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ÖZET

Uyku apne sendromu  apne ve hipopne
ile karakterize, ci¤erlerde hipoksi (düflük
O2 seviyesi) ve kanda O2 desatürasyonu

oluflturan, uykunun kesintiye u¤ramas›na
ve/veya uyanmaya sebep veren, uyku es-

nas›nda oluflan bir hastal›kt›r. S a n t r a l ,
obstrüktif ve mixed olmak üzere 3 tipi
vard›r.Santral  ve mixed apne tedavisi sa-

dece t›p doktorlar› taraf›ndan yap›labilir-
ken obstrüktif  sleep apne tedavisinde or-
todontist ve maksillofasial cerrahlar

önemli rol oynamaktad›rlar.Bu derleme-
nin amac› obstrüktif  sleep apne tedavi-

sinde ortodontistlerin yeri ve önemini
b e l i r t m e k t i r. (Türk Ortodonti Derg i s i
2005;18:175-187)

Anahtar Kelimeler: Obstrüktif  sleep  ap-

ne, Uyku  apne, Uyku bozukluklar›, Hor-
lama, Ortodonti.

SUMMARY

Sleep apnea syndrome is a disease which
occurs during sleeping and which is
characterized by apneic and hypopneic
events, low oxygen levels in lungs
(hypoxia), blood oxygen desaturation,
sleep arousal and/or awakening. The
syndrome has three types; central, mixed
and obstructive. Central and mixed
apnea can be treated only by medical
practitioners but in the treatment of
obstructive sleep apnea orthodontists and
maxillofacial surgeons have an important
role. The aim of this review is showing
the role and importance of orthodontists
in the treatment of obstructive sleep
apnea. (Turkish J Orthod 2005;18:175-
187)

Key Wo r d s : Obstructive sleep apnea,
Sleep apnea, Sleep disorders, Snoring,
Orthodontics.
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G‹R‹fi
Üst hava yolu hastal›klar› uyku süresini

ve/veya kalitesini azaltan, hastalarda gün
içinde uyku hali, yorgunluk ve konsantrasyon

eksikli¤i yaratan üst hava yollar›nda oluflan
sorunlard›r.Üst hava yolu hastal›klar› üst ha-
va yolu rezistans› sendromu ve uyku apne

sendromu  olarak ikiye ayr›l›r. Horlama ayr›-
ca bir hastal›k olmay›p bu iki sendromun da
en belirgin semptomudur. Üst hava yolu re-

zistans sendromunda üst hava yollar›ndaki
darl›¤a ba¤l› olarak soluk almak için daha

fazla efor gerekir, bu ekstra efor uykunun ke-
sintiye u¤ramas›na neden olarak gün içinde
uyku hali oluflturur. Bu hastalarda apne veya

hipopne görülmez. Uyku apne sendromu ise
apne ve hipopne ile karakterize, ci¤erlerde

düflük O2 seviyesi (hipoksi) ve kanda O2 de -
satürasyonu oluflturan, uykunun kesintiye u¤-
ramas›na ve/veya uyanmaya sebep veren, uy-

ku esnas›nda oluflan bir hastal›kt›r. Apne;so-
lunumun 10 sn veya daha fazla süre kesilme-

sidir. 7 saatlik uykuda 30 veya daha fazla ap-
ne periodu geçiren bireylere uyku apne send-
romu tan›s› konur.

Uyku apne sendromu santral, obstrüktif ve
mixed olmak üzere 3 tiptir. Santral apnede
respiratuar kaslar solunum için ekstra bir ça-

ba sarfetmez. Obstrüktif apnede üst hava yol-
lar›ndaki bir obstrüksiyona ba¤l› olarak solu-

num ciddi olarak k›s›tlanm›fl veya tamamen
bloke olmufltur ve respiratuar kaslar solunum
için ekstra bir efor sarfeder. Mixed apne ise

santral ve obstrüktif apnenin bir kombinasyo-
nudur.

Obstrüktif uyku apne sendromu(OSAS) er-
keklerin %4, kad›nlar›n %2’sini etkileyen, en
çok orta yafllarda ve daha çok erkeklerde gö -

rülen, diurnal hipertansiyon, nokturnal disrit-
mi, pulmoner hipertansiyon, sa¤ ve sol vent-

riküler yetmezlik, miyokard enfarktüsü ve
felç gibi hastal›klara yakalanma riskini art›ran
sinsi bir hastal›kt›r. OSAS hastalar›n›n kon-

santrasyon eksikli¤i nedeniyle daha çok trafik
kazas› yapt›klar› da bildirilmifltir.

OSAS’›n tipik belirtileri gün içinde afl›r›

uyku hali, konsantrasyon eksikli¤i, sinirlilik
ve/veya depresyon, bazen kardiak sorunlar

ve horlamad›r. Horlama OSAS’›n en belirgin
s e m p t o m u d u r, eriflkin erkeklerin %25’t e n
fazlas›n› etkiler ve üst hava yollar›ndaki da-

ralma nedeniyle artan hava ak›m›na ba¤l›
bölgedeki yumuflak dokular›n vibrasyonu ile

INTRODUCTION
Upper airway diseases decrease sleep time

and/or quality which leads to excessive
daytime sleepiness, fatigue and lack of

concentration. Upper airway diseases can be
classified in two groups: upper airway
resistance syndrome and sleep apnea

syndrome. Snoring is the most evident
symptom of these syndromes but it is not a
disease. In upper airway resistance syndrome,

breathing needs much effort due to the
narrow upper airway and this extra effort

leads to sleep arousal and excessive daytime
sleepiness. Apnea and hypopnea are not
symptoms of this disease. Sleep apnea

syndrome is a disease which occurs during
sleeping and is characterized by apneic and

hypopneic events, low oxygen levels in lungs
(hypoxia), blood oxygen desaturation, sleep
arousal and/or awakening. Apnea is the

arousal of breathing for 10 seconds or more.
30 or more apnea periods in 7 hours sleep is

pathogonamic for sleep apnea syndrome. 
Sleep apnea syndrome has three types:

central, obstructive and mixed. In central

apnea respiratory muscles do not need extra
effort for breathing. In obstructive apnea
respiratory muscles need extra effort because

breathing is limited or completely blocked
due to the obstruction in the upper airway.

Mixed apnea is the combination of central
and obstructive apnea. 

