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The American Dental Association in 2017 and the American Academy of Dental Sleep Medicine in 2018 recommended that dentists 
screen all patients for sleep-related breathing disorders, such as obstructive sleep apnea (OSA).  The recommendations advised proper 
referral of those at increased risk of OSA to a medical provider for follow-up evaluation and diagnosis. Although several approaches to 
screening based on validated questionnaires are recommended for clinical practice, none has been formally validated for use with dental 
patients. These questionnaires assess the presence of symptoms of untreated OSA, such as excessive daytime sleepiness, and of 
established signs of the disorder such as snoring. It is generally accepted by dentists who practice dental sleep medicine that screening 
should query not only symptoms and signs of untreated OSA, but also consider relevant findings from the patient’s medical history and 
orofacial examination.  The purpose of this manuscript is to identify and review key findings in the orofacial clinical examination 
reportedly associated with an increased prevalence of OSA.  Identification of these risk indicators may lead to the development and 
validation of informed screening paradigms for use in dental practice. 
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INTRODUCTION 

 
The American Dental Association in 2017 and the 

American Academy of Dental Sleep Medicine in 2018 rec-

ommended that dentists screen all patients for sleep-related 
breathing disorders, such as obstructive sleep apnea (OSA).  

The recommendations advised proper referral of those at 

increased risk of OSA to a medical care professional for 
follow-up evaluation and diagnosis.1,2 Although several 

approaches to screening based on validated questionnaires 

are recommended for clinical practice, none has been for-

mally validated for use with dental patients. These ques-
tionnaires assess the presence of symptoms of untreated 

OSA, such as excessive daytime sleepiness, and of estab-

lished signs of the disorder such as snoring.3 It is generally 
accepted by dentists who practice dental sleep medicine 

that screening should query not only symptoms and signs 

of untreated OSA, but also consider relevant findings from 
the patient’s medical history and orofacial examination.  

The purpose of this manuscript is to identify and review 

key findings in the orofacial clinical examination report-

edly associated with an increased prevalence of OSA.  
Identification of these risk indicators may lead to the de-

velopment and validation of informed screening paradigms 

for use in dental practice.   
The authors are faculty members of US dental schools 

and serve a role in promoting dental sleep medicine educa-

tion, practice, and research at their respective institutions. 
Based on the literature reviewed by the authors, the param-

eters described in the next paragraphs are suggested as oro-

facial risk indicators of OSA useful in identifying individ-
uals at increased risk of OSA.  These parameters coexist 

with OSA, that is, their prevalence is reported to be higher 

in individuals with OSA than in individuals without OSA, 
without consideration of the cause of the association.   

 
Soft-Tissue Risk Factors 
 
Macroglossia  
 

Multiple clinical and imaging studies report that mac-
roglossia is associated with the presence and severity of 

OSA. Clinically, macroglossia is recognized by scalloping 

(indentations or crenations) along the side of the tongue, 
indicating that the tongue is anatomically too wide for the 

dental arch4 (Figure 1). Additionally, it also is identified by 

a "high" tongue that at rest extends onto or across the oc-

clusal table, thus limiting the visibility of the uvula and soft 
palate (Mallampati score of 3 or 4)5. 

In an early study, tongue scalloping (Figure 1) was 

more prevalent (70%) and more pronounced in patients  
 

http://dx.doi.org/10.15331/jdsm.


Journal of Dental Sleep Medicine 
Vol. 11, No. 1 2024 

Risk Factors for OSA Observed During Orofacial Examination: A Review – Al Talib 

  

 

Figure 1. Enlarged tongue with scalloping 

 

 
 

with known or newly documented OSA in comparison with 

patients without documented OSA (58%).6 In two recent 
studies, dental school patients with tongue scalloping were 

three times more likely to be at risk of OSA based on the 

Berlin questionnaire7 or STOP questionnaire8 than patients 
without scalloping, after adjusting for confounding varia-

bles. A high tongue position consistent with Mallampati 

score of 3 was found to be an independent risk factor pre-
dicting OSA in men, but not in women.5  

