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GIRIS

Ust hava yolu hastaliklari uyku stiresini
ve/veya kalitesini azaltan, hastalarda giin
icinde uyku hali, yorgunluk ve konsantrasyon
eksikligi yaratan Gst hava yollarinda olusan
sorunlardir.Ust hava yolu hastaliklari tist ha-
va yolu rezistansi sendromu ve uyku apne
sendromu olarak ikiye ayrilir. Horlama ayri-
ca bir hastalik olmayip bu iki sendromun da
en belirgin semptomudur. Ust hava yolu re-
zistans sendromunda st hava yollarindaki
darhga bagh olarak soluk almak icin daha
fazla efor gerekir, bu ekstra efor uykunun ke-
sintiye ugramasina neden olarak giin icinde
uyku hali olusturur. Bu hastalarda apne veya
hipopne goriilmez. Uyku apne sendromu ise
apne ve hipopne ile karakterize, cigerlerde
diisiik O2 seviyesi (hipoksi) ve kanda O2 de-
satlirasyonu olusturan, uykunun kesintiye ug-
ramasina ve/veya uyanmaya sebep veren, uy-
ku esnasinda olusan bir hastaliktir. Apne;so-
lunumun 10 sn veya daha fazla siire kesilme-
sidir. 7 saatlik uykuda 30 veya daha fazla ap-
ne periodu geciren bireylere uyku apne send-
romu tanist konur.

Uyku apne sendromu santral, obstriiktif ve
mixed olmak Ulzere 3 tiptir. Santral apnede
respiratuar kaslar solunum icin ekstra bir ca-
ba sarfetmez. Obstriktif apnede tst hava yol-
larindaki bir obstriiksiyona bagli olarak solu-
num ciddi olarak kisittanmis veya tamamen
bloke olmustur ve respiratuar kaslar solunum
icin ekstra bir efor sarfeder. Mixed apne ise
santral ve obstriiktif apnenin bir kombinasyo-
nudur.

Obstriiktif uyku apne sendromu(OSAS) er-
keklerin %4, kadinlarin %2’sini etkileyen, en
cok orta yaslarda ve daha ¢ok erkeklerde go -
rtlen, diurnal hipertansiyon, nokturnal disrit-
mi, pulmoner hipertansiyon, sag ve sol vent-
riktiler yetmezlik, miyokard enfarktiisii ve
felg gibi hastaliklara yakalanma riskini artiran
sinsi bir hastaliktir. OSAS hastalarinin kon-
santrasyon eksikligi nedeniyle daha ¢ok trafik
kazasi yaptiklari da bildirilmistir.

OSAS'in tipik belirtileri gtin icinde asiri
uyku hali, konsantrasyon eksikligi, sinirlilik
ve/veya depresyon, bazen kardiak sorunlar
ve horlamadir. Horlama OSAS’in en belirgin
semptomudur, eriskin erkeklerin %25’ten
fazlasini etkiler ve st hava yollarindaki da-
ralma nedeniyle artan hava akimina bagl
bolgedeki yumusak dokularin vibrasyonu ile
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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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olusur. Her OSAS hastasinda horlama goraltr
fakat her horlayan hastaya OSAS tanisi konu-
lamaz. Yukaridaki belirtileri gosteren hastalar
bir uyku merkezinde polysomnografi (PSG)
ile incelenmelidirler. Polysomnogram hasta-
larin nefes alma ve uyuma paternini, apne ti-
pi ve siddetini inceleyen, tedavi etkinligini
belirlemede de kullanilabilen bir aygittir. PSG
ile dlciilen en 6nemli parametreler Apne In-
dexi (Al), Hipopne Indexi (HI), Apne / Uyku
Orani (apne durumunda gegen siirenin uyku
stiresine orani), Apne-Hipopne-Uyku Orani
(apne ve hipopne durumunda gecen siirenin
uyku stiresine orani) ve Respiratuar Rahatsiz-
lik (Disturbance) Index (RDI) olarak siralana-
bilir. PSG’nin yaninda total kan sayimi, tiroid
fonksiyon testi gibi birkac test de istenir.