Obstructive sleep apnea syndrome (OSAS)

is a serious disorder that affects up to 4 per
cent of men and 2 per cent of women in

middle ages and is seen more often in men
rather than in women. It leads to diurnal
hypertension, nocturnal disrhythmias,

pulmonary hypertension, left and right
ventricular failure, myocardial infarction and

stroke. This group of patients has an increased
rate of road traffic accidents due to the lack of
concentration. Symptoms of OSAS are

excessive daytime sleepiness, lack of
concentration, nervousness and/or
depression, sometimes cardiac problems and

snoring. Snoring is the most evident symptom
of OSAS. Snoring affects more than 25 per

cent of adult men and results from soft tissues
in the upper airway vibrating during
inspiration because of the increased velocity

of air, which is caused by a decrease in size
of airway space. Almost all patients with OSA
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oluflur. Her OSAS hastas›nda horlama görülür
fakat her horlayan hastaya OSAS tan›s› konu-

lamaz. Yukar›daki belirtileri gösteren hastalar
bir uyku merkezinde polysomnografi (PSG)

ile incelenmelidirler. Polysomnogram hasta-
lar›n nefes alma ve uyuma paternini, apne ti -
pi ve fliddetini inceleyen, tedavi etkinli¤ini

belirlemede de kullan›labilen bir ayg›tt›r. PSG
ile ölçülen en önemli parametreler Apne In-
dexi (AI), Hipopne Indexi (HI), Apne / Uyku

Oran› (apne durumunda geçen sürenin uyku
süresine oran›), Apne-Hipopne-Uyku Oran›

(apne ve hipopne durumunda geçen sürenin
uyku süresine oran›) ve Respiratuar Rahats›z-
l›k (Disturbance) Index (RDI) olarak s›ralana-

bilir. PSG’nin yan›nda total kan say›m›, tiroid
fonksiyon testi gibi birkaç test de istenir.

Apne ciddiyeti apne-hipopne indeksi
(AHI) veya RDI de¤erlerine göre hafif-orta-
fliddetli olmak üzere 3 derecededir. RDI de-

¤eri 5’ten küçük vakalar normal, RDI’› 10-20
aras› olan vakalar hafif, RDI’›, 21-40 aras›

olan vakalar orta ve RDI’›, 40’tan fazla olan
vakalar fliddetli olarak tan›mlan›r. PSG’nin
pahal›l›¤› ve zor uygulanmas› nedeniyle ev

çal›flmalar› için pulse oksimetri ayg›tlar› da
gelifltirilmifltir. (1-7)

OBSTRÜKT‹F UYKU APNES‹N‹N 
(OSA) ETYOLOJ‹S‹

OSA multifaktöriyel etyolojiye sahip bir
hastal›kt›r. Etyolojide rol oynayan faktörler;
Kraniofasial formdaki de¤ifliklikler, mandibu-

la büyümesindeki yetersizlik, Kas aktivitesin-
dekiyetersizlik, yumuflak doku anomalile-

ri,mikrognati,retrognati, makroglossi ve genifl
yumuflak damak, dik mandibular düzlem aç›-
s›, nasal obstrüksiyon, adenotonsiller hipert-

rofi, azalm›fl hava yolu lümeni, vokal kord
disfonksiyonu, epiglottis ödemi, polip ve tü-

mörler, obezite, alkol ve depresan ilaçlar›n
kullan›m›, agromegali, sendromlar (Frances-
hetti-Treacher-Collins, Apert, Crouzon, Pierre

Robin ve Down Sendromlar›), jüvenil tempo-
romandibular ankiloz olarak s›ralanabilir.

Araflt›rmalar OSA hastalar›nda Genioglos-

sus ve Tensor Veli Palatini kaslar›n›n uyan›k-
ken aktivitelerini art›rd›klar›n›, bunun üst ha-

va yolu fleklini de¤ifltirmeye yard›m etti¤ini
fakat hasta yatar pozisyonda ve uyurken bu
kaslar›n aktivitelerinin azalarak hava yollar›-

n›n darald›¤›n› göstermifltir. Alkol ve depre-
san ilaçlar üst hava yolu kaslar›n› gevfleterek

also snore. However, snoring patients may or
may not also have sleep apnea. The patients

who have these symptoms must be examined
by polysomnography (PSG) in sleep centers.

Polysomnogram is a device which examines
patient’s breathing and sleeping pattern, the
type and magnitude of apnea. It can also be

used after a treatment for the evaluation of the
treatment effectiveness. The most important
parameters measured by PSG are: Apnea

Index (AI), Hypopnea Index (HI), A p n e a
Hypopnea Index (AHI), the Apnea – Sleep

Ratio (the percentage of time spent in apneic
state), the Apnea-Hypopnea Sleep Ratio (the
percentage of sleep time spent in apneic and

hypopneic stages) and Respiratory
Disturbance Index (RDI). If the PSG reveals

the existence of a sleep apnea, further
diagnostic tests, such as a complete blood
count and a test of the thyroid function, may

be helpful in evaluating these patients. 
Apnea severity is classified as mild,

moderate or severe depending on the Apnea
– Hypopnea Index (AHI) or Respiratory
Disturbance Index (RDI). An RDI score < 5 is

considered normal. An RDI of 10 to 20 is
mild, an index of 21 to 40 is moderate, and
an index greater than 40 is severe. Because of

the expense and inconvenience of a PSG,
pulse oximetry devices have been developed

for "in-home" studies.

ETIOLOGY of OBSTRUCTIVE
SLEEP APNEA (OSA)
The cause of OSA is multifaceted. The

factors that lead to OSA are the changes in
craniofacial form, inadequate mandibular
growth, inadequate muscle activity, soft tissue

anomalies, micrognathie, retrognathie,
macroglossia, enlarged soft palate, steep

mandibular plane angle, nasal obstruction,
adenotonsillar hypertrophia, reduced airway
lumen, vocal cord disfunction, edema of the

epiglottis, polyps, tumors, obesity, use of
alcohol and sedatives, agromegaly,
syndromes (Franceshetti – Treacher – Collins,

Apert, Crouzon, Pierre Robin and Down
Syndroms), juvenile temporomandibular

ankylosis, nasal obstruction. Investigations
indicate that the activity of Genioglossus and
Tensor Veli Palatini muscles increases when

the patient is awake. This condition supports
the change in the upper airway shape. But
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üst hava yollar›n›n daralmas›na neden olur-
lar.(1,8-10) 

OSA’l› hastalar›n dik pozisyondan yatar
pozisyona geçmelerinin hava yollar›na olan

etkisini inceleyen baz› çal›flmalar yap›lm›flt›r.
Bu araflt›rmalar›n sonucunda dik pozisyon-
dan yatar pozisyona  geçen OSAS hastalar›-

n›n yumuflak damak kal›nl›klar›n›n art›p oro-
faringeal hava yollar›n›n anteroposterior çap-
lar›n›n belirgin derecede azald›¤›, daralma-

n›n en fazla yumuflak dama¤›n posteriorunda
oldu¤u, dilin fleklinin de¤iflti¤i fakat kaplad›-

¤› alan›n de¤iflmedi¤i,yumuflak damak kal›n-
l›¤›n›n dilin vertikal ve  anteroposterior pozis-
yonundan daha az önemli oldu¤u bildirilmifl-

tir. (6,11)
Üst hava yolu hastal›¤›na sahip bireyler

ayn› morfolojiyi göstermemelerine ra¤men
normal bireylere göre daha benzer iskeletsel,
oral ve faringeal anomaliler göstermektedir-

ler.Baz› araflt›rmalar sonucunda kranial kaide
uzunlu¤u (S-N) ve kranial kaide aç›s›ndaki (S-

N-Ba) azalman›n OSA hastalar›nda belirgin
oldu¤unu belirtirken, baz› araflt›rmalar ise
normal bireyler ile üst hava yolu hastal›¤›na

sahip bireylerin sefalogramlar› aras›nda fark
olmad›¤›n›, bulunan farklar›n etnik kökene
ba¤l› oldu¤unu belirtmektedir. Normal ve

OSA’l› hastalar›n do¤al bafl pozisyonlar›n›n
ayn› olmad›¤›  OSA’l› hastalar›n daha ileri ve

yukar› bir do¤al bafl pozisyonu oldu¤u bildi-
rilmifltir.

