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ÖZET

Horlama ve obstrüktif uyku apnesi
(OSA) üst hava yollar›n›n darl›¤›yla ilgili
olan yayg›n bir rahats›zl›kt›r. OSA’n›n te-
davisi semptomlar›n fliddetine, klinik
komplikasyonlar›n önemine ve üst hava
yolu obstrüksiyonunun etyolojisine ba¤l›-
d›r. Obstrüktif  uyku apnesi ve horlama-
n›n tedavisinde y›llard›r bir çok  yöntem
uygulanm›flt›r. Günümüzde en etkili üç
tedavi yaklafl›m› kullan›lmaktad›r. Bunlar,
nasal devaml› pozitif hava bas›nc›
(nCPAP), cerrahi teknikler ve a¤›z içi apa-
reylerdir.  Difl laboratuarlar›ndan al›nan
bilgiye göre,  horlama ve OSA’n›n tedavi-
si için kullan›lan günümüzde 1200 tane
aparey mevcuttur. Bu derlemenin amac›
FDA taraf›ndan onaylanan apareyleri ta-
n › t m a k t › r. (Türk Ortodonti Derg i s i
2006;19:181-196)

Anahtar Kelimeler: Apareyler, Obs-
trüktif Uyku Apnesi, Horlama

SUMMARY

Snoring and obstructive sleep apnea
(OSA) are common disorder and related
to narrowing of the upper airways. The
treatment of OSA depends upon severity
of symptoms, magnitude of clinical
complications and etiology of the upper
airway obstruction. Many treatment met -
hods have been tried over years to teat
snoring and obstructive sleep apnea. To
date three approaches seem to be the
most effective. They are nasal continuous
positive airway pressure (nCPAP), surgi -
cal techniques and use of intra oral app -
liances. A conservative estimate, based
on information from each dental labora -
tories listed, suggests that at least 1200
appliances have been fabricated for the
treatment of snoring and OSA. The main
objective of this review is to review all
appliances approved by FDA. (Turkish J
Orthod 2006;19:181-196)

Key Words: Appliances, Obstructive
Sleep Apnea, Snoring
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G ‹ R ‹ fi
OSA, solunumdaki negatif bas›nçla di-

lin farenx arka duvar›na do¤ru çekilmesiy-
le oluflan bir üst solunum sistemi rahats›z-
l › ¤ › d › r. E¤er bir t›kanma 10 saniyeden faz-
la sürer ve saatte 5 defadan fazla olursa,
hasta takip eden günün ertesi günü uyku-
suzluktan flikayet eder. Bu olay obstrüktif
uyku apnesi (OSA) olarak bilinir. ( 1 )

Tüm OSA hastalar› horlar fakat her hor-
layan hasta OSA d e ¤ i l d i r.  Horlama büyük
bir sosyal problemdir. OSA çeflitli sa¤l›k
problemlerini de içine al›r ve 8 y›l içinde
tedavi edilmemifl vakalar›n yaklafl›k üçte
biri ölümle sonuçlanm›flt›r.(2-4) 

Bu her iki durum için etkin tedavi yön-
temleri s›n›rl›d›r. Uvulapalatofarengoplasti
horlaman›n kesin tedavi yöntemi olarak
g e ç e r.(5,6) Ancak operasyonun baflar›s›z-
l›k flans› vard›r(5) ve tüm horlayan hastalar
cerrahi yaklafl›m istemeyebilir.  Nasal de-
vaml› pozitif hava bas›nc› (n CPA P ) ,
O S A’n›n tedavisinde etkili olurken, özel-
likle semptomlar›n hafif oldu¤u durumlar-
da  ancak %36 hasta taraf›nda tölere edi-
l i r.(7,8) Horlama ve OSA için etkili ve ka-
bul edilebilir bir alternatif tedaviye ihtiyaç
v a r d › r.

Oral apareyler, CPA P veya uvula ameli-
yat›n›n baflar›s›z oldu¤u durumlarda hafif
ve orta fliddetli OSA ve horlama tedavisi
için  kullan›lan etkili bir tedavidir.

Apne fliddeti, apne epizotlar›n›n s›kl›¤›-
na göre s›n›fland›r›l›r. ( 8 )

Her bir saatte 5-15    epizot ---hafif
Her bir saatte 15-25  epizot ---orta
Her bir saatte >30     epizot ---fliddetli

D E N TAL APAREYLERE GENEL BAKIfi
Son y›llarda bir çok aparey gelifltirilmifl-

t i r. Bu apareylerin bir ço¤u mandibulay›
ileri alarak orofarengeal ve hipofarengeal
boyutlar› artt›rarak etkili olurken baz›lar›
dili öne do¤ru al›r. A¤›z içi apareylerle te-
davi öncesinde hasta, doktor yada bir uy-
ku uzman› taraf›ndan de¤erlendirilir. Baz›
vakalarda doktor, uyku bozuklu¤unun ta-
n›s› için polizomnografi isteyebilir. ( 1 )

