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GiRis

OSA, solunumdaki negatif basingla di-
lin farenx arka duvarina dogru ¢ekilmesiy-
le olusan bir tst solunum sistemi rahatsiz-
higidir. Eger bir ttkanma 10 saniyeden faz-
la siirer ve saatte 5 defadan fazla olursa,
hasta takip eden giiniin ertesi giini uyku-
suzluktan sikayet eder. Bu olay obstruktif
uyku apnesi (OSA) olarak bilinir.(1)

Tim OSA hastalari horlar fakat her hor-
layan hasta OSA degildir. Horlama biyik
bir sosyal problemdir. OSA cesitli saglik
problemlerini de icine alir ve 8 yil icinde
tedavi edilmemis vakalarin yaklasik tcte
biri 6lumle sonuglanmistir.(2-4)

Bu her iki durum icin etkin tedavi yon-
temleri sinirhidir. Uvulapalatofarengoplasti
horlamanin kesin tedavi yontemi olarak
gecger.(5,6) Ancak operasyonun basarisiz-
lik sansi vardir(5) ve tim horlayan hastalar
cerrahi yaklasim istemeyebilir. Nasal de-
vamli pozitif hava basinci (n CPAP),
OSA’nin tedavisinde etkili olurken, 6zel-
likle semptomlarin hafif oldugu durumlar-
da ancak %36 hasta tarafinda tolere edi-
lir.(7,8) Horlama ve OSA icin etkili ve ka-
bul edilebilir bir alternatif tedaviye ihtiyag
vardir.

Oral apareyler, CPAP veya uvula ameli-
yatinin basarisiz oldugu durumlarda hafif
ve orta siddetli OSA ve horlama tedavisi
icin kullanilan etkili bir tedavidir.

Apne siddeti, apne epizotlarinin sikhigi-
na gore siniflandirilir.(8)

Her bir saatte 5-15  epizot ---hafif

Her bir saatte 15-25 epizot ---orta

Her bir saatte >30  epizot ---siddetli

DENTAL APAREYLERE GENEL BAKIS

Son yillarda bir cok aparey gelistirilmis-
tir. Bu apareylerin bir ¢ogu mandibulayi
ileri alarak orofarengeal ve hipofarengeal
boyutlari arttirarak etkili olurken bazilari
dili 6ne dogru alir. Agiz ici apareylerle te-
davi 6ncesinde hasta, doktor yada bir uy-
ku uzmani tarafindan degerlendirilir. Bazi
vakalarda doktor, uyku bozuklugunun ta-
nist icin polizomnografi isteyebilir.(1)

Dis muayenesi su sekilde olur: Tibbi ve
dis anemnezi yumusak doku / agiz ici mu-
ayenesi, periodontal degerlendirme, tem-
poramandibuler eklem/okliizyon muaye-
nesi, intraoral aligkanhklarin degerlendi-
rilmesi, disler ve agiz restorasyonlari, son
6 ay icerisindeki rontgenler ( panoramik,
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INTRODUCTION

OSA is a disorder of the upper respiratory
tract in which the tongue is sucked back against
the posterior wall of the pharynx by negative
pressure of inhalation. If the obstruction remains
in place for more than 10 seconds, and occurs
more than five times per hour, the patient will
usually suffer the symptoms of sleep deprivation
the following day. This is known as obstructive
sleep apnea (OSA).(1)

All OSA patients are snores, but not all sno-
res have OSA. Snoring can be a major social
problem, and OSA is associated with a variety
of health problems and death in approximately
one third of untreated cases at 8 year.(2-4)

Effective treatment options for both conditi-
ons are limited. Uvulopalatopharyngoplasty is
regarded as a definitive treatment for habitual
snoring.(5,6) However, it is associated with a
significant failure rate> and not all snores are
prepared to consider surgery. While treatment of
OSA with nasal continuous positive airways
pressure (NCPAP) is highly effective, it is poorly
tolerated in as many as 36% of individuals, es-
pecially where symptoms mild.”# There is a ne-
ed for effective and acceptable alternative treat-
ments for both snoring and OSA.

Oral appliances have been found to be effec-
tive in treating snoring and mild OSA, and in
moderate to severe OSA patients when CPAPor
uvula surgery have proven unsuccessful.

Apnea severity is usually categorized by the
frequency of apnea episodes.(8)

5-15 episodes per hour...... mild

15-25 episodes per hour.....moderate

>30 episodes per hour....... severe

OVERVIEW OF DENTAL APPLIANCES

In recent years a number of devices have be-
en developed. Some of those appliances advan-
ce the mandible, acting to increase orophary-
ngeal and hypopharyngeal dimensions and so-
me of them hold the tongue forward. Prior to
treatment with an oral appliance, the patient
must be assessed by the attending physician
and/or a sleep disorder specialist. In some cases,
the physician may require an overnight poly-
somnogram to diagnose the sleep disorder.(1)

The dental examination should include the
following: a medical /dental history; soft tissu-
e/intraoral assessment; periodontal evaluation;
temporomandibular joint (TMJ)/occlusal exami-
nation; intraoral habit assessment; examination
of teeth and restorations; dental radiographs no
older than six months (panoramic or full month

Tiirk Ortodonti Dergisi 2006,19:181-196



Uyku Apnesinde Kullanilan Apareyler
Appliances used in OSA

tum agiz grafileri, sefalometrik radyografi-
ler) ve tant modelleri (1).

Apareyler yaptiklari aktivasyona gore
dort sinifa ayrilirlar (Tablo 1). Bu apareyle-
rin hepsi FDA onayi almisgtir.

MANDIBULAR REPOSITIONER

APAREYLERI

Hava yolu boyutlari degistiren, gelisimi
ve dentisyonu etkileyen ¢ok cesitli mandi-
bular repositioner apareyi mevcuttur.(9-
14) Meier-Ewert ve arkadaslari(9) ilk kez
mandibulayr 3-5 mm ileri alarak, OSA si-
kayetleri azaltan rijid bir mandibular repo-
sitioner yapmistir.

Mandibular repositioner apareyleri ha-
va yolunun cesitli sekilde acarak fonksi-
yon goriirler.

1. Direk dili ileriye cekerek

2. Genioglossus kas aktivitelerini arttira-
rak

3. Mandibulayi ve hyoid kemigi stabilize
ederek cenenin acilmasinit ve dilin de-
riye digmesini engel olurlar.
Mandibular repositioner apareyleri iki

gruba ayrilirlar:

a) Ayarlanmayan Mandibular Repositio-
ner: Krose tutucu mandibular reposi-
tioner, mandibula ilerletici repositioner
splint (MIRS), elastomerik uyku apare-
yi, nokturnal hava yolu apareyi (NA-
PA),OSAP uyku apareyi, uyku apnesi
goldilock apareyi (SAGA), snore free,
snore guard, thera snore (ayarlanma-
yan), uyku ve nokturnal obstriiktif apne
azaltict (SNOAR).

b) Ayarlanabilir Mandibular Repositio-

Horlama ve OSA igin
Dental Apareyler

N T

survey, cephalometric radiograph); and diag-
nostic models.(1)

Oral appliances can be classified by mode of
action into one of the four categories (Table ).
All appliances into the four categories have
marketing clearance from FDA.