OSA’l› ve kontrol grubu hastalar karfl›laflt›-

r›ld›¤›nda OSA’l› hastalarda yumuflak dama-
¤›n arkas›ndaki bölümün %50 daha k›sa  fa-

kat dil kökü gerisindeki k›sm›n ayn› uzunluk-
ta oldu¤u, hava yollar›n›n daha dar, orofarin-
geal alanlar›n›n daha küçük, damaklar›n›n

daha  kal›n, dillerinin daha genifl oldu¤u so-
nuçlar›na var›lm›flt›r. (6,7, 12,13) 

Dik mandibular düzlem aç›s› mandibula-
n›n saat yönünde rotasyon yapmas›na, geni-
oglossus ve hyoid kaslar›n›n posterior farin-

geal duvara daha fazla yaklaflmas›na neden
olur.(9) Parkkinen ve ark.(10) mandibular ret-
rogratizmli hastalarda Servikal Headgear te-

davisinin dikkatli uygulanmas› gerekti¤ini,
OSAS’a yatk›n çocuklarda Servikal HG kulla-

n›m› sonucunda mandibulan›n biraz daha
posteriorda konumland›¤›n›, bu nedenle da-
ha fazla apne / hipopne periyodu görüldü-

¤ünü, O2 desatürasyonunun artt›¤›n› belir-
terek OSAS’a yatk›n çocuklarda Servikal

when the patient is asleep and in supine
position both the activity of these muscles

and the airway area decreases. Alcohol and
sedatives may relax the upper airway muscles

and contribute to upper airway sleep
disorders. (1, 8-10)

When a patient changes from upright to

supine position, the thickness of the soft
palate increases, the anteroposterior
oropharyngeal cross – sectional area

decreases. The decrease in cross – sectional
area is most evident in posterior of the soft

palate. The shape of tongue changes but the
area it occupies does not change. The
thickness of soft palate is less important than

the vertical and the anteroposterior position
of the tongue. (6-11) The sleep disordered

breathing groups do not show identical
morphologies but they bear more similar
skeletal, oral and pharyngeal anomalies than

normal subjects.
According to the results of some researches

the length of cranial base (S-N) and cranial
base angle (S-N-Ba) decreases in OSAS
patients. But some researches state that there

is no difference between normal subjects and
sleep disorders patients cephalograms, the
reason of differences is race. Some

investigations report that the head positions of
normal individuals and OSAS patients are

different and OSAS patients have more
forward and upright natural head position.
The researches that compare the OSAS

patients and control individuals state that the
posterior region of the soft palate in OSAS

patients is 50 percent shorter, the airway area
is narrower, oropharyngeal area is smaller,
soft palates are thicker and the tongues are

longer than within control individuals. (6, 7,
12, 13)

Steep mandibular plane angle leads to
posterior rotation of mandibula and changes
the position of genioglossus and hyoid

muscles. These muscles come closer to
pharyngeal wall. (9) Parkkinen et al. (10)
reported that the position of the mandible was

found to be slightly more posterior in patients
who were treated with cervical headgear.

This condition leads to more apneic and
hypopneic periods, O2 desaturation
increases. They suggested that headgear

therapy may contribute to the occurence of
sleep apnea, when a strong predisposition,
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HG kullan›m› ile OSAS oluflabilece¤ini ve
zaten apne semptomlar› olan çocuklarda

Servikal HG tedavisinin sendromu fliddet-
lendirebilece¤ini bildirmifllerdir. Çocuklar-

da genifllemifl adenoid ve tonsiller nedeniy-
le tekrarlayan hava yolu obstrüksiyonu da
OSAS’a neden olabilmektedir. Jüvenil tem-

poromandibular ankiloz veya çocuklukta
çene bölgesine al›nan travmalar da mandi-
bulan›n yeterli derecede ileri yönde büyü-

yememesine veya retropozisyona neden
olarak OSAS etyolojisinde rol oynayabi-

l i r.(14) Mandibulan›n posteriorda konum-
lanmas› dilin, hava yollar›n› daraltmas›na
neden olabilece¤inden OSAS etkenidir.(1) 

Obez hastalarda yumuflak damak, dil ve
çevre dokularda daha fazla ya¤ depozitleri

v a r d › r. Lateralden üst hava yoluna do¤ru
olan ya¤ infiltrasyonu hava yollar›n›n daral-
mas›na neden olur. OSAS’l› ve kontrol gru-

bu hastalar üzerinde yap›lan bir çal›flmada
OSAS’l› hastalarda ya¤ depozitlerinin orofa-

ringeal hava yolunun posterolateralinde ko-
numland›¤› bildirilmifltir.Baflka bir araflt›rma
sonucunda ise boyun çap›n›n OSA g e l i fl i-

minde oldukça etkili oldu¤u,erkeklerde 17
inch, kad›nlarda 16 inch’den fazla boyun
çap›na sahip bireylerin OSA’a yakalanma

risklerinin di¤er bireylere göre daha fazla
oldu¤unu bildirilmifltir. (15)

OBSTRÜKT‹F SLEEP APNE 
SENDROMUNUN TEDAV ‹ S ‹
OSAS tedavisinde amaç obstrüktif epi-

sodlar›n s›kl›¤›n› ve ciddiyetini, kollaps e¤i-

limini, hayati tehlike ve beraberinde olufla-
bilecek hastal›klar› azaltmak, hava yolu bo-
yutlar› ve yaflam kalitesini art›rmakt›r. 