Difl muayenesi flu flekilde olur: T›bbi ve
difl anemnezi yumuflak doku / a¤›z içi mu-
ayenesi, periodontal de¤erlendirme, tem-
poramandibuler eklem/oklüzyon muaye-
nesi, intraoral al›flkanl›klar›n de¤erlendi-
rilmesi, difller ve a¤›z restorasyonlar›, son
6 ay içerisindeki röntgenler ( panoramik,

I N T R O D U C T I O N
O S A 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 rate5 and not all snores are
prepared to consider surg e r y. While treatment of
O S A 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.7 , 8 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 CPA Po r
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

O V E RVIEW 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
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tüm a¤›z grafileri, sefalometrik radyografi-
ler) ve tan› modelleri (1).

Apareyler yapt›klar› aktivasyona göre
dört s›n›fa ayr›l›rlar (Tablo I). Bu apareyle-
rin hepsi FDA onay› alm›flt›r.  

MANDIBULAR REPOSITIONER 
A PA R E Y L E R ‹
Hava yolu boyutlar› de¤ifltiren, geliflimi

ve dentisyonu etkileyen çok çeflitli mandi-
bular repositioner apareyi mevcuttur. ( 9 -
14) Meier-Ewert ve arkadafllar›(9) ilk kez
mandibulay› 3-5 mm ileri alarak, OSA fl i-
kayetleri azaltan rijid bir mandibular repo-
sitioner yapm›flt›r.

Mandibular repositioner apareyleri ha-
va yolunun çeflitli flekilde açarak fonksi-
yon görürler.
1. Direk dili ileriye çekerek
2. Genioglossus kas aktivitelerini artt›ra-

r a k
3 . Mandibulay› ve hyoid kemi¤i stabilize

ederek çenenin aç›lmas›n› ve dilin de-
riye düflmesini engel olurlar.

Mandibular repositioner apareyleri iki
gruba ayr›l›rlar:
a ) Ayarlanmayan Mandibular Repositio-

ner: Krofle tutucu mandibular  reposi-
t i o n e r, mandibula ilerletici repositioner
splint (MIRS), elastomerik uyku apare-
yi, nokturnal hava yolu apareyi (NA-
PA ) , O S A P uyku apareyi, uyku apnesi
goldilock apareyi (SAGA), snore free,
snore guard, thera snore (ayarlanma-
yan), uyku ve nokturnal obstrüktif apne
azalt›c› (SNOAR).

b ) Ayarlanabilir Mandibular Repositio-

s u r v e y, cephalometric radiograph); and diag-
nostic models.(1)

Oral appliances can be classified by mode of
action into one of the four categories (Table I).
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.9 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
t o n g u e .

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
O S A P dental sleep appliance, sleep apnea
goldilocks appliance (SAGA), the snore free
appliance, snore guard, thera-snore (non ad-

Tablo I: FDAtaraf›ndan
onaylanm›fl, horlama ve
obstrüktif uyku apnesi için
dental apareyler.

Table I: Dental appliances,
approved by FDA, for snoring
and obstructive sleep apnea.
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ner:Klearway apareyi, ayarlanabilen
PM pozisyonland›r›c›, elastik mandibu-
lar ilerletici (EMA) hilsen ayarlanabilir
pozisyonland›r›c›, silencer sistem, si-
lent nite, snore-aid, thornton ayarlana-
bilir positioner (TA P ), herbst apareyi,
jasper jumper, thera-snore ( ayarlanabi-
l i r ) .

A) AYA R L A N M AYAN MANDIBULAR 
REPOSITIONER A PA R E Y ‹
1. Krofle Tutuculu Mandibular Reposi-

tioner:  Bu aparey bir krofle yard›m›yla
mandibulay› tutar ve geriye gelmesine en-
gel olur. Mandibula, anteriorde 4 mm
aç›kl›k , maximum protrüzyonun sadece
% 7 5 ’ i kadar önde konumlan›r (fiekil
1 ) . ( 1 4 )

2. Mandibula ‹lerletici Repositioner
Splint (M‹RS): Hava yolunun aç›kl›¤› bu
apareyle direk olarak çenenin önde ko-
numlanmas›yla sa¤lan›r. ‹leriye yöneltici
düzlem çeneyi önde konumlar ve geriye
düflmesine engel olur. Bu düzlem termop-
lastik  bir materyalden yap›lm›fl olup, vü-
cut ›s›s›nda yumuflay›p  anterior difller ve
dokular üzerinde kullan›m kolayl›¤› sa¤lar
ve  horlamay› büyük ölçüde azalt›r. A p a r e-
yin ön bölümünde yer alan delikten de so-
lunum gerçekleflir (fiekil 2).(10)

3) Elastomerik Uyku Apareyi: O l d u k ç a
esnek, yumuflak bir materyalden yap›l-
m a k t a d › r. Üzerinde krofle yada tel bulun-
m a m a k t a d › r. Vertikal aç›kl›¤› 5 mm olup
yüksek esneklik kabiliyetinden dolay›
mandibula s›n›rl› hareketlerini yapabilir.
F D A horlama ve OSA için onaylam›flt›r
(fiekil 3).(15)

4) OSAP Uyku Apareyi: Hastan›n rahat›
için  yumuflak ve esnek bir materyalden
yap›lm›fl olan OSAP mandibulay› tama-

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

b) Adjustable mandibular repositioners: Klear-
way oral appliance, adjustable PM positio-
n e r, 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 
R E P O S I T I O N E R S
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.I.R.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 b r e a t-
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 ( F i g u r e
3 ) . ( 1 5 )

4. The OSAP Dental Sleep Appliance: T h e
O S A P is a full coverage mandibular advance-

fiekil 1: Krofle tutuculu
mandibular repositioner (14)

Figure 1: Clasp retained
Mandibular repositioner (14)

fiekil 2: Mandibula ilerletici
repositioner splint (14)

Figure 2: Mandibular inclined
repositioning splint (MIRS, 14)



Turkish Journal of Orthodontics 2006;19:181-196
185

Uyku Apnesinde Kullan›lan Apareyler
Appliances used in OSA

men kavrayarak ilerde konumland›r›r. Öl-

çü al›namayan hastalar için kullan›ma ha-

z›r  tipleri mevcuttur. Üst çenede difli ol-
mayan hastalar ve bazen tamamen diflsiz

hastalarda kullan›labilir (fiekil 4).(16)
O S A P, FDA taraf›ndan horlama ve OSA

için uygun görülmüfltür.

5) Uyku Apnesi Goldilock Apareyi (SA-
GA): Daryl Mathias taraf›ndan icat edil-

m i fl t i r. SAGA sert akril üzerinde ince bir
tabaka yumuflak akrilden  yap›l›r. Her iki

ark posteriorde birleflerek aç›k bir pozis-

yonda mandibulay› önde konumland›r›r
(fiekil 5).(16)

6) Nocturnal Havayolu Açan Aparey

( N A PA): Soll ve Georg e1 7 bir aktivatörü
modifiye ederek alt çeneyi 6 mm önde ve

9 mm afla¤›da konumland›rarak bu apare-
yi yapm›fl ve apne indexinin (A1) düfltü¤ü-

nü belirtmifllerdir (fiekil 6). NAPA hem ver-

tikal hem de  horizontal olarak alt çeneyi
rijit olarak stabilize eder. NAPA ile tempo-

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
F D A for both snoring and OSA.

5. Sleep Apnea Goldilocks Appliance (SA-
G A ) : It is 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
( N A PA ) : Soll and Georg e1 7 described a modifi-
ed activator that advanced the mandible 6 mm
anteriorly and 9 mm inferiorly for one patient
and significantly decrease the AI (Figure 6). The
N A PA rigidly stabilizes the mandible in both the
horizontal and vertical dimensions. Te m p o r o-
mandibular joint-related problems have not be-
en reported with the NAPA .1 8 The NAPA has re-
ceived marketing clearance from the FDA f o r
the treatment of snoring and OSA.

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

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

fiekil 6: Nocturnal Hava yolu
açan aparey (NAPA) (17)

Figure 6: Nocturnal airway
patency appliances (NAPA, 17)

fiekil 3: 3. Elastomerik Uyku
Apareyi (15)

Figure 3: 3. Elastomeric sleep
appliance (15)

fiekil 4: 4. OSAP uyku apareyi
(16)

Figure 4: 4. OSAPdental sleep
appliance (16)
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ramandibular eklem problemlerinin olma-
d›¤› rapor edilmifltir.(18) FDA hem horla-
ma hem de OSA için onaylam›flt›r. 

7) Snore Free Apareyi: Snore free apa-
reyi termoplastik yap›da olup hastan›n
randevu saatinde hemen haz›rlanabilme
kolayl›¤› vard›r. ( 1 4 )

8) Snore Guard: D.T Meade taraf›ndan
icat edilmistir. Mandibula 7mm aç›k olup
maksimum protrüzyonun 3mm gerisinde
yer al›r. Aparey hastan›n rahat› için yumu-
flak polivinil esasl› olup sadece anteriorde
yer al›r. Snore guard sadece FDAden hor-
lama için onay alm›flt›r. Schmidt-Nowara
14 hastay› de¤erlendirmifl, 6 hastada hor-
lama elimine edilirken 8’inde azalm›flt›r
(fiekil 7).(19)