MANDIBULAR REPOSITIONERS

There are many variations in mandibular re-
positioning appliances being used to affect
growth, change airway size, and alter the denti-
tion. Meier- Ewert et al. were the first to descri-
be a rigid mandibular repositioning appliance
(prosthetic mandibular advancement) to move
the mandible 3 to 5 mm. forward that was effec-
tive in reducing OSA.

There are lots of numerous mandibular repo-
sitioner (9-14). They all function to reposition
and maintain the mandible in a protruded posi-
tion during sleep. Mandibular repositioners
open the airway in several different ways:

1. by indirectly pulling the tongue forward.

2. by increasing the baseline genioglossus
muscle activity.

3. by stabilizing the mandible and hyoid bone
to prevent jaw opening and retrolapse of the
tongue.

Mandibular repositioners can be classified
into two groups:

a) Non-adjustable mandibular repositioners:
clasp retained mandibular repositioner,
mandibular inclined repositioning splint
(MIRS), elastomeric sleep appliance, noctur-
nal airway potency appliance (NAPA), the
OSAP dental sleep appliance, sleep apnea
goldilocks appliance (SAGA), the snore free
appliance, snore guard, thera-snore (non ad-

Dental Appliances for
Snoting and OSA

’/ o \
/

“a

Dit Tutuculan Mandibuler Damak Agiz igi Apareyler
Yikselticiler ve CPAP'In

Repositioner Kombinasyonu

« Dil kilitleyici aygt

« Snor-X

« Dil tutucu aygit
(TRD;

yumugak damak
yuksshict aparey

+ CPAPIPRO
o Az ici basing apateyi
P

o Dl stabilizerler / « Equalizer (OPAP)
{afuz ici ve agiz » Uyku apnesi havayotu
dig) '/ yontme sistemi
/
/
¥ \.

Tongue Retainers Mandibufar Palatal Lifters Combination of
« Tongue locking . « Soft Patatal Lift Oral Appliances
device Repositioners Appiiances and CPAP

* Snai-X  Equalizer

« Tongue N

» CPAPIPRO

g e ~ g

« Tongue Apshances (OPAR)
Stabitizer / * SleepApnea Aiway
Gntraaral and Mana gement
extraoral) System (SAAME)

/

/

Ayarlanamayan Mandibular

Ayarlanabilir Mandibular
Repositionerier

Repositionerler

« Kiearway oral apareyler, » Kroge tutuculy mandibutar

Adjustabte Bandibular Retainers Non-Adjustable Handibular Retainers
Klearveay oral sppliance The Clasp Retained Mandibular
Adjustsble PM Positioner Regasitioner

Elfastic Mandibular Advancement (EMA) The mandibular lnclired Regasitioning
Hilsan Adjustable Positioner Splint

The Silencer System Etsstomeric Sleep Appliance

« Ayattanabilir Pi pozisyonlandirics,
« Elsstik mandibulat ilerstici {EMA),

« Hilsen ayartanabilic pozisyanlandic,

« Slincer sistern,

» Thorntan ayartanabilir pazisyanlandics (TAP)
» Silent nite.

» Snore-sid,

* Herbst apareyi,

» dasper jumper,

» Thera snoze {ay arlanabili),

repozisyorlandirici,

» Mandibul ilerletici re pusitioner spfint
(MIRS),

« Elastomerik uyku apareyi

+ GSAP uyku apareyi

o Uyku apnest goldilock apareyi ( SAGA ),

o Noctumal fravayol agan aparey (VAPA),

 Srore free apareyi,

 Srore quard,

» Thera snom (aystlanamaz)

» Uyka va Nocturnal Dbstiktif Apne Azaltier
(SHOAR)

Tharaton Adjustable Positiener TAF)
Silent Mite

The Snore- A

Herbst agpliance

Jasper Jumper

Thera snors (adjustable).

cre e s e

The OSAF Dental Sleep Appliance
Sieep Agnea Goldilocks Appliance
(SABA)

Nacturnal Airway Patencv Appliance
{NAPAY

Snore Free

Snore Guard

TheraSnare {non-adjustable)

Sieep And Noctumal Obstructive
Apnea Reducer
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Tablo I: FDAtarafindan
onaylanmis, horlama ve
obstriiktif uyku apnesi i¢in
dental apareyler.

Table I: Dental appliances,
approved by FDA, for snoring
and obstructive sleep apnea.
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Sekil 1: Krose tutuculu
mandibular repositioner (14)

Figure 1: Clasp retained
Mandibular repositioner (14)
Sekil 2: Mandibula ilerletici

repositioner splint (14)

Figure 2: Mandibular inclined
repositioning splint (MIRS, 14)
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ner:Klearway apareyi, ayarlanabilen
PM pozisyonlandirici, elastik mandibu-
lar ilerletici (EMA) hilsen ayarlanabilir
pozisyonlandirici, silencer sistem, si-
lent nite, snore-aid, thornton ayarlana-
bilir positioner (TAP ), herbst apareyi,
jasper jumper, thera-snore ( ayarlanabi-
lir).

A) AYARLANMAYAN MANDIBULAR

REPOSITIONER APAREYi

1. Krose Tutuculu Mandibular Reposi-
tioner: Bu aparey bir krose yardimiyla
mandibulayi tutar ve geriye gelmesine en-
gel olur. Mandibula, anteriorde 4 mm
aciklik , maximum protrizyonun sadece
%75 i kadar 6nde konumlanir (Sekil
1).(14)

2. Mandibula ilerletici Repositioner
Splint (MiRS): Hava yolunun acikligi bu
apareyle direk olarak cenenin 6nde ko-
numlanmasiyla saglanir. ileriye yoneltici
diizlem ceneyi 6nde konumlar ve geriye
dismesine engel olur. Bu diizlem termop-
lastik bir materyalden yapilmis olup, vi-
cut 1sisinda yumusayip anterior digler ve
dokular tizerinde kullanim kolayligi saglar
ve horlamayi biytk 6lgtide azaltir. Apare-
yin 6n boliminde yer alan delikten de so-
lunum gercgeklesir (Sekil 2).(10)

3) Elastomerik Uyku Apareyi: Oldukga
esnek, yumusak bir materyalden yapil-
maktadir. Uzerinde krose yada tel bulun-
mamaktadir. Vertikal acikhigi 5 mm olup
yiksek esneklik kabiliyetinden dolayi
mandibula sinirli hareketlerini yapabilir.
FDA horlama ve OSA icin onaylamistir
(Sekil 3).(15)

4) OSAP Uyku Apareyi: Hastanin rahati
icin  yumusak ve esnek bir materyalden
yapilmis olan OSAP mandibulayr tama-

Sari, Lieberman, Karagay

justable), sleep and nocturnal obstructive
apnea reducer (SNOAR).

b) Adjustable mandibular repositioners: Klear-
way oral appliance, adjustable PM positio-
ner, elastic mandibular advancement (EMA),
hilsen adjustable positioner, the silencer
system, silent nite, snore-aid, thornton ad-
justable positioner (TAP), herbst appliance,
jasper jumper, thera snore (adjustable).

