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Orthodontic techniques are frequently employed in pa-
tients with bimaxillary protrusion, severe dental crowding,
or those undergoing orthognathic surgery. Premolar
extraction is commonly performed to facilitate anterior
teeth retraction and resolve crowding. This approach not
only enhances dental alighment within the alveolar bone
but also contributes to the correction of anteroposterior
discrepancies and improves soft tissue profile, particularly
in reducing lip protrusion and enhancing facial esthetics.

A recent investigation examining the effects of ortho-
dontic treatment—particularly extraction versus non-
extraction protocols—under varying anchorage systems
revealed that premolar extraction combined with minimal
anchorage may expand the upper and middle pharyngeal
airway, potentially supporting improved respiratory func-
tion. In contrast, treatment with maximum anchorage for
bimaxillary protrusion, while effective in achieving dental
objectives, may result in narrowing of the middle and lower
airway segments.’ Although changes in arch length or
anterior retraction could theoretically affect upper airway
anatomy and influence sleep-related breathing, such im-
plications have not yet been confirmed through objective
assessments, such as polysomnography (PSG) or compre-
hensive sleep studies.

https://doi.org/10.1016/j.jds.2025.08.033

Sleep-disordered breathing is influenced by various
anatomical and physiological structures, including the soft
palate, tongue, hyoid complex, and posterolateral
pharyngeal walls. Abnormalities in these structures may
compromise airway patency; however, their presence alone
is insufficient to establish a diagnosis of obstructive sleep
apnea (OSA). OSA diagnosis typically relies on PSG and
validated screening tools such as the modified Mallampati
classification, Friedman classification, pediatric sleep
questionnaire, STOP-Bang questionnaire, Epworth sleepi-
ness scale, and the nasal obstruction symptom evaluation
scale.? These instruments may be used individually or
combined to generate binary indicators or severity grading.
Patients with low clinical scores are generally at low risk for
clinically significant OSA and may not require further
evaluation, whereas those with high-risk profiles should
undergo further diagnostic assessment.

From a clinical standpoint, lateral cephalograms and
cone-beam computed tomography (CBCT) scans cannot
reliably diagnose airway obstruction or OSA. Lateral ceph-
alograms are limited by their two-dimensional nature and
do not adequately represent the complex three-
dimensional anatomy of the airway.® Although CBCT can
provide detailed cross-sectional and  volumetric
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Figure 1 Changes in airway dimensions before and after orthodontic treatment. A. A patient with Class | bimaxillary den-
toalveolar protrusion underwent extraction of both maxillary and mandibular first premolars. After orthodontic space closure,
post-treatment lateral cephalometric comparison revealed an increase in airway width. The patient did not exhibit any signs or
symptoms of sleep-disordered breathing. B. A patient diagnosed with skeletal mandibular prognathism with a Class Il molar
relationship and anterior crossbite received single-arch extraction and orthognathic surgery. The patient underwent a mandibular
intraoral vertical ramus osteotomy to set back the mandible, without maxillary extraction. The oropharyngeal airway showed an
increase in width postoperatively compared to the narrow airway observed preoperatively. No sleep-disordered breathing was
reported. These cases suggest that premolar extraction in both arches to improve dental protrusion, or mandibular setback surgery
to correct skeletal discrepancies, may result in observable changes in airway dimensions on lateral cephalograms. However, such
treatments do not necessarily lead to airway narrowing. Skilled orthodontic planning and technique selection can prevent negative
impacts on the upper airway, even in cases involving posterior movement of the dentition or mandibular repositioning.

information, certain parameters such as the mandibular 3. Bronoosh P, Khojastepour L. Analysis of pharyngeal airway using

plane to hyoid bone (MP-H) distance are posture-dependent latera.l cephalogram vs CBCT images: a cross-sectional retro-

and thus subject to variability.” Consequently, when eval- spective study. Open Dent J 2015;9:263—6.

uating airway changes following orthodontic treatment 4 fsu WE, Wu TY. Comparison of upper airway measurement by

whether with extraction, non-extraction, or orthognathic lateral cephalogram in upright position and CBCT in supinepo-
. . P ¢ sition. J Dent Sci 2019;14:185—91.

surgery (Fig. 1) interpretation based solely on cephalo-

metric changes should be approached with caution. Defin-

itive diagnosis of OSA should remain based on PSG or

validated clinical screening questionnaires.
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