OSAS tedavisi 4 ana bafll›kta özetlenebilir; 

1) Davran›fllar›n Modifikasyonu 
2) Sürekli Pozitif Nazal Havayolu Bas›nc›

(Ncpap) Ayg›t›n›n  Kullan›m›

3) Cerrahi Yaklafl›mlar 
4) Oral Apareylerin Kullan›m›       

( 8 , 1 6 , 1 7 , 1 8 , 1 9 )

1) Davran›fllar›n Modifikasyonu 

Kilo verilmesi, sigara ve alkolün b›rak›l-
mas›, santral sinir sistemini deprese eden
ilaçlar›n kullan›lmamas›, uyku pozisyonu-

nun de¤ifltirilmesi, bafl postürünün de¤iflti-
rilmesi olarak s›ralanabilir. Kilo kayb›, dil ve

such as mandibular retrognathia that has led
to the development of upper airway

occlusion already exists. Recurrent airway
obstruction because of enlarged adenoids and

tonsils can lead OSAS too. Juvenil
temporomandibular ankylosis and traumatic
injuries during childhood may also generate a

retroposition of the mandible and insufficient
forward growth of the mandible and lead to
sleep apnea syndrome, respectively. (14) The

posterior position of mandible can make the
tongue occupy more space and decrease the

airway, this condition leads to OSAS too.(1)
Obese OSAS patients have more fat

deposits in the soft palate, tongue and

surrounding pharynx compared with control
patients. The fat infiltration from lateral to

upper airway decreases the airway area. A
r e s e a rch on OSAS patients and control
individuals states that, the fat deposits are

positioned at the posterolateral region of
oropharyngeal airway. Another researc h

reported that neck circumference was a
significant predictor of OSA. Men and
women were at a greater risk for OSA if they

had neck circumferences of 17 and 16 inch or
greater, respectively.

TREATMENT of OBSTRUCTIVE
SLEEP APNEA SYNDROME
The aim of OSAS therapy is to decreae the

number of obstructive episodes and the
severity, the collaps tendency, the "life –

threatening" severity of apnea and health
hozards, and to increase the airway area and

life quality.

Treatment options in OSAS are:

1)  Behavioral modification.
2)  The use of Nasal Continuous Positive 

Airway Pressure (nCPAP) device.
3)  Surgical intervention.
4)  The use of oral appliances. (8, 16-19)

1) Behavioral Modification
Weight loss, quitting smoking and alcohol,

changing sleep positions and head posture
and avoidance of central nervous system

depressors may be beneficial for some
patients. Weight loss may decrease OSA
symptoms by reducing the size of the tongue

and soft palate. Quitting alcohol and
depressor drugs prevents the relaxation of
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yumuflak damak boyutlar›n› azaltarak OSAS
semptomlar›n› hafifletir. Alkol ve depresan

ilaçlar›n b›rak›lmas› ile üst solunum yolu
kaslar›n›n gevflemesi önlenmifl olur. Daha

yüksek yast›kta uyumak semptomlar› hafif-
l e t e b i l i r. (1)

2) Sürekli Pozitif Nazal Havayolu
Bas›nc› (Ncpap) Ayg›t›n›n Kullan›m›

‹lk kez 1981’de Sullivan ve ark. taraf›n-

dan OSAS’l› hastalar›n tedavisinde kullan›l-
m › fl t › r. Hastalar›n burnuna veya bir yüz

maskesine ba¤l› küçük bir hava pompas›
olup çevredeki havay› al›p bas›nçla hasta-
n›n burnuna gönderir. Faringeal hava yolu-

nu aç›k tutar, yumuflak dokular›n kollaps›n›
ve hava yolu blokaj›n› önler. Çok etkin bir

tedavi yöntemidir, düzenli kullan›ld›¤›nda
%75 baflar› oran›na sahiptir. Fakat ayg›t›n
çok gürültülü olmas›, buruna verilen ba-

s›nçl› havan›n oluflturdu¤u rahats›zl›k hissi,
retansiyonun zay›f olmas› ve a¤›z kurulu¤u

oluflturmas› gibi nedenlerden hasta koope-
rasyonu zay›ft›r.Ncpap ayg›t›n›n 4-6 hafta
düzenli kullan›m› sonunda faringeal hacim-

de artma ve dil hacminde azalma oldu¤u
b i l d i r i l m i fl t i r. Bu de¤iflimlerin üst hava yol-
lar›ndaki ödemin çözülmesine ba¤l› oldu¤u

d ü fl ü n ü l m e k t e d i r. (1,2)

3) Cerrahi Ya k l a fl › m l a r
Hava yolu boyutlar›n› geniflletmek  ve

hava yolu kollaps›n› engellemek amac›yla

kullan›lan cerrahi yöntemler; Tr a k e o s t o m i ,
nasal septal cerrahi,hyoid kemik suspensi-

yonu, parsiyel dil rezeksiyonu, mandibuler
cerrahi,maxillomandibuler advancement
osteotomi, inferior mandibular osteotomi,

lingualplasti, hyoid myotomi ve suspensi-
yonla beraber uygulanan genioglossal ad-

vancement, lazer uvuloplastisi, Uvulopala-
tofaringoplasti (UPPP) olarak s›ralanabilir.
(20-28) 

4) Oral Ayg›tlar›n Kullan›m› 
Dil ve mandibulan›n pozisyonunu de¤ifl-

tiren oral ayg›tlar horlama ve/veya hafif-or-
ta fliddetteki OSAS’da etyolojik faktörlerin

ortadan kald›r›lmas› ile beraber kullan›l›rlar.
‹leri derecedeki OSAS tedavisinde baflar›
oranlar› daha düflük olmakla birlikte nCPA P

tedavisini tolere edemeyen ve sistemik du-
rumu operasyona uygun olmayan ileri dere-

upper airway muscles. Sleeping on a thicker
pillow may be beneficial.(1)

2) The Use of Nasal Continuous Positive

Airway Pressure (nCPAP) Device
This therapy was first recommended by

Sullivan et al. in 1981 for treating OSAS

patients. It is a device which has a small air
pump connected to either a sealed face or
nose mask. The device opens the pharyngeal

airway and prevents the soft tissues from
collapsing and blocking the airway. It is a

very effective treatment option. When the
device is used orderly it has 75 per cent
success rate. However, patient compliance is

poor because of the pump noise, the irritation
of the patient from the airflow to the nose,

poor retention and xerostomia. When
patients continue using this equipment 4-6
weeks orderly the pharyngeal volume and the

volume of the tongue decreases. This changes
may be due to the resolution of upper airway

edema.

3) Surgical Intervention 

Surgical procedures for the treatment of
OSA are: Tracheostomy, nasal septal surgery,
hyoid bone suspension, partial tongue

resection, maxillomandibular advancement
o s t e o t o m y, inferior mandibular osteotomy,

lingualplasty, genioglossal advancement with
hyoid myotomy, uvulopalatopharyngoplasty
(UPPP) and laser assisted uvulopalatoplasty.

4) The Use of Oral Appliances

Oral appliances that advance the position
of the mandible and tongue have been used
for the treatment of simple snoring or/and

mild to moderate obstructive sleep apnea
syndrome if nCPAP is not accepted or if

surgery is not appropriate. Oral devices can
be successful if only they are used after the
etiological factors are eliminated. Only

obstructive sleep apnea can be treated with
oral devices, they are not indicated for central
and mixed apneas. The dental devices are

divided into two groups; Mandibular
Advancement Devices (MAD) and Tongue

Retaining Devices (TRD). MADs were first
described by Pierre Robin in 1934 in the
treatment of a patient with micrognathie as a

modified monoblock in order to reposition
the mandible in a more forward position and
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celi OSAS’l› hastalar›n tedavisinde de kulla-
n › l m a k t a d › r l a r. Oral ayg›tlar ile sadece obst-

rüktif uyku apne tedavi edilebilir, santral ve
mixed apneler bu yolla tedavi edilemezler. 