A. NON-ADJUSTABLE MANDIBULAR

REPOSITIONERS

1. The Clasp Retained Mandibular Reposi-
tioner: This is also enlargement of the airway.
This appliance uses multiple clasps to positively
lock the mandible into the appliance and pre-
vent it from retruding. The mandible must be
advanced to only 75% of its maximum protrusi-
on with the anterior vertical separation of 4 mm.
This prevents excessive strain on the TMJ and fa-
cial musculature (Figure 1).(14)

2. The mandibular Inclined Repositioning
Splint (M.LR.S): An open airway is maintained
with this appliance by directly holding mandib-
le in a forward position. An inline flange is used
to direct the mandible forward and prevent it
from dropping back upon opening. This flange
is made out of a thermoplastic material that sof-
tens at body temperature making it more com-
fortable and greatly reducing the possibility of
snores to the anterior teeth and tissues. A breat-
hing hole, placing in the anterior portion of the
appliance allow for easy breathing throughout
the night (Figure 2).(14)

3. Elastomeric Sleep Appliance: It is made of
a very pliable soft. There are no clasps or wires
to adjust. The vertical opening is 5 mm. and the
mandible is afforded some limited movement
due to the high flexibility of the material. FDA
approved for both snoring and OSA (Figure
3).(15)

4. The OSAP Dental Sleep Appliance: The
OSAP is a full coverage mandibular advance-

Tiirk Ortodonti Dergisi 2006,19:181-196
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~ Appliances used in OSA

men kavrayarak ilerde konumlandirir. Ol-
¢t alinamayan hastalar igin kullanima ha-
zir tipleri mevcuttur. Ust cenede disi ol-
mayan hastalar ve bazen tamamen dissiz
hastalarda kullanilabilir (Sekil 4).(16)
OSAP, FDA tarafindan horlama ve OSA
icin uygun gorulmustar.

5) Uyku Apnesi Goldilock Apareyi (SA-
GA): Daryl Mathias tarafindan icat edil-
mistir. SAGA sert akril tzerinde ince bir
tabaka yumusak akrilden yapilir. Her iki
ark posteriorde birleserek agik bir pozis-
yonda mandibulayi 6nde konumlandirir
(Sekil 5).(16)

6) Nocturnal Havayolu Acan Aparey
(NAPA): Soll ve George'” bir aktivator
modifiye ederek alt ceneyi 6 mm 6nde ve
9 mm asagida konumlandirarak bu apare-
yi yapmis ve apne indexinin (A1) dustigu-
ni belirtmislerdir (Sekil 6). NAPA hem ver-
tikal hem de horizontal olarak alt geneyi
rijit olarak stabilize eder. NAPA ile tempo-

Turkish Journal of Orthodontics 2006;19:181-196

ment mouthpiece made of a soft and flexible
material to ensure maximum comfort for the pa-
tient. A ready-made semi-universal trial version
is also available for patients who cannot endure
having their impressions taken. It works well
with upper edentulous and some full edentulo-
us patients (Figure 4).(16) OSAP is approved by
FDA for both snoring and OSA.

5. Sleep Apnea Goldilocks Appliance (SA-
GA): ltis invented by Daryl Mathias. The SAGA
consists of a hard acrylic shell laminated to a
soft vinyl liner. The two arches are connected in
the posterior to hold the mandible in a protrusi-
ve and open position (Figure 5).(16)

6.Nocturnal Airway Patency Appliance
(NAPA): Soll and George'” described a modifi-
ed activator that advanced the mandible 6 mm
anteriorly and 9 mm inferiorly for one patient
and significantly decrease the Al (Figure 6). The
NAPA rigidly stabilizes the mandible in both the
horizontal and vertical dimensions. Temporo-
mandibular joint-related problems have not be-
en reported with the NAPA.'8 The NAPA has re-
ceived marketing clearance from the FDA for
the treatment of snoring and OSA.

Sekil 3: 3. Elastomerik Uyku
Apareyi (15)

Figure 3: 3. Elastomeric sleep
appliance (15)

Sekil 4: 4. OSAP uyku apareyi
(16)

Figure 4: 4. OSAPdental sleep
appliance (16)

Sekil 5: Uyku Apnesi
Goldilock Apareyi (SAGA)(16)

Figure 5: Sleep apnea
goldilocks appliance (SAGA,
16)

Sekil 6: Nocturnal Hava yolu
acan aparey (NAPA) (17)

Figure 6: Nocturnal airway
patency appliances (NAPA, 17)
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Sekil 7: Snore Guard (19)

Figure 7: Snore guard (19)

Sekil 8: Thera-Snore(21)

Figure 8: Thera Snore (21)

ramandibular eklem problemlerinin olma-
dig1 rapor edilmistir.(18) FDA hem horla-
ma hem de OSA icin onaylamistir.

7) Snore Free Apareyi: Snore free apa-
reyi termoplastik yapida olup hastanin
randevu saatinde hemen hazirlanabilme
kolayligi vardir.(14)

8) Snore Guard: D.T Meade tarafindan
icat edilmistir. Mandibula 7mm agik olup
maksimum protrizyonun 3mm gerisinde
yer alir. Aparey hastanin rahati i¢in yumu-
sak polivinil esasli olup sadece anteriorde
yer alir. Snore guard sadece FDAden hor-
lama icin onay almistir. Schmidt-Nowara
14 hastay! degerlendirmis, 6 hastada hor-
lama elimine edilirken 8’inde azalmistir
(Sekil 7).(19)

9) Thera-Snore (ayarlanmayan): Bu
aparey Thomas Meade tarafindan icat edi-
listir. Hem ayarlanan hem de ayarlanama-
yan sekli mevcuttur. Ayarlanmayan for-
munda, termoplastik materyalden hazirla-
nir, mandibula protrizyondadir ve sinirh
hareketler yapar. Ayarlanabilen Thera-
Snore apareyinde ise aparey agizdan c¢ika-
rilmadan 1.5 mm ilerletmelerle alt cene
one dogru hareket ettirili. FDA sadece
horlama igin onaylamistir (Sekil 8).(21-24)