9) Thera-Snore (ayarlanmayan): B u
aparey Thomas Meade taraf›ndan icat edi-
l i fl t i r. Hem ayarlanan hem de ayarlanama-
yan flekli mevcuttur. Ayarlanmayan for-
munda, termoplastik materyalden haz›rla-
n › r, mandibula protrüzyondad›r ve s›n›rl›
hareketler yapar. Ayarlanabilen Thera-
Snore apareyinde ise aparey a¤›zdan ç›ka-
r›lmadan 1.5 mm ilerletmelerle alt çene
öne do¤ru hareket ettirilir. FDA s a d e c e
horlama için onaylam›flt›r (fiekil 8).(21-24)

10) Uyku ve Nocturnal Obstrüktif Ap-
ne Azalt›c› (SNOAR): SNOAR apareyi
mandibulay› 6-7 mm önde konumland›ran
ve 17mm ya da daha fazla vertikal olarak
açan akrilik bir plakd›r. Dr Toone mandi-
bulan›n afla¤›da ve önde konumlanmas›y-
la, dilin farenx arka duvar›ndan ve  yumu-
flak damakdan uzaklafld›¤›n› belirtmifl-
t i r. F D A horlama ve OSA için May›s
1998’de onaylam›flt›r.(25)    

B) AYARLANAB‹L‹R MANDIBULAR 
REPOSITIONER 

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 f o r
treatment of snoring (Figure 8).(20-24)

10. Sleep And Nocturnal 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. To o n e
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 w a s

fiekil 7: Snore Guard (19)

Figure 7: Snore guard (19)

fiekil 8: Thera-Snore(21)

Figure 8: Thera Snore (21)
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1) Klearway: K l e a r w a y, alt ve üst diflleri
kavrayarak, havayolunu aç›k tutmak için
alt çeneyi  ve dili önde konumland›r›r.
Üzerinde tafl›d›¤› tutucu parçalar› sayesin-
de uyku süresince çene hareketlerinin ya-
p›lmas›na izin verir.  Klearway her iki ark›
kavrarken dil bofllu¤una uzanmamaktad›r.
Termoaktif bir materyalden üretildi¤i için
difller üzerine otururken yumuflak doku ve
difllerde minimum rahats›zl›k verir.

K l e a r w a y, hastalar›n apareylerini ç›-
kartmadan, esnerken, su içerken ve yutku-
nurken lateral ve vertikal çene hareketleri-
ne izin verir. Bruksizmi olan hastalarda bi-
le uyku boyunca çene  hareketlerini engel-
lemedi¤i için rahatl›kla kullan›labilir. Ma-
xiller ark› diflsiz ve alt çenede yeterli difl-
leri olan hastalar Klearway apareyinden
f a y d a l a n a b i l i r. Aparey haftada iki defa üs-
tünde yer alan vidadan aktive edilir. Ok
yönündeki her bir aktivasyonla alt çene
0.25 mm ileriye do¤ru hareket ederken ha-
va yolunu üç boyutlu olarak etkiler (fiekil
9 ) . ( 2 6 )

2) Ayarlanabilen PM Pozisyonland›r›c›:
Jonathan Parker taraf›ndan icat edilmifltir.
Yap›lan araflt›rmalar, orta fliddette obstrük-
tif uyku apnesi olan  hastalar›n %77’ d e
baflar›l› oldu¤unu göstermifltir. A p a r e y,
maxiller ve mandibular difllerin tümü üze-
rine oturur ve ›s›yla yumuflayan özel bir
akrilikten (Bruxeze TM)  yap›ld›¤› için tu-
tuculuk ve rahatl›k kombinasyonu sa¤lar.
Bu akrilik oldukça dayan›kl›d›r. A p a r e y i n
ekspansiyon vidas› sa¤ ve sol bukkal taraf-
ta yer alarak dil için maximum boflluk olu-
fl u r. Apareyin tutuculu¤u çok iyi oldu¤u
için  herhangi bir krofleye ihtiyaç duyul-
m a m a k t a d › r. FDA hem horlama hem de
O S A için kullan›m›n› onaylam›flt›r (fiekil

received in May 1988.(25) 

B. A D J U S TABLE MANDIBULAR 
R E P O S I T I O N E R S :
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 arc h e s
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
d e n t i s t ’s supervision.  Research studies have
shown that this appliance is successful in trea-
ting 77% of patients with moderate obstructive

fiekil 9: Klearway (26)

Figure 9: Klearway oral
appliance (26)

fiekil 10: Ayarlanabilir PM
Pozizyonland›r›c› (27)

Figure 10: Adjustable PM
positioner (27)
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1 0 ) . ( 2 7 )
3) Elastik Mandibula ‹lerletici: Bu apa-

rey Micheal Frantz ve Dan Frantz taraf›n-
dan icat edilmifltir. Bu aparey alt ve üst ba-
s›nçla flekillenen fleffaf maddelerin flexibl
elastik bandlar›n bir araya getirilmesiyle
o l u fl u r. Bu elastik bandlar farkl› uzunluk
ve esnekliklerde haz›rlanarak difl doktoru-
nun mandibulaya gerekli önde konumlan-
d›r›lmas›na ve lateral hareketlerine yar-
d›mc› olur. FDA horlama  ve OSA i ç i n
onaylam›flt›r (fiekil 11 ) . ( 2 8 )