In place of visual examination, a recent investigation 

used digital morphometrics to assess tongue width and 

tongue thickness objectively.9 Based on standardized meas-
urements, the authors found that a larger width and thick-

ness were associated with an increased likelihood of OSA 

and a higher apnea-hypopnea index, independently of age, 
sex, and race. The associations were not statistically signif-

icant upon controlling for body mass index (BMI).9   

The role of tongue adiposity, particularly in the poster-
oinferior part of the tongue, and the role of macroglossia in 

the pathogenesis of OSA have been studied using magnetic 

resonance imaging.  Based on volumetric data, individuals 

with OSA have a larger tongue volume than individuals 
without OSA, independently of confounding factors.10-12 

Kim et al. found that after adjusting for age, BMI, sex, and 

race, both tongue base volume and tongue base fat were 
increased significantly in patients with obesity and OSA in 

comparison with individuals with obesity without OSA.11 

A similar result for tongue base size using ultrasonography 

was reported previously.13 A recent study found that reduc-
tion of tongue fat most strongly correlated with reduction 

in apnea-hypopnea index, before and after controlling for 

weight loss which indicates the role of the tongues in the 
pathogenesis of OSA.14  Reduction of the fat at multiple 

locations in the body from dieting or bariatric surgery was 

assessed in this landmark study. 
Macroglossia contributes to the oropharyngeal crowd-

ing that promotes airway closure during sleep.15 Because 

macroglossia results in inferior-posterior positioning of the 

hyoid, the tongue muscles that maintain airway patency are 
placed at a mechanical disadvantage.16,17 It has also been 

reported that the tongues of some patients with OSA exhibit 

increased electromyographic activity but decreased glu-
cose uptake, suggesting chronic denervation and reinner-

vation pathology. This, in turn, impairs the responsiveness 

of the tongue muscles to increased airway resistance, 

thereby contributing to the loss of airway patency.11 
 
Tongue Tie 
 

Tongue tie or ankyloglossia is a congenital anomaly 

of the tongue characterized by a short or an abnormally at-

tached lingual frenum that restricts tongue mobility. Meth-
ods to assess the severity of tongue tie include the Kotlow 

free-tongue measurement and the Marchesan tongue range 

of motion ratio (TRMR).18-20 The free-tongue measurement 

is the anatomic length of the ventral surface of the tongue 
from the insertion of the frenulum to the tongue tip. The 

TRMR is the ratio between two measurements taken be-

tween the edges of the upper and lower incisor teeth during 
function:  maximum mouth opening while the tongue tip 

remains on the incisive papilla and maximum mouth open-

ing. The TRMR provides a measurement of tongue mobil-
ity that captures restriction in tongue function. TRMR 

greater than 80%, 50% to 80%, less than 50%, and less than 

25% define grades 1, 2, 3 and 4 ankyloglossia, respec-

tively.20 Grades 3 and 4 represent significantly below aver-
age tongue mobility characteristic of the bottom 10% of 

patients reporting for orthodontic evaluation. In all age 

groups tested, decreases in the Kotlow free-tongue meas-
urement and in the TRMR correlated with a reduction in 

palatal width (transverse maxillary hypoplasia) and elon-

gation of the soft palate – risk factors for OSA as described 

elsewhere in this article.21 
The assertions of a relationship between tongue tie 

and sleep-disordered breathing are based on systematic ob-

servations from nonsyndromic pediatric patients with 
tongue tie and OSA, coupled with the results of older ani-

mal studies.22,23 In the studies of children, a short lingual 

frenum was associated with the presence of OSA independ-
ent of the presence of tonsillar hypertrophy.  Patients also 

tended to exhibit other orofacial anomalies such as a nar-

row palate, long soft palate, mouth breathing, and impedi-

ments in sucking, swallowing, or speech attributed to the 
tongue tie. Guilleminault and colleagues concluded that re-

stricted tongue mobility in infancy results in developmen-

tal deficiency of the maxilla and in mouth breathing, con-
tributing to an increased collapsibility of the upper airway 

that persists into adulthood.22,23 However, no studies to date 

have demonstrated an increased prevalence of OSA in 
adults with a restricted tongue position.  This finding has 

not been investigated. 

 

Limited Visibility of the Soft Palate 
 
The visibility of the soft palate is commonly assessed 

using a modified Mallampati score.  The original three-
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category scoring was introduced to determine the difficulty 

of tracheal intubation in surgery.24 The scoring was 
extended to four categories, as currently used, by Samsoon 

and Young.25 This classification accounts for the length of 

the soft palate and its appearance when the individual is 

sitting upright with the tongue protruded. A subsequent 
modification of the assessment with the tongue in its 

natural position was recommended by Friedman et al.26 In 

all versions, the higher the class, the less visible the uvula 
and soft palate. In individuals in class III, the soft palate is 

visible, but not the uvula, and in individuals in class IV, 

none of the soft palate is visible24,25 (Figure 2). 