10) Uyku ve Nocturnal Obstriiktif Ap-
ne Azaltici (SNOAR): SNOAR apareyi
mandibulayi 6-7 mm 6énde konumlandiran
ve 17mm ya da daha fazla vertikal olarak
acan akrilik bir plakdir. Dr Toone mandi-
bulanin asagida ve 6nde konumlanmasiy-
la, dilin farenx arka duvarindan ve yumu-
sak damakdan uzaklasdigini belirtmis-
tirFDA horlama ve OSA igin Mayis
1998’de onaylamistir.(25)

B) AYARLANABILIR MANDIBULAR
REPOSITIONER

Sari, Lieberman, Karagay

7. The Snore Free Appliance: The Snore Fre-
e is a one-piece thermoplastic mandibular repo-
sitioning appliance that made chair side. This
appliance is a good one for bringing to the ton-
gue forward and clearing the airway in the
hypopharyngeal region.(14)

8.Snore Guard: It is invented by T. Meade.
The mandible is positioned 3 mm behind maxi-
mum protrusion with a 7 mm opening. The app-
liance covers the anterior teeth only and is lined
with a soft polyvinyl for patient comfort. The
Snore Guard has received market clearance
only for the treatment of snoring. Schmidt-No-
wara(19) found that in14 subjects evaluated,
snoring was eliminated in six and decreased in
8 (Figure 7).

9. Thera-Snore (non-adjustable): This appli-
ance invented by Thomas E. Meade. Thera Sno-
re is available in both adjustable and non-adjus-
table versions. In the non-adjustable device the
mandible is retained in a protrusive position
with pliable thermoplastic material and is affor-
ded limited movement. Should it be necessary
to protrude the mandible, it can be done in pre-
cise 1.5 mm increments without refitting the
appliance. Thera-Snore is approved by FDA for
treatment of snoring (Figure 8).(20-24)

10. Sleep And Noctumal Obstructive Apne-
a Reducer: The SNOAR open airway appliance
is acrylic mandibular repositioning appliance
that advances the mandible 6 to 9 mm and
opens it vertically 17 mm or more. Dr. Toone
suggests that when the mandible is moved ante-
riorly and inferiorly, the tongue is correspon-
dingly repositioned anteriorly away from the
posterior wall of the pharynx and inferiorly
away from soft palate. FDA marketing approval
for the treatment of both snoring and OSA was

Tiirk Ortodonti Dergisi 2006,19:181-196
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1) Klearway: Klearway, alt ve st disleri
kavrayarak, havayolunu acgik tutmak igin
alt ceneyi ve dili 6nde konumlandirir.
Uzerinde tasidigi tutucu parcalari sayesin-
de uyku stiresince ¢ene hareketlerinin ya-
pilmasina izin verir. Klearway her iki arki
kavrarken dil bosluguna uzanmamaktadir.
Termoaktif bir materyalden uretildigi icin
disler izerine otururken yumusak doku ve
dislerde minimum rahatsizlik verir.

Klearway, hastalarin apareylerini ¢i-
kartmadan, esnerken, su icerken ve yutku-
nurken lateral ve vertikal ¢cene hareketleri-
ne izin verir. Bruksizmi olan hastalarda bi-
le uyku boyunca ¢ene hareketlerini engel-
lemedigi icin rahathikla kullanilabilir. Ma-
xiller arki digsiz ve alt genede yeterli dis-
leri olan hastalar Klearway apareyinden
faydalanabilir. Aparey haftada iki defa us-
tinde yer alan vidadan aktive edilir. Ok
yonindeki her bir aktivasyonla alt ¢ene
0.25 mm ileriye dogru hareket ederken ha-
va yolunu u¢ boyutlu olarak etkiler (Sekil
9).(26)

2) Ayarlanabilen PM Pozisyonlandirici:
Jonathan Parker tarafindan icat edilmistir.
Yapilan arastirmalar, orta siddette obstriik-
tif uyku apnesi olan hastalarin %77’ de
basarili oldugunu gostermistir. Aparey,
maxiller ve mandibular dislerin timu tze-
rine oturur ve isiyla yumusayan 6zel bir
akrilikten (Bruxeze TM) vyapildigi igin tu-
tuculuk ve rahatlik kombinasyonu saglar.
Bu akrilik oldukga dayaniklidir. Apareyin
ekspansiyon vidasi sag ve sol bukkal taraf-
ta yer alarak dil i¢in maximum bosluk olu-
sur. Apareyin tutuculugu cok iyi oldugu
icin herhangi bir kroseye ihtiya¢ duyul-
mamaktadir. FDA hem horlama hem de
OSA icin kullanimini onaylamistir (Sekil

Turkish Journal of Orthodontics 2006;19:181-196

e

received in May 1988.(25)

B. ADJUSTABLE MANDIBULAR

REPOSITIONERS:

1.Klearway: The Klearway works by keeping
teeth together and holding the lower jaw and
tongue forward during sleep to open the airway.
It possesses retention characteristics designed to
keep the appliance in the mouth during all the
various complex jaw movements that can occur
during sleep. Klearway provides full occlusal
coverage of both arches and is designed not to
encroach on tongue space. Fabricated of ther-
moactive acrylic, Klearway becomes pliable for
easy insertion and conforms securely to the den-
tition for an excellent fit while significantly dec-
reasing soft tissue and tooth discomfort

The Klearway permitted lateral and vertical
jaw movements which enables the patient to
yawn, swallow and drink water without dislod-
ging the appliance. Patients with bruxing habit
are also very comfortable with this appliance
because it does not prevent jaw movements du-
ring sleep.

Patients with edentulous maxillary arches
and adequate teeth in the lower arch may res-
pond to Klearway therapy. If the patient wears
the appliance activate the appliance turning the
screw on the top of the appliance two times per
week until the next appointment. Each turn or
activation in the direction of the arrow will mo-
ve the lower jaw forward gradually in 0.25-mm
increment, which has direct effect on the 3-D
size of the airway (Figure-).(26)

2.Adjustable PM Positioner: It was invented
by Jonathan Parker. The Adjustable PM Positio-
ner utilizes materials and a design that minimi-
zes office chair-time and provides the patient
control of adjusting the jaw position under the
dentist’s supervision. Research studies have

shown that this appliance is successful in trea-
ting 77% of patients with moderate obstructive

Sekil 9: Klearway (26)

Figure 9: Klearway oral
appliance (26)

Sekil 10: Ayarlanabilir PM

Pozizyonlandirici (27)

Figure 10: Adjustable PM
positioner (27)



Sekil 11: Elastik Mandibula

Figure 11: Elastic mandibular
adveancement (EMA)

Sekil 12: Hilsen Ayarlanabilir
Pozisyonlandirici (16)

Figure 12: Hilsen adjustable
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10).(27)