OSAS tedavisinde kullan›lan dental ay-
g›tlar Mandibular Advancement Devices
(MAD) ve Tongue Retaining Devices (TRD)

olarak ikiye ayr›l›rlar. MA ayg›t kullan›m›-
n›n ilk örne¤i 1934’te Pierre Robin’in mic-
rograthie’li bir çocukta modifiye bir monob-

lok kullanarak mandibulay› ileri al›p hava
yollar›n› açmas› olarak kabul edilir. TRD ise

ilk kez Cartwright ve Samelson taraf›ndan
t a n › m l a n m › fl t › r. 

M A ayg›tlar› mandibulay› ileri alarak oro

ve hipofaringeal hava yollar›n›,yap›fl›k yu-
muflak dokular› ve dili gererek geniflletir ve

stabilize eder. TRD’ler ise ön bölgelerinde
negatif hava bas›nc› oluflturan ayg›tlard›r.
Hastalar bölmeye dillerini yerlefltirdiklerin-

de suction etkisiyle dilin posteriora düflme-
si engellenir. Dilin anterior difllerin önüne

çekilmesiyle üst hava yolu hacmi artar ve
üst hava yolu rezistans› azal›r. TRD’in
MAD’a olan üstünlü¤ü diflsiz hastalar tara-

f›ndan da kullan›labilmesidir. MAD yap›-
m›nda mandibula maksimum protrüzyon
miktar›n›n %75’i kadar ileri al›n›r, alt-üst ön

difller aras› vertikal mesafeye ise bireye gö-
re karar verilir. Ayg›tlar sert veya yumuflak

akrilikten yap›labilir. (1,4,16,29)
Rose ve ark.(4) orta dereceli OSAS’l›

hastalarda iki de¤iflik MAD’›n etkinli¤ini in-

celedikleri bir çal›flma yapm›fllard›r. ‹lk ay-
g›t›n ad› Silencor’ d u r, mandibulay› 4-8 mm

ileri al›r, vertikal boyutu 5 mm artt›r›r. Di¤er
ayg›t ise Karwetzky aktivatörüdür, mandibu-
lay› maksimum protrüzyonunun %75’i ka-

dar ileri al›r, vertikal aç›lma ise 10-12
m m ’ d i r. Her iki ayg›t da en az 6 saat tak›l-

m a l › d › r. Apareylerin fark› ise Silencor’un sa-
dece difl destekli, aktivatörün hem difl hem
doku destekli olmas›d›r. Araflt›rma sonucun-

da her iki ayg›tla da respiratuar parametre-
lerde belirgin geliflme oldu¤u fakat aktivatö-
rün daha etkin oldu¤u bildirilmifltir. Bu so-

nuca aktivatördeki vertikal aç›lma miktar›-
n›n daha fazla olmas› nedeniyle alt ve üst

dentisyon aras› daha fazla hava yolu olufl-
mas›n›n neden oldu¤u düflünülmektedir. 

Johnston ve ark.(5)da 20 OSAS’l› hasta-

da,4-6 hafta süreyle mandibulay›  maksi-
mum protrüzyon miktar›n›n %75’i kadar (4-

open the airway. TRD was first described by
Cartwright and Samelson. With MADs the

mandible is advanced. This advancement
makes the attached soft tissues and tongue

stretch and stabilize, by this way oro and
hypopharyngeal airways enlarge. With TRDs,
the tongue is prevented from dropping

posteriorly by suction created when the
patient forces the tongue into a hollow bulb
built into the device. The forward position

tongue increases the volume and decreases
the resistance of upper airway. An advantage

of this device over the MADs is that it can be
used for edentulous patients. In construction
of a MAD, mandible is advanced 75 per cent

of maximum protrusion, the vertical distance
between upper and lower incisors changes

from one patient to another. The dental
devices can be made from both soft and hard
acrylic resin materials. (1, 4, 16, 29) Rose et

al. (4), examined two differently designed
MAD for their effectiveness in treating

obstructive sleep apnea. The first appliance
was Silencor, which protrudes the mandible
4-8 mm and increases the vertical distance 5

mm. The other appliance was Karwetzky
Activator, which protrudes the mandible 75
per cent of maximum protrusion and the

vertical opening was 10-12 mm. Both devices
had been worn every night for at least 6

hours. The difference between the devices
was that the Silencor has only dental
retention, the activator has both passive tooth

and tissue – borne retention. The results
showed that a statistically significant

improvement in the respiratory parameters
was achieved with both appliances, but the
activator was significantly more effective. The

reason of this difference was thought to be the
vertical opening amount. The activator’s

vertical opening amount is bigger than the
Silencor’s and this difference increased the
distance between upper and lower dentition

and this may have lead to a larger airway.
Johnston et al. (5), compared the effectiveness
of a MAD which protrudes the mandible 75

per cent of maximum protrusion (4-9 mm)
and increases the vertical distance 4 mm with

a maxillary placebo appliance which was a
single arch upper anterior bite plane and
produces 1.5 mm separation between the

upper and lower posterior teeth. The
r e s e a rchers reported that MAD made a
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9 mm) ileri alan ve kapan›fl› 4 mm açan
MAD ile, üst difllerde 1,5 mm’lik aralanma

yaratan bir anterior bite plane fleklindeki
plasebo ayg›t›n etkinliklerini karfl›laflt›rm›fl-

l a r d › r. Araflt›rma sonucunda MAD ile A H I
ve ODI (arterial O2 desatürasyonunun saat-
lik yüzdesi) de¤erlerinde plaseboya göre

b e l i rgin derecede azalma olmufltur.
Hans ve ark.(30) OSAS’l› hastalarda hem

vertikal boyutu art›ran (8 mm) hem de man-

dibulay› protrüze eden (6-8 mm) yumuflak
akrilikten bir aparey ile mandibulay› protrü-

ze etmeyen ve vertikal boyutu minimal de-
recede artt›ran (1 mm) bir apareyin tedavi
etkinliklerini karfl›laflt›rm›fllard›r. A r a fl t › r m a

sonucunda ikinci apareyin respiratuar para-
metrelerde herhangi bir de¤ifliklik yapmad›-

¤›, mandibulay› protrüze eden ve vertikal
boyutu art›ran ilk apareyin üst hava yollar›-
n› açt›¤›, apne ve horlama olaylar›n› azaltt›-

¤› gözlenmifltir. 
Osseiran (31) bafllang›çta alt ve üst çene

için 2 ayr› protez olup,hastan›n maksimum
protrüzyon miktar›n›n %75’ni tekrar edebi-
lir hale gelmesinden sonra protezin posteri-

or bölgesine otopolimerizan akrilik konula-
rak tek parça haline getirdi¤i bir MAD’›
OSAS tedavisinde kullanm›flt›r.Apareyin 4-6

hafta kullan›m›ndan sonra gece bafl›na dü-
flen apne say›s›n›n yar› yar›ya azald›¤›,hyo-

id kemi¤in inferiorda konumlad›¤›,posterior
hava yollar›n›n ortalama 2,5 mm artt›¤› ve
ANB aç›s›n›n azald›¤› bildirilmifltir. 