Because the Mallampati classification was originally 

developed to assess the difficulty of airway intubation, 

additional studies were conducted to determine its 

correlation with the severity of OSA. Mallampati class III 
and IV were significantly related to the presence and 

severity of OSA.27 It is known that a high Mallampati score 

in patients with OSA indicates the presence of a longer 
uvula and soft palate.28  Mallampati scoring has also been 

used to classify the tongue size: the higher the Mallampati 

score the larger the tongue, which in turn, may contribute 
to airway obstruction.29 

The usefulness of the Mallampati score as an adjunct 

to screening for OSA with the STOP-Bang questionnaire 

has been demonstrated.  The STOP-Bang questionnaire is 
a screening tool for OSA in adults that has high sensitivity 

but low specificity, with high potential for false-positive 

results.30 In one study, assessment of the modified 
Mallampati score (Figure 2) was shown to increase the 

specificity of the STOP-Bang questionnaire without 

changing its sensitivity. 31 

 

Figure 2. Modified Mallampati Classification 

 

 
 
Long, Broad, or Erythematous Uvula 

 
A long, broad, or erythematous uvula signifies me-

chanical trauma and/or inflammation and is a risk indicator 

for OSA.  The uvula is evaluated by visual examination in 
the upright, or less commonly, supine position. The uvula 

is described as large if its length is longer than 15 mm and 

width is greater than 10 mm.32 Upon investigating multiple 
soft tissue areas, Schellenberg  
 
 

Figure 3. Elongated uvula in an OSA patient 

 

 
 

et al found that an enlarged uvula was a statistically signif-

icant risk factor for  OSA with an odds ratio of 1.9 ( 95% 
CI, 1.2-2.9).33 In addition, a systematic review of 16 obser-

vational studies including data from 2604 patients found a 

direct relationship between an enlarged uvula and snoring 

and sleep-disordered breathing.32 Another study concluded 
that a thickened uvula may be a reliable indicator of OSA.34 

The erythematous appearance of the uvula in patients 

with OSA is supported by histologic change associated 
with mechanical trauma and/or inflammation (Figure 3). 

These histologic changes include extensive edema of the 

lamina propria with vascular dilation,29 higher number of 

leukocytes in the lamina propria,35 and more intercellular 
space.36 

 

Oropharyngeal Wall Constriction  
 
Multiple studies have assessed the role of the lateral 

pharyngeal wall in the risk for OSA. In one study the lateral 
pharyngeal wall was classified as either normal or narrow:  

normal when there is no soft tissue in the pharyngeal cavity 

and narrow when soft tissue invades the pharyngeal cavity. 

In this study it was found that pharyngeal narrowing was 
associated with the presence of OSA.28 Another study used 

a grading system based on the intersection of the palatopha-

ryngeal arch with the base of the tongue to assess the extent 
of oropharyngeal wall constriction. In class I, the pala-

topharyngeal arch intersects at the lateral border of the 

tongue; in class II, at 25% or more of the tongue width on 
that side; class III, at 50% or more of the tongue width on 

that side; and class IV, at 75% or more of the tongue width 

on that side (Figure 4). The presence of class III and IV was 

predictive of OSA and thus found to be an anatomic risk 
indicator in screening individuals for OSA risk. 37 

 

Large Tonsils 
 
Large tonsils are often implicated as an etiologic fac-

tor underlying OSA. The Waldeyer ring is a ring of  
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Figure 4. Lateral pharyngeal wall constriction classification 
A. Class I. B. Class II. C. Class III. D. Class IV 

 

 
 

lymphoid tissue in the throat, divided into three parts: phar-
yngeal tonsils (adenoids in children), palatine or faucial 

tonsils including tubal tonsils, and lingual tonsils (submu-

cosal lymphatic collections). Literature supports evidence 

that the lingual38 and/or palatine tonsil size and positioning 
are predictive of OSA risk in children.39 There is also some 

evidence that lingual and/or palatine tonsil size positioning 

are predictive of OSA risk in adults,33,40-42 although some 
studies refute this position for the lingual tonsils.43  