3) Elastik Mandibula ilerletici: Bu apa-
rey Micheal Frantz ve Dan Frantz tarafin-
dan icat edilmistir. Bu aparey alt ve st ba-
singla sekillenen seffaf maddelerin flexibl
elastik bandlarin bir araya getirilmesiyle
olusur. Bu elastik bandlar farkli uzunluk
ve esnekliklerde hazirlanarak dis doktoru-
nun mandibulaya gerekli 6nde konumlan-
dirllmasina ve lateral hareketlerine yar-
dimci olur. FDA horlama ve OSA igin
onaylamistir (Sekil 11).(28)

4) Hilsen Ayarlanabilir Pozisyonlandi-
rici: Bu aparey Kemth Hilsen tarafindan
icat edilmistir. Alt ve Ust ¢ene arklan ter-
moplastik akrilikten hazirlanip her iki ce-
ne tzerinde bir velcro denen bir vida yer-
lestirilmistir. Bu sekilde anterior-posterior
ve sag-sol ayarlamalari genis bir sahada
yapilmaktadir. FDA horlama ve OSA igin
onaylamistir (Sekil 12).(16)

5) Silencer Sistem: Wayne Halstrem ta-
rafindan icat edilmistir. Uyku apnesi ve
horlamanin tedavisi i¢cin tamamen ayarla-
nabilir olarak tasarlanmistir. Apareyde yer
alan titanyum vida anatomik ayarlamalar
kontrol eder. Bu vida 10 mm boyutunda
vertikal yonde ve de anterior-posterior
yonde ayarlama yapabilir. Ayrica tempora-
mandibular eklemi koruyarak lateral hare-
ketlerede yardimci olur. Apareyin ana ya-
pisi elastomerikdir, 1sirma ylizeyleri sert
akrilden yapilmistir. FDA horlama ve OSA
icin onaylamistir (Sekil 13). (29,30)

6)Thornton Ayarlanabilir Pozisyonlan-
dirici (TAP): Bu aparey ceneyi 6nde ko-
numlandirarak hava yolunu acik tutar,
obstriktif uyku apnesini minimuma indirir
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sleep apnea. The appliance fits over all maxil-
lary and mandibular teeth and is made of a spe-
cial acrylic material (Bruxeze™) that softens in
hot water to provide a combination of comfort,
strength, and retention. This material has proven
to be very durable. Expansion screws are loca-
ted on the right and left buccal areas to allow
maximum space for the tongue. It is not neces-
sary any metal clasp for this device because of
its maximum retention. FDA approved for both
snoring and OSA (Figure 10).(27)

3.Elastic Mandibular Advancement (EMA):
This appliance was invented by Michael Franz
and Don Frantz, This appliance consists of up-
per and lower custom pressure-molded clear
trays that are joined together by flexible elastic
bands. These elastic bands come in various
lengths and degrees of flexibility allowing the
dentist to regulate the precise amount of mandi-
bular advancement and lateral movement desi-
red. The straps provide complete lateral move-
ment. FDA approved both snoring and OSA (Fi-
gure 11).(28)

4 Hilsen Adjustable Positioner: This applian-
ce was invented by Kenneth Hilsen. The appli-
ance is constructed of maxillary and mandibu-
lar full arch thermoplastic bases. It is retained by
friction grip to the teeth. These provide simple
and easy adjustment antero-posterior and left
and right over a wide range. FDA approved for
both snoring and OSA (Figure 12).(16)

5.The Silencer System: It was invented by
Wayne Halstrom. The appliance features a tita-
nium precision attachment. It is capable of an-
teroposterior adjustment as well as vertical ad-
justment through a range of 1T0mm, in both di-
mensions. The design of the precision attach-
ment also allows lateral movement of the man-
dible which respects and protects the TMJ. The
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Sekil 13: Silencer Sistem (29)
Figure 13: Silencer system (29)
Sekil 14: Thornton
Ayarlanabilir Pozisyonlandirict

(TAP) (14)

Figure 14: Thornton adjustable
positioner (TAP, 14)

yada elimine eder. Hasta burnundan ve
agzindan nefes almaya devam eder. Apa-
rey i1stya duyarli plastik materyalden yapil-
mistir. Apareyin 6n tarafinda yer alan vida
yardimiyla mandibulanin konumu degisti-
rilebilir (Sekil 14).(14)

7) Silent Nite: Erich Kopp GmbH tara-
findan icat edilmistir. Horlama problemle-
rinin tedavisi icin kullanilir. Cerrahi yada
tibbi tedavilerin etkili olmadigi yada isten-
medigi hafif uyku apneli hastalarda tedavi
edilebilir (Sekil 15).(31)

8) Snore-Aid: Bu aparey mandibulayi
tekrar konumlandirarak ve dili anterior-su-
perior yonde vyerlestirerek hava yolunu
acik tutar. Duz okltzal yizeyi olan, dudak
disindaki ortictstyle tek bir mandibular
isirma plagindan olusur. Aparey dudak 6r-
ticistinin manuel olarak ayarlanmasiyla
aktive edilir. Vertikal boyutun degistirile-
bilmesi nedeniyle bu aparey dis gicirdat-
masi olan hastalar i¢in uygundur. Horlama
ve OSA hastalari icin FDA onaylamistir
(Sekil 16).(32)

9) Herbst: Ortodontide yillardir cesitli
herbst apreyleri kullanilmistir.(33,34) Di-
ger rijid mandibular repositionerlere gore
cenenin acgilmasina ve yan hareketlere
izin vermektedir. Dr. Clark hastanin mak-
simum protriizyonunun an az %75’i kadar
mandibulanin 6nde  konumlanmasini
onermistir. Herbst apareyi apnenin sidde-
tini azaltabilmektedir.(35)

10) Jasper Jumper: Jasper Jumper apa-
reyi de mandibulayi ilerde konumlandiran
bir apareydir. OSA tedavisi icin sadece bu
apareyle ilgili bir calisma yapilmistir.(36)
Bu calismada RDI (solunum sikinti indek-
si) aparey kullanildiktan sonra diismdstir,
ancak gruplar arasinda anlamli bir farkhlik

Turkish Journal of Orthodontics 2006;19:181-196

body of the appliance is constructed of elasto-
mer; bite plates are constructed of hard acrylic.
FDA approved both snoring and OSA (Figure
13).(16, 29,30)

6.Thomton Adjustable Positioner (T AP):
This appliance keeps the airway open by hol-
ding the jaw comfortably in a forward position,
minimizing or eliminating snoring and obstruc-
tive apneas. The appliance is made of a heat-
sensitive plastic material. The mandibular posi-
tion can be changed and customized by turning
the screw mechanism on the front portion of the
appliance. The screw mechanism is attached on
the labial aspect of the upper splint. It allows
ample freedom of movement in a lateral or prot-
rusive direction to maintain jaw comfort (Figure
14).(14)

7 Silent Nite: It is invented by Erkodent, Erich
Kopp GmbH. The Silent Nite appliance is used
to treat snoring problems. Persons with mild sle-
ep apnea also may be treated when surgical and
other medical treatments are ineffective or not
desired (Figure-15).(31)

8.The Snore- Aid: This appliance is designed
to open the upper airway by mandibular reposi-
tioning and antero-superior reposturing of the
tongue. It combines a single mandibular bite
plate, which has a flat occlusal surface, with an
external lip shield. The appliance is titrated by
manually adjusting the shield. Since the vertical
dimension can be changed, this appliance is
ideal for nocturnal bruxers. FDA approved for
both snoring and OSA (Figure 16).(32)

9.Herbst: Variations of the Herbst appliance
have been effectively used in orthodontics for
many years.(33,34) Herbst appliance offers the
advantages of permitting forward jaw opening
and some limited side to side jaw movements,
compared with the other rigid mandibular repo-
sitioning appliances. Dr. Clark suggests that the

189



190

Sekil 15: Silent Nite( 31)

Figure 15: Silent nite (31)

Sekil 16: Snore- Aid (32)

Figure 16: Snore-aid (32)

bulunamamistir.

DAMAK YUKSELTICILER:

Bu apareyler yumusak damagi yukseltir-
ler.

1) Ayarlanabilir yumusak damak yiik-
seltici (ASPL): Dr Herb Paskow tarafindan
icat edilmistir.(37) Aparey yumusak dama-
g1 kaldirir ve uyku stiresince hava pasajla-
rinda titremesini engeller. Dr. Paskow hor-
lamada %60 basarili olacagini ve OSA
icin endikasyonun olmayacagini belirtmis-
tir. Bulantisi olan hastalar giinde 5-6 defa
kasik yada dis fircasinin sapiyla palatal
bolgeye temas ettirerek egzersiz yapabilir-
ler. Ancak bu desensitizasyon egzersizine
uyum gosteremeyen hastalar igin bu apa-
reyler kontrendikedir.

2) Equalizer: Bu aparey burundan hava
alimini bozmadan yumusak damagi yuka-
ri kaldirir ve intraoral ve extraoral hava
basincini ‘esitleyerek’ mandibulayi énde
konumlar.(38) FDA, OSA'nin tedavisi igin
onaylamistir.

DiL TUTUCULAR:

Dil Kitleyici Aygit, Snor-x, Dil Tutucu
Aygit (TRD), Agiz ici ve Agiz Disi Dil Sta-
bilizatorleri olmak tzere birka¢ tane dil
tutucu aparey vardir. Bunlar dili direk 6n-
de konumlayarak ve de asagidaki sekilde
hava yolunu acarak gorev yaparlar:

* Dili ileriye alirlar.

* Genioglosussus kas aktivitesini artirir-
lar

* Uyku stresince dili stabilize ederek
obstriiksiyonu engellerler

1. Dil Kitleyici Aygit: Kiigiik , orta ve
genis boyutlarda uretilen elastik yapidaki
bu aparey dil igin bir bosluk olusturur ve
uyku sirasinda meydana getirdigi vakumla
dili icine dogru ceker. Eger nasal bir tikan-
ma olursa yanda bulunan nefes alma de-
likleri hava gegisini saglar. FDA sadece
horlama icin uygun gérmdstir.(39)
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mandible be positioned forward at least 75 per
cent of the patient’s maximal protrusive positi-
on. Clark suggests that the Herbst appliance can
be effective regardless of the severity of the ap-
nea or jaw position.(35)

10.Jasper Jumper: The jasper jumper is also
used to position the mandible forward. Only
one preliminary evaluation of this appliance for
the treatment of OSA has been completed (36).
In this study RDI values had reduced after app-
liances insertion, but there were no significant
differences between groups.

2.0.2. PALATE LIFTERS:

These appliances can reposition the soft pa-
late.

1.Adjustable Soft Palate Lifter: Dr. Herb Pas-
kow invented the ASPL.(37) The appliance is
designed to lift the soft palate gently and prevent
it from vibrating in the air passage during sleep.
Dr. Paskow claims a 60 per cent success rate for
snoring and feels the appliance is not indicated
for OSA. The appliance is contraindicated in se-
ver gaggers and in those patients who are not
motivated to undergo the desensitization trai-
ning.

2.Equalizer: This appliance is designed to re-
position the mandible, “equalize” intraoral and
extraoral air pressure and elevate the soft palate
without impairing nasal breathing.3® The Equali-
zer has received FDA clearance for marketing as
a medical device only for the treatment of OSA.

TONGUE RETAINERS:

There are very few tongue retainers available
today tongue locking device, snor-X, tongue re-
taining device (TRD), (tongue retaining device
with airway tubes), tongue stabilizer (intraoral
and extraoral). Tongue retainers function by di-
rectly holding the tongue in a forward position
and opening the airway by accomplishing the
following:
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2. Snor-x: Bu aparey Dr. Alverez tara-
findan gelistirilmistir. Snor-x bir test apare-
yi yada dil tutucu aygitinin (TRD) kullani-
lip kullanilmayacagini gormek igin bir ca-
lisma apareyi olarak kullanilir. Sadece
horlama igin uygun gorilmektedir. Snor-x
dil icin bir parmak ve cevresindeki bir
plastik halka olmak (zere iki pargadan
olusur. Agiz disi dudak tutucusu uyku sira-
sinda dilin geriye dogru diismesini engel-
ler (Sekil 17).(14)

3. Dil Tutucu Aygit (TRD): TRD uyku si-
rasinda negatif hava basinciyla 6nde yer
alan bir balonla dili 6nde tutar. Nasal pa-
sajlari tikali olan hastalar igin lateral hava
yolu tiipii olan modifiye TRD ‘de mevcut-
tur. FDA horlama ve apne tedavisi icin
TRD’yi onaylamistir (Sekil 18).(40)

4. Agiz ici ve Agiz Digi Dil Stabilizato-
rii: Dil stabilizatorleri elvaxtan (etilen vi-
nil asetat) uretilmis ve hem disli hem de
dissiz hastalarda horlamanin tedavisi igin
dizayn edilmistir. On bolgedeki emici
odaya negatif hava basinciyla dil 6ne dog-
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* Forward movement of the base of tongue

* Increasing the baseline genioglossus muscle
activity

* Stabilizing the tongue to prevent obstructive
collapse during sleep

1.Tongue Locking Device: The patented app-
liance is a simple preformed elastic device ava-
ilable in small, medium, and large sizes that
provides a cavity for the tongue and holds it for-
ward with a self-created vacuum during sleep.
Lateral breathing holes assist airflow if nasal
obstruction occurs. It has received marketing
clearance for treatment of snoring by the
FDA.(39)