Gavish ve ark. (8) hafif-orta dereceli
OSAS’l› hastalar›n tedavisinde fonksiyonel

m›knat›sl› apareyler kullanm›fllard›r. Bu has-
talarda mandibulan›n repozisyonu karfl›t
çenelere yerlefltirilen bir çift çekici m›knat›s

ile sa¤lanm›flt›r ve protrüzyon çene aç›lma-
s› oran› 1:2 olmufltur. Apareylerin 8 hafta

kullan›m›ndan sonra gün içinde uyku hali,
horlama ve RDI’›n azald›¤›, minimal O2 sa-
türasyonunun art›p normal de¤erine ulaflt›-

¤›, oral kavitenin anterior bölgesinin genifl-
ledi¤i, posterior oral kavite ve faringeal ha-
va yollar›nda de¤ifliklik olmad›¤› bildiril-

m i fl t i r. RDI’daki azalma ve anterior oral ka-
vitedeki genifllemenin birbiriyle yüksek de-

recede korele oldu¤u bulunmufltur.  A p a r e-
yin oral kavitenin posterior bölgesini etkile-
memesi, bu bölgenin mandibulan›n ileri

al›nmas›ndan etkilenmemesi ve apareyde
vertikal yer de¤ifltirmenin protrüzyondan

statistically significant decrease in AHI and
ODI parameters compared to placebo

appliance.
Hans et al. (30) compared the effectiveness

of two dental devices for the treatment of
OSAS. The first device both increases the
vertical dimension 8 mm and protrudes the

mandible 6-8 mm and was made of soft
acrylic. The second appliance only increases
the vertical dimension 1 mm but mandible

does not protrude. At the result of the
investigation the authors concluded that a

dental device that advances the mandible and
increases the vertical dimension opens the
upper airway and is more effective in

reducing the number of apneic and snoring
events. The other appliance made no

difference on this parameters.
Osserian (31) studied the effectiveness of

an intraoral maintenance prosthesis in

treating OSAS. At the beginning there was an
upper and a lower prostheses. When the

patient was used to protrude his mandible 75
per cent of maximum protrusion by repeating
this position several times, the author added

auto polimerizing acrylic resin to posterior
occlusal areas of the upper and lower
prostheses and maintained a single

prosthesis. After the appliance had been worn
4-6 weeks orderly there was an approximate

50 per cent reduction in apneas per night,
hyoid bone positioned more inferiorly,
posterior airway increased approximately 2.5

mm and ANB angle decreased.
Gavish et al. (8) used functional magnetic

system therapy in patients with OSA. The
reposition of mandible was made by the use
of a pair of attractive magnets placed opposite

each other in the jaws. The advancement – to
– opening ratio was 1:2. After 8 weeks of

functional magnetic system treatment
daytime sleepiness, snoring and RDI scores
decreased, minimal O2 saturation increased

and reached normal value, the anterior oral
cavity area increased but there was no
change in the posterior oral cavity area and

pharyngeal airway passages. Reduction in
RDI and the enlargement of the anterior oral

cavity area was found to be highly and
significantly correlated. The reason of no
change in posterior oral cavity region was

found to be the increase in vertical dimension
which was more than the protrusion and this
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fazla olmas›na ba¤lanm›flt›r. 
Liu ve ark. (9) hafif-orta dereceli OSA’ l ›

hastalara mandibulalar›n› maksimum prot-
rüzyon miktar›n›n %75’i kadar ileri alan ve

kapan›fllar›n› 7 mm açan MAD’› 6 ay kul-
l a n d › r m › fl t › r. Tedavi sonunda; RDI’›n azald›-
¤›, minimum kan O2 satürasyon seviyesinin

ve retropalatal hava yolu alan›n›n artt›¤›,
hyoid kemi¤in mandibuler düzleme olan
vertikal mesafesinin ve yumuflak dama¤›n

kaplad›¤› alan›n azald›¤›, dil postürünün
düzleflti¤i gözlenmifltir. 

Bonham ve ark.(32) hafif-orta dereceli
OSAS’l› hastalara posterior difllerin oklüzal
yüzeylerini,anterior difllerin insizal-lingual

ve labial yüzeylerini kaplayan, tutucu krofle
içeren MAD kulland›rm›fllard›r. A r a fl t › r m a

sonunda hava yolu obstrüksiyon oran›n›n
ve total apne indeksinin azald›¤›,arterial O2
satürasyonunun artt›¤› gözlenmifltir. Sefalo-

metrik inceleme sonucunda ise aparey kul-
lan›m› sonras› SNB aç›s›n›n artt›¤›, mandi-

buler düzlemin hyoid kemi¤e olan mesafe-
sinin azald›¤›, üst hava yollar›nda art›fl ol-
du¤u fakat alt hava yollar›nda anlaml› bir

de¤ifliklik olmad›¤› bildirilmifltir. 
Rose ve ark.(17) MAD kullanan 86

OSAS’l› hastay› 2 y›l takip ettikleri bir arafl-

t›rman›n sonucunda oral ayg›tlar›n hafif-or-
ta dereceli OSAS tedavisinde bafllang›çta et-

kileri oldu¤unu fakat ilk 6-12 aylarda respi-
ratuar parametrelerde görülen iyileflmenin
daha sonraki aylarda (18-24.aylar) azald›¤›-

n› bildirmifllerdir. Etkinli¤in azalma nedeni
mandibulan›n protrüzyonuna uyum sa¤la-

mak için protrüze olan yumuflak dokular›n
orofarinksi çevreleyen yap›lar› da s›k›laflt›r-
mas›, zaman içinde yeni durumlar›na al›fla-

rak bu s›k›l›klar›n› kaybetmeleri veya sup-
rahyoid kas tonüsündeki art›fl›n zamanla

normale dönmesi olabilir. 
Bondemark ve Lindman (3) MAD ile 2 y›l

tedavi gören OSAS’l› hastalar›n TME fonksi-

yonlar› ve çi¤neme sistemlerini inceledikle-
ri bir araflt›rman›n sonucunda; tedavi bafl›n-
da TME ve çi¤neme kaslar›nda hafif rahat-

s›zl›k olup bunun zaman içinde geçti¤ini, 2
y›l sonra hastalar›n hiçbirinde TME ve sto-

matognatik sistemde bir sorun görülmedi¤i-
ni fakat overjetteki ve overbite’in azald›¤›n›
ve molar iliflkisinde istatistiksel olarak an-

laml› olmayan bir mezializasyon oldu¤unu
b i l d i r m i fl l e r d i r. 

region can not be affected by mandibular
protrusion. 

