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Comprehensive clinical application of new oral appliance for obstructive sleep
apnea
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Objective: The aim of this study was to assess the upper airway soft-tissue
structures in obstructive sleep apnea (0SA) patients following oral appliance (0A) treatment by means of
ceEhalometric radiograph (CR) and computed tomography (CT) analysis. Study Design: CR and CT data were
taken of each patient at T1 (prior to the placement of the OA) and T2 (after OA treatment). Tracings of
the lateral cephalometric radioqraphs were made on acetate paper, and several soft-tissue points and
contours of the tongue, soft palate, hyoid, and pharynx were digitised. For CT data, the upper airway
widths and dimensions and were measured and analyzed by medical software (OsiriX ver.3.7/3.9) on the
monitor. Results: The sizes of the oropharynx and the area of soft palate tip showed considerable
increases after OA use in CR analysis. In CT data, the pharyngeal airway soft tissue structures of OSA
patients using the OA showed enlargement of the oropharynx and hypopharynx dimensions.
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I ntroduction:

Oral appliance (OA) therapy aims to
enlarge the upper airway by forward
mandibular  repositioning to  treat
mild-to-moderate obstructive sleep apnea
(OSA). Long-term use of OAs can cause
temporomandibular joint (TMJ)
discomfort and masticatory side effects,
which has been described in several
studies. We developed a new appliance
that allows significant jaw movement,
thereby diminishing ™J and
masticatory side effects. The aim of this
study was to evaluate the improvement
of mild-to-moderate OSA using a
simplified two-piece mandibular
advancement appliance.

Materials and methods:

Patients and methods
Nineteen consecutive patients
(14 males and 5 females; mean age: 53.3
+ 14.3 years) referred to the Dental
Clinic of Hiroshima University Hospital
from the sleep laboratory in 2012 and
2013 for moderate OSA were selected
for this study. All patients were requested
to complete a written informed consent
form for participating in the study. The
institutional ethics committee approved
the study design, which adhered to the
tenets of the amended Declaration of



Helsinki.

A full-night diagnostic
polysomnography (PSG) was conducted
for every patient. @ The mean
apnea-hypopnea index (AHI) was 14.4 +
2.6. Cephalometric analysis was used to
determine the mandibular advancement.
A follow-up PSG was done for every
patient, and questionnaires were used to
obtain information on TMJ side effects
and dentition after training the patients to
use the OA (mean: 4.4 £ 2.4 months).

Appliancedesign

The appliance consisted of two occlusal

splints held together by an orthodontic
wire. The splints were constructed using
a 0.75 mm thick acrylic resin that
provides full occlusal coverage of the
teeth. A 0.0215” multi-stranded, twisted
wire was attached on the buccal sides of
the lower splint. Patients could easily
connect the lower splint with the hook
attached on the front portion of the upper
splint. The initial mandibular
advancement was defined as the edge to
edge bite position with a 3-4 mm vertical
opening at the anterior of the teeth. This
appliance permitted patients to freely
move their jaws horizontally
(approximately 10 mm laterally), while
simultaneously preventing downward
movement of the mandible within 2 mm
in the supine position by means of an
optoelectric jaw-tracking system with six
degrees of freedom (Gnathohexagraph
system II, Onosokki Co., Yokohama,
Japan).
The mandibular position could also be
titrated forward from its initial position
by adjusting the wire length on the
appliance.

Results and Discussion:

The mean body mass index (BMI) was
21.3 £2.2 in OSA patients.

The AHI was significantly improved
using the new appliance, although the
mean AHI was greater than 5.0. No
complaints of TMJ pain or myofascial
discomfort ~ were  observed. @ We
speculated that the lower degree of
mandibular advancement could make
these side effects negligible.

Conclusion:

The developed appliance is efficient,
inexpensive, hard to break, and gentle on
intra- and extra-oral tissues. The
materials used for the appliance are easy
to obtain, and the fabrication is
extremely simple. This appliance permits

lateral, but not backward, mandible
movement. Thus, undesirable side effects,
such as TMJ disorders and masticatory
dysfunction, are decreased.
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