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Sleep apnea episodes represent a problem both for the patients and for the patient’s bed partners. The
objective of this study was to record the comparative effects of two types of polymeric appliances in the
therapy of some mild apnea symptoms (bruxism and snoring). The effect of therapy with the used appliances
was pursued on 42 patients, divided in two groups. In the first group of 21 patients, we used a custom made
appliance achieved by Erkoflex disks, and in the second group of 21 patients, the preformed SomnoFit®-
Oscimed polymeric appliance. The survey lasted for a 12 month period, 1 month before the insertion in
mouth of the appliances and 11 months therapy with polymeric appliances. The authors’ questionnaire was
completed daily by the patients and their bed partners, which noted the night comfort with inserted appliances
in the mouth, the existence/absence of morning pain in the area of the masseter muscle, existence/absence
of the morning fatigue, respectively the maintaining, diminishing and the absence of snoring and of nocturnal
bruxism. The results of the study were favorable and proved that the nocturnal therapy of bruxism and of
snoring, by using these two polymeric appliances were efficient. SomnoFit® appliance performed better in
reducing bruxism and snoring, but custom made Erkoflex appliances presented a greater resistance in

time.
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Sleep is a reversible behavioral state of perpetual
disengagement from and unresponsiveness to the
environment [1,2]. Sleep disorders involve any difficulties
related to sleeping, including snoring, sleep apnea,
insomnia, sleep deprivation, and restless legs syndrome.
Obstructive sleep apnea (OSA) is characterized by
repetitive episodes of complete (apnea) or partial
(hypopnea), and the upper airway obstruction is occurred
during sleep [3]. OSA is an extremely common public health
problem manifested by sleep-disordered breathing,
daytime hypersomnia and poor sleep quality, adverse
neurocognitive sequelae, hypoxia a.s. [4]. Symptoms may
be present for years, even decades without identification,
during which time the sufferer may become conditioned
to the daytime sleepiness and fatigue, associated with
significant levels of sleep disturbance [5]. The effects of
sleep disorders on the patient’s health are numerous,
including arterial hypertension, coronary heart disease,
stroke, etc. [6-8].

Sleep apnea is recognized as a problem both for the
patients because by its effects/sequelaes on patient body
and for the witnesses of patient during sleep apnea
episodes [9]. Snoring is a respiratory sound generated in
the upper airway during sleep that typically occurs during
inspiration but may also occur in expiration [10,11]. OSA
occurs in about two to four percent of the general
population, or an estimated 18 million Americans [12].

During sleep, the muscular tone of the throat is relaxed
and the tongue presents a backward movement, which
reduce the size of the air passage. That causes turbulence
and vibration in the flexible region of the palate and the
pharynx, which causes the sound in snoring. Apart from
the audible nuisance that disturbs the others, snoring can
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develop into a more severe obstruction of the air passage,
characterised by pauses in breathing of variable duration.
This more severe pathology, called sleep apnea, justifies a
medical consultation and treatment [13].

In the figure 1 are presented the normal and collapsed
superior airways (specific in OSA).

Fig. 1. Schematic aspects of normal (left) and collapsed (right)
superior airways

Snoring is a condition that can be controlled [14].
Because snoring is usually more of a complaint for the bed
partner than it is for the snorer, the noise is typically the
primary reason for seeking a medical consult [15]. 45% of
normal adults snore at least occasionally and 25% are
habitual snorers. Problem snoring is more frequent in males
and overweight people and usually worsens with age.
Snoring may be an indication of obstructed breathing and
should not be taken lightly [16]. Sleep bruxism consists of
forceful, involuntary, parafunctional grinding and/or
clenching of teeth, during the waking state and/or sleep
and can damage the various components of the
masticatory system [17]. Teeth grinding or clenching may
be loud enough to awaken the sleep partner [18,19]. The
cause of bruxism is not completely agreed upon, but daily
stress may be the trigger in many people [20,21]. The
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dysfunctional syndrome of oro-facial system represents
an interference disease between multiple specialties, and
for a correct diagnosis need a completely conjunction
between specialty of dentistry and some medical
specialties like specialists in sleep diseases, in
otorhinolaryngology, neurology, endocrinology, psychiatry,
a.s. [22,23].

Dental resins are commonly used in dentistry for different
purposes, including anti-snoring or bruxism dental
appliances, due to their advantages as good physical
properties, sufficient strength, low water sorption, low
solubility [24]. A large number of studies were published
regarding the materials for different dental appliances, but
it has not been possible to reach a consensus about the
product that represents the gold standards [25]. The
indications for thermoplastic polymers include flexible
dentures, preformed clasps, flexible partial denture
framework, temporary or provisional crowns and bridges,
orthodontic appliances, anti-snoring devices, different
types of mouthguards and splints [26,27]. Thermoplastic
polymers have been used for dental appliances fabrication
for decades. Even though it has a few favorable
characteristics (the ability to form at low temperatures
and cost), there are not considered a very shock-absorbent
material [28,29].

Erkoflex (Erkodent - Erich Kopp GmbH) is a soft-elastic
material used for achievement thermoformed dental
appliances. Erkoflex discs used in our study, have deep red
colour rubbery discs, with 2 mm thickness, and with a
hardness shore of A:82. The plasticization of this material
were realised by thermoforming, in special units, as
Erkoform-3 (fig. 2) [30].

Fig. 2. Aspect of an
Erkodent disc and of
Erkoform-3
thermoforming device

Erkoflex discs composition are represented by ethyl-
vinylacetate (EVA) copolymer, a copolymer of ethylene with
vinylacetate (va:app. 28%), with (CH,) (C,H.O,)
chemical formula [31,32]. For achievement the custom
made Erkoflex thermoformed appliances, were necessary
the impression of dental arches, the pouring of the models
of hard plaster and thermoforming of Erkofles-95 discs on
models (best working Erkoflex disks is at app. 130°C
temperature, in the Erkoform-3 thermoforming unit).
Heating is effectuated until foil sags, but the heating time
depends on foil thickness and heating device. The custom
made appliance is permanently elastic [33,34].

SomnoFit®-0Oscimed SA Switzerland (fig. 3), is a
preformed and individually adjusted mandibular
advancement appliance, made of two oral mouldings in

Fig. 3. Aspect of Somnofit®-Oscimed prefored appliance

fitting shell trays that are fitted to the upper and lower jaw.
Each moulding is made from highly pliable thermoformable
material, which adapts to any dental morphology and
ensures comfortable retention in the mouth. There are
simply immersed in heated water to soften the thermal
moulding material and fitted to the teeth of dental arches.
The two mouldings are then joined by a supple strap, which
guides the lower jaw advancement, adjustable from 3.0 to
10.5 mm, on 6 positions. During sleep, the appliance hold
the lower jaw forward by a few millimetres and this
advancement clears space around the back of the tongue
to allow inhaled air to flow freely [35,36].

The objective of the study was to research the
possibilities in diminishing night bruxism and snoring in a
batch of 42 patients, by using thermoformed interocclusal
appliances, custom made by Erkoflex Discs and preformed
Somnofit® appliance.

Experimental part
Materials and methods

The effect of treatment with inter-occlusal mandibular
advancement appliances was pursued on 42 patients, by
using two type of polymeric advancement appliances, one
custom made appliance realized by Erkoflex disks (21
patients), and one represented by SomnoFit® preformed
polymeric appliance (21 patients).

From the initially of 53 interdisciplinary investigated
patients (between October 2014 and March 2015), the
monitoring and the evaluation of the 42 selected patients,
was performed during April 2015-March 2016. Our clinical
experimental study was carried out on 42 patients, ages
between 19-53 years old, with a recommendation for
applying interocclusal thermoformed appliances after an
interdisciplinary diagnosis of mild sleep apnea, manifested
by snoring and bruxism. The survey lasted for a 12 month
period, 1 month before the insertion in mouth and 11
months therapy.

The distribution of patients after gender and after the
type of treatment is presented in table 1.

We designed a questionnaire with contained answers
of the patients (in relation with the presence/absence of
nocturnal comfort in sleeping with the occlusal devices
inserted in mouth, the presence/absence of morning pain
in masseter muscle, the presence/absence of the morning
fatigue), and the patient’s bed partners (the presence/
absence of nocturnal bruxism, the presence/absence of
snoring, in the period of using the appliances). The
questionnaire was completed daily by patients and by the
patient’s bed partners and the answers were recorded as
follows:

1 = patient statement regarding the presence of
nocturnal comfort with dental appliance;

2 = patient statement regarding the absence of
nocturnal comfort with dental appliance;

3 =patient statement regarding the presence of morning
pain in masseter muscle;

4 = patient statement regarding the absence of morning
pain in masseter muscle;

5 = patient statement regarding the presence of morning
fatigue;

6 = patient statement regarding the absence of morning
fatigue;
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of patients (42)) bruxism (42) | snoring (42) | Erkeflex (21) | Somnofit (21) THE DISTRIBUTION OF PATIENTS AFTER

hlale [Female|| MMale [Female| Liale [Female|[ hiale [Female|| hMale [Female GENDER AND AFTER THE TYPE OF
23 19 23 19 3 19 | O 11 1] TREATMENT

305



7 = patient’s bed partners statement regarding the
presence of bruxism;

8 = patient’s bed partners statement regarding the
absence of bruxism;

9 ps = patient’s bed partners statement regarding the
presence of snoring;

10= patient’s bed partners statement regarding the
absence of snoring.

Results and discussions

We performed a monthly summarization of the recorded
data’s by patients and by patient’s bed partners. The
statements during the twelve months of researches are
presented in table 2.

The results of the study were favorable and proved that
the nocturnal therapy of bruxism and of snoring, by using
both polymeric appliances was efficient. Especially in the
first few weeks of treatment with these appliances, the
patients needed to be more frequently encouraged.

SomnoFit® appliance performed better in all
statements (nocturnal comfort, morning pain in masseter
muscle, morning fatigue, bruxism and snoring) in
comparison with Erkoflex appliance, probably due to the
mandibular advancement possibility of this appliance. Due
the material elasticity, Erkoflex appliances showed a good
mechanical strength during the research, but after 10
months of use, the thickness in the occlusal area decreased
to 1.5 mm.

The patient’s compliance is a very important key factor
in the therapy with dental appliances [37].

After the statements of producer, SomnoFit® is
recommended for snoring, mild to moderate obstructive
sleep apnea, sleep apnea patients on the move, travelling,
camping, boating, holidaying, who prefer an alternative to
their usual CPAP therapy, bruxism, migraines due to jaw
tensions, but medical supervision is required [38,39].
SomnoFit® ® mandibular advancement medical device
is efficient against snoring in more than 90% of cases. The
average rate of loss in relation to obstructive sleep apnea

Fig. 4. Obstructive sleep apnea and its medical
comorbidities
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is about 60%, but it depends on each individual case, and
therefore requires individual control [40-42]. SomnoFit®
cautions are in relation with the patients under 18 years
old, patients who wear removable dentures, patients with
loosed teeth or advanced periodontal disease, and patients
who have mandibular joint pain [43].

The deformation and the fracture of the appliances
determined by the excessive occlusal forces, by
parafunctional habits or by bruxism, represent one of the
most frequent problems of interocclusal devices [44]. The
achievements of dental appliances by vacuum thermo-
forming technology represent an alternative to the classical
heat cured technique, which improve their clinical
performances [45].

As asimpler alternative to CPAR oral appliances are often
regarded by patients as a more acceptable treatment
option for OSA. Future research should focus on determining
the influence of the design of oral appliances on clinical
outcome, the development of a clinically reliable method
for identifying those patients who are most likely to achieve
a favorable treatment response, and the characterization
of factors predisposing to long-term adverse effects of oral
appliance treatment [46,47].

In the review of the Health Quality Ontario [48], were
analyzed the clinical effectiveness of mandibular
advancement appliances (MAA), compared to treatment
with continuous positive airway pressure (CPAP) of OSA.
The results of review revealed that there were no clear
patient’s preferences among the studies. Polysomnography
represent the gold standard for the assessment of
suspected sleep disorders and offer analysis of polygraphic
physiologic variables as electroencephalography (EEG)
electrocardiogram (ECG) and chin and limb electro-
myography (EMG). EMG analyze periodic leg movements,
oro-nasal airflow, and the respiratory effort [49].

The medical comorbidities of obstructive sleep apnea
are presented in figure 4.
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Table 2
MONTLY SUMARISATION OF THE PATIENTS AND THE PATIENT’S BED PARTNERS STATEMENTS
L Statement
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" E=Erkoflex appliance; S=SommoFit appliance.
306

http://www.revmaterial eplastice.ro

MATERIALE PLASTICE ¢ 54¢ No.2 ¢ 2017



The research of Checherita et al [50] shows that the
therapy with soft-occlusal appliances has better long-term
results in reducing the symptoms of dysfunctional
syndrome and improves the patients’ status.

Conclusions

The therapy of bruxism and of snoring, through SomnoFit
and Erkoflex thermoformed appliances was effective and
had positive results.

The use of anti-bruxism and anti-snoring appliances can
be with an equal benefit for patient and to one’s sleeping
partner (by treating one allowing two, to sleep better!).

Treating these sleep disorders appears both dental and
medical benefits.

Prospective randomized controlled trials are needed to
test the assumption that these treatment modalities are
effective in time.
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