2. Snor-X: This appliance was developed by
Dr. Alvarez. The Snor-X can be used as a test
appliance or as a training device to sees if the
TRD can be worn. It is approved only for sno-
ring not for OSA. SNOR-X is made of two pie-
ces, a tongue sleeve and a plastic ring that goes
around the device. An extraoral lip guard pre-
vents retrolapse of the tongue during sleep (Fi-

Extraoral

(Exdentulous) i

Sekil 17: Snor-X (14)

Figure 17: Snore-x (14)

Sekil 18: Dil Tutucu Aygit

(TRD) (40)

Figure 18: Tongue retaining

device (40)

Sekil 19: Agiz ici ve agiz dist

dil stabilzatorii (16)

Figure 19: Tongue stabilizer

(16)
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Sekil 20: CPAP-PRO (14)
Figure 20: CPAP(14)
Sekil 21: Agi1z ici basing
apareyi (41)

Figure 21: Oral pressure
appliance (OPAP, 14)

Sekil 22: Uyku apnesi hava

yolu yonetme sistemi (42)

Figure 22: S leep apnea airway
management system (SAAMS,
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42)
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ru yavasca cekilir. Lateral dil stabilizatori
kesici diglerin ontinde sadece lingual bol-
gede yer alip boylece asiri salivasyonu 6n-
ler ve solunuma yardimci olur. Disaridan
uygulanan dil stabilizatorleri vertikal bo-
yutu destekleyerek vakum giicint arttirir-
lar. FDA sadece horlama icin tavsiye et-
mistir (Sekil 19).(16)

2.0.4. AGIZ iCi APAREYLER VE CPAP

KOMBINASYONU:

1.CPAP/PRO: Hastalar genellikle CPAP
ve maskeleri dayanilmaz  bulurlar.
CPAP/PRO, ayarlanabilir mandibular re-
positioner ile direk olarak baglantili olan
CPAP ve nasal bir yastiktan olusan alterna-
tif bir apareydir. Dr. Joseph Goldstein tara-
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gure 17).(14)

3.Tongue Retaining Device: The TRD is a
custom-made appliance with an anterior bulb
that, by means of negative pressure, holds the
tongue forward during the sleep. For those pati-
ents with blocked nasal passages, a modified
TRD with lateral airway tubes also available.
The FDA has granted marketing clearance for
the TRD as an appliance for the treatment of
snoring and OSA (Figure 18).40

4. Tongue Stabilizer intraoral and extraoral:
The Tongue Stabilizer is constructed of Elvax
(ethylene vinyl acetate) and is designed to be
used for the treatment of snoring in both denta-
te and edentulous patients. The tongue is held
forward in a protrusive position by gentle nega-
tive pressure from an anterior suction chamber.
Intra-orally the Tongue Stabilizer only extends
lingually beyond the incisal region, hence ai-
ding in the reduction of excessive salivation and
still allowing oral breathing. Externally, the Ton-
gue Stabilizer has hollow vertical supports in-

Nasal Pillow Unit
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findan gelistirilmistir. FDA tarafindan hor-
lama ve OSA icin onaylanmistir  (Sekil
20).(14)

2. Agiz ici basing Apareyi (OPAP): Bu
aparey bir agiz maskesi, ayarlanmayan
mandibular repositionerler ile direk bag-
lantist olan CPAP’ dan olusur. William T.
Hart tarafindan icat edilmistir. Klostrofobi
dolayisiyla nasal maskeden sikayeti olan-
lar headgear yada c¢ene bantlarinin sebep
oldugu bas agrisi olan hastalar, maskedeki
sikinti dolayisiyla g6z irritasyonu olan
hastalar OPAP dan faydalanabilirler. Bu
tip aparey FDA tarafindan hafif siddetli
OSA hastalari i¢in uygun gortalmustar
(Sekil 21).(41)

3.Uyku Apnesi Hava Yolu Yonetme Sis-
temi: Bu aparey W. Keith Thornton tarafin-
dan yapilmistir. SAAMs, TAP oral aparey-
le, standart CPAP kombinasyonudur. Bant-
siz bir sekilde CPAP maskesini konumlan-
dirarak, CPAP basicini azaltir. Boylece
CPAP la ilgili problemleri elimine eder.
FDA horlama ve OSA hastalari icin uygun
gormustir (Sekil 22).(42,43)

SONUC

Oral apareyler (OA), oncelikli olarak,
kilo kaybr yada uyku pozisyonunun degis-
mesiyle sikayetlerin giderilemedigi, hor-
lama hastalar yada hafif siddette OSA
hastalarinin tedavisi icin endikedir.(2,21)
Ayrica CPAP tedavisini reddeden veya to-
lere edemeyecek olan yada cerrahi tedavi
icin uygunluk gostermeyen orta siddetteki
OSA hastalari i¢cin OA tavsiye edilmistir.

Oral apareyler, uvulopalatofarengeop-
lasti ile basarili bir sekilde tedavi edileme-
mis hastalar icin etkili bulunmustur.(5,6)
Doktorun ve dis hekiminin koordinasyo-
nuyla ilk degerlendirilme gercgeklestiril-
misse, horlamasi olan yada orta derecede
(moderate) OSA hastalarinin  buytk bir
cogunlugu oral apareylerle etkili bir sekil-
de tedavi edilebilir.

Dental apareyler, hava boslugunu artti-
rarak, mandibulay! anteriorde poziyonlan-
dirarak, dili ve yumusak damagi énde ko-
numlandirarak, genioglossus kasin aktivi-
tesinde degisiklik yapmaktadir.(14,16)

Oral apareyler artriti, krepitasyonu ya
da diger 6nemli temporamandibuler ek-
lem semptomlari olan hastalar tarafndan
iyi tolere edilmemektedir. Bununla birlik-
te, hafif derecedeki eklem problemleri ce-
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creasing vacuum pressure. FDA approved only
for snoring patients (Figure 19).(16)

2.0.4. COMBINATION ORAL

APPLIANCE AND CPAP:

Some of the researchers use the combining a
mandibular repositioning appliance with CPAP
in recent years. These are CPAP/PRO, oral pres-
sure appliance (OPAP), sleep apnea airway ma-
nagement system (SAAMS).(14)

1.CPAP/PRO: The patient usually find CPAP
and the most masks unbearable. CPAP/PRO is a
alternative appliance that combined nasal pil-
low and adjustable mandibular repositioning
device for direct connection to nasal CPAP. It
was developed by Dr. Joseph Goldstein. FDA
approved both snoring and OSA (Figure-20)
(14).

2. Oral Pressure Appliance (OPAP): This
appliance is non-adjustable mandibular reposi-
tioning device for direct connection to oral
CPAP . It is invented by William T. Hart. Patients
who are unable to be compliant with a nasal
mask due to claustrophobia, head aches due to
chinstraps or head gear and complaints of mask
leaks leading to eye irritation, sinusitis may be-
nefit by using oral mask ventilation with the
OPAP. This type of dental appliance is approved
by FDA for mild to severe cases of OSA (Figure
21).(41)

3. Sleep Apnea Airway Management System
(SAAMS): This Appliance was invented by W.
Keith Thornton. SAAMS is a combination of the
TAP oral appliance and standard CPAP techno-
logy. It decreases the pressure of CPAP while
holding the CPAP mask in a precise position
without straps, thus eliminating many of the
problems associated with CPAP. FDA approved
both snoring and OSA (Figure 22).(42,43)

CONCLUSIONS

Oral appliances (OA) are indicated for use in
patients with primary snoring or mild OSA who
do not respond to or are not appropriate candi-
dates for treatment with behavioral measures
such as weight loss or sleep-position chan-
ge.(2,21) In addition, OAS have been recom-
mended for patients with moderate to severe
OSA who can not tolerate or refuse treatment
with nCPAP or subjects who are not suitable
surgical candidates.

Oral appliances have been found to be effec-
tive in patients who have not been treated suc-
cessfully with uvulopalatopharyngoplasty.(5,6)
If the initial assessment is coordinated by the at-

193



194

nenin ileriye dogru pozisyonlandiriimasiy-
la azaltilabilir. Sonugta, oral apareyleri sa-
dece uyku boyunca dizenli ve istikrarli
olarak aparey kullanimina uyum gosteren
hastalar kullanilabilir.

Oral aparey terapisi icin uygun hasta
secimi doktor tarafinda dikkatli bir sekilde
yapilir. Daha sonra dis hekimi tarafindan
oral aparey secilir. Bu sekilde bir deger-
lendirmeyle obtriksiyonun oldugu saha
tespit edilir. Geleneksel sefalometrilerle
dilin, yumusak damagin, ve nasofarenksin
hacmi gergege yakin tahmin edilebilse de
bu yontem orofarenksin ve hypofarenksin
boyutlarinin gosterilmesinde guvenilir bir
kaynak degildir.(1,13,14) Sayet CT ve MRI
degerlendirmeleriyle kicuk bir orofarenks
teshis edilmisse herhangi bir aparey sade-
ce dili ilerleterek veya dille birlikte mandi-
bulayida ilerleterek hava yolunu genislete-
rek faydali olabilir. Sayet orantisiz genis
bir dil goziikiiyorsa ya da hasta dissizse
TRD etkili olabilir. Mandibulanin yeniden
pozisyonlandiriimasi hava yolu kanalinin
¢ boyutlu ebatinin degistirlmesini saglar.
Oral apareyler dil kaslari tizerinde de etki-
si bulunmaktadir. Bu etkilerden biri man-
dibulayr ileri pozisyona getirerek dilin
ilerde konumlanmasi, digeri ise vertikal
boyutu degistirerek dil kaide sinirlarinin
aktivitesini etkilemekdir.(14,20)

Okluzal degismeler, mandibular repo-
zisyonladirici (yeniden konumlandirici ya-
da geri pozisyonlandirici) apareylerin
uzun donem kullanilmasindan kaynakla-
nabilir. Bununla ilgili arastirmalar goster-
mistir ki calismaya katilan hastalarin nere-
deyse tamaminda Ust ¢ene anterior disler-
de lingual, alt cene anterior dislerde labi-
al tipping gézlenmistir. Bununla baglantih
olarak hem overbite hem de overjet mikta-
ri azalmistir (44). Ayni zamanda bu arastir-
mada alt ¢ene yuz yuksekliginde kucuk ar-
tislar gozlenmistir. Premolar ve molar bol-
gede ki dislerde intriizyon (gomiilme) ol-
mamistir. Fakat mandibular kondil baginin
glenoid fossa icinde geri pozisyonundan
dolayi (reposition) bazi hastalarda posteri-
or open bite (arka agik kapanis) gozlen-
mistir.(16)

Oral aparey tedavisinin diger tedavi
yontemleriyle birlikte faydalari ve riskleri
karsilastinldiginda, ozellikle basit horla-
malari olan ve burun (nasal) CPAP’i tolere
edemeyecek hafif derecedeki (moderate)

Sari, Lieberman, Karagay

tending physician and good communication is
established with the dentist involved, a signifi-
cant number of subjects with snoring or mild to
moderate OSA can be treated effectively with
oral appliances.

Dental appliances are effective in varying
degrees and appear to work because of increa-
se in airway space, the provision of a stable an-
terior position of the mandible, the advance-
ment of the tongue or soft palate, and possibly a
change in genioglossus muscle activity.(14,16)

Oral appliances are not well tolerated by pa-
tients with arthritis, crepitus, or other significant
temporomandibular joint symptoms. However,
mild joint problems may be lessened by the for-
ward jaw position. Finally, oral appliances can
only be used in cooperative patients who are
motivated to wear the appliance during sleep
on a regular and consistent basis.

The selection of patients suitable for oral
appliance therapy must be made by the atten-
ding physician. The dentist then selects the oral
appliance. Documentation of the obstruction si-
te is very useful if such an assessment is availab-
le. Although traditional cephalometry can pre-
dict with some accuracy the volume of the ton-
gue, soft palate, and nasopharynx, it is not a re-
liable indicator of oropharynx or hypopharynx
size.(1,3,14) If a small oropharynx is documen-
ted on the basis of CT or MRI evaluations, any
appliance could enlarge the airway by either
advancing the tongue alone or advancing the
mandible and tongue together could be useful.
If a disproportionately large tongue is seen or if
the patient is edentulous, a TRD could be effec-
tive. Mandibular repositioners are effective in
changing 3D size of the airway tube. Oral app-
liances have an effect on the tongue muscle eit-
her by advancing the mandible, holding the
tongue forward, or altering the vertical dimensi-
on and thus affecting baseline tongue acti-
vity.(14,20)

Occlusal changes can occur due to the long-
term use of mandibular repositioning applian-
ces. In investigation of a study, it has been
shown that nearly all patients in the study exhi-
bited retroclination of the upper anterior, a proc-
lination of the lower anterior with associated
decreases in both overbite and overjet.(44) In
this investigation, small increases in lower face
height were also observed. No intrusion of teeth
was found in either the molar or premolar regi-
ons, but a posterior open bite is observed in so-
me patients which is found to be due to a repo-
sitioning of the head of the mandibular condyle
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Uyku Apnesinde Kullanilan Apareyler
Appliances used in OSA

OSA hastalari icin, oral apareyler faydali
bir tedavi alternatifi olarak onerilmektedir.

10.

11.

12.

13.

14.

15.

in the glenoid fossa.(16)

Comparison of the risks and benefits of oral

appliance therapy with those of other available
treatments, suggest that oral appliances present
a useful alternative, especially for patients with
simple snoring and patients with moderate OSA
who can not tolerate nasal CPAP.
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