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GIRIS

Uyku sirasindaki
bozukluklarinin saptanmasi, gerek hastaligin
prognozu, gerekse uygun tedavinin
planlanmasi agisindan son derece 6nemlidir.
Uykuda solunum bozuklugunun en 6nemli
kismini tegkil eden uyku apne sendromunun
%90- 95'ini obstriktif uyku apne sendromu
(OUAS) olusturmaktadir (1). Yapilan literatir
incelemesinde OUAS’ in toplumun genelinde
kadinlarin %9’unu, erkeklerin ise %24 Gnu
etkileyen vyaygin bir rahatsizlik oldugu
belirtilmektedir (2). Hastahgin bu derece
yayginlasmasinin sebepleri arasinda ise
giderek kiiresel bir problem olmaya baslayan
obezite buiytk rol oynamaktadir (3). Solunum
yolunun buytik kisminin yumusak dokular
tarafindan olusturulmasi sebebiyle, obezite
sonucunda meydana gelen yumusak doku
miktarindaki artis OUAS’a yol ag¢maktadir.
Ancak, hastaligin tek sebebi olarak obezite
gosterilemez. Yapisal olarak farengeal hava
yolu, ustte maksilla, on ve vyanlardan
mandibula, arkada ise servikal vertebralar ile
cevrelenen dil gibi yumusak dokular ile
sinirlanmaktadir.  Bu  yumusak dokular
etrafinda mevcut olan iskeletsel vyapi,
farengeal hava yolunun yapisini da direk
olarak etkilemektedir. Bu nedenle, maksiller
ve mandibuler yetersizlikler gibi
kraniyofasiyal ~ anomaliler de  OUAS
hastaliginin sebepleri
siralanabilmektedir (4-6).

Uykunun solunum tizerine olan etkileri ilk
kez 1965 vyilinda Gastaut tarafindan
uygulanan ve giinimizde OUAS tanisinda
altin ~ standart  olarak  kabul edilen
polisomnografi (PSG) tetkikiyle gosterilmistir.
PSG, uyku sirasinda, norofizyolojik,
kardiyorespiratuar, diger fizyolojik ve fiziksel
parametrelerin gece boyunca, es zamanli ve
devamli olarak kaydedilmesidir (7). Ancak bu
tetkik olduk¢a pahali, zaman alici ve 6zel
donanim gerektiren bir calisma oldugundan,
polisomnografik calismaya alinacak kisilerin
belirlenmesinde secici davranmak
gerekmektedir. Bu noktadan hareketle,
OUAS'da kesin tani koydurmasa da, stipheli
olgularin degerlendirmesinde diger tani
yontemlerinin de kullanilmasi biyik 6nem
kazanmaktadir (8). OUAS fizyopatolojisinde
onemli yeri olan kraniyofasiyal anomaliler ve
anatomik pek cok tist solunum yollari (USY)

solunum

arasinda

Gokee, Gorgiilii, Gokge, Bengi, Akcam

INTRODUCTION

Detection of respiratory disturbances
during sleep, as well as prognosis is extremely
important for planning appropriate treatment.
Which constitute the most important part of
sleep-related breathing disorder sleep apnea
syndrome in 90% -%95 obstructive sleep
apnea syndrome (OSAS) patients (1). The
examination of literature showed that the
OSAS is a common disorder which affects the
population of accounting for 9% of women,
%24 of men in society (2). Obesity which
begins to become a global problem plays a
major role among the etiology and
prevalence for the disease (3). As soft tissues
constitutes a large portion of the respiratory
function, obesity, the volume increase in soft
tissue, leads to OSAS. However, obesity
cannot be represented as a sole factor for this
disease. Structurally, pharyngeal airway is
surrounded by maxilla, front and side border
of mandible, cervical vertebrae and soft
tissues such as tongue. These soft tissues
around the skeletal structures directly affect
the pharyngeal airway. Therefore, craniofacial
anomalies, such as the maxillary and
mandibular deficiencies are among the
causes of OSAS (4-6).

The effect of sleep on respiration
described by Gastaut in 1965 for the first time
with polysomnography (PSG) examination,
and today accepted as the gold standard for
the diagnosis of OSAS. During sleep,
neurophysiologic, cardiorespiratory, other
physiological and physical parameters during
night, are logged simultaneously and
continuously with PSG (7). From this point,
there is a great importance in the use of
polysomnography examination to determine
the individuals for definitive diagnosis of
OSAS. However, these tests are very
expensive, time consuming and requires
special hardware. Polysomnography should
have to be required to act selectively in the
diagnose the OSAS patients. There are also
some different diagnostic methods for the
suspected cases (8). Especially anomalies and
the pathologies of the upper respiratory tract
(URT) and anatomic craniofacial structures
which play important role in the

Turkish Journal of Orthodontics 2012;25:3-20
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patolojilerinin tespitinde radyolojik inceleme
en onemli tani yontemidir. Bu yontemlerden
de maliyet dusuklugu ve standart cekim
tekniginin yani sira, en objektif ve kolay
uygulanabilir olani sefalometrik degerlen-
dirmedir. Bu yontem OUAS'in gerek tani,
gerekse tedavisi sirasinda, mesafe, alan ve
acisal parametrelerle USY’nin  yumusak
dokusu, kemik vyapisi ve anatomik
bosluklarini degerlendirerek hekimi yonlen-
dirmede biyik 6nem tagimaktadir (9-11).
Batiin bu verilerin 1siginda, sefalometrik
radyografinin hem yumusak doku hem de
kemik yapiyi inceleme olanagi tanimasindan
dolayi, mevcut bu calismada, OUAS'li
hastalarin uvulo-glossofarengeal ve serviko-
kraniofasiyal iskeletsel yapilarinin tespit
edilmesi ve ayni zamanda USY'nda meydana
gelen  obstritksiyonun  lokalizasyonunun
belirlenmesinde sefalometrik radyografinin
oneminin ortaya konulmasi amaclanmustir.

BIREYLER ve YONTEM

GATA Kulak Burun Bogaz Anabilim Dali
Bagkanhgi poliklinigine basvuran ve uyku
laboratuarinda yatarak PSG ile OUAS teshisi
konan 61 hastanin (27 kadin, 34 erkek;
ortalama vyaslari sirasiyla 36.2+9.8 yil ve
39.4+8.9 vyil) uvulo-glossofarengeal ve
serviko-kraniofasiyal iskeletsel morfolojisini
sefalometrik olarak degerlendirmek amaciyla
lokal etik kurulun izni ile sefalometrik filmler
alinmistir. Tum hastalarin, ayni kisi tarafindan
boy uzunlugu ve viicut agirhigr olcilerek,
vicut agirhgimin  kilogram olarak, boy
uzunlugunun metre cinsinden karesine
bolinmesi (kg)/m2 ile vicut kitle indeksi
(VKD hesaplanmigtir. Tim hastalarin PSG
cekimleri (Somno Star Alpha Series 4, Sensor
Media Corporation, Yorba Linda, CA) uyku
laboratuarlarinda teknisyen gozetiminde ve
hastalarin spontan uykusunda yapilmistir.
Video kamera sistemi ile tim gece boyunca
ses ve gorunti kaydi saglanmustir. Calismaya
alinan tiim hastalarin PSG ile
elektroensefalografi (EEG), elektrookulografi
(EOQ), cene alti ve tibial elektromiyogramlari
(EMG) ve elektrokardiyografi (EKG)'leri
kaydedilmistir. Hava akimi nazal-oral
olcilmustir.  Arteryel
oksihemoglobin satiirasyonu parmaktan
pulse oksimetre cihazi ile bakilmistir. Arka,
on, sag ve sol olmak lizere viicut pozisyon

thermistor ile

Turkish Journal of Orthodontics 2012;25:3-20

pathophysiology of OSAS are the most
important diagnostic methods. Besides,
radiological evaluations are the most
common technique for determining this
disease. One of these methods s
cephalometric evaluation. With the standard
shooting technique, this method is objective
and the cost is low and easily applicable. In
addition to the diagnosis of OSAS, this
method has great importance during
treatment in guiding the physician to evaluate
the anatomic margins, distance and angular
parameters of the upper respiratory tract, soft
tissue, bone structure (9-11).

In light of all these data, as cephalometric
radiography technique gives us the chance to
examine the soft tissue and bony structures,
the study purpose was to evaluate the
cervico-craniofacial skeletal structures and
glossopharyngeal-uvula of OSAS patients.
Then, it was aimed to determine the
localization of upper airway obstruction by
cephalometrical radiographic evaluation.

SUBJECTS and METHODS

61 patients (27 females, 34 males, mean
age 36.2 = 9.8 years and 39.4 £ 8.9 years,
respectively) who admitted to GATA
Department of Otolaryngology clinic were
diagnosed with OSAS by PSG in sleep
laboratory were included to the study and
cephalometric radiographs were obtained to
assess their uvulo-glossofarengeal and
cervico-craniofacial skeletal morphology
with the approval of the local ethics
committee. All patients’ height and body
weight were measured by the same
investigator. The body weight (kg), divided by
the square of the height (m) to calculate the
length (kg)/m2 and body mass index (BMI).
PSG evaluations were made while patients
were in spontaneous sleep at the sleep
laboratory under the supervision of a sleep
technician. Video camera system provided
both audio and video recording along the
entire night. All patients’
electroencephalogram (EEG), electrooco-
(EOG), chin and tibial
electromyograms (EMG) and electrocar-
diography (ECG) were recorded with PSG.

lography
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sensort ile hastalarin  uyku esnasinda
pozisyonlari kaydedilmistir. PSG kayitlari
polisomnografik analiz programi kullanilarak
uluslararast uyku bozukluklari kriterlerine
gore skorlanmistir. Obstriiktif apne, devam
eden respiratuar efora ragmen hava akiminda
10 sn’den fazla durma olarak, hipopne ise
oksihemoglobin desatiirasyonunun %4 veya
daha fazla olmasina sebep olan hava
akimindaki %30’den fazla dusls olmasi
halidir (8,11). Apne ve hipopnelerin uyku
stiresindeki her saat basina diisen ortalamasi
hesaplanarak apne hipopne indeksi (AHI)
hesaplanmigtir. Hastalarin VKl ve AHI
sirastyla  kadinlarda  26.8+2.4  kg/m?,
14.6+5.45; erkeklerde 28.6+4.7 kg/m?,
16.3+6.5 idi. Tum sefalometrik kayitlar,
ceneler sentrik iliskide ve dudaklar istirahat
pozisyonunda iken, Planmeca PM 2002 CC
(Planmeca Oy, Helsinki, Finland) rontgen
cihazi ile elde edilmistir.  Lateral
sefalogramlar cekilirken, birey-1sin kaynagi
mesafesi 152cm, orta-oksal dizlem film
kaseti mesafesi 13cm olarak standardize
edilmis, 1sinlama 73kw ve 15mA’de 0.364sn.
stire ile uygulanmistir. Tim rontgen filmlerin
ayni teknisyen tarafindan cekilmesine dikkat
edilmis  ve  18x24cm  boyutlarinda
sefalometrik filmler (Kodak MXG)
kullanilmistir.  Sefalometrik radyografilerin
standart ve tekrarlanabilir bas postiriinde
alinabilmesi icin, Siersbak-Nielsen ve
Solow’un (12) tarif ettigi “ayna teknigi”
kullaniimistir. Calismada, uvulo-
glossofarengeal morfolojiyi belirlemek icin,
sefalometrik radyogramlar tzerinde
nazofarenks’ten (af1-pf1) hipofarenks’e (af4-
pf4) kadar olan farengeal hava yolu, dil
yuksekligi (TH-z), dil uzunlugu (TT-Eb),
yumusak damak uzunlugu (P-Pm), yumusak
damak kalinhgr (x-y), vertikal hava yolu
uzunlugu (Eb-pm), hyoid kemigin vertikal (H-
W, H-C3RGN) ve horizontal uzakligi (H-
RGN) olctmleri yapilmustir. Yapilan ol¢timler
ve anatomik noktalarin Sekil 1 ve Sekil 2 de
sunulmustur.

Ayni radyogramlar uzerinde, serviko-
kraniofasiyal iskeletsel morfolojiyi incelemek
amaciyla da, kraniovertikal (SN/Ver, NL/Ver),
(SN/OPT, SN/CVT),
servikohorizontal postural iliski (OPT/Hor,
CVT/Hor) ve servikal kolon kurvatiri
(OPT/CVT) analiz edilmistir. Elde edilen bu

kranioservikal

Gokee, Gorgiilii, Gokge, Bengi, Akcam

Airflow was measured by the nasal-oral
thermistor. Arterial oxyhemoglobin saturation
was examined with a finger pulse oxymeter.
Patients’ back, front, right and left body
positions were recorded with body position
sensor. PSG recordings were scored
according to criteria of the international sleep
disorders by using polysomnographic
analysis program. Obstructive apnea was
defined as stopping of the airflow for more
than 10 seconds despite the continuing
respiratory effort, while hypopnea was a state
that the of air flow decrease more than 30%
which causes oxyhemoglobin desaturation to
4% or more. Apnea Hypopnea Index (AHI)
was calculated by calculating the average
duration of apnea and hypopneas ratio per
each hour of sleep. VKI and AHI values were
26.8 + 2.4 kg/m?, 14.6 = 5.45 in women
patients, respectively and 28.6 + 4.7 kg/m?,
16.3 £ 6.5 in men patients, respectively. All
cephalometric records were obtained while
jaws and lips were at rest position in centric
relation by same X-ray machine Planmeca
PM 2002 CC (Planmeca Oy, Helsinki,
Finland). The distance of subject to x-ray
source / the mid-occlusal plane of film
cassette was standardized for each patient as
152 ¢cm and 13 cm, respectively and 0.364
seconds radiation at 73 kW, 15 mA was
applied. All x-ray films were obtained by the
same technician with 18x24 cm size
cephalometric films (Kodak MXG). To ensure
a standard and reproducible head posture,
"mirror position" technique that described by
Siersbaek-Nielsen and Solow (12) was used
while obtaining cephalometric radiographs.
In the study, pharyngeal airway from
nasopharynx (af1-pf1) to hypopharynx (af4-
pf4), tongue height (TH-z), tongue length (TT-
Eb), soft palate length (P-Pm), the soft palate
thickness (x-y), vertical airway length (Eb-
pm), the vertical distance (H-W, H-C3RGN)
and the horizontal distance (H-RGN) of the
hyoid bone were measured to determine
uvulo-glossopharyngeal morphology. The
measurements and anatomical points were
presented in Figure 1 and Figure 2.

In order to examine the cervico-
skeletal

(SN/Ver,

craniofacial morphology,

craniovertical NL/Ver),

Tirk Ortodonti Dergisi 2012;25:3-20
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olcimler, GATA Dis Hekimligi Bilimleri
Merkezi Ortodonti Anabilim Dali arsivinde
bulunan, iskeletsel Sinif | yapida ve saglikli
80 eriskin bireye (36 kadin, 44 erkek;
ortalama yaslari ve VKlI'leri sirasiyla 25.3+5.1
yil, 24.8+2.4 kg/m®> ve 24.3%4.3 yil,
25.2+3.2 kg/m?) ait standart sekilde alinmis
lateral sefalogramlarda olctlen kranial ve
farengeal degerlerle karsgilastirllmistir. Kontrol
grubunun olusturulurken, hastanin daha 6nce
maksillomandibular bolgeyle ilgili herhangi
bir operasyon gecirmesi (adenoidektomi,
tonsillektomi, genioplasti, ortognatik cerrahi
vb), horlama ya da AHI>5
durumunda, kisi calisma disi birakilmistir.
Calismada elde edilen bulgular
degerlendirilirken, istatistiksel analizler icin
SPSS (Statistical Package for Social Sciences)
Windows 15.00; (SPSS Inc, Chicago, llinois)
programi  kullanildi.  Calisma  verileri
degerlendirilirken normal dagilim
gostermeyen parametrelerin gruplar arasi
karsilastirmalarinda Kruskal Wallis testi ve
farklihga neden olan grubun tespitinde Mann
Whitney-U test kullanildi. Niteliksel verilerin
karsilastirllmasinda  ise  Ki-Kare  testi
kullanildi.  Sonuglar ~ %95’lik  gliven
araliginda, anlamlilik p<0.05 diizeyinde
degerlendirildi.

Olcgiimlerin tekrarlanabilirliginin
degerlendirilmesi amaci ile de 15 giin sonra
olgularin rasgele 25 tanesinin olctimleri ayni
arastirmaci tekrarlanmistir.
Gozlemci gtvenilirliginin degerlendirilmesi
icin elde edilen veriler arasinda Dahlberg
formili uygulanmistir. Dogrusal ol¢timler
icin hata 0.5 mm ile 0.95 mm arasinda
ortalama 0.64 mm iken, acilar icin hata 0.60°
ile 0.90°
olctimler arasindaki fark olarak anlamsiz
bulunmustur (13).

olmasi

tarafindan

arasinda ortalama 0.75%dir ve

BULGULAR

OUAS hastalarinda (Grup 1) yapilan
olctimler ile saghkl bireylerde (Grup 2)
yapilan olctimlerin  ortalama degerleri,
standart hatalari, ortanca deger ve en duslk-
en yiksek deger Tablo 1’de sunulmustur.
Yapilan gruplar
arasindaki farklihigin istatistiksel olarak
degerlendirilmesi  ise  Tablo 2’ de
izlenmektedir.

Sefalometrik filmler Ulzerinde yapilan
uvulo-glossofarengeal 6lctimler incelen-

karsilastirmalarin ~ ve

Turkish Journal of Orthodontics 2012;25:3-20

craniocervical (SN/OPT, SN/CVT), postural
cervicohorizontal relationship (OPT/Hor,
CVT/Hor) and cervical column curvature
(OPT/CVT) measurements were analyzed on
the same radiographs. These measurements
were compared with the cranial and
pharyngeal values of skeletally Class | 80
healthy individuals’ (36 females, 44 males,
mean age VKI 25.3+5.1 vyears, 24.8+2.4
kg/m?, 24.3x4.3 years, 25.2+3.2 kg/m?,
respectively) standard lateral cephalograms
which obtained from the archives of Gulhane
Military Medical Academy, Dental Sciences
Center, Department of Orthodontics . In the
constitution of the control group; patients
who had any operations related to the
maxillomandible region (adenoidectomy,
tonsillectomy, genioplasty, orthognathic
surgery, etc.) and snoring or to AHI > 5 were
excluded.

SPSS program (Statistical Package for

Social Sciences) Windows 15:00; (SPSS Inc.,
Chicago, Illinois) was used to evaluate the
study results. Kruskal-Wallis and Mann-
Whitney-U test was used to detect the normal
distribution of the parameters in group and
intragroup comparisons Qualitative data
were compared by using chi-square test.
Results were evaluated at 95% confidence
interval and significancy at p <0.05 level.
In order to evaluate the reliability, the
measurements were repeated after 15 days
on randomly selected 25 radiographs by the
same researcher. To assess the reliability of
the data obtained from the observer,
Dahlberg’s formula was performed. For linear
distances the error varied from 0.5 mm to
0.95 mm with a mean of 0.64 mm, while for
angles the error varied from 0.60° to 0.90°
with a mean of 0.75° and the difference
between the first and second measurements
was found insignificant (13).

RESULTS

The mean values of measurements,
standard errors, the median and the lowest-
highest values of OSAS patients (Group 1)
and healthy individuals (Group 2) were
presented in Table 1. Statistical evaluation of
comparisons and differences between the
groups are monitored in Table 2.




*
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Tablo I. Grup 1 (OUAS) ve
Grup 2'nin (Kontrol) lateral
sefalometrik ol¢timlerinin

tanimlayucr istatistikleri.

Table I Descriptive statistics
for lateral cephalometric
measurements of Group 1
(OSAS) and Group 2
(Control).

diginde (Sekil 1); OUAS’a sahip hastalarda
tim hava yolunun, anteroposterior yondeki
tim seviyelerinde (af1-pf1,af2-pf2, af3-pf3,
af4-pf4) saglikli bireylere gore istatistiksel
olarak anlamli bir sekilde daralma oldugu
gozlenmistir (p<0.001, p<0.001, p=0.002,
p<0.001, sirasiyla).

Her iki grupta dilin  pozisyonu
degerlendirildiginde, OUAS’a sahip
hastalarda dilin hem yiksekliginin (TH-Z),
hem de uzunlugunun (TT-Eb) istatistiksel
olarak daha fazla oldugu ve dil hacminin
hipofarengeal alanda kontrol grubuna gore,
daha fazla yer kapladigi tespit edilmistir
(p<0.001, p<0.001).

OUAS’ll hastalarda yumusak damak
uzunlugunun (P-Pm) kontrol grubuna gore
istatistiksel olarak daha fazla oldugu tespit

Gokee, Gorgiilii, Gokge, Bengi, Akcam

uvulo-glossofarengeal
the
radiographs and analyzed (Figure 1). At all
the
anteroposterior direction (af1-pf1, af2-pf2,
af3-pf3, af4-pf4)
narrowing were found in the comparison of
OSAS subjects with the healthy subjects
(respectively p<0.001, p<0.001; p=0.002,
p<0.001).

The tongue positions were evaluated in

Cephalometric
measurements were performed on

levels of pharyngeal airway in

statistically significant

both groups; the tongue height in patients
with OSAS (TH-Z), as well as the length (TT-
Eb) the
hypopharyngeal tongue volume of control
group (p <0.001, p <0.001).

The length of the soft palate (P-Pm) in

was significantly greater than

OSAS patients was found significantly greater

Grup 1 (QUAS)
Group 1 (OSAS)

Grup 2 (Kontrol)
Group 2 (Control)

Ortalama Ortalama
deger igin deger igin
95%guven 95%guven
araligi / araligi /
95% Cl 95% Cl
ATt Ust Alt Ust
sinir/  sinir/ sinir/  sinir/
Lower Upper Ortanca/ Lower Upper Ortanca/
X SD bound bound Median X SD bound bound Median
af1-pf1 (mm) 756 18 7.04 808 7.3 15.24 7.42 13.11 17.38 15.9
af2-pf2 (mm) 68 351 579 781 6.1 953 271 875 1031 9
af3-pf3 (mm) 7.9 22 891 1041 75 10.01 437 876 1127 9.1
af4-pf4 (mm) 45 147 408 493 4 832 523 682 983 7.2
TH-Z (mm) 38.47 559 36.86 40.07 39.3 302 4.02 29.04 3135 29.7
TT-Eb (mm) 85.93 657 8405 87.82 84 73.81 6.48 71.95 7567 74.4
P-Pm (mm) 45.87 527 4435 47.38 457 38.04 533 3651 3957 38
x-y (mm) 986 1.92 931 1042 10 723 173 673 772 69
Eb-Pm (mm) 8173 7.35 7962 8385 825 67.99 8.03 65.68 703 67
W-H (mm) 127.35 9.05 124.75 129.95 130.8  109.37 9.77 106.56 112.17 109.7
H-C3-RGN(mm) 1218 1859 6.84 17.53 148 6.23 534 469 7.77 48
H-RGN (mm) 38.97 6.7 37.04 409 39.2 40.26 5.81 3859 4193 411
ANS-XI/Xi-PM () 50 768 49.79 5421 516 49.74 477 4837 5111 49.4
SN/Ver (°) 102.48 6.61 100.59 104.38 102.2  98.03 8.24 95.66 100.39 98.8
NL/Ver (°) 90.22 7.64 8802 09242 897 84.73 4.54 83.42 86.03 85.3
SN/OPT (%) 107.5 9.21 104.85 110.14 106.3  102.87 7.52 100.71 105.03 102.6
SN/CVT () 109.51 9.36 106.82 112.2 108.4  106.82 7.46 104.68 108.97 106.9
OPT/Hor (°) 905 655 8862 9239 906 97.47 862 9499 9995 97.6
CVT/Hor (%) 91.62 7.48 89.47 093.77 916 98.6 9.2 9596 101.24 99.2
OPT/CVT () 413 328 319 507 3.2 394 1.68 346 443 36

(p<0.05: Istatistiksel olarak anlamli, X: Ortalama; SD: Standart sapma)

(p<0.05: Statistically significant; X: Mean; SD: Standard deviation; Cl: Confidence interval)

Tirk Ortodonti Dergisi 2012;25:3-20
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edilmistir (p<0.001). Yine OUAS’a sahip
hastalarin midsagittal dizlemde yumusak
damak kalinliginin (x-y) kontrol grubuna gore
istatistiksel olarak daha fazla oldugu
belirlenmistir.

Vertikal yonde hava yolu
degerlendirildiginde  (Eb-Pm),  vertikal
boyutun OUAS’li hastalarda kontrol grubuna
gore artmis oldugu, aradaki farklihgin ise
istatistiksel olarak anlamli oldugu sonucuna
varilmistir (p<0.001).

Hyoid kemigin lokalizasyonunu agisindan
degerlendirildiginde, hyoid kemigin vertikal
konumunu belirleyen her iki parametreye
gore (W-H, HC3-RGN) OUAS’li hastalarda
hyoid kemigin kontrol grubuna oranla
istatistiksel olarak daha asagida
konumlandigi tespit edilirken (p<0.001);

than the control group (p <0.001). Again, the
thickness of the soft palate in midsagittal
plane (x-y) in OSAS patients was found
significantly greater than the control group.
In the vertical plane evaluation of the airway
(Eb-Pm), statistically significant increase was
found in vertical dimension between OSAS
patients and control group (p <0.001).

In OSAS patients, hyoid bone localized
significantly to inferior than the control group
(p <0.001) according to the two parameters
that determine the vertical position (WH,
HC3-RGN). However, the sagittal position of
the hyoid bone (H-RGN) was not significantly
different between the two groups (p> 0.05).
Cervico-craniofacial cephalometric
measurements performed on radiographs and
analyzed (Figure 2). Lower facial height and

Grup 1-Grup 2
Group 1-Group 2

Ortalama fark

igin 95% glven

araligl/
95% Cl
Alt Ust Test
sinir/ sinir/  istatistigi /
Lower Upper Test

MD SD bound bound statistics p
af1-pf1 (mm) -7.94 554 -101 -5.78 Z=-5.889 <0.001
af2-pf2 (mm) -2.6 1.19 37 -1.49 Z=-5.443 <0.001
af3-pf3 (mm) -2.2 163 -095 1.75 Z=-0.136 0.002
af4-pf4 (mm) -3.53 378 -5.06 -2.01 Z=-5.746 <0.001
TH-Z (mm) 8.27 1.88 5.08 10.12 t=10.492 <0.001
TT-Eb (mm) 13.95 048 1181 16.09 t=12.861 <0.001
P-Pm (mm) 7.67 0.69 6.02 9.33 t=9.178  <0.001
x-y (mm) 2.63 045 0.09 415 t=8.110  <0.001
Eb-Pm (mm) 14.49 024 1191 17.07 t=11.107 <0.001
W-H (mm) 18.19 044 1498 214 t=11.208 <0.001
H-C3-RGN (mm) 6.34 13.69 0.92 11.76 Z=6.876 <0.001
H-RGN (mm) -0.17 133 -2.17  1.82 t=-0.171  0.865
ANS/Xi/PM (°) 1.87 3.28 -0.48 4.22 Z=-1.496 0.135
SN/Ver (°) 45 277 191 7.08 Z=-3.844 <0.001
NL/Ver (°) 4.82 34 248 7.16 Z=-4.853 <0.001
SN/OPT (°) 5.65 201 294 8.36 t=4.123  <0.001
SN/CVT (°) 3.42 1.87 0.63 6.21 t=2.424  0.017
OPT/Hor (°) -6.97 239 -8.02 -263 t=-6.728  <0.001
CVT/Hor (°) -7.07 174 -984 -4.31 t=5.059  <0.001
OPT/CVT (°) 0.11 1.46 0.88 1.11 Z=1.794 0.073

(p<0.05: istatistiksel olarak anlamli, MD: Ortalama fark; SD: Standart sapma)
(p<0.05: Statistically significant; MD: Mean difference; SD: Standard deviation;

Cl: Confidence interval)

Turkish Journal of Orthodontics 2012;25:3-20

Tablo II. Grup 1 (OUAS) ve
Grup 2'nin (Kontrol)
istatistiksel olarak

karsilagtirilmasi.

Table II. Comparison of
Group 1 (OSAS) and Group 2
(Control).

*



03_sila_mermut_kisadzethali:muammer 17.10.2012 15:42 Page 10

10

o

Gokee, Gorgiilii, Gokge, Bengi, Akcam

Sekil 1. Sefalometrik filmler iizerinde yapilan uvulo-glossofarengeal Slciimler;

(1) Nazofarenks (af1-pfl) (mm), nazofarenksin en dar yeri; (2) Velofarenks (af2-pf2) (mm), velofarenksin en dar yeri; (3)
Orofarenks (af3-pf3) (mm), orofarenksin en dar yeri; (4) Hipofarenks (af4-pf4) (mm), hipofarenksin en dar yeri; (5) Dil
ylksekligi (TH-z) (mm), dilin en yiiksek noktas1 (TH) ile TH noktasimin TT-Eb dogrusunu dik kestigi nokta (z noktas1)
arasindaki mesafe; (6) Dil uzunlugu (TT-Eb) (mm), dil ucu (TT) ile epiglottis taban1 (Eb) arasindaki mesafe; (7) Yumusak
damak uzunlugu (P-pm) (mm), palatin velum (P) ile pterygomaksiller noktanin ucu (pm) arasindaki mesafe; (8)
Yumusak damak kalinlig1 (x-y) (mm), P-Pm dogrusunu dik kesecek sekilde yumusak damagmn vertikal olarak en kalin
bolgesi; (9) Vertikal hava yolu uzunlugu (Eb-pm) (mm), PNS ile Eb arasindaki mesafe; (10) Walker P-H (mm), hyoid
kemik (H) ile Walker noktas1 arasindaki dikey mesafe; (11) H-C3RGN (mm), H noktasinin, 3. servikal vertebra (C3) ile
mandibular simfizin en arka smirin1 (RGN) birlestiren dogruya dik uzakligs; (12) H-RGN (mm), H ile RGN aras1 uzaklik.

Figure 1. Uvulo-glossopharyngeal measurements on the lateral cephalometric radiographs;

(1) nasopharynx (af1-pfl) (mm), the narrowest part of the nasopharynx; (2) velopharynx (af2-pf2) (mm), the narrowest
part of the velopharynx; (3) oropharynx (af3-pf3) (mm), the narrowest part of the oropharynx; (4) hypopharynx (af4-pf4)
(mm), the narrowest part of the hypopharynx; (5) tongue height (TH-z) (mm), the distance between the highest point of
the tongue (TH) and z point where a perpendicular from TH intersects the TT-Eb line; (6) tongue length (TT-Eb) (mm),
the distance between the tip of the tongue and the base of the epiglottis; (7) soft-palate length (P-pm) (mm), the distance
between the tip of the palatine velum (P) to the pterygomaxillary point (pm); (8) soft-palate thickness (x-y) (mm), the
thickest part of the soft palate measured vertical to the line between P and pm; (9) vertical airway length (Eb-pm) (mm),
the distance between the posterior nasal spine and the base of the epiglottis; (10) Walker P-H (mm), the vertical distance
of the hyoid bone (H) to the Walker point; (11) H-C3RGN (mm), the vertical distance of the hyoid bone to the line
connecting points C3 (third cervical vertebrae) and retrognation (the most prominant point of mandibular symphyseal

posterior border); (12) H-RGN (mm), the horizontal distance from the hyoid bone to rethrognathion.

anteroposterior diizlemde hyoid kemik the angle (ANS-Xi/Xi-PM) difference were not
konumu (H-RGN) acisindan her iki grup found statistically significant in the
arasinda istatistiksel olarak anlamli bir fark comparison of two groups (p>0.05). When
bulunmamistir (p>0.05). measurements evaluated to determine the

Tirk Ortodonti Dergisi 2012;25:3-20
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Sefalometrik filmler lzerinde yapilan
serviko-kraniofasiyal  olctimler incelen-
diginde (Sekil 2); her iki grup arasinda alt ytiz
yuksekligi agisindaki (ANS-Xi/Xi-PM) farkin

istatistiksel ~ olarak anlamli  olmadigi
belirlenmistir (p>0.05). Basin konumunun
belirlenmesi  icin  yapilan  odlctmler

degerlendirildiginde; OUAS’li  hastalarda
kontrol grubuna gore kraniovertikal (SN/Ver,
NL/Ver) ve kranioservikal (SN/OPT, SN/CVT)
acilarda istatistiksel olarak anlamli bir artis
tespit edilirken; servikohorizontal agilarin
(OPT/Hor, CVT/Hor) istatistiksel olarak
onemli sekilde azaldigi tespit edilmistir
(p<0.001, p<0.001, p<0.001, p=0.017,
p<0.001, p<0.001, sirasiyla). Servikal kolon
kurvattrt acisindaki  (OPT/CVT) artig
istatistiksel olarak anlamli degildir (p=0.073).
Bittin bu acilarda meydana gelen degisimler
OUAS hastalarinda kontrol grubuna gore
basin ekstansiyon pozisyonunda oldugunu
ifade etmektedir.

TARTISMA

OUAS, uyku sirasinda tekrarlayan USY
obstriiksiyonu epizotlariyla karakterize bir
hastaliktir (1,8). USY’nin morfolojik yapisi ve
uyku pozisyonu, OUAS ve horlamaya sebep
olan en onemli faktorler olarak kabul
edilmektedir (14,15). USY’nda meydana
gelen anomaliler sirt Gsti  yatma ile
birlestiginde, solunum yolunun daralmasi
veya tamamen blokaji seklinde ortaya
ctkabilmektedir (16).

USY uyku bozuklugu olan bireylerde
genellikle obeziteden kaynaklanan, ancak
bosluk tzerinde etkili olan herhangi bir
anatomik durumdan da koken alabilen (kafa
kaidesine gore geride  konumlanmig
maksillomandibuler iskeletsel yapi ve
azalmis orofarengeal boyutlar gibi) kiictilmus
ve dar bir USY boslugu s6z konusudur (17).
OUAS’li hastalarda, USY’nin etrafindaki sert
ve yumusak doku obeziteden kolaylikla
etkilenebilmekte ve bu durum apne
aktivitesinin sikligini ve siddetini
artirmaktadir (3,4,18). Bu nedenle, OUAS"un
sert ve yumusak dokular Gzerindeki
karakteristik 6zelliklerini ortaya koyabilmek
icin obezitenin etkisinin ekarte edilmesi son
derece onemlidir. Bu amacla, calismaya
normal VKI'ine sahip bireyler dahil edilmistir.
OUAS hastalarinin kraniofasiyal ve farengeal

Turkish Journal of Orthodontics 2012;25:3-20

head posture; craniovertical (SN/Ver, NL/Ver)
angles increased significantly in OSAS
patients than control group and significant
decrease was found in craniocervical
(SN/OPT, SN/CVT); cervicohorizontal angles
(OPT/Hor, CVT/Hor) (respectively; p <0.001,
p <0.001, p<0.001; p= 0.017, p<0.001,
p<0.001). The increase in the angle of
curvature of the cervical column (OPT/CVT)
was not statistically significant (p=0.073).
Significant differences of all these OSAS
patients’ measurements from the control
group results, indicates an extension of the
head position in OSAS patients.

DISCUSSION

OSAS is a disease characterized by the
obstruction of recurrent upper respiratory
tract (URT) during sleep episodes (1,8).
Morphological structure of URT and the sleep
position were regarded as the most important
factors that cause OSAS and snoring (14,15).
Lying on back, coupled with the narrowing or
complete blockage of the respiratory tract
may cause anomalies that occur in the form
of URT (16).

Sleep disorders are usually caused by
obesity, but also might originate from
anatomical situation (situated behind the
cranium base, such as maxillomandibular
skeletal structure and reduced oropharyngeal
dimensions) as well as reduced and a
narrowed space of URT (17). URT can easily
be affected by the surrounding hard and soft
tissue by obesity and this increases the
frequency and severity of apnea activity in
OSAS patients (3,4,18). Therefore, elucidate
the characteristic features of OSAS on hard
and soft tissues and to exclude the effect of
obesity is extremely crucial in the diagnosis.
For this reason, only the subjects with normal
BMI scores were included in the study.

OSAS  patients’  craniofacial  and
pharyngeal anatomy can be analyzed with
lateral cephalometry in detailed (13,19,20).
Many studies had been performed in patients
with OSAS and the lateral cephalometry has
been reported as a reliable method, for the
determination of the degree of airway
obstruction and a convenient technique for

11
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Sekil 1. Sefalometrik filmler tizerinde yapilan serviko-kraniofasiyal o6lgiimler.

Agilar: (1) Alt yiiz yliksekligi acist: ANS-Xi (ANS ile Xi noktalarindan gecen dogru) ve Xi-PM (Xi ile Protuberance Menti
noktalarindan gecen dogru) dogrular1 arasindaki agi; (2) SN/Ver: SN ve vertikal diizlem (N noktasindan Frankfort
Horizontal diizleme ¢izilen dik diizlem) arasinda olusan agy; (3) NL/Ver: NL ve vertikal diizlem arasinda olusan ac; (4)
SN/OPT: OPT (cv2tg ve cv2ip noktalarindan gegen dogru) ve SN dogrulari arasindaki ag; (5) SN/CVT: CVT (cv2tg ve
cv4ip noktalarindan gegen dogru)ve SN dogrular1 arasindaki ac1; (6) OPT/Hor: OPT ve horizontal diizlem arasinda
olusan agi; (7) CVT/Hor: CVT ve horizontal diizlem arasinda olusan agi; (8) OPT/CVT: OPT ve CVT dogrularn

arasmdaki agl.

Figure 1. Cervico-craniofacial measurements on the lateral cephalometric radiographs;

Angels: (1) Lower facial height angle: the angle between ANS-Xi (line extending between ANS and Xi point) and Xi-PM
(line extending between Xi and Protuberance Menti point) lines; (2) SN/ Ver: the angle between SN line and vertical plane
(line beginning from N point and perpendicular to Frankfort Horizontal); (3) NL/Ver: the angle between NL line and
vertical plane; (4) SN/OPT: the angle between SN and OPT (line through cv2tg and cv2ip) lines; (5) SN/CVT: the angle
between SN and CVT (line through cv2tg and cv4ip) lines; (6) OPT/Hor: the angle between OPT line and horizontal
plane; (7) CVT/Hor: the angle between CVT line and horizontal plane; (8) OPT/CVT: the angle between OPT and CVT

lines.

anatomisi lateral sefalometri ile detayli olarak the diagnostic purposes (14,19-24). Wide
incelenebilmektedir (14,19,20). Yapilan range of localized anatomical findings of
bircok arastirma ile lateral sefalometrinin, OSAS could be diagnosed by clinical
OUAS  hastalarinda  solunum  yolu examination, like enlarged edematous uvula
obstriksiyon  derecesinin  tayininde ve and tonsils, locations below soft palate,

diagnostik amacla kullanilan bir yontem
oldugu bildirilmistir (14,19-24). Hastanin
muayenesinde saptanan lokalize anatomik
OUAS bulgulari arasinda genis, buytmus

retrognathia, and  micrognathia and
cephalometric evaluation has a greater
importance in this kind of patients (25,26).

There are many studies about the

Tirk Ortodonti Dergisi 2012;25:3-20
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odemli uvula ve tonsiller, dusik durumda
yumusak damak, retrognati ve mikrognati
mevcutsa, bu tip hastalarda sefalometrik
degerlendirmelerin  6nemi bir kat daha
artmaktadir  (25,26). OUAS hastalarda
sefalometrik incelemenin, yumusak doku
degerlendirilmesine olan katkisini inceleyen
pek cok calisma mevcuttur (27,28).
Babademez ve ark.nmin (27) calismasinda
OUAS'l hastalarin, sefalometrik olctimleri ile
endoskopik muayenede tespit edilen dil koki
buyuklugi karsilastirildiginda, arka hava yolu
boslugu arttikca dil koki buyuklaga ile
arasindaki iliskinin azaldigi; yumusak doku
degerlendirmesinde yardimci bir teknik
olarak bilinen sefalometrik incelemenin
OUAS hastalarinin  degerlendirilmesinde
yeterince bilgi vermedigi ortaya konmustur.
Buna karsin, Tas ve ark.’larinin (28) OUAS'lu
hastalarda yapmis oldugu calismada, OUAS
siphesi olan olgularda; ucuz, kolay
uygulanabilir ve standart bir teknigi olan
sefalometrik  degerlendirmenin ~ OUAS
tanisina katkisinin  biiyiik oldugunu ortaya
koymuslardir.

Hsu ve ark./nin (23) calismalarinda yatay
pozisyonda yapilan 6élctiimlerin hekime uyku
pozisyonuna daha yakin ve daha gercekgi
bilgilerin elde edilmesi agisindan daha
avantajli olabilecegini bildirmisler; ancak
calisma sonuclarina gore, yatay ve dik
pozisyonda yapilan olctimler arasinda kesin
bir avantaj tespit edemediklerini
belirtmislerdir. Bu nedenlerle vyapilan
calismada da, dikey pozisyonda alinan
sefalometrik radyogramlarin standardizas-
yonlarinin daha basarili olmasi, ayrica
kontrol  grubunun  klinigimiz arsivinde
bulunan  saglikli  eriskin  bireylerden
olusturulmasi ve saglikli bireylerden tekrar
radyogram alinmasindan kaginmak maksadi
ile dikey pozisyonda elde edilen sefalometrik
radyogramlar degerlendirilmistir.

Calismamizda, OUAS'In varligini
gosteren parametreler ile kraniyofasiyal
iskeletsel ve yumusak doku olctimleri
arasinda bir dizi iliski oldugu saptanmistir.
Benzer sekilde, horlama veya OUAS hastalari
ile saghkli kontrol gruplarinin sefalometrik
olctimlerini karsilastiran bircok calismada,
gruplar arasinda anlamli  morfolojik
farkliliklar oldugu bildirilmistir (19,26,29).
Mochizuki ve ark.’nin (1) OUAS’lu hastalar

Turkish Journal of Orthodontics 2012;25:3-20

contribution of cephalometric evaluation on
the assessment of the soft tissue in OSAS
patients (27,28). In Babademez et al.’s (27)
study, when  the  cephalometric
measurements of the OSAS patients were
compared with the magnitude of tongue base
hypertrophy detected by endoscopic
examination, it was determined that the
relationship with the size of the tongue base
decreases as the posterior airway space
increases. They stated that cephalometric
investigation, which is known as adjunct
technique in the soft tissue evaluation, does
not provide adequate information in the
evaluation of the OSAS patients (27). Despite
that, Tas et al.’s (28) study, due to its
cheapness, easy applicable, and
standardization, cephalometric investigations
were found to have great value on the
diagnosis of OSAS.

Hsu et al. (23) reported that the horizontal
sleeping position measurements were more
favorable to obtain more realistic data for the
physician. However, obvious and realistic
results could be obtained with the studies
performed in horizontal position, as it was
similar with the sleeping position, the authors
declared that according to their study results,
the position have not a definite advantage
when compared the measurements of the
horizontal position, vertical position, as well
as stand-up position. In the present study,
control group was established from the
archives of our clinic. These healthy subjects’
cephalometric radiographs were obtained in
vertical position. To avoid these subjects from
extra radiation for a second cephalometric
radiography, the cephalometric radiographies
of OSAS group subjects were also obtained
while they were in vertical position for
standardization. Besides, the vertical position
is more successful standardization method in
the cephalometric radiography technique.

In the present study, relation was detected
between the measurements of OSAS and
craniofacial skeletal and soft tissue
parameters. Similar studies reported non-
significant morphological differences among
the OSAS patients and healthy control groups
by cephalometric analysis (19,26,29).

13
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tzerinde yapmis olduklart sefalometrik
incelemede, hastalarin hem sirtiisti yatay
pozisyonda hem de dik pozisyonda
sefalometrik incelemesi yapilmis ve her iki
pozisyonda da orofarengeal hava yolunun
dar oldugunu, vyatay pozisyonda bu
daralmanin daha da arttigi belirtilmistir.
Yapmis  oldugumuz  calismada  da,
orofarengeal alanin  OUAS hastalarinda
saglikli bireylere gore daha dar oldugu tespit
edilmistir.

Olszewska ve ark.'nin (24) yaptigi
sefalometrik ve CT calismasinda, OUAS'li
hastalarda anomalinin, 6zellikle nazal kavite
seviyesinde ve velofarenkste oldugunu;
yumusak damak ve uvulanin normalden
uzun oldugunu bildirmislerdir. Mevcut
calismada,  posterior hava  yolunda
nazofarenksin  6zellik arz  etmesinin
nedeninin, hastanin uyku halinin simiile
edildigi CT calismasinda vyatar vaziyette
olmasindan kaynaklandigi degerlen-
dirilmektedir.

Lyberg, Krogstad ve Djupesland’in (30)
yapmis olduklar sefalometri calismasinda,
sefalometrinin 6zellikle OUAS’li hastalarda
cerrahi 6ncesi incelemelerde cok faydali bir
tani araci oldugunu belirtmistir. Yaptiklari bu
calismada, OUAS’li hastalarin posterior hava
yolu mesafesinin anteroposterior diizlemde
nazofarengeal, velofarengeal ve
hipofarengeal seviyelerde ciddi sekilde
azaldigini; hyoid kemik ve vallecula arasinda
kabul edilen dil kokinin normal bireylere
gore daha asagida konumlandigini, bunun da
dilin  hipofarengeal alanda daha cok
daralmaya neden oldugunu belirtmislerdir.

Schwab ve ark.nin (31) manyetik
rezonans  gorintileme  (MRI)  teknigi
kullanarak yaptiklari calismalarinda, USY'ni
cevreleyen yumusak doku bolgelerini
incelemisler; yapmis olduklari 6lgtimler
sonucunda OUAS hastalarinda  kontrol
grubunu olusturan saghkli bireylere gore
daha dar USY, daha biiyiik bir dil yapisi
oldugunu belirtmisler; yas, cinsiyet, farenks
cevresi yag dokusu gibi faktorlerin bu yapilari
etkiledigini  vurgulamislardir.  Tsuiki ve
ark.’nin (32) lateral sefalogramlar tzerinde
yapmis olduklart calismalarinda, OUAS
hastalarinda daha buyik bir dil yapisinin
oldugunu, buna bagli olarak USY'ni etkileyen
kemik vyapida dengelerin bozuldugunu ve

Gokee, Gorgiilii, Gokge, Bengi, Akcam

Mochizuki et al. (1) investigated OSAS
patients’” cephalometries in the horizontal
position and vertical position, the authors
stated that oropharyngeal airway was
narrowed in both position, although the
contraction was more in horizontal position.
In our study, the oropharyngeal space was
found narrowed in OSAS patients than the
healthy subjects.

Olszewska et al. (24) examined the
abnormality OSAS patients with
cephalometry and CT and reported that
especially at the level of the nasal cavity and
velopharynx region, soft palate and uvula
was longer than usual. In the present study,
posterior nasopharyngeal airway was
evaluated based on the patient's supine
position during sleep.

Lyberg, Krogstad and Djupesland's (30)
study on the cephalometry and declared that
the cephalometric investigation is a very
useful diagnostic tool especially in OSAS
patients before surgery. In this study, the
distances were measured on anteroposterior
plane and at the posterior nasopharyngeal,
velofarengeal and hypopharyngeal levels
airway was found dramatically decreased in
patients with OSAS. Besides, tongue root was
positioned more below than the normal
population between the hyoid bone and
vallecula, and the contraction of the tongue
was greater in the hypopharyngeal area.

Schwab et al.'s (31) studied the
surrounding soft tissue around URT with
magnetic resonance imaging (MRI) technique
in OSAS patients and indicated that OSAS
patients have narrow URT than healthy
individuals and have greater tongue structure
according to their study results. They
emphasized that also age and gender factors
such as fat tissue around the pharynx could
affect these structures. In Tsuiki et al. (32)
study on the lateral cephalograms, they
indicated that OSAS patients has greater
tongue structure, and declared that the
deterioration of the balance of affected URT
has greater maxillomandibular  bone
structure. Tsai et al. (18) reported that patients
with OSAS have increased soft palate length,
tongue size, the length of the mandible and

Tirk Ortodonti Dergisi 2012;25:3-20
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daha buyuk maksillomandibuler yapinin
oldugunu belirtmislerdir. Tsai ve ark.’nin (18)
OUAS  hastalarinda  yumusak  damak
uzunlugunun, dil boyutlarinin, mandibula
uzunlugunun ve hyoid kemigin mandibuler
dizlemle olan  mesafesinin  arttgini
belirtmislerdir. Hsu ve ark.’nin (23) yapmis
olduklari c¢alismalari sonucunda, OUAS
hastalarinin alt yiiz yuksekliginin arttigini,
daha dar bir kafa kaidesine sahip olduklarini,
mandibula korpus boyunun artarken ramus
boyunun kisaldigini  ve mandibulanin
posterior rotasyon yaptigini, daha kicik
posterior hava yolu mesafesine sahip
olduklarini, retropalatal bolgenin daraldigini,
sert damagin kisalirken yumusak damagin
kalinlik  ve uzunlugunun arttigini, dil
uzunlugunun arttigini bildirmislerdir.

Yapmis oldugumuz calismanin sonuclari
degerlendirildiginde, OUAS’li hastalarda
posterior hava yolu mesafesinin sagittal
diizlemde nazofarenksten hipofarenkse kadar
tim seviyelerde daraldigi bulgusunun, bahsi
gecen tim arastirmacilarin elde ettikleri
sonuclar ile uyum icerisinde oldugu
gorilmdistir.  Yine, OUAS’lu  hastalarin
vertikal dizlemde posterior hava yolu
uzunlugunun arttigi tespit edilmistir ki; bu
sonu¢ da, Mochuziki ve ark. (1), Schwab ve
ark.(9), ve Hsu ve ark.(23) ile uyumludur.
OUAS'nu ifade eden parametreler ile dil ve
yumusak damaga ait él¢timler arasinda da
bariz bir iliski mevcuttur (18,23,31,32).
Calismamizda dilin hem yuksekliginin hem
de toplam uzunlugunun arttigi sonucu elde
edilmistir. Mochizuki ve ark.(1) OUAS
olgularin total dil ve ozellikle dilin alt yarisi
alaninin horlayanlara gore belirgin buytk
oldugunu ve bu bulgularin AHI derecesiyle
iliskili oldugunu bildirmislerdir. Lowe ve ark.
(20) ile Tsuchiya ve ark.’nin (8) yaptiklari iki
ayri arastirmada, gruplararasi sefalometrik ve
tomografik degerlendirme sonucu dil alani
ve/veya hacminin apneli olgularda kontrol
gruplarindan daha biiyiik oldugunu ve AHI
derecesi  ile  korelasyon  gosterdigini
bildirmislerdir.  Bazi arastiricilar  dilin
buyukltagti artmis oldugu icin arkada
yerlesmis oldugunu ifade ederken (1), bazilar
ise dil buyutklaginin 6nemli olmadigini,
dilin hyoidin inferior pozisyonu ile iligkili
olarak arkada yerlestigini bildirmektedir (18).
Bizim  sonucglarimiza  gore, OUAS'lu

Turkish Journal of Orthodontics 2012;25:3-20

the hyoid bone in mandibular plane. As a
result, of Hsu et al. 's (23) study, OSAS
patients’” lower facial height was found
increased, and they have a narrower base of
cranium, while mandibular corpus length
was increased, length of ramus was
decreased, and mandible rotate to posterior.
They have a narrower distance in the
posterior airway, narrow retropalatal region,
while the soft palate length was shortened,
hard palate thickness was increased and the
length of the tongue was increased.

According to our study results, on sagittal
plane, OSAS patients’ posterior airway
distance narrowed at all levels from
nasopharynx to hypopharynx and this data
was in harmony with the hypothesis of the
research. OSAS patients’ posterior airway
length has been determined on the vertical
plane, and this result was similar with
Mochuziki et al. (1), Schwab, et al. (9), and
Hsu et al. (23) studies.

Tongue and soft palate was found related
to the measurements of the OSAS parameters
(18,23,31,32). In this study, total length of
both the tongue and the height was found
increased. Mochizuki et al. (1) stated that;
OSAS patients total and area of the bottom
half of the tongue was significantly greater
than snoring patients and these findings were
associated with the AHI degree. Lowe et al.
(20) and Tsuchiya et al. (8) evaluated with CT
and cephalometry; they reported that the
tongue area and/or volume was greater than
the control group and this was correlated
with AHI degree results. Some researchers
stated that tongue seated on the back because
of its increased size (1); some authors
reported that the size of the tongue was not
important, tongue seated on back with in the
consequence of hyoid bones’ inferior
positioning for correlation (18). According to
our results, OSAS patients tongue size
increased towards especially to posterior area
and positioned more posteriorly. These results
were consistent with the above investigators
results (1,8,18,20,23,31,32).

Another important finding of the present
study was the greater thickness of the soft
palate and length in OSAS patients than in
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hastalarda dil buyukltgu ozellikle dilin arka
kisminina dogru artmis ve dil posteriora
dogru yer degistirmistir. Bu sonug, yukaridaki
arastiricilarin (1,8,18,20,23,31,32) sonuglari
ile uyumludur.

Mevcut calismada tespit edilen bir diger
bulgu, yumusak damak kalinhginin ve
uzunlugunun OUAS hastalarinda saglikli
bireylere gore daha fazla oldugudur. Yiicel ve
ark.’nin (33) yaptiklari ¢alismada, AHIi>30
olan olgularda yumusak damak kalmnligini
AHi<30 olanlara gore anlamh olarak daha
kalin bulmuslardir. Bu sonug, ayni zamanda
Tsai ve ark. (18) ile Hsu ve ark. (23) ile de
uyumludur. Bilindigi gibi, lingual ve farengeal
kaslarin tonusu, uyku stiresince azalmakta ve
supin pozisyonda yumusak damak geriye
dismektedir.  Uyku sirasinda yumusak
damagin tekrarlayan bir sekilde posterior hava
yolunu tikamasiyla olusan uzun sireli
vibrasyon, calismada tespit edilen yumusak
damak boyutunun artmasinin nedeni olarak
kabul edilebilir (18).

Mevcut calismada elde edilen bir diger
bariz bulgu, hyoid kemik vyerlesimine ait
parametrelerdeki degisikliklerdir. Bu
calismada, hyoid ile mandibula ve kafa
faidesi  (Walker  noktas))  arasindaki
mesafelerin  OUAS olgularinda anlamli
derecede artmis oldugu gozlenmistir. Hyoid
kemik pozisyonu incelendiginde, hyoidin
vertikal dizlemde daha asagida
konumlandigi ancak, sagittal dizlemde
saglikli bireylere gore konumlanmasinda
istatistiksel olarak onemli bir fark olmadig
belirlenmistir. Literattirde belirtildigi tzere,
hyoidin asagl yerlesiminin OUAS
patogenezindeki  énemi  bilinmektedir
(1,8,33,34). Mochizuki ve ark. (1) hyoidin
OUAS'lI olgularda nonapneik horlayanlara
gore daha inferior yerlesimli oldugunu
gostermis, bu  anatomik  farkliligin
genioglossus kasini etkileyerek dilin asagi
dogru yer degistirdigine ve bu sekilde de
apnelerin olusumunda 6nemli role sahip
olduguna dikkat cekmiglerdir. Petri ve ark.
(34) da yaptiklari sefalometrik olgumler
sonucunda, OUAS’un siddeti ile paralellik
gosteren tek kraniyofasiyal sefalometrik
parametrenin  hyoidin  yerlesim  vyeri
oldugunu, apne indeksi >30 olanlarda bu
mesafenin ortalama 29.4mm, buna karsin
apne indeksi <30 olanlarda ise 22.8mm
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healthy subjects. Yucel et al. (33) study the
thickness of the soft palate in AHI> 30
patients and found significant thickness than
in patients with AHI <30. This result also
compatible with the Tsai et al. (18) and Hsu
et al. (23)’s studies. As known, in the case of
lack of lingual and pharyngeal muscles tonus,
the soft palate falls and drops backwards in
the supine position during sleep. In this study,
due to the increase in the size of the soft
palate; recurrent long-term  vibration
obstruction to the posterior airway occurred
by the soft palate, during sleep (18).

Another obvious finding of the present
study was the changes in the parameters of
the hyoid bone. The distances between the
hyoid bone, mandible and cranium base
(Walker point) was significantly increased in
OSAS patients. In the examination of the
position of the hyoid bone; the hyoid bone
was found to be positioned lower in the
vertical plane, however, in the sagittal plane,
the position differences were not statistically
significant when compared with the healthy
individuals. As stated in the literature, inferior
position of the hyoid bone plays an important
role in the pathogenesis of OSAS (1,8,33,34).
Mochizuki et al. (1) showed hyoid bone was
located to inferior in OSAS than nonapneatic
snoring patients. This anatomical difference,
that affect the genioglossus and tongue to
position more inferiorly, plays important role
in the formation of the apneas. Also, Petri et
al. (34) declared that hyoid position was the
only parameter parallel with the severity of
OSAS. They found that subjects with Apnea
index> 30 have an average distance 29.4mm,
while the subjects with apnea index <30
have 22.8mm. Yucel et al. (33) studies
showed that hyoid bone was located more
inferior in patients with AHI> 30 than AHI
<30. Tsai et al. (18) stated that the distance
between the plane of the hyoid bone and C3-
Menton is a clinical marker of OSAS.
Although in severe cases, hyoid bone was
located below from this plane, in cases of
simple snoring it was positioned above. Hsu et
al. (23) reported that in patients with OSAS,
hyoid bone positioned more below. The
results obtained in our study are compatible

Tirk Ortodonti Dergisi 2012;25:3-20
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oldugunu bulmuslardir. Yiicel ve ark. (33) da
calismalarindaki AHIi>30 olan olgularda
hyoidin, AHi<30 olanlara gére daha inferior
yerlesimli oldugunu saptamiglardir. Tsai ve
ark. (18) yaptiklari calismada, hyoid kemik ile
C3-Menton duzlemi arasindaki mesafenin
OUAS'in klinik olarak belirleyicisi oldugunu;
siddetli vakalarda hyoid kemigin bu
dizlemin oldukca altinda yer almasina
karsin, basit horlama olgularinda neredeyse
bu dizlem tzerinde konumlandigini rapor
etmistir. Hsu ve ark.'nin (23) yapmis olduklari
calismada, OUAS hastalarinin  hyoid
kemiginin daha asagida konumlandigini
bildirmislerdir. Bizim calismamizda elde
ettigimiz sonuclar da bu bilgilerle uyumludur.
Bilindigi gibi hyoid kemik, dil kaslari igin
buyuk bir destek olusturmakta ve boylelikle
dilin pozisyonunu belirleyen en o6nemli
etkenlerden birini teskil etmektedir (18).
OUAS'li hastalarda hyoid kemigin asagida
konumlanmasinin  sebebi  iki  sekilde
aciklanabilmektedir; buyik dil hacminin
kemigi asagi dogru harekete zorlamasi ya da
daralan posterior hava yolunun olusturdugu
artan hava akimi direncini hafifletmek
amaciyla hyoid kemigin kompanzasyona
cahismasi. Cunki benzer sekilde hipertrofik
tonsilleri ve adenoidleri olan cocuklarda da
hyoid kemik asagida konumlanmistir (18).

On yiