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Snoring and the obstructive 
sleep apnea (OSA), the
interruption of the respiration
during the sleep, belong to 
the most common sleep
disorders. 

In western industrialized
countries approx. 10 % of 
the 20 years old men and 50 
% of the 50 years old men
snore. Women come up to 
two third of these data. 

These sleep disorders can
be successfully treated or at 
least be positively influenced
in dentistry.

open respiratory tracts narrowed respiratory tracts:
snoring

collapsed respiratory tracts: 
obstructive sleep apnea (OSA)

open respiratory tracts: Silensor-sl,
mandibular advancement splint

Some illustrations of this presentation originate from
publications and advertising materials of different 
authors, manufacturers and distributors. These 
illustrations must not be used without permission. 

pict. seniorbook.de
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Topics of this lecture Terms on somnology:

primary snoring ➜
rhonchopathy ➜

Apnea ➜
obstructive apnea ➜

central apnea ➜
Hypopnea ➜

AHI ➜
RDI ➜

arousal ➜
somnography ➜

SBAS ➜

light snoring
upper airway resistance syndrom (UARS) = obstructive snoring
pauses in breathing
relocation of the upper respiratory tract
stoppage of the respiration reflex
air flow reduced by more than 50 % 
apnea/hypopnea index
respiratory disturbance index = disorder of the respiration
reaction of awakening (no waking state)
examination of the sleep quality
sleep-related breathing disorder

1. Sleep disorders

2. Apnea during sleep

3. Therapy:

1. NCPAP (Nasal Continuous
Positive Airways Pressure)

1. Surgery

2. Oral appliances

1. Tongue retainer

2. Protrusion splints
(MAS, mandibular
advancement splint)
splints that advance
the lower jaw

Silensor-sl
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Sleep disorders

External sleep disorders

Disturbance of the sleep quality
by external reasons, noise, bad 
bed, bad room air etc.

Internal sleep disorders

Disturbance of the sleep quality
by internal reasons, teeth
grinding (bruxism), indigestive
food, medicaments, drugs, 
snoring, sleep apnea, pain and 
other diseases.  

noise:

bed quality:

bruxism:
snoring and

sleep position:

drugs etc.:rich meal:sleep apnea:

... and other diseases
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Snoring

Snoring is generated in the
upper respiratory tract. 

By the decreasing of the
muscle tone during sleep the
lower jaw falls backwards. 

The result is a narrowing of the
respiratory tract. 

The air flow will be accelerated
and soft tissue (velum, uvula
and other) start to vibrate and 
cause the snoring noise.    

open pharynx,
no noise

narrowed pharynx,
accelerated air flow at the same air volume, 
noise caused by flittering, vibrating structures

Snoring
is a mechanical process that can be

counteracted mechanically. This is
where the dental therapy comes into

action. 

Contrary to the rhonchopathy, the
abnormal snoring, the light or primary

snoring does not have a negative 
influence on the cardiovascular

system and the
oxygen supply. 
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Snoring

➜ Abnormal snoring:

Rhonchopathy, obstructive
snoring, snoring with
airway resistance.
Upper airway resistance
syndrom (UARS) 

➜ Primary snoring:

Snoring harmless to health

abnormal snoring:

frequency
snoring every night

loudness of snoring
very loud, audible in the next room

sound
explosive, hard, with

high frequency,
stertorous

respiration
irregular, possibly with pauses

(breaks)

sleep patterns
restless sleep, frequent

awakenings

harmless, primary snoring:

frequency
snoring from time to time

loudness of snoring, 
moderately loud to loud, 
harmonious

sound
low frequency

respiration
regular, without pauses

sleep patterns
quiet sleep
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On the market there are
numerous devices against
snoring available.  

In case of very light snoring a 
success might be achieved but
some products are rather
questionable. 

These auxiliaries are available
to anyone but cannot always be
considered as being harmless. 

Auxiliaries to avoid a dorsial position. 

Pillow Silensor (Canada), let the head tilt to the side. 

(This pillow is the reason why the Erkodent Silensor is
called Silent Nite in North America.)

Commercial offers
against primary
snoring

spray to stiffen the
velum by foaming

Nostril spreader,
the reason for
snoring, however, 
is mostly in the
pharyngeal area. 

spray to „grease“ the
mucosa acupressure ring

nose inserts for
stimulation
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The apnea and
hypopnea

The apnea is a complete
respiratory stop. The
obstructive apnea (OSA) is a 
mechanical relocation of the
respiratory tract. In case of a 
central apnea the central
respiration reflex stops. 

The hypopnea is a reduction of 
the air flow by more than 50 % 
(reduced oxygen saturation.)

obstructive
sleep apnea,

obstructed
pharynx

Index, AHI (RDI) is the degree for
the severity of the disease. 

An apnea/hypopnea lasts at least 
10 sec. The apnea per hour sleep
are counted, 10 apnea per hour
result in an index of 10. 

An index of 0 to 5 is normal, when
the index is 5 to 10 there is a 
median disease and at an index
of 20 and more there is a severe
disease. In other countries the
graduation is slightly different. 

An obstructive apnea is
characterized by an interruption of 
the very noiseful rhonchopathy. A 
central apnea runs without
external signs. 

area of the
obstruction
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Symptoms and consequences
of the OSA

The main symptom of the
obstructive sleep apnea is
a loud, irregular snoring, the
rhonchopathy. 

Family members might
also report of pauses in 
breathing that are ended by
the „arousal“, a loud
„implosive“ restart of the
snoring. 

A non-treated OSA leads
to mostly chronical
cardiovascular diseases.  

Further symptoms of the OSA:

➜ restless sleep with difficulties staying
asleep

➜ tiredness during the day, microsleep,
strong desire to sleep

➜ headache and vertigo after
awakening and getting up

➜ dry mouth

➜ sweating during the night

➜ increased urge to urinate during the
night (nycturia) 

➜ lack of concentration

➜ depressive mood

➜ impotence (erectile dysfunction)

Health consequences of the OSA:

➜ hypertension

➜ myocardial infarction

➜ apoplectic stroke

➜ sudden cardiac death with increased
probability

➜ cardiac arrhythmia

➜ depressions

➜ stomach ulcer, hearing loss and
other stress diseases

➜ diabetes mellitus
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Diagnostic
investigation:

Ambulatory snoring
investigation: 
Home screening, mostly an 
investigation for one night at 
home. 

In-patient polysomnography: 
In a sleep laboratory, mostly for
two nights in order to minimize
influences of the unfamiliar
surroundings.

Diagnostic apparatus usable at home, in 
familiar surroundings, for collection of: 

➜ air-flow and snoring
➜ heart rate
➜ oxygen saturation
➜ body position
➜ thoracic and abdominal movements

Extensive investigation in a sleep laboratory for
collection of:

➜ electro-encephalogram of the brain (EEG)
➜ rhythm of the heart (ECG)
➜ oxygen level of the blood (pulse oxymetry)
➜ body temperature
➜ air-flow (mouth and nose)
➜ respiratory movement
➜ muscle tension (EMG)
➜ leg movement
➜ eye movement (EOG)
➜ body position
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Therapy

(N) CPAP (Nasal) Continuous
Positive Air Pressure.

Continuous (nasal) positive 
pressure of the respiratory air
during the sleep. 

The NCPAP respiratory mask
is the therapeutical „gold 
standard“ in case of an 
obstructive sleep apnea. 

The side effects like irritated
nasal mucosa and pharynx by
the desiccative air flow, 
irritated conjunctiva caused
by leakages, pressure points
and skin irritations, however, 
lead to a low acceptance
(compliance), especially in 
case of a not severe disease.

NCPAP function: Opening of the pharynx
by continuous positive pressure of the
respiratory air. 

Modern units adapt the pressure to the
respective airway resistance, also the
Cheyne-Stokes-respiration is included. 

The Cheyne-Stokes-respiration often occurs
during the night at patients with advanced
cardiac insufficiency (central sleep apnea
syndrome). The result is a periodically
recurring rise and fall of the respiration with
changing respiratory frequence and
respiratory pauses. 
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Therapy
Surgery:
surgical correction of 
a retrognathism. 
Complex, effective surgery.
In very rare cases executed
because of an OSA. 

UPPP 
(Uvula-Palato-Pharyngo-
Plastic)

Laser- and radio frequency
ablation:
Cicacitration to tighten the soft 
palate and correction of the
uvula and the ending soft 
palate. 
(for radio frequency ablation please see http://www.dr
aschmann.de/de/behandlung.htm) 

Implantive surgery, plastic rods
are implanted to stiffen the
structures. 

Illustrations Dr. Pelosi, Parma

The correction of the
uvula and the ending soft 

palate is acceptable. 
The effectiveness, 

however, is evaluated very
differently.

The total removal of the
uvula has to be seen

very critically because
of the very inconvenient

side-effects. 



Thermoforming

Sommnodent

IST, modified Herbst device:  Attention, If the mouth falls open, 
the respiratory tract is additionally narrowed. The device is
thereby counter- productive, that means the mouth opening
has to be limited (arrow)!

Oral appliances

tongue retainer keep the tongue in 
an advanced position

protrusion splints resp. MAS 
(mandibular advancement splints)

keep the lower jaw in a defined
advancement

Protrusion splints that are realized
as monobloc allow no or only little
movement of the lower jaw. 
Studies have found that for this
reason, there are slightly more
TMJ (temporo mandibular joint) 
disorders to expect. 

Therefore
monobloc
constructions
should be
rejected.

Lower jaw and tongue are connected to each other in the area of the frontal pharynx by ligaments and 
muscles. An advancement of these structures increases the passage of the pharynx and thus reduces the
obstruction.

MAS can function by pulling: or by pushing:

13

Aveo TSD, also suitable for edentulous persons

Silensor-sl

Narval

TAP-T

IST, modified
Herbst device
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Protrusion splints

The effectiveness of protrusion
splints or MAS (mandibular
advancement splints) is based
on the fxation or defined
advancement of the lower jaw. 

Protrusion splints have a higher
acceptance than tongue
retainers, provided that they are
not very voluminous and allow
jaw movements. 

If the lower jaw is advanced by
4 mm the front wall of the
pharynx moves by about half to 
the front. 

Snoring, narrowed pharynx

obstructive sleep apnea,
closed pharynx

By advancement of the lower jaw and 
the root of the tongue the protrusion
splint opens the respiratory tract in the
pharyngeal area. 
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Protrusion splints

Constructions based on pulling: 

Silensor-sl

Specially shaped connectors
keep the lower jaw in a certain
advancement. 

The connectors are easily
replaceable. The Silensor-sl is
adjustable in graduations
of 1 mm. 

The Silensor-sl allows relatively
large jaw movements. 

The construction is metal-free
to avoid galvanic currents. 

The versions that are based on pulling allow a large mouth opening and thereby
additionally enlarge the respiratory tract. 

Silensor-sl:

In case of sudden
propulsion movements the

anchors may glide in the
connectors.

The S-shape avoids a hard
stop of the connectors.  

15
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Protrusion splints

Silensor-sl:

Therapeutical efficiency

X-ray examination of the
University in Parma. 

Advancement Silensor-sl: 
4 mm

with Silensor-slwithout Silensor-sl

16
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Protrusion splints

Therapy with protrusion splints:

To avoid failures and to 
minimize undesired side effects
there are some conditions and 
requirements to be observed. 

The dentist should have
experience in the splint therapy, 
evaluate the oral situation and 
know possible side effects. 

On suspicion of an apnea
disease the patient should be
transferred to specialists. 

The patient:

Contraindications for the therapy with
the Silensor-sl: 

Apnea-index higher than 20 (more than
20 pauses in respiration per hour during
sleep). 

Inflammatory, painful
temporomandibular jaw problems. 

Loose tooth anchorage. 

Less than 8 teeth per jaw.

Prognathic bite, protruding lower jaw, an 
advancement of the lower jaw is mostly
not possible. 

BMI (Body-Mass-Index) higher than 30. 
If the BMI is higher, the effect decreases
continuously.

(BMI= body weight (kg) divided by body
size2 (m))

The same applies if the neck size
exceeds 44 cm. 

The splint

should fulfill the following
requirements:

All teeth are included. 

No stiff connection of the jaws. 

Individual adaptation with firm fit. 

The advancement is adjustable. 

Because of the needed
acceptance the appliance is as 
comfortable as possible.

Metal free constructions are to be
preferred. 

17
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Protrusion splints

Therapy with protrusion splints,

the side effects: The most important side effect are tooth movements, the splint should
therefore compass all teeth, a firm attachment apparatus is required. Self
control and control by the dentist is necessary.

Unpleasant, dragging sensation in the joint area that, however, decreases
with the time. 

Morning malocclusion, after removal of the splint the patient feels a more or
less considerably changed bite situation until the reorientation of the
masticatory musculature. It is very individual how long this lasts. However, 
this does not have any consequences according to several studies.

Periodontic pain, pain in the periodontium, the splint is too tight. 

Excessive salivation, the more voluminous the construction is the stronger
the salivation is. After a certain time of wearing, however, a reduction of the
salivation can be assumed. 

18
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Findings

The questionnaire of the
Silensor-sl flyer shall help to 
clarify the intensity of snoring
and if there might be a sleep
apnea.  

The result gives
recommendations for a further
clarification and treatment. 
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Fabrication

The questionnaire gives a trend
information on the sleep
patterns of the patients, the
capability of treatment and the
adjustment of the Silensor-sl. 

20
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Case example

Patient with an AHI 
of 76! 

Almost complete reduction of 
the rhonchopathy with the
Silensor-sl but insufficient
reduction
of the apneas! 

Initial situation:

pauses in respiration (apnea)

respiratory sounds (snoring)

Silensor-sl:

pauses in respiration (apnea)

respiratory sounds (snoring)

NCPAP:

pauses in respiration (apnea)

respiratory sounds (snoring)

21
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Literature/studies

Many studies with protrusion
splints inclusive the Silensor-sl
are available. 

Statistical, many studies
summarizing theses show an 
effectiveness against snoring of 
82 % and an average reduction
of the obstructive sleep apnea
index of  54 %.  

Treatment of snoring and obstructive sleep apnea with
a mandibular protruding device: an open – label study
Anette M.C. Fransson et al., sleep and breathing, vol. 
5/1 2001

Oral appliances for snoring and obstructive sleep
apnea: 
a review
Kathleen A. Ferguson et al., sleep, Vol. 29/2, 2006

22
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Fabrication

sl-parts card for the fabrication
of a Silensor-sl.

The Silensor-sl can be
fabricated with and without
registration (constructive
checkbite). 

The sl-protrusion gauge allows
the fabrication of a Silensor-sl
that exactly corresponds to the
measured proportions in 
the mouth.   

23
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The adjustment of the
Silensor-sl

Select connector length: The
connectors are easily
exchangeable, for ex. if more
protrusion is needed for a 
sufficient effect. 

The shorter the connector is
selected in relation to the
measurement, the greater is the
advancement of the lower jaw. 

23 mm

25 mm

23 mm measured

without bite-taking select 22 mm connector

with bite-taking select 23 mm connector

25 mm measured

without bite-taking select 24 mm connector

with bite-taking select 25 mm connector

The 26 mm connector is used when the
patient despite bite-taking does not accept
the advancement. 

24
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sl-protrusion gauge

The sl-protrusion gauge allows
to register in a simple way the
desired or recommended
advancement for the
Silensor-sl.  

2. Marking of the maximum
advancement.

4. Registration. 

1. Marking of the normal bite situation with the sl-protrusion gauge. 

25

3. Marked desired protrusion.

Generally, half of the
maximum protrusion is
recommended as the
advanced position of the
lower jaw.
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An overview of the manufacturing
follows on the next pages.

Sleep disorders and dentistry

Thank you very much
for your attention
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Fabrication (Extract of the instructions)

Model preparation

Fabrication
with construction bite

26
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Fabrication

Fabrication
with construction bite

27
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Fabrication

Fabrication
with construction bite

continue at finishing

28
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Fabrication
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Fabrication
without construction bite
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Fabrication

30

Fabrication
without construction bite

continue at finishing
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Finishing
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Finishing



Thermoforming

Fabrication
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Correct fixation of the
connector

The sliding end of the
connector is always placed
at the lower molar area.

The fixation as shown in the
upper picture is correct.

The fixation as shown in the
lower picture is wrong, it
may cause pain at the
gingiva during sudden
protrusion movements.

Also there is a risk that the
connector may jump out of 
the anchor, due to sideward
moving when sliding on the
gingiva. 

ok

ok
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Thank you for your
attention.
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