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Introduction
This section is intended to tap into a relatively unique feature of web site’s (http://ees.elsevier.com/sleep/) Guide for Authors for

sleep science: images with great educational and conceptual
content (e.g., electroencephalograms, electromyograms, polysom-
nograms, portable devices, actigrams, scans including functional
images, pathology specimens, brain slice preparations, fluorescent
microscopy and other cutting edge techniques). Please see our
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instructions. We hope this section will be enriched by the contri-
butions of our colleagues who wish to offer stimulating opportu-
nities for discussion and new insights into the field of sleep.
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Background: It is still subject to controversy if an increased vertical opening (VO) is beneficial in oral
appliance therapy for the treatment of obstructive sleep apnoea. Each oral appliance has a given thickness
causing VO. Therefore, evaluation of the effects of the amount of VO on pharyngeal dimensions is man-
datory.
Methods: The effects of VO on the cross-sectional area of the upper airway at the level of the tongue base
during sleep endoscopy were scored and categorised.
Results: The figures demonstrate the possible effects of VO on pharyngeal collapse relative to the baseline
cross-sectional area and the maximal comfortable protrusion of the mandible. Thirty-two patients (80%)
showed an adverse effect of VO (Fig. 1), one patient (2.5%) had a positive effect (Fig. 2), and seven patients
(17.5%) demonstrated an indifferent effect (Fig. 3).
Conclusion: Based on literature, the effect of VO on pharyngeal collapse is unclear and the therapeutic
impact of VO is not determined. The results of the present study indicate that the effect of VO on the
degree of pharyngeal collapse as assessed during sleep endoscopy tends to be adverse, causing an
increase in collapsibility in the majority of patients.

� 2011 Elsevier B.V. All rights reserved.
1. Introduction

Oral appliance therapy (OAT) is an alternative to continuous po-
sitive airway pressure therapy for the treatment of obstructive
sleep apnoea (OSA) [1]. Mandibular advancement devices (MADs)
are the most common type of oral appliances used for the treat-
ment of OSA, and custom-made MADs are preferred [1,2].
It is still controversial whether or not an increased vertical
opening (VO) is beneficial in OAT [1,3–5]. Each oral appliance has
a given thickness causing VO. Therefore, evaluation of the effects
of the amount of VO on pharyngeal dimensions is mandatory.

In the present study, the effect of VO on pharyngeal collapsibil-
ity was assessed video-endoscopically during sleep endoscopy.
Images of sleep endoscopies in 40 patients (80% male; mean age
48 [standard deviation-SD-9] years; mean apnoea/hypopnoea in-
dex 16 [SD 12]/h sleep; mean body mass index 26 [SD 3] kg/m2)
were registered. During sleep endoscopy, an experienced dental
sleep professional induced VO of up to 20 mm by manual
downwards movement of the mandible, starting from an initial
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mean VO of 6.8 (SD 1.0) mm and a mean maximal comfortable
protrusion of 7.2 (SD 1.8) mm (n = 40). The effects of VO on
the cross-sectional area of the upper airway at the level of the
tongue base were scored and categorised as adverse (narrowing),
positive (widening) or indifferent (no change in pharyngeal
dimensions).

2. Image analysis

Figs. 1–3 show the possible effects of VO on pharyngeal collapse
relative to the baseline cross-sectional area and the maximal
comfortable protrusion of the mandible.

Thirty-two patients (80%) showed an adverse effect of VO
(Fig. 1), one patient (2.5%) had a positive effect (Fig. 2), and seven
patients (17.5%) demonstrated an indifferent effect (Fig. 3).

3. Discussion

This study found that an increase in VO tends to have an
adverse effect on pharyngeal cross-sectional area at the level of
Fig. 1. Adverse effect of vertical opening on pharyngeal dimensions: baseline (left pane

Fig. 2. Positive effect of vertical opening on pharyngeal dimensions: baseline (left pane

Fig. 3. Indifferent effect of vertical opening on pharyngeal dimensions: baseline (left pan
the tongue base, as assessed during sleep endoscopy. In the
majority of patients (80%), VO led to a decrease in pharyngeal
cross-sectional area.

There are several reports in the literature on the effects of
increased VO on the efficacy and side-effects of OAT for OSA
[3–5]. One study indicated that the amount of VO did not
affect treatment efficacy, but that patients preferred oral appli-
ances with minimal VO as they were more comfortable [3].
Another study reported that OSA is more effectively treated
with increased VO [4]. However, Ferguson et al. concluded
that the effect of VO on the efficacy of OAT remains unclear
[1]. Meurice et al. suggested that mouth opening was associ-
ated with a significant increase in total respiratory resistance,
which could lead to increased collapsibility of the upper air-
ways [5].

The present results are of primary clinical relevance as VO is
a variable characteristic in oral appliance construction. A VO
manoeuvre, although not yet standardised, can easily be added
to a sleep endoscopy, which is one of the evaluation techniques
used to identify the pattern of pharyngeal obstruction.
l), maximal comfortable protrusion (middle panel), vertical opening (right panel).

l), maximal comfortable protrusion (middle panel), vertical opening (right panel).

el), maximal comfortable protrusion (middle panel), vertical opening (right panel).
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The present results indicate that increased VO in OAT has an
adverse effect on pharyngeal dimensions in most patients.
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