Apne ciddiyeti apne-hipopne indeksi
(AHI) veya RDI degerlerine gore hafif-orta-
siddetli olmak tizere 3 derecededir. RDI de-
geri 5'ten kugtik vakalar normal, RDI't 10-20
arasi olan vakalar hafif, RDI'I, 21-40 arasi
olan vakalar orta ve RDI'1, 40’tan fazla olan
vakalar siddetli olarak tanimlanir. PSG’nin
pahaliligi ve zor uygulanmasi nedeniyle ev
cahismalari icin pulse oksimetri aygitlari da
gelistirilmistir. (1-7)

OBSTRUKTIF UYKU APNESININ

(OSA) ETYOLOJisi

OSA multifaktoriyel etyolojiye sahip bir
hastaliktir. Etyolojide rol oynayan faktorler;
Kraniofasial formdaki degisiklikler, mandibu-
la biytimesindeki yetersizlik, Kas aktivitesin-
dekiyetersizlik, yumusak doku anomalile-
ri, mikrognati,retrognati, makroglossi ve genis
yumusak damak, dik mandibular diizlem agr
s1, nasal obstriiksiyon, adenotonsiller hipert-
rofi, azalmig hava yolu limeni, vokal kord
disfonksiyonu, epiglottis 6demi, polip ve tii-
morler, obezite, alkol ve depresan ilaglarin
kullanimi, agromegali, sendromlar (Frances-
hetti-Treacher-Collins, Apert, Crouzon, Pierre
Robin ve Down Sendromlar), jivenil tempo-
romandibular ankiloz olarak siralanabilir.

Arastirmalar OSA hastalarinda Genioglos-
sus ve Tensor Veli Palatini kaslarinin uyanik-
ken aktivitelerini artirdiklarini, bunun (st ha-
va yolu seklini degistirmeye yardim ettigini
fakat hasta yatar pozisyonda ve uyurken bu
kaslarin aktivitelerinin azalarak hava yollari-
nin daraldigini gostermistir. Alkol ve depre-
san ilaglar Ust hava yolu kaslarini gevseterek
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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 (Al), Hypopnea Index (HI), Apnea
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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st hava yollarinin daralmasina neden olur-
lar.(1,8-10)

OSA’ll hastalarin dik pozisyondan yatar
pozisyona gecmelerinin hava yollarina olan
etkisini inceleyen bazi calismalar yapilmistir.
Bu arastirmalarin sonucunda dik pozisyon-
dan yatar pozisyona gecen OSAS hastalari-
nin yumusak damak kalinliklarinin artip oro-
faringeal hava yollarinin anteroposterior cap-
larinin belirgin derecede azaldigi, daralma-
nin en fazla yumusak damagin posteriorunda
oldugu, dilin seklinin degistigi fakat kapladi-
g1 alanin degismedigi,yumusak damak kalin-
liginin dilin vertikal ve anteroposterior pozis-
yonundan daha az 6nemli oldugu bildirilmis-
tir. (6,11)

Ust hava yolu hastaligina sahip bireyler
ayni morfolojiyi gostermemelerine ragmen
normal bireylere gore daha benzer iskeletsel,
oral ve faringeal anomaliler gostermektedir-
ler.Bazi aragtirmalar sonucunda kranial kaide
uzunlugu (S-N) ve kranial kaide acisindaki (S-
N-Ba) azalmanin OSA hastalarinda belirgin
oldugunu belirtirken, bazi aragtirmalar ise
normal bireyler ile tst hava yolu hastaligina
sahip bireylerin sefalogramlari arasinda fark
olmadigini, bulunan farklarin etnik kokene
bagh oldugunu belirtmektedir. Normal ve
OSA’li hastalarin dogal bas pozisyonlarinin
ayni olmadigr OSA’li hastalarin daha ileri ve
yukart bir dogal bas pozisyonu oldugu bildi-
rilmistir.