4) Hilsen Ayarlanabilir Pozisyonland›-
r › c › : Bu aparey Kemth Hilsen taraf›ndan
icat edilmifltir. Alt ve üst çene arklar› ter-
moplastik akrilikten haz›rlan›p her iki çe-
ne üzerinde bir velcro denen bir vida yer-
l e fl t i r i l m i fl t i r. Bu flekilde anterior- p o s t e r i o r
ve sa¤-sol ayarlamalar› genifl bir sahada
y a p › l m a k t a d › r. FDA horlama ve OSA i ç i n
onaylam›flt›r (fiekil 12).(16)

5) Silencer Sistem: Wayne Halstrem ta-
raf›ndan icat edilmifltir. Uyku apnesi ve
horlaman›n tedavisi için tamamen ayarla-
nabilir olarak tasarlanm›flt›r. Apareyde yer
alan titanyum vida anatomik ayarlamalar›
kontrol eder. Bu vida 10 mm boyutunda
vertikal yönde ve de anterior- p o s t e r i o r
yönde ayarlama yapabilir. Ayr›ca tempora-
mandibular eklemi koruyarak lateral hare-
ketlerede yard›mc› olur. Apareyin ana ya-
p›s› elastomerikdir, ›s›rma yüzeyleri sert
akrilden yap›lm›flt›r. FDA horlama ve OSA
için onaylam›flt›r  (fiekil 13). (29,30)

6)Thornton Ayarlanabilir Pozisyonlan-
d›r›c› (TAP): Bu aparey çeneyi önde ko-
numland›rarak hava yolunu aç›k tutar,
obstrüktif uyku apnesini minimuma indirir

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 ( F i-
gure 11 ) . ( 2 8 )

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 10mm, 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

fiekil 11: Elastik Mandibula
‹lerletici› (28)

Figure 11: Elastic mandibular
adveancement (EMA)

appliance (28)

fiekil 12: Hilsen Ayarlanabilir
Pozisyonland›r›c› (16)

Figure 12: Hilsen adjustable
positioner (16)
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yada elimine eder. Hasta burnundan ve

a¤z›ndan nefes almaya devam eder. A p a-
rey ›s›ya duyarl› plastik materyalden yap›l-
m › fl t › r. Apareyin ön taraf›nda yer alan vida
yard›m›yla mandibulan›n  konumu de¤iflti-

rilebilir (fiekil 14).(14)
7) Silent Nite: Erich Kopp GmbH tara-

f›ndan icat edilmifltir. Horlama problemle-
rinin tedavisi için kullan›l›r. Cerrahi yada

t›bbi tedavilerin etkili olmad›¤› yada isten-
medi¤i hafif uyku apneli hastalarda tedavi
edilebilir (fiekil 15).(31)

8) Snore-Aid: Bu aparey mandibulay›
tekrar konumland›rarak ve dili anterior- s u-

perior yönde yerlefltirerek hava yolunu
aç›k tutar. Düz oklüzal yüzeyi olan, dudak
d›fl›ndaki örtücüsüyle tek bir mandibular
›s›rma pla¤›ndan oluflur. Aparey dudak ör-

tücüsünün manuel olarak ayarlanmas›yla
aktive edilir. Vertikal boyutun de¤ifltirile-
bilmesi nedeniyle bu aparey difl g›c›rdat-
mas› olan hastalar için uygundur. Horlama

ve OSA hastalar› için FDA o n a y l a m › fl t › r
(fiekil 16).(32) 

9) Herbst: Ortodontide y›llard›r çeflitli
herbst apreyleri kullan›lm›flt›r.(33,34) Di-

¤er rijid mandibular repositionerlere göre
çenenin aç›lmas›na ve yan hareketlere
izin vermektedir. Dr. Clark hastan›n mak-
simum protrüzyonunun an az %75’i kadar
mandibulan›n önde konumlanmas›n›

ö n e r m i fl t i r. Herbst apareyi apnenin flidde-
tini azaltabilmektedir. ( 3 5 )

10) Jasper Jumper: Jasper Jumper apa-
reyi de mandibulay› ilerde konumland›ran

bir apareydir. OSA tedavisi için sadece bu
apareyle ilgili bir çal›flma yap›lm›flt›r. ( 3 6 )
Bu çal›flmada  RDI (solunum s›k›nt› indek-
si) aparey kullan›ld›ktan sonra düflmüfltür,

ancak gruplar aras›nda anlaml› bir farkl›l›k

body of the appliance is constructed of elasto-
mer; bite plates are constructed of hard acrylic.
F D A approved both snoring and OSA ( F i g u r e
13).(16, 29,30)

6.Thornton Adjustable Positioner (T A P ) :
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
1 4 ) . ( 1 4 )

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

fiekil 13: Silencer Sistem (29)

Figure 13: Silencer system (29)

fiekil 14: Thornton
Ayarlanabilir Pozisyonland›r›c›
(TAP) (14)

Figure 14: Thornton adjustable
positioner (TAP, 14)
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b u l u n a m a m › fl t › r.