In dental practice, only the palatine tonsils are typi-

cally assessed and graded subjectively according to the 
oropharyngeal space obstructed by their presence as de-

scribed by Brodsky: grade 0, in the fossa; grade 1+, 0– 25% 

obstruction; grade 2+, 25–50% obstruction; grade 3+, 51–

75% obstruction; and grade 4+, 75–100% obstruction.44 
Obstruction is estimated subjectively by the extent to 

which the tonsils extend out of its tonsillar fossa toward the 

uvula. The different grades of tonsillar enlargement are il-
lustrated in Figure 5.  

Schellenberg et al. found that tonsillar enlargement 

(grade 2 and higher) was associated with an increased risk 
of OSA even when the effects of BMI and neck circumfer-

ence were taken into account.33 In addition, Dahlqvist et al.  

reported that large tonsils were significantly associated 

with moderate and severe OSA.5 Jara and Weaver reported 
that most patients with OSA with tonsils grade 1+ to 3+ and 

an increase in tonsil grade (Figure 5) was associated with 

an increase in the AHI.40    
 
Figure 5. Brodsky Tonsil Classification 

 
 

Hard Tissue Risk Factors 
 
Noncarious Tooth Structure Loss 
 

Loss of dental hard tissues including enamel, dentin, 

or cementum is known as tooth wear. The etiology can be 
multifactorial45 (Figure 6) including mechanical wear from 

tooth-to-tooth contact (attrition), or from extrinsic factors 

such as tooth brushing (abrasion), and chemical wear (ero-
sion) from an acidic diet or gastric acid reflux (gas-

troesophageal reflux disease [GERD]).46 

 

Figure 6. Attrition due to bruxism and erosion due to GERD 
 

 
 

The association between noncarious tooth structure 
loss and sleep disorders including OSA and sleep bruxism 

has been widely investigated in the literature.  Although at-

trition is commonly associated with sleep-related breathing 

disorders in clinical practice, only one study has estab-
lished a correlation between the degree of tooth wear and 

the severity of the OSA. However, this study did not dis-

tinguish between mechanical and chemical tooth wear.47  
It has been hypothesized that tooth wear and OSA can 

be indirectly associated due to the common coexistence of 

GERD and OSA.48,49 Therefore, it is recommended that pa-
tients with evidence of dental erosion be screened for 

GERD as well as OSA. In addition, a possible association 

between sleep bruxism and GERD has been suggested. An 

increase of rhythmic masticatory muscle activity  is ob-
served in patients with a decreased esophageal pH during 

sleep,49 and it has been hypothesized that sleep bruxism can 

play a protective role stimulating salivary flow in an at-
tempt to restore the pH balance.45,50  Thus, the relationship 

between dental erosion, dental attrition, GERD, sleep brux-

ism, and OSA is complex, making it difficult, if not impos-
sible, to evaluate the association between only two of these 

disorders in isolation.45 

Last, the link between sleep bruxism and sleep-related 

breathing disorders is debated in the literature. Even though 
the two sleep disorders appear to coexist,51,52 no evidence 

of a temporal association53 or casualty between them has 

been clearly established.50,54 It is noteworthy that tooth 
wear has not proved to be a validated clinical sign of sleep 

bruxism, and that polysomnography is needed to establish 

a definitive diagnosis for sleep bruxism.45,51 Consistent 

with this conclusion, a recent systematic review by da 
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Coste Lopes et al concluded that there is not enough evi-

dence to support an association between sleep bruxism and 
OSA.55   

Other recent studies, however, demonstrate an in-

creased prevalence of sleep bruxism for a particular subset 

(endotype) of  individuals with OSA.56 This work suggests 
that sleep bruxism may be more prevalent only in individ-

uals who have milder forms of OSA, individuals for whom 

sleep bruxism is likely to be effective in maintaining or 
reestablishing airway patency.57 Accordingly, further stud-

ies are needed to better elucidate the association between 

sleep bruxism and distinct endotypes of OSA. 
 
