ratio of males to females was 3 : 1, which 

was fairly consistent among all groups. In pediatric OSA, 

there is conflicting evidence when assessing for sex. 19.20 

The study data indicate males having higher risk for 

pediatric OSA. 

The study findings also confirm what other studies 

have reported, that those in whom moderate to severe OSA 

is diagnosed have much higher BMIs. Obesity is a well-

known risk factor for pediatric OSA.21 Further, obesity is 

associated with other risk factors, such as poor nutritional 

health and higher prevalence of caries.22,23 The greater need 

for awareness and education of pediatric OSA in dental 

offices and pediatric practices, as well as support from 

pediatric nutritionists, is critical. 

The facial profile of patients with moderate to severe 

OSA exhibited a tendency for facial concavity. All 12 

patients with facial concavity had OSA, half of whom had 

mild OSA and the other half had moderate to severe OSA. 

The no OSA group did not have any patients with facial 

concavity. There are two possible reasons for this finding. 

First, there is a 2-year difference in median ages between 

the no OSA and moderate-severe OSA groups. That age 

gap may account for changes that occur during the 

adolescent growth spurt, driving the study findings. 

Second, BMIs were higher in the moderate-severe OSA 

group, which also may influence facial measurements. The 

relationship between facial profile, obesity, and OSA needs 
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to be further studied. Although the study data did not have 

enough power to definitively conclude that facial concavity 

is associated with pediatric OSA, preliminary findings 

have physiologic plausibility to warrant pursuing future 

studies. Better control for obesity, as challenging it may be 

in pediatric OSA, will increase understanding.  

There was no statistically significant difference in the 

presence of a posterior crossbite between the no OSA group 

and the mild OSA or moderate-severe OSA groups, despite 

reports that associate posterior crossbite with pediatric 

OSA.24 However, the no OSA group was a population 

referred for sleep- related breathing concerns, and hence 

may not be representative of the typical pediatric 

population. Interestingly, when comparing the percentage 

of crossbite in the entire study cohort to the percentages 

reported by the National Health and Nutrition Examination 

Survey (NHANES) III, the percentage of crossbite in the 

current study was far greater. The current study reported 

20.0% of patients with crossbite in patients 8 to 18 years 

old, whereas NHANES III reported the percentage of 

7.10% in patients 8 to 11 years old and 8.80% in patients 

12 to 17 years old.25 Nevertheless, there were no 

differences in crossbite when comparing the different 

severities of OSA in the entire sample. 

There have been numerous reports that mouth 

breathing is associated with anterior open bite.26,27 In the 

current study, 58.9% of the entire cohort reported mouth 

breathing. One-fourth of these patients did not have a 

diagnosis of clinical OSA, whereas most of the patients 

(57.1%) who reported mouth breathing had a diagnosis of 

mild OSA. Interestingly, slight tendency for decreased 

overbite was observed as the severity of OSA increased. 

This may be related to increasing rates of elevated BMI and 

facial concavity. Although it cannot be ascertained from 

research how mouth breathing contributes to pediatric 

OSA, the two are undoubtedly related and warrant further 

investigation. 

There is evidence supporting association between 

class II malocclusion as measured by Angle classification 

and a diagnosis of pediatric OSA.28 In the current study, 

this association was not supported. The mild OSA and 

moderate-severe OSA groups did not exhibit statistically 

significant differences between the no OSA group in the  

Angle classification. In a previous study by Pirilä-

Parkkinen et al., class II malocclusion was reported to be 

associated with increased overjet.29 In the current study, 

neither class II malocclusion nor overjet show any 

association with the different OSA groups. This difference 

may be explained by the variation in the age groups 

between the studies. In the study by Pirilä-Parkkinen et al., 

the median age of all patients is reported as 7.2 years. In 

the current study, the median age of all children was 11 

years. It is a well-known phenomenon for class I occlusion 

to develop in children as they lose their primary dentition 

and allow for the permanent first molar to mesialize using 

the leeway space.30 Further investigation to assess the age, 

stage of dentition, and dental crowding or spacing of 

children will be beneficial to understand the relationship 

between class II malocclusion and pediatric OSA. 

There was no statistical difference in the measured 

dentofacial characteristics between the surgically naïve 

group and postadenotonsillectomy group. The initial 

interest in understanding patients who underwent 

adenotonsillectomy was to evaluate if children who have 

undergone surgery have certain dentofacial features that 

were contributing to their residual OSA. By comparing the 

dentofacial characteristics of postadenotonsillectomy 

group to the features of the surgically naïve group, an 

attempt was made to uncover such qualities. The findings 

of the current study show that there was no difference 

between the two groups. Therefore, dentofacial 

characteristics alone cannot be considered a contributing 

factor for children with residual OSA.  

There were several limitations of this study. First, 

given the exploratory nature of the study, the sample size 

of the patients in the moderate-severe OSA group was 

small (20) compared to the mild OSA patient group (54). 

However, even with this small sample size some suggestive 

findings about facial profiles were uncovered, supporting 

the need for appropriately powered studies in the future. 

Second, in set 2 comparing by surgical status, the patients 

in the surgically naïve group may contain patients who 

would  undergo adenotonsillectomy in the future, after their 

initial sleep study. Moreover, because it could not be 

distinguished which patient will undergo 

adenotonsillectomy in the surgically naïve group, the two 

surgical status groups are not mutually exclusive. Thus, the 

comparison made between these two groups may not have 

exhibited significant differences. Nonetheless, results from 

the current study showed slight distribution differences in 

facial convexity. This illustrates a promising potential to 

further understand the relationship between facial 

convexity and OSA from dentofacial characteristic. Third, 

as mentioned previously, the no OSA group as control may 

not have been a true representation of the general pediatric 

population, given inherent concerns for sleep disordered 

breathing. However, these findings certainly are 

generalizable to the pediatric sleep field, which continues 

to see primarily the most symptomatic of all children. This 

limitation actually highlights the need for more OSA 

screening in both medicine and dentistry. Fourth, only a 

single assessor was used to analyze the facial convexity of 

the patients. Despite blinding to OSA diagnosis, the risk of 

systematic misclassification is increased with a single 

assessor.  

In essence, this study supports a white paper published 

by the American Association of Orthodontics in 2019 that 

stated that “the presence of OSA cannot be determined by 

craniofacial morphology alone.”31 Though there are several 

pediatric sleep questionnaires that show promise as 

screening tools for children suspected to have OSA, none 

of these incorporate objective measures of dentofacial 
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characteristics to combine both physical findings and 

reported signs and symptoms.32 The current study suggests 

that certain dentofacial characteristics may have the 

potential to be used as indicators to help dental 

professionals refer suspected pediatric OSA in addition to 

currently available OSA screens. Further research is 

beneficial to test the potential validity of these dentofacial 
indicators. 

 
CONCLUSION 

 
There was a statistically significant difference in the 

distribution of facial profile types when comparing 

between the no OSA and moderate-severe OSA groups. No 

significant differences in dentofacial characteristics were 

found between patients with different adenotonsillectomy 

surgical status. Limitations included small sample size and 

confounding factors such as obesity were present. 

Dentofacial characteristics alone cannot be used to 

determine the susceptibility nor severity of pediatric OSA. 
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