DAMAK Y Ü K S E LT ‹ C ‹ L E R :
Bu apareyler yumuflak dama¤› yükseltir-

l e r.
1) Ayarlanabilir yumuflak damak yük-

seltici (ASPL): Dr Herb Paskow taraf›ndan
icat edilmifltir.(37) Aparey yumuflak dama-
¤› kald›r›r ve uyku süresince hava pasajla-
r›nda titremesini engeller. Dr. Paskow hor-
lamada %60 baflar›l› olaca¤›n› ve OSA
için endikasyonun olmayaca¤›n› belirtmifl-
t i r. Bulant›s› olan hastalar günde 5-6 defa
kafl›k yada difl f›rças›n›n sap›yla palatal
bölgeye temas ettirerek egzersiz yapabilir-
l e r. Ancak bu desensitizasyon egzersizine
uyum gösteremeyen hastalar için bu apa-
reyler kontrendikedir.

2) Equalizer: Bu aparey burundan hava
al›m›n› bozmadan yumuflak dama¤› yuka-
r› kald›r›r ve intraoral ve extraoral hava
bas›nc›n› ‘eflitleyerek’ mandibulay› önde
k o n u m l a r.(38) FDA, OSA’n›n tedavisi için
o n a y l a m › fl t › r.       

D‹L TUTUCULAR:
Dil Kitleyici Ayg›t, Snor-x, Dil Tu t u c u

Ayg›t (TRD), A¤›z ‹çi ve A¤›z D›fl› Dil Sta-
bilizatörleri olmak üzere birkaç tane dil
tutucu aparey vard›r. Bunlar dili direk ön-
de konumlayarak ve de afla¤›daki flekilde
hava yolunu açarak görev yaparlar:

* Dili ileriye al›rlar.
* Genioglosussus kas aktivitesini art›r›r-

l a r
* Uyku süresince dili stabilize ederek

obstrüksiyonu engellerler 
1. Dil Kitleyici Ayg›t: Küçük , orta ve

genifl boyutlarda üretilen elastik yap›daki
bu aparey dil için bir boflluk oluflturur ve
uyku s›ras›nda meydana getirdi¤i vakumla
dili içine do¤ru çeker. E¤er nasal bir t›kan-
ma olursa yanda bulunan nefes alma de-
likleri hava geçiflini sa¤lar. FDA s a d e c e
horlama için uygun görmüfltür. ( 3 9 )

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. PA L ATE LIFTERS:
These appliances can reposition the soft pa-

l a t e .
1.Adjustable Soft Palate Lifter: D r. 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.
D r. 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-
n i n g .

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 8 The Equali-
zer has received FDA clearance for marketing as
a medical device only for the treatment of OSA.

TONGUE RETA I N E R S :
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
f o l l o w i n g :

fiekil 15: Silent Nite( 31)

Figure 15: Silent nite (31)

fiekil 16: Snore- Aid (32)

Figure 16: Snore-aid (32)
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2. Snor-x: Bu aparey Dr. Alverez tara-
f›ndan gelifltirilmifltir. Snor-x bir test apare-
yi yada dil tutucu ayg›t›n›n (TRD) kullan›-
l›p kullan›lmayaca¤›n› görmek için bir ça-
l›flma apareyi olarak kullan›l›r. Sadece
horlama için uygun görülmektedir. Snor- x
dil için bir parmak ve çevresindeki bir
plastik halka olmak üzere iki parçadan
o l u fl u r. A¤›z d›fl› dudak tutucusu uyku s›ra-
s›nda dilin geriye do¤ru düflmesini engel-
ler (fiekil 17).(14)

3. Dil Tutucu Ayg›t (TRD): TRD uyku s›-
ras›nda negatif hava bas›nc›yla önde yer
alan bir balonla dili önde tutar. Nasal pa-
sajlar› t›kal› olan hastalar için lateral hava
yolu tüpü olan modifiye TRD ‘de mevcut-
t u r. FDA horlama ve apne tedavisi için
TRD’yi onaylam›flt›r (fiekil 18).(40)

4. A¤›z ‹çi ve A¤›z D›fl› Dil Stabilizatö-
r ü : Dil stabilizatörleri elvaxtan (etilen vi-
nil asetat) üretilmifl ve hem diflli hem de
diflsiz hastalarda horlaman›n tedavisi için
dizayn edilmifltir. Ön bölgedeki emici
odaya negatif hava bas›nc›yla dil öne do¤-

* Forward movement of the base of tongue
* Increasing the baseline genioglossus muscle

a c t i v i t y
* 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
F D A . ( 3 9 )

2. Snor-X: This appliance was developed by
D r. 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-

fiekil 17: Snor-X (14)