Large Mandibular Tori 
 

Mandibular tori are bony exostoses formed mostly by 
cortical bone with very limited bone marrow located on the 

lingual surface of the lower jaw.58,59 Different classifica-

tions of their size have been proposed. Agbaje et al charac-
terized mandibular tori in three sizes: small (1 to 2 cm), 

medium (2 to 3 cm), and large (> 2 cm) and that can be 

solitary or multiple.60 In contrast, Ruangsri et al proposed 
six levels based on diameter and location: level 1 (<6 mm) 

unilateral, level 2 (<6 mm) bilateral, level 3 (6 mm-2 cm) 

unilateral, level 4 (6 mm-2 cm) bilateral, level 5 (>2 cm) 

unilateral, and level 6 (>2 cm) bilateral.28 Alternatively, to-
rus size has been judged by its thickness (the greatest prom-

inence)61 as measured on a study cast using a digital caliper 

(Figure 7).  

 

Figure 7. Measurement of Torus Mandibularis 
 

 
 

Large mandibular tori have often been associated with 

the presence of OSA.28 Ruangsri reported that torus man-
dibularis had a high prevalence among individuals with 

OSA in comparison with individuals without OSA. Large 

mandibular tori bilaterally were associated with the pres-
ence of OSA. It was also emphasized in this study that dif-

ferent ethnicities may exhibit different prevalence rates.62 

Ahn et al concluded that the presence of mandibular tori 

influences the severity of OSA and increases the likelihood 
of positional OSA.62 In addition, Palm et al found that thick 

tori were more common in individuals who had mild to 

moderate OSA (respiratory disturbance index of <30) than 

in individuals with severe OSA. Moreover, in this study 
sample, thick tori predicted a complete response to oral ap-

pliance therapy independent of potentially confounding 

variables such as age, sex, and BMI.61 
 

Steep Mandibular Plane Angle 
 
A steep mandibular plane angle (MPA) has often been 

associated with increased risk of OSA. The mandibular 

plane is tangent to the gonial angle and the lowest point of 

the symphysis.63 The MPA is calculated by relating the 
mandibular plane to the Frankfort horizontal plane.63 A 

steep MPA is present in hyperdivergent skeletal patterns 

with a long anterior lower facial height and open bite ten-
dency, lip incompetence, and is often associated with class 

II malocclusion. These are typically classified as a “high 

angle case'' or “long face syndrome”.64 High (steep) MPAs 
can occur in both retrusive and protrusive faces. The range 

of readings range from 17° to 28° with an average of 

21.9°.63   

The MPA can be assessed clinically by placing the 
side of the index finger or a ruler along the lower border of 

the mandible and the Frankfort plane. When the angle is 

average, the point of intersection of the two planes should 
be just behind the back of the head. The location of this 

point of intersection can be seen more posteriorly in low 

versus high angle cases (Figure 8). In the presence of facial 

asymmetry, the right and left mandibular planes may differ 
and must be assessed separately. The MPA is reduced in 

short-faced individuals and increased in long-faced indi-

viduals, and the Frankfort plane may not be horizontal with 
the head in a natural head position. It is best to use a true 

horizontal line as a reference. 

Craniofacial abnormalities in individuals with OSA 
are present in both the lower and upper pharynx. The two 

most common lower pharyngeal changes include elongated 

pharyngeal structures and a propensity toward a narrow 

posterior airway space resulting from an inferiorly posi-
tioned hyoid bone and a steep MPA. These abnormalities 

may be genetic or may be secondary to prolonged or recur-

rent episodes of increased airway resistance, such as ton-
sillar hypertrophy leading to altered growth patterns. The 

end result is lower airway instability due to the inability to 

maintain tongue posture in the supine position.65  
Johns et al compared lateral cephalometric radio-

graphs of young individuals with OSA to those of patients 

without apnea who are snorers and control patients. Uni-

variate logistic regression analysis of 19 craniofacial meas-
urements revealed a significantly steeper MPA in the OSA 

group.65 A study by Lowe et al demonstrated that individu-

als with OSA have a steep MPA,  
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Figure 8. High (steep) mandibular plan and low mandibular plane angle  
 

 
 

which may reduce the upper airway dimensions and result 

in impaired upper airway stability.66 In yet another study 
that included cephalometric measurements, Tsuchiya et al 

classified OSA subtypes in 84 adult males using a cluster 

analysis on the basis of apnea index and BMI. The authors 

reported that the males with a high apnea index and low 
BMI ratio have a vertical skeletal discrepancy of a steep 

MPA as one of the contributors.67  

 
Retrognathia/ Micrognathia 

 
Retrognathia and micrognathia (Figure 9) are well 

recognized craniofacial risk factors for OSA. Both retrog-

nathia and micrognathia are facial deformities related to the 

development or position of the fetal mandible. Retrogna-

thia is characterized by an abnormal retrusive position of 
the mandible in relation to the maxilla, whereas microgna-

thia refers to a mandibular hypoplasia and is most often as-

sociated with craniofacial genetic syndromes.68 From a lat-
eral view, individuals with retrognathia or micrognathia 

present an exaggerated convex facial profile. This often in-

cludes a skeletal deficiency, especially of the mandible in 
the anteroposterior plane of growth.69 On standard lateral 

cephalometry, retrognathia is defined as greater than 0.5 

cm of retroposition of the gnathion (the most inferior point 

in the contour of the chin) relative to the plane of the nasion 
(the deepest point of the superior aspect of the nasal bone, 

ie, the base of the nose).69 Upon physical examination, in 

the patient with retrognathia, the thyromental distance will 
be less than the standard three fingers’ breadth, or approx-

imately 7 mm.70-72  

Retrognathia and micrognathia have been associated 

with an increased prevalence of OSA in both children and 
adults.  The prevalence of sleep apnea in the pediatric pop-

ulation is between 1% and 4 %.73 Several studies have 

found retrognathia and micrognathia in cephalometric 

measurements of non-syndromic individuals with OSA.74 

For example, Lowe et al showed that individuals with OSA 
had smaller and more posteriorly positioned mandibles, 

which decreased the overall airway space as seen on lateral 

cephalometry.75 In another study, significant differences in 

dentofacial morphology were reported between 12 individ-
uals with obesity and 13 individuals without obesity. Par-

ticularly in individuals without obesity who have OSA, 

there were significant morphologic abnormalities that in-
cluded retrognathia and micrognathia, possibly contrib-

uting to the pathogenesis of their OSA.72 Similar findings 

were reported in a larger Japanese, population- based study 
of 103 individuals with and without obesity and who had 

OSA.76 
 

Figure 9. Mandibular retrognathia 
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Maxillary Constriction With High Vaulted Palate 
 
Maxillary constriction with a high vaulted palate is 

identified clinically by the presence of a high palatal vault 

and narrow and tapered maxillary arch (V-shaped).  It may 

be associated with unilateral or bilateral posterior crossbite, 
or not associated with crossbite due to a compensatory con-

striction of the mandibular arch (lingually tipped mandibu-

lar molars).77  
A quantitative characterization of maxillary con-

striction can be determined upon consideration of three or-

thodontic measurements without consideration of the pala-
tal height (Figure 10): 

1. Intercanine distance, defined as the distance be-

tween the centroids of the canines, as described by 

Moyers et al.78 
2. Interpremolar distance at the first and second pre-

molar regions, defined as the linear distance be-

tween the centroids of the first and second premo-
lars. 

3. Intermolar distance, defined as the linear meas-

urement between the centroids of the first perma-
nent molars.79 

 
Figure 10. V shaped maxilla with constriction 

 

 
 

Forster et al studied several patients preorthodonti-

cally and concluded the average widths in the intercanine, 

interpremolar (first), interpremolar (second), and intermo-

lar sites in a normal mandibular plane angle patients were 
33.5 mm, 39.9 mm, 44.3 mm, and 45.8 mm, respectively. 

It is noteworthy that the authors found a weak but negative 

correlation between the MPA and the arch width; hence, 
individuals with a steeper MPA tended to present with a 

decreased arch width.80 

In addition, a number of studies have suggested an as-
sociation between maxillary constriction and sleep-disor-

dered breathing.  Seto et al suggested that individuals with 

OSA have narrower and more tapered arches as compared 

with individuals without OSA.79 A study of Japanese males 

with OSA found that maxillary constriction was associated 

with more severe OSA.81 Although the precise role of the 
constriction in the pathogenesis of OSA is not known,77 in-

dividuals with maxillary constrictions (Figure 10) seem to 

have greater nasal resistance leading to mouth breathing, 

both of which are related to OSA.82 

Other studies have focused on posterior crossbite or a 

deep palate as a surrogate of maxillary constriction. One 

study reported an increased prevalence of posterior cross-
bite in children with OSA compared with control patients 

without OSA.83 Johal and Conaghan found that deep palate 

was an independent predictor of high risk for OSA in 
adults, the palate being significantly deeper in the OSA 

group than in the control group. 84  

 

Craniofacial Syndromes 
 

Craniofacial syndromes result from genetic variations 
that alter the normal development of facial structures. Al-

tered growth and development of the face affect the mid to 

lower facial position in comparison with the cranial base. 

Therefore, any alteration of the normal growth and devel-
opment of the craniofacial structures poses a risk for devel-

oping airway impairment. Mandibular micrognathia is a 

common risk factor present in several craniofacial syn-
dromes. Dimensional or positional changes of the mandible 

have a significant effect on the position of the tongue, 

hence, a   plausible risk for posterior airway collapse. A 
narrow palate also poses a challenge for tongue position 

and spacing, requiring the patient to move the tongue pos-

teriorly in search of functional space.85 Changes in upper 

airway (nasal) anatomy in patients with maxillary clefts 
also affect adequate perfusion and may cause oral breath-

ing habits, with deleterious effects on dental development 

and positioning.85  
A dramatic example of these changes is the Pierre 

Robin sequence, among others. In children born with Pierre 

Robin syndrome, which includes genetically determined 

micrognathic /retrognathic changes, there is a 20-fold to 
40-fold increase in sleep-disordered breathing preva-

lence.86 Similarly, children with Down syndrome are at a 

higher risk for the development of OSA, with reported 
wide prevalence between 20% and 80% in different co-

horts. The phenotype in Down syndrome, with midface hy-

poplasia,87 macroglossia,88 and obesity,89 makes this disor-
der particularly susceptible to OSA. Further, case control 

studies of individuals with Down syndrome with and with-

out OSA demonstrate a significant differential in cognitive 

performance and IQ. Children with syndromic craniofacial 
disorders are at increased risk for OSA and other breathing 

abnormalities, and pose a diagnostic challenge, as conduct-

ing sleep studies may not be practical in these individuals.90  
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Table 1. Summary of soft and hard tissue risk factors with references  

 

 
 

SUMMARY 
 

Although several screening questionnaires for OSA 

have been validated for use in medical practice, clinicians 
should realize that these have not been validated for use in 

the dental setting in which patient demographics and health 

status differ. Using these questionnaires alone can result in 
false negative and positive outcomes and thus, in underre-

ferral or overreferral of patients for further evaluation by 

medical providers. The lack of validation constitutes a bar-
rier to the effective implementation of screening for OSA 

in the clinical practice of dentistry. 

The premise of this review is that screening patients 

for OSA can be accomplished more accurately by combin-
ing the results from a screening questionnaire validated for 

nondental patient groups with information from the soft 

and hard tissue craniofacial examination.  For example, the 
STOP-Bang screening questionnaire has been shown to 

have very high sensitivity in identifying individuals in 

nondental patient groups with OSA but mediocre to poor 

diagnostic specificity.1,2,30,31 In using this questionnaire 
alone to screen dental patients,  there is potentially a high 

risk of false-positive outcomes resulting in the unnecessary 
and costly referral of these patients for follow-up evalua-

tion by a medical provider and a diagnostic sleep study.  For 

patients who screen with either three or four affirmative re-
sponses – consistent with an intermediate risk of OSA – the 

presence of orofacial risk factors for OSA would support 

the dentist’s decision to refer these patients for further eval-

uation rather than to wait and reevaluate later. The litera-
ture review highlighted craniofacial and soft tissue risk in-

dicators that are observed during the clinical examination 

of dental patients (Table 1): macroglossia, tongue tie, lim-
ited visibility of soft palate, enlarged or erythematous 

uvula, oropharyngeal wall constriction, and large tonsils. 

Additionally, hard tissue risk indicators include noncarious 
tooth structure loss, large mandibular tori, steep mandibu-

lar plane angle, retrognathia/ micrognathia, maxillary con-

striction, and high vaulted palate. The evidence underlying 

these as risk indicators in adults varies from controversial 
(eg, for tongue tie) to very strong (e.g., for macroglossia). 

Research is needed to validate existing screening question-

naires for use with dental patients and to determine whether 
the sensitivity and specificity of the testing are improved 
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upon inclusion of one or more of these risk indicators (refer 

to Table 1 summary). 
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