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Reviewing the evidence: do orthodontic premolar
extractions directly cause obstructive sleep apnea!

Abstract

Objectives: The aim of this paper is to review recent literature on the effects of orthodontic
premolar extractions contributing to obstructive sleep apnea. The paper also reviews the
literature regarding effects of extractions on dental arch length, total tongue space changes,
and upper airway changes.

Methods: The PubMed database was systematically searched to obtain all the current
eligible papers, covering the period from 2008-2017. Exclusion criteria included papers
not published in the English language. Searches included reference key words including:
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Introduction

Obstructive sleep apnea (OSA) can be a serious and potentially
fatal breathing disorder if left untreated leading to heart arrhythmias,
heart failure, high blood pressure, stroke and diabetes.'* This disorder
causes a person to experience pauses in breathing due to collapse or
blockage of the upper airway during sleep.>® The true cause of OSA
can be one or a multiple of the following: the size and position of soft
and hard tissue structures of the oro-facial complex, tongue size, soft
palate thickness and length, adenotonsillar size, hyoid bone position,
short mandibular length, high mandibular plane angle (dolichofacial
growth pattern), Class II skeletal and dental malocclusions, and a
narrow maxillary arch width, among others.’

Previously within the literature, it has been questioned whether
orthodontic treatment with the extraction of 4 premolars causes
a reduction of dental arch length with a subsequent reduction or
crowding of the resting tongue space, promotion of upper airway
collapse during sleep and subsequently, could contribute to OSA.>~?
Due to the fact that there is an abundance of sleep medicine
practitioners or “non-extraction” orthodontists who believe that the
use of extraction therapy in orthodontic treatment causes obstructive
sleep apnea, it is important to discuss the evidence available to ensure
that patients receive appropriate and suitable treatment based on their
needs.’

After reviewing 15 articles selected from the recent literature,
we assessed whether the occurrence of dental arch reduction after
orthodontic premolar extractions has been found to be a potential cause
of obstructive sleep apnea. We also reviewed whether extractions alter
the size of the upper airway due to changes in the pharyngeal airway
and the total tongue space after orthodontic retraction of the upper and
lower anterior teeth.

Discussion

Throughout the years, studies have questioned whether or not
orthodontic premolar extractions contribute to respiratory blockage
and OSA, but to date, research efforts have not been able to confirm
a positive correlation. On the contrary, efforts lean towards no
relationship between the extraction of four premolars and the
incidence of OSA. It should be noted though, that in a select few
studies, the change in airway space following orthodontic extraction
of four premolars differed according to the severity of the dental
crowding, the amount of protrusion of the anterior dentition and the
variety of the mechanics utilized to close the extraction spaces.®>1*

In patients with significantly crowded arches, or those with a
bimaxillary protrusive dentition, one avenue of orthodontic treatment
may include premolar extractions (frequently one premolar per
quadrant is extracted). Bimaxillary proclination of the maxillary
and mandibular incisors would necessitate a reduction in the
proclination of the anterior teeth, consequently decreasing soft-tissue
procumbency and convexity. Treatment for this malocclusion can
include the extraction of four first premolars and retraction of the
maxillary and mandibular anterior teeth.*!* In significantly crowded
arches, extractions are performed to alleviate the crowding and further
align the dentition.

It is then important to look at studies that review the relationship
between OSA and dental extractions for orthodontic means. A study of
four first premolar extractions in bimaxillary protrusive individuals did
not show a reduction of the upper airway space (pharyngeal volume)
despite a reduction in intermolar width (an expected occurrence after
the process of premolar extraction and reciprocal space closure) and a
decrease in tongue space.®

A recent study, in which medical and dental electronic health
records were compiled and analyzed, was carried out to determine
whether four premolar extractions caused OSA. This is one of a few
studies that utilizes polysomnography to determine the presence or
absence of an OSA diagnosis. Evidence from these records could not
support a causative relationship.’®
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An earlier study underwent a retrospective analysis to compare
pre- and post-treatment cephalometric radiographs to observe the
mean differences in nasopharyngeal dimensions and total airway
length (TAL). No statistical significance was evident between the
pre- and post-treatment groups.” A speculated reason for this could
be due to the fact that the tongue position during total retraction
of anterior teeth during orthodontic treatment does not affect the
TAL or nasopharyngeal dimensions. But it was observed that after
extraction treatment, the velopharyngeal, glossopharyngeal, and
hypopharyngeal airways became narrower following orthodontic
therapy.” Another study also reported a decrease in velopharyngeal and
glossopharyngeal airway spaces after full retraction of the incisors."?
It is important to note that a 2D evaluation via cephalometric analyses,
although previously accepted as an acceptable method, is still very
limited and would be further supported with 3D evaluations to assess
total airway space. In contrast to the previous study, Valiathan et al.,’
concluded that two separate groups, an extraction and a non-extraction
group, showed no significant difference in oropharyngeal (OP) airway
space from initial treatment to final treatment. This study utilized both
lateral cephalometry and cone beam CT (CBCT).’

Conclusion

To date there is no evidence that orthodontic premolar extractions
directly cause obstructive sleep apnea. A considerable number
of studies have analyzed the upper airway dimensions either via
cephalometry or CBCT, but there is very limited information
available on the relationship between the presence of orthodontic
premolar extractions, respiratory function and obstructive sleep
apnea8. Therefore, it is crucial to understand that even if premolar
extractions and incisor retraction did decrease certain dimensions
within the upper airway, this does not provide evidence that such a
decrease would predispose the airway to collapse, hence leading to
incidences of OSA. There is a definite need for further 3D studies
that utilize diagnostic and assessment methodologies while measuring
direct locations of airway obstructions during sleep.

Additional studies are required to review the actual functional
assessment of breathing after premolar extractions and a further
correlation between adolescent individuals and adults. When
determining contributors towards OSA, it is important to account
for growth and determine skeletal discrepancies prior to orthodontic
treatment.
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