Liu et al. (9), examined the effectiveness of
a MAD which protrudes mandible 75 per

cent of maximum protrusion and increases
vertical dimension 7 mm in treatment of
OSAS. After the appliance had been worn 6

months, RDI and the vertical distance of
hyoid bone to mandibular plane decreased,
minimum blood O2 saturation level and

retropalatal airway area increased, tongue
posture flattened.

Bonham et al. (32) investigated the efficacy
of a modified functional appliance on
obstructive sleep apnea. The authors used a

MAD in which the occlusal surfaces of
posterior teeth, the incisal – lingual and labial

surfaces of anterior teeth were covered with
acrylic which includes claps for retention.
The results showed that the upper airway

obstruction amount and total apnea index
decreased, arterial O2 saturation increased.

The results of cephalometric analysis showed
that SNB angle, the distance of mandibular
plane to hyoid bone decreased, upper airway

area increased but there is no statistically
significant change in lower airways.

Rose et al (17), followed - up 86 mild and

moderate OSAS patients who had used MAD
for investigating the long – term efficacy of

oral appliances. The results showed that
initially OSA was treated successfully, the
respiratory parameters developed in first 6-12

months. But further registrations showed
therapeutic efficacy decreased at 18 to 24

months. The protruded soft tissues for
adapting the new protruded position of
mandible stretch the tissues surrounding the

oropharynx too. In time this tissues adapt this
new position and relax. This may lead to the

decrease in therapeutic efficacy. The decrease
in suprahyoid muscle activity may lead to this
condition too.

Bondemark and Lindman (3), investigated
the status and function of temporomandibular
joint (TMJ) and masticatory system in OSAS

patients who had worn MAD for 2 years. The
authors reported that at the beginning of the

therapy there is slight tenderness in TMJ and
masticatory muscles but in time this
symptoms disappear. After 2 years there was

no adverse effects on TMJ and the
stomatognathic system but there was a little
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Marklund ve ark.(33) yumuflak ve sert ak-
rilden yap›lan MAD apareylerinin tedavi et-

kinli¤ini karfl›laflt›rm›fllar ve hastalar› 2,5 y›l
takip etmifllerdir. Araflt›rma sonunda overjet

ve overbite’de ortalama 0.4 mm azalma ol-
du¤u,sert akrilikten yap›lan apareyleri kul-
lananlarda overjetteki azalman›n daha fazla

oldu¤u,yumuflak akrilikten yap›lan aparey-
lerde ancak 6 mm’den fazla protrüzyon ya-
p›lm›flsa overjette belirgin azalma oldu¤u,

yumuflak akrilik aparey kullananlarda mak-
siller ark geniflli¤inin 0.3 mm, sert akrilik

aparey kullananlarda 0.2 mm artt›¤›,sentrik
iliflkinin tedavi bafl› ve sonunda ayn› kald›¤›
b i l d i r i l m i fl t i r. Yumuflak akrilikte daha az yan

etki olmas›n›n nedeni bu apareylerin daha
fazla alan kaplamas›na ba¤lanm›flt›r.

Bondemark(34) OSAS’l› hastalara mandi-
bulalar›n› 5-8 mm öne alan ve vertikal ola-
rak 5 mm açan bir ayg›t› haftada 5-7 gece,

gecede 6-8 saat, 2 y›l boyunca kulland›rm›fl
ve oluflan sefalometrik de¤iflimleri in-

c e l e m i fl t i r. Takip süresi sonunda man-
dibulan›n biraz ileri ve afla¤› yer de¤ifltir-
di¤ini, bu de¤iflimin mandibular uzunluk-

taki bir miktar art›fl ile oldu¤unu, overjet’de
0.4 mm’lik, overbite’da 0.1 mm’lik azalma
oldu¤unu ve sentrik iliflki ile habitüel oklüz-

yon aras›nda 1 mm’den fazla fark olufl-
mad›¤›n› bildirmifltir. 

Robertson(7) OSAS’l› hastalara kapan›fl-
lar›n› 7 mm açan MA apareylerini 6 ay kul-
l a n d › r m › fl t › r. Tedavi sonunda; RDI’›n azal-

d›¤›,minimum kan O2 satürasyon
seviyesinin ve retropalatal hava yolu

alan›n›n artt›¤›,hyoid kemi¤in mandibuler
düzleme olan vertikal mesafesinin ve
yumuflak dama¤›n kaplad›¤› alan›n azal-

d›¤›,dil postürünün düzleflti¤i gözlenmifltir. 
Fransson ve ark. (35) 2 y›l boyunca MAD

kullanan, horlayan ve OSAS’l› hastan›n
tedavi bafl› ve sonu iskeletsel, dental ve
yumuflak doku de¤iflimlerini incelemifller-

d i r.Araflt›rma sonunda faringeal alan›n %9
artt›¤›n›, bu art›fl›n hava yollar›nda genifl-
lemeye neden oldu¤unu,velum bölgesinin

azald›¤›n› (farinksteki geniflleme nedeniyle),
hyoid kemi¤in daha afla¤›da konumlan-

d›¤›n›, SNB aç›s›n›n azald›¤›n› (  0.4 mm),
alt keserlerin protrüze oldu¤unu (  1.5 mm),
mandibular kaide uzunlu¤unda fark ol-

mad›¤›n› ve mandibulada posterior rotas-
yon olufltu¤unu bildirmifllerdir. Hyoid

decrease in overjet and bite, and there was a
little mesialization in molars but this was not

statistically significant.
Marklund et al. (33), compared the

efficacy of two MAD in treatment of OSAS.
One device was made from soft, another
device was made from hard acrylic resin. The

patients were followed – up 2.5 years. At the
end of this study; the overjet and overbite
decreased approximately 0.4 mm, this

decrease was more significant at the
appliance made from hard acrylic resin. If

mandibular protrusion was made more than 6
mm, the decrease in overjet was found to be
significant at appliance made from soft

acrylic resin too. The width of maxillary arch
increases 0.3 mm and 0.2 mm respectively in

appliance made from soft acrylic resin and
hard acrylic resin. Centric relation remained
same at the beginning and the end of the

therapy. There were less adverse effects at
appliance made from soft acrylic resin. This

type of appliance occupies more space than
other type, this may lead to the condition
mentioned above. 

Bondemark (34) examined the
cephalometric changes in OSAS patients who
had worn MAD for 2 years. The appliance

protruded mandible 5-8 mm and increase the
vertical dimension 5 mm. The patients had

worn the appliance 5-7 nights per week and
6-8 hours per night. The results showed that
the mandible replaced slightly anteriorly and

inferiorly, this replacement occurs with a
slight increase in mandibular length. Overjet

and overbite decreased 0.4 mm and 0.1 mm
respectively. There was approximately 1 mm
difference between centric relation and

habitual occlusion.
Robertson (7) used a MAD for 6 months,

which increased the vertical dimension 7 mm
for the treatment of OSAS. The author
reported decrease in RDI, the vertical

distance of hyoid bone to mandibular plane
and soft palate area. The minimum blood O2
saturation level and the retropalatal airway

area increased, the tongue posture was
flattened.

Fransson et al. (35) investigated the
influence of a MAD on soft tissues, skeletal
and dental structures in treatment of OSAS

after 2 years of nocturnal use. The results
showed that the airway passage increased

=

=
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kemik pozisyonundaki de¤iflim, mandibula
pozisyonundaki de¤iflime ba¤l›d›r, oral ay-

g›tlar genioglossal ve lateral pterygoid kas-
lar›n aktivitesini art›r›r. Apareyin kullan›m›

b›rak›ld›ktan sonra hasta daha iyi nefes al-
mas›n› sa¤layan bu pozisyona adapte olur.
Üst hava yolu kollaps›n› engellemek için

ayg›t faringeal motor sistemi stretch-indük-
siyon ile aktive eder. 

Liu ve ark.(19) daha genç, daha düflük

vücut kitle indeksli, daha uzun maksillal›,
daha küçük orofarenksli, daha düflük over-

jet’li, daha az erüpte olmufl maksiller
molarl› ve vertikal hava yolunun yumuflak
dama¤›n kaplad›¤› alana olan oran›n›n

daha büyük oldu¤u hastalarda daha iyi
tedavi cevab› al›nd›¤› sonucuna varm›fllar-

d › r. 
Bahsedilen tüm bu apareyler mandibular

advancement ve yeterli vertikal aç›lma

kombinasyonu ile velofaringeal duvar›
gererek hava yolunu geniflletir. Bunun

sonucunda da dilin anterior hareketinin
yumuflak dama¤›n üzerindeki yer çekim et-
kisi azal›r ve mandibulan›n ileri al›nmas› ile

velofarinksin kollaps› azal›r. 

ORAL AYGIT KULLANIMI SON-
RASI OLUfiAN KOMPL‹KASYONLAR

Oral ayg›tlar›n kullan›m› sonras› oluflan

komplikasyonlar di¤er tedavi alternatiflerin-
de oluflan komplikasyonlara göre çok daha
m i n i m a l d i r. Bunlar; Apareyin a¤›zdan ç›k-

mas›, afl›r› salivasyon,TME ve çi¤neme kas-
lar›ndaki reversible rahats›zl›k hissi ve a¤-

r › l a r, oklüzyondaki irreversible de¤ifliklikler.
(Overjet ve overbite’de azalma, posterior
bölgede oklüzyonun bozulmas›,molar ilifl-

kinin daha mezialize olmas›, üst keserlerin
retrüzyonu alt keserlerin protrüzyonu vb.) 

Mandibulan›n ileri al›nmas› ile oluflan
resiprokal kuvvetlerin difllere transferi ok-
lüzal de¤iflikliklere neden olmaktad›r. Mus-

küler aktivasyon nedeniyle tedavi bafl›nda
çi¤neme kaslar›nda bir gerilim oluflur. Üst
keser difllere iletilen retrüze edici kuvvetler

ve alt keserlere iletilen protrüze edici kuv-
vetler de vard›r. Bu nedenle üst keserlerde

lingual tipping ve alt keserlerde resiprokal
labial hareket oluflur.(36) 

ORAL AYGITLARIN AVA N TA J L A R I
Oral ayg›tlar›n avantajlar› ucuz olmalar›,

because of an increase in the relative area of
the pharynx 9 per cent. The velum area had

decreased. (Because of the increase in
pharyngeal area), hyoid bone had positioned

more inferiorly, SNB angle had decreased ,
lower incisors were proclined. A mandibular
posterior rotation had occurred and the

mandibular plane length did not change. The
change in the hyoid bone position was due to
the change in the position of mandible. MAD

increased the activity of genioglossus and
lateral pterygoid muscles. After the use of this

appliance the patients get used to this new
position which enhances them an easier
breathing. The device activated the

pharyngeal motor system by stretch induction
to prevent a collapse of the upper airway.

Liu et al. (19) reported that young age
(genç yafl, yafl›n genç olmas›), low body mass
index, longer maxilla, smaller oropharynx,

less erupted maxillary molars, the high ratio
of vertical airway to soft palate area and less

overjet have positive effects on OSAS therapy.
All the appliances mentioned before

e n l a rge the airway by mandibular

advancement, increasing vertical dimension
and stretching velopharyngeal wall. The
anterior movement of tongue decreases the

gravity force on soft palate and the
mandibular advancement decreases the

collapse in velopharynx. 

THE SIDE EFFECTS CAUSED by
ORAL APPLIANCE THERAPY
There are very few side effects of oral

appliances when compared to other
treatment alternatives in OSAS. These side
effects are: the appliance falls out of the

mouth, increased salivation, tenderness and
pain in temporo – mandibular joint and

masticatory muscles, the irreversible changes
in occlusion (decrease in overjet and
overbite, disorder of posterior occlusion,

mesialisation in molar relationship,
proclination of lower incisors, retroclination
of upper incisors).

The reciprocal forces produced by the
advancement of the mandible effects the

teeth and leads to occlusal changes. At the
beginning of the therapy tenderness occurs in
masticatory muscles because of muscular

activation. The delivered forces to incisor
teeth leads to retrusion in upper incisors and
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hastalar taraf›ndan iyi tolere edilmeleri, yan
etkilerinin  yok denecek kadar az olmas›

olarak s›ralanabilir. 
Uyku apne olgular›n›n de¤erlendirilmesi

ve tedavi alternatifleri aras›nda o olgu için
en iyi sonuç verecek olan›n seçilmesi gö¤üs
hastal›klar›, kardiyoloji, nöroloji, KBB,

maksillofasial cerrahi ve Ortodonti
A.B.D.’nin hekimleri taraf›ndan birlikte
y a p › l m a l › d › r. Oral ayg›t tedavisinin ise

sadece hafif ve orta fliddetli obstrüktif uyku
apne  vakalar›nda etyolojik faktörlerin or-

tadan kald›r›lmas› ile beraber uyguland›¤›n-
da baflar›l› sonuç verece¤i unutulmamal›d›r. 

protrusion in lower incisors. This results in
lingual tipping of the upper incisors and in a

reciprocal labial movement of the lower
incisors. (36)

THE ADVANTAGES of ORAL
APPLIANCE THERAPY
The advantages of oral appliances are: cost

effectiveness, well toleration by patients and
having very few side effects.

The examination and decision of best
treatment option for sleep apnea cases should

be done by pulmonary diseases specialist,
cardiologists, neurologists, ENT specialists,
maxillofacial surgeons and orthodontists

together. Oral appliance therapy is effective
only in mild and moderate obstructive sleep

apnea cases, after the etiological factors are
eliminated.
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