OSA’li ve kontrol grubu hastalar karsilasti-
rildiginda OSA’li hastalarda yumugak dama-
gin arkasindaki bolimin %50 daha kisa fa-
kat dil koku gerisindeki kismin ayni uzunluk-
ta oldugu, hava yollarinin daha dar, orofarin-
geal alanlarinin daha kiguk, damaklarinin
daha kalin, dillerinin daha genis oldugu so-
nuglarina varilmistir. (6,7, 12,13)

Dik mandibular diizlem acisi mandibula-
nin saat yoniinde rotasyon yapmasina, geni-
oglossus ve hyoid kaslarinin posterior farin-
geal duvara daha fazla yaklagsmasina neden
olur.(9) Parkkinen ve ark.(10) mandibular ret-
rogratizmli hastalarda Servikal Headgear te-
davisinin dikkatli uygulanmasi gerektigini,
OSAS'a yatkin ¢ocuklarda Servikal HG kulla-
nimi sonucunda mandibulanin biraz daha
posteriorda konumlandigini, bu nedenle da-
ha fazla apne / hipopne periyodu gorildii-
gunl, O2 desatlirasyonunun arttigini belir-
terek OSAS’a vyatkin cocuklarda Servikal
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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 kullanimi ile OSAS olusabilecegini ve
zaten apne semptomlari olan ¢ocuklarda
Servikal HG tedavisinin sendromu siddet-
lendirebilecegini bildirmislerdir. Cocuklar-
da genislemis adenoid ve tonsiller nedeniy-
le tekrarlayan hava yolu obstriiksiyonu da
OSAS’a neden olabilmektedir. Juvenil tem-
poromandibular ankiloz veya cocuklukta
cene bolgesine alinan travmalar da mandi-
bulanin yeterli derecede ileri yonde buyi-
yememesine veya retropozisyona neden
olarak OSAS etyolojisinde rol oynayabi-
lir.(14) Mandibulanin posteriorda konum-
lanmasi dilin, hava yollarini daraltmasina
neden olabileceginden OSAS etkenidir.(1)

Obez hastalarda yumusak damak, dil ve
cevre dokularda daha fazla yag depozitleri
vardir. Lateralden st hava yoluna dogru
olan yag infiltrasyonu hava yollarinin daral-
masina neden olur. OSAS’li ve kontrol gru-
bu hastalar tizerinde yapilan bir galismada
OSAS’li hastalarda yag depozitlerinin orofa-
ringeal hava yolunun posterolateralinde ko-
numlandigi bildirilmistir.Bagka bir arastirma
sonucunda ise boyun c¢apinin OSA gelisi-
minde oldukca etkili oldugu,erkeklerde 17
inch, kadinlarda 16 inch’den fazla boyun
capina sahip bireylerin OSA’a yakalanma
risklerinin diger bireylere gore daha fazla
oldugunu bildirilmistir. (15)

OBSTRUKTIF SLEEP APNE

SENDROMUNUN TEDAVISI

OSAS tedavisinde amac¢ obstriktif epi-
sodlarin sikhgini ve ciddiyetini, kollaps egi-
limini, hayati tehlike ve beraberinde olusa-
bilecek hastaliklari azaltmak, hava yolu bo-
yutlari ve yasam kalitesini artirmaktir.

OSAS tedavisi 4 ana baglikta 6zetlenebilir;

1) Davraniglarin Modifikasyonu

2) Surekli Pozitif Nazal Havayolu Basinci
(Ncpap) Aygitinin Kullanimi

3) Cerrahi Yaklagimlar

4) Oral Apareylerin Kullanimi
(8,16,17,18,19)

1) Davranislarin Modifikasyonu

Kilo verilmesi, sigara ve alkolin birakil-
masi, santral sinir sistemini deprese eden
ilaglarin kullanilmamasi, uyku pozisyonu-
nun degistirilmesi, bas postiriinin degisti-
rilmesi olarak siralanabilir. Kilo kaybi, dil ve
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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
research on OSAS patients and control
individuals states that, the fat deposits are
positioned at the posterolateral region of
oropharyngeal airway. Another research
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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yumusak damak boyutlarini azaltarak OSAS
semptomlarini hafifletir. Alkol ve depresan
ilaglarin birakilmasi ile ust solunum yolu
kaslarinin gevsemesi 6nlenmis olur. Daha
yiksek yastikta uyumak semptomlari hafif-
letebilir. (1)

2) Siirekli Pozitif Nazal Havayolu
Basinci (Ncpap) Aygitinin Kullanimi

ilk kez 1981’de Sullivan ve ark. tarafin-
dan OSAS’li hastalarin tedavisinde kullanil-
mistir. Hastalarin burnuna veya bir yiiz
maskesine bagli kicuk bir hava pompasi
olup cevredeki havayi alip basingla hasta-
nin burnuna gonderir. Faringeal hava yolu-
nu acik tutar, yumusak dokularin kollapsini
ve hava yolu blokajini 6nler. Cok etkin bir
tedavi yontemidir, dizenli kullanildiginda
%75 basari oranina sahiptir. Fakat aygitin
cok giraltili olmasi, buruna verilen ba-
singli havanin olusturdugu rahatsizlik hissi,
retansiyonun zayif olmasi ve agiz kurulugu
olusturmasi gibi nedenlerden hasta koope-
rasyonu zayiftirNcpap aygitinin 4-6 hafta
dizenli kullanimi sonunda faringeal hacim-
de artma ve dil hacminde azalma oldugu
bildirilmistir. Bu degisimlerin tst hava yol-
larindaki 6demin ¢ozilmesine baglh oldugu
disuntlmektedir. (1,2)

3) Cerrahi Yaklagimlar

Hava yolu boyutlarini genisletmek ve
hava yolu kollapsini engellemek amaciyla
kullanilan cerrahi yontemler; Trakeostomi,
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 siralanabilir.
(20-28)

4) Oral Aygitlarin Kullanimi

Dil ve mandibulanin pozisyonunu degis-
tiren oral aygitlar horlama ve/veya hafif-or-
ta siddetteki OSAS’da etyolojik faktorlerin
ortadan kaldirilmasi ile beraber kullanilirlar.
ileri derecedeki OSAS tedavisinde basari
oranlari daha diisiik olmakla birlikte nCPAP
tedavisini tolere edemeyen ve sistemik du-
rumu operasyona uygun olmayan ileri dere-
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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
osteotomy, 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’l1 hastalarin tedavisinde de kulla-
nilmaktadirlar. Oral aygitlar ile sadece obst-
raktif uyku apne tedavi edilebilir, santral ve
mixed apneler bu yolla tedavi edilemezler.

OSAS tedavisinde kullanilan dental ay-
gitlar Mandibular Advancement Devices
(MAD) ve Tongue Retaining Devices (TRD)
olarak ikiye ayrilirlar. MA aygit kullanimi-
nin ilk 6rnegi 1934’te Pierre Robin’in mic-
rograthie’li bir cocukta modifiye bir monob-
lok kullanarak mandibulay: ileri alip hava
yollarini agmasi olarak kabul edilir. TRD ise
ilk kez Cartwright ve Samelson tarafindan
tanimlanmuistir.

MA aygitlari mandibulay: ileri alarak oro
ve hipofaringeal hava yollarini,yapisik yu-
musak dokulari ve dili gererek genisletir ve
stabilize eder. TRD'ler ise 6n bolgelerinde
negatif hava basinci olusturan aygitlardir.
Hastalar bolmeye dillerini yerlestirdiklerin-
de suction etkisiyle dilin posteriora diisme-
si engellenir. Dilin anterior dislerin 6niine
cekilmesiyle Gst hava yolu hacmi artar ve
Gst hava yolu rezistansi azalir. TRD’in
MAD’a olan ustinlugu digsiz hastalar tara-
findan da kullanilabilmesidir. MAD vyapi-
minda mandibula maksimum protriizyon
miktarinin %75’i kadar ileri alinir, alt-tist 6n
disler arasi vertikal mesafeye ise bireye go-
re karar verilir. Aygitlar sert veya yumusak
akrilikten yapilabilir. (1,4,16,29)

Rose ve ark.(4) orta dereceli OSAS'li
hastalarda iki degisik MAD’in etkinligini in-
celedikleri bir calisma yapmislardir. ilk ay-
gitin adi Silencor’dur, mandibulayi 4-8 mm
ileri alir, vertikal boyutu 5 mm arttirir. Diger
aygit ise Karwetzky aktivatortdir, mandibu-
layr maksimum protrizyonunun %75’i ka-
dar ileri alir, vertikal acilma ise 10-12
mm’dir. Her iki aygit da en az 6 saat takil-
malidir. Apareylerin farki ise Silencor’un sa-
dece dis destekli, aktivatoriin hem dis hem
doku destekli olmasidir. Arastirma sonucun-
da her iki aygitla da respiratuar parametre-
lerde belirgin gelisme oldugu fakat aktivato-
rin daha etkin oldugu bildirilmistir. Bu so-
nuca aktivatordeki vertikal agilma miktari-
nin daha fazla olmasi nedeniyle alt ve st
dentisyon arasi daha fazla hava yolu olus-
masinin neden oldugu distintlmektedir.