Figure 17: Snore-x (14)

fiekil 18: Dil Tutucu Ayg›t
(TRD) ( 40)

Figure 18: Tongue retaining
device (40)

fiekil 19: A¤›z içi ve a¤›z d›fl›
dil stabilzatörü (16)

Figure 19: Tongue stabilizer
(16)
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ru yavaflça çekilir. Lateral dil stabilizatörü
kesici difllerin önünde sadece lingual böl-
gede yer al›p böylece afl›r› salivasyonu ön-
ler ve solunuma yard›mc› olur. D›flar›dan
uygulanan dil stabilizatörleri vertikal bo-
yutu destekleyerek vakum gücünü artt›r›r-
l a r. FDA sadece horlama için tavsiye et-
mifltir (fiekil 19).(16) 

2.0.4. A⁄IZ ‹Ç‹ APAREYLER VE CPA P
K O M B ‹ N A S Y O N U :
1 . C PAP/PRO: Hastalar genellikle CPA P

ve maskeleri dayan›lmaz bulurlar.
C PAP/PRO, ayarlanabilir mandibular re-
positioner ile direk olarak ba¤lant›l› olan
C PA P ve nasal bir yast›ktan oluflan alterna-
tif bir apareydir. Dr. Joseph Goldstein tara-

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).4 0

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 To n-
gue Stabilizer has hollow vertical supports in-

fiekil 20: CPAP-PRO (14)

Figure 20: CPAP(14)

fiekil 21: A¤›z içi bas›nç
apareyi (41)

Figure 21: Oral pressure
appliance (OPAP, 14)

fiekil 22: Uyku apnesi hava
yolu yönetme sistemi (42)

Figure 22: S leep apnea airway
management system (SAAMS,

42)
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f›ndan gelifltirilmifltir. FDA taraf›ndan hor-
lama ve OSA için onaylanm›flt›r  (fiekil
2 0 ) . ( 1 4 )

2. A¤›z ‹çi bas›nç Apareyi (OPA P ) : B u
aparey bir a¤›z maskesi, ayarlanmayan
mandibular repositionerler ile direk ba¤-
lant›s› olan CPA P ’ dan oluflur. William  T.
Hart taraf›ndan icat edilmifltir. Klostrofobi
dolay›s›yla nasal maskeden flikayeti olan-
lar headgear yada çene bantlar›n›n sebep
oldu¤u bafl a¤r›s› olan hastalar, maskedeki
s›k›nt› dolay›s›yla göz irritasyonu olan
hastalar OPA P dan faydalanabilirler. Bu
tip aparey FDA taraf›ndan hafif fliddetli
O S A hastalar› için uygun görülmüfltür
(fiekil 21).(41)

3.Uyku Apnesi Hava Yolu Yönetme Sis-
temi: Bu aparey W. Keith Thornton taraf›n-
dan yap›lm›flt›r. SAAMs, TA P oral aparey-
le, standart CPA P k o m b i n a s y o n u d u r. Bant-
s›z bir flekilde CPA P maskesini konumlan-
d›rarak, CPA P bas›c›n› azalt›r. Böylece
C PA P la ilgili problemleri elimine eder.
F D A horlama ve OSA hastalar› için uygun
görmüfltür (fiekil 22).(42,43)

S O N U Ç
Oral apareyler (OA), öncelikli olarak,

kilo kayb› yada uyku pozisyonunun de¤ifl-
mesiyle flikayetlerin  giderilemedi¤i, hor-
lama hastalar› yada hafif fliddette OSA
hastalar›n›n tedavisi için endikedir. ( 2 , 2 1 )
Ayr›ca CPA P tedavisini reddeden veya to-
lere edemeyecek olan  yada cerrahi tedavi
için uygunluk göstermeyen orta fliddetteki
O S A hastalar› için OA tavsiye edilmifltir. 

Oral apareyler, uvulopalatofarengeop-
lasti ile baflar›l› bir flekilde tedavi edileme-
mifl hastalar için etkili bulunmufltur. ( 5 , 6 )
Doktorun ve difl hekiminin koordinasyo-
nuyla ilk de¤erlendirilme gerçeklefltiril-
miflse, horlamas› olan yada orta derecede
(moderate) OSA hastalar›n›n  büyük bir
ço¤unlu¤u oral apareylerle etkili bir flekil-
de tedavi edilebilir.

Dental apareyler, hava bofllu¤unu artt›-
rarak, mandibulay› anteriorde poziyonlan-
d›rarak, dili ve yumuflak dama¤› önde ko-
numland›rarak, genioglossus kas›n aktivi-
tesinde de¤ifliklik yapmaktad›r. ( 1 4 , 1 6 )

Oral apareyler artriti, krepitasyonu ya
da di¤er önemli temporamandibuler ek-
lem semptomlar›  olan hastalar tarafndan
iyi tölere edilmemektedir. Bununla birlik-
te, hafif derecedeki  eklem problemleri çe-

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 CPA P
in recent years. These are CPAP/PRO, oral pres-
sure appliance (OPAP), sleep apnea airway ma-
nagement system (SAAMS).(14)

1 . C PAP/PRO: The patient usually find CPA P
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 CPA P. It
was developed by Dr. Joseph Goldstein. FDA
approved both snoring and OSA ( F i g u r e - 2 0 )
( 1 4 ) .