Johnston ve ark.(5)da 20 OSAS’li hasta-
da,4-6 hafta streyle mandibulayr maksi-
mum protriizyon miktarinin %75’i kadar (4-
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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
researchers reported that MAD made a
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9 mm) ileri alan ve kapanigi 4 mm agan
MAD ile, ust dislerde 1,5 mm’lik aralanma
yaratan bir anterior bite plane seklindeki
plasebo aygitin etkinliklerini kargilagtirmig-
lardir. Arastirma sonucunda MAD ile AHI
ve ODI (arterial O2 desatiirasyonunun saat-
lik yuzdesi) degerlerinde plaseboya gore
belirgin derecede azalma olmustur.

Hans ve ark.(30) OSAS’li hastalarda hem
vertikal boyutu artiran (8 mm) hem de man-
dibulayi protriize eden (6-8 mm) yumusak
akrilikten bir aparey ile mandibulayi protrii-
ze etmeyen ve vertikal boyutu minimal de-
recede arttiran (1 mm) bir apareyin tedavi
etkinliklerini karsilagtirmiglardir.Arastirma
sonucunda ikinci apareyin respiratuar para-
metrelerde herhangi bir degisiklik yapmadi-
g1, mandibulay protriize eden ve vertikal
boyutu artiran ilk apareyin tst hava yollari-
ni actigl, apne ve horlama olaylarini azaltti-
g1 gozlenmistir.

Osseiran (31) baslangicta alt ve (st cene
icin 2 ayri protez olup,hastanin maksimum
protriizyon miktarinin %75’ni tekrar edebi-
lir hale gelmesinden sonra protezin posteri-
or bolgesine otopolimerizan akrilik konula-
rak tek parca haline getirdigi bir MAD’1
OSAS tedavisinde kullanmistir. Apareyin 4-6
hafta kullanimindan sonra gece basina du-
sen apne sayisinin yari yariya azaldigi, hyo-
id kemigin inferiorda konumladigi,posterior
hava yollarinin ortalama 2,5 mm arttig ve
ANB agisinin azaldigi bildirilmistir.

Gavish ve ark. (8) hafif-orta dereceli
OSAS’li hastalarin tedavisinde fonksiyonel
miknatisli apareyler kullanmiglardir. Bu has-
talarda mandibulanin repozisyonu karsit
cenelere yerlestirilen bir ¢ift cekici miknatis
ile saglanmistir ve protriizyon ¢ene agilma-
st orant 1:2 olmustur. Apareylerin 8 hafta
kullanimindan sonra giin icinde uyku hali,
horlama ve RDI'in azaldigi, minimal O2 sa-
turasyonunun artip normal degerine ulasti-
g1, oral kavitenin anterior bolgesinin genis-
ledigi, posterior oral kavite ve faringeal ha-
va yollarinda degisiklik olmadigi bildiril-
mistir. RDI’daki azalma ve anterior oral ka-
vitedeki genislemenin birbiriyle yiiksek de-
recede korele oldugu bulunmustur. Apare-
yin oral kavitenin posterior bolgesini etkile-
memesi, bu bolgenin mandibulanin ileri
alinmasindan etkilenmemesi ve apareyde
vertikal yer degistirmenin protriizyondan
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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 1T 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 olmasina baglanmistir.

Liu ve ark. (9) hafif-orta dereceli OSA’l
hastalara mandibulalarint maksimum prot-
rizyon miktarinin %75’i kadar ileri alan ve
kapaniglarini 7 mm agan MAD'1 6 ay kul-
landirmistir.Tedavi sonunda; RDI'in azaldi-
g1, minimum kan O2 satiirasyon seviyesinin
ve retropalatal hava yolu alaninin arttigi,
hyoid kemigin mandibuler diizleme olan
vertikal mesafesinin ve yumusak damagin
kapladigi alanin azaldigi, dil postirinin
dizlestigi gozlenmistir.

Bonham ve ark.(32) hafif-orta dereceli
OSAS’li hastalara posterior dislerin okltzal
ytizeylerini,anterior dislerin insizal-lingual
ve labial yiizeylerini kaplayan, tutucu krose
iceren MAD kullandirmiglardir. Arastirma
sonunda hava yolu obstriiksiyon oraninin
ve total apne indeksinin azaldigi,arterial O2
satlirasyonunun arttigi gozlenmistir. Sefalo-
metrik inceleme sonucunda ise aparey kul-
lanimi sonrasi SNB acisinin arttigi, mandi-
buler diizlemin hyoid kemige olan mesafe-
sinin azaldigi, st hava yollarinda artis ol-
dugu fakat alt hava yollarinda anlamli bir
degisiklik olmadigi bildirilmistir.

Rose ve ark.(17) MAD kullanan 86
OSAS'l hastayr 2 yil takip ettikleri bir arag-
tirmanin sonucunda oral aygitlarin hafif-or-
ta dereceli OSAS tedavisinde baslangicta et-
kileri oldugunu fakat ilk 6-12 aylarda respi-
ratuar parametrelerde goriilen iyilesmenin
daha sonraki aylarda (18-24.aylar) azaldigi-
ni bildirmiglerdir. Etkinligin azalma nedeni
mandibulanin protriizyonuna uyum sagla-
mak icin protriize olan yumusak dokularin
orofarinksi gevreleyen yapilari da sikilastir-
masi, zaman icinde yeni durumlarina alisa-
rak bu sikiliklarini kaybetmeleri veya sup-
rahyoid kas tontstndeki artisin zamanla
normale dénmesi olabilir.

Bondemark ve Lindman (3) MAD ile 2 yil
tedavi goren OSAS’li hastalarin TME fonksi-
yonlari ve ¢igneme sistemlerini inceledikle-
ri bir aragtirmanin sonucunda; tedavi basin-
da TME ve cigneme kaslarinda hafif rahat-
sizlik olup bunun zaman icinde gectigini, 2
yil sonra hastalarin hicbirinde TME ve sto-
matognatik sistemde bir sorun goriilmedigi-
ni fakat overjetteki ve overbite’in azaldigini
ve molar iligskisinde istatistiksel olarak an-
lamli olmayan bir mezializasyon oldugunu
bildirmiglerdir.
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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 TM) 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) yumusak ve sert ak-
rilden yapilan MAD apareylerinin tedavi et-
kinligini karsilagtirmislar ve hastalari 2,5 yil
takip etmislerdir. Arastirma sonunda overjet
ve overbite’de ortalama 0.4 mm azalma ol-
dugu,sert akrilikten yapilan apareyleri kul-
lananlarda overjetteki azalmanin daha fazla
oldugu,yumusak akrilikten yapilan aparey-
lerde ancak 6 mm’den fazla protriizyon ya-
pilmissa overjette belirgin azalma oldugu,
yumusak akrilik aparey kullananlarda mak-
siller ark genisliginin 0.3 mm, sert akrilik
aparey kullananlarda 0.2 mm arttigi,sentrik
iliskinin tedavi basi ve sonunda ayni kaldigi
bildirilmistir. Yumusak akrilikte daha az yan
etki olmasinin nedeni bu apareylerin daha
fazla alan kaplamasina baglanmistir.

Bondemark(34) OSAS’li hastalara mandi-
bulalarini 5-8 mm 6ne alan ve vertikal ola-
rak 5 mm acan bir aygiti haftada 5-7 gece,
gecede 6-8 saat, 2 yil boyunca kullandirmis
ve olusan sefalometrik degisimleri in-
celemistir. Takip= slresi sonunda man-
dibulanin biraz Heri ve asagi yer degistir-
digini, bu degisimin mandibular uzunluk-
taki bir miktar artig ile oldugunu, overjet’de
0.4 mm’lik, overbite’da 0.1 mm’lik azalma
oldugunu ve sentrik iliski ile habittiel okltiz-
yon arasinda 1 mm’den fazla fark olus-
madigini bildirmistir.

Robertson(7) OSAS’li hastalara kapanis-
larint 7 mm agan MA apareylerini 6 ay kul-
landirmistir.Tedavi sonunda; RDI'in azal-
digi,minimum  kan  O2  satirasyon
seviyesinin ve retropalatal hava yolu
alaniin arttigi,hyoid kemigin mandibuler
dizleme olan vertikal mesafesinin ve
yumusak damagin kapladigi alanin azal-
dig1,dil posturintn dizlestigi gozlenmistir.

Fransson ve ark. (35) 2 yil boyunca MAD
kullanan, horlayan ve OSAS’li hastanin
tedavi basi ve sonu iskeletsel, dental ve
yumusak doku degisimlerini incelemisler-
dir.Arastirma sonunda faringeal alanin %9
arttigini, bu artisgin hava yollarinda genis-
lemeye neden oldugunu,velum balgesinin
azaldigini (farinksteki genisleme nedeniyle),
hyoid kemigin daha asagida konumlan-
digini, SNB acisinin azaldigint ( 0.4 mm),
alt keserlerin protriize oldugunu ( 1.5 mm),
mandibular kaide uzunlugunda fark ol-
madigini ve mandibulada posterior rotas-
yon olustugunu bildirmislerdir. Hyoid
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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 1T 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 degisim, mandibula
pozisyonundaki degisime baglidir, oral ay-
gitlar genioglossal ve lateral pterygoid kas-
larin aktivitesini artirir. Apareyin kullanimi
birakildiktan sonra hasta daha iyi nefes al-
masini saglayan bu pozisyona adapte olur.
Ust hava yolu kollapsini engellemek icin
aygit faringeal motor sistemi stretch-induk-
siyon ile aktive eder.

Liu ve ark.(19) daha geng, daha dustk
viicut kitle indeksli, daha uzun maksillali,
daha kigtk orofarenksli, daha dusuk over-
jet’li, daha az ertupte olmus maksiller
molarli ve vertikal hava yolunun yumusak
damagin kapladigi alana olan oraninin
daha buyik oldugu hastalarda daha iyi
tedavi cevabi alindigi sonucuna varmiglar-
dir.

Bahsedilen tim bu apareyler mandibular
advancement ve yeterli vertikal acilma
kombinasyonu ile velofaringeal duvari
gererek hava yolunu genisletir. Bunun
sonucunda da dilin anterior hareketinin
yumusak damagin tzerindeki yer cekim et-
kisi azalir ve mandibulanin ileri alinmasi ile
velofarinksin kollapsi azalir.

ORAL AYGIT KULLANIMI SON-
RASI OLUSAN KOMPLIKASYONLAR

Oral aygitlarin kullanimi sonrasi olusan
komplikasyonlar diger tedavi alternatiflerin-
de olusan komplikasyonlara gore ¢ok daha
minimaldir. Bunlar; Apareyin agizdan ¢ik-
masi, asiri salivasyon, TME ve cigneme kas-
larindaki reversible rahatsizlik hissi ve ag-
rilar, okliizyondaki irreversible degisiklikler.
(Overjet ve overbite’de azalma, posterior
bolgede oklizyonun bozulmasi,molar ilis-
kinin daha mezialize olmasi, st keserlerin
retriizyonu alt keserlerin protriizyonu vb.)

Mandibulanin ileri alinmasi ile olusan
resiprokal kuvvetlerin dislere transferi ok-
lizal degisikliklere neden olmaktadir. Mus-
kiler aktivasyon nedeniyle tedavi basinda
cigneme kaslarinda bir gerilim olusur. Ust
keser diglere iletilen retriize edici kuvvetler
ve alt keserlere iletilen protriize edici kuv-
vetler de vardir. Bu nedenle st keserlerde
lingual tipping ve alt keserlerde resiprokal
labial hareket olusur.(36)

ORAL AYGITLARIN AVANTAJLARI

Oral aygitlarin avantajlari ucuz olmalari,
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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
(geng yas, yasin geng olmasi), 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
enlarge 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 tarafindan iyi tolere edilmeleri, yan
etkilerinin  yok denecek kadar az olmasi
olarak siralanabilir.

Uyku apne olgularinin degerlendirilmesi
ve tedavi alternatifleri arasinda o olgu igin
en iyi sonug verecek olanin secilmesi gogis
hastaliklari, kardiyoloji, noroloji, KBB,
maksillofasial  cerrahi ve  Ortodonti
A.B.D.nin hekimleri tarafindan birlikte
yaptlmalidir. Oral aygit tedavisinin ise
sadece hafif ve orta siddetli obstriiktif uyku
apne vakalarinda etyolojik faktorlerin or-
tadan kaldirilmasi ile beraber uygulandigin-
da basarili sonug verecegi unutulmamahdir.
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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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