2. Oral Pressure Appliance (OPAP): T h i s
appliance is non-adjustable mandibular reposi-
tioning device for direct connection to oral
C PA P . 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
O PA P. This type of dental appliance is approved
by FDA for mild to severe cases of OSA ( F i g u r e
2 1 ) . ( 4 1 )

3. Sleep Apnea Airway Management System
(SAAMS): This Appliance was invented by  W.
Keith Thornton. SAAMS is a combination of the
TA P oral appliance and standard CPA P t e c h n o-
l o g y. It decreases the pressure of CPA P w h i l e
holding the CPA P mask in a precise position
without straps, thus eliminating many of the
problems associated with CPA P. FDA a p p r o v e d
both snoring and OSA (Figure 22).(42,43)

C O N C L U S I O N S
Oral appliances (OA) are indicated for use in

patients with primary snoring or mild OSA w h o
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
O S A who can not tolerate or refuse treatment
with nCPA P or subjects who are not suitable
s u rgical 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-
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nenin ileriye do¤ru pozisyonland›r›lmas›y-
la azalt›labilir. Sonuçta, oral apareyleri sa-
dece uyku boyunca düzenli ve istikrarl›
olarak aparey kullan›m›na uyum gösteren
hastalar kullan›labilir.

Oral aparey terapisi için uygun hasta
seçimi doktor taraf›nda dikkatli bir flekilde
y a p › l › r. Daha sonra difl hekimi taraf›ndan
oral aparey seçilir. Bu flekilde bir de¤er-
lendirmeyle obtrüksiyonun oldu¤u saha
tespit edilir. Geleneksel sefalometrilerle
dilin, yumuflak dama¤›n, ve nasofarenksin
hacmi gerçe¤e yak›n tahmin edilebilse de
bu yöntem orofarenksin ve hypofarenksin
boyutlar›n›n gösterilmesinde güvenilir bir
kaynak de¤ildir.(1,13,14) fiayet CT ve MRI
de¤erlendirmeleriyle küçük bir orofarenks
teflhis edilmiflse herhangi bir aparey sade-
ce dili ilerleterek veya dille birlikte mandi-
bulay›da ilerleterek hava yolunu genifllete-
rek faydal› olabilir. fiayet orant›s›z genifl
bir dil gözüküyorsa ya da hasta diflsizse
TRD etkili olabilir. Mandibulan›n yeniden
pozisyonland›r›lmas› hava yolu kanal›n›n
üç boyutlu ebat›n›n de¤ifltirlmesini sa¤lar.
Oral apareyler dil kaslar› üzerinde de etki-
si bulunmaktad›r. Bu etkilerden biri man-
dibulay› ileri pozisyona getirerek dilin
ilerde konumlanmas›, di¤eri ise vertikal
boyutu de¤ifltirerek dil kaide s›n›rlar›n›n
aktivitesini etkilemekdir. ( 1 4 , 2 0 )

Oklüzal de¤iflmeler, mandibular repo-
zisyonlad›r›c› (yeniden konumland›r›c› ya-
da geri pozisyonland›r›c›) apareylerin
uzun dönem kullan›lmas›ndan kaynakla-
n a b i l i r. Bununla ilgili araflt›rmalar göster-
mifltir ki çal›flmaya kat›lan hastalar›n nere-
deyse tamam›nda üst çene anterior difller-
de lingual, alt çene anterior difllerde labi-
al tipping gözlenmifltir. Bununla ba¤lant›l›
olarak hem overbite hem de overjet mikta-
r› azalm›flt›r (44). Ayn› zamanda bu araflt›r-
mada alt çene yüz yüksekli¤inde küçük ar-
t›fllar gözlenmifltir. Premolar ve molar böl-
gede ki difllerde intrüzyon (gömülme) ol-
m a m › fl t › r. Fakat mandibular kondil bafl›n›n
glenoid fossa içinde geri pozisyonundan
dolay› (reposition) baz› hastalarda posteri-
or open bite (arka aç›k kapan›fl) gözlen-
m i fl t i r. ( 1 6 )

Oral aparey tedavisinin di¤er tedavi
yöntemleriyle birlikte faydalar› ve riskleri
karfl›laflt›r›ld›¤›nda, özellikle basit horla-
malar› olan ve burun (nasal) CPAP’i tolere
edemeyecek hafif derecedeki (moderate)

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. ( 1 4 , 1 6 )

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-
v i t y.(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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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 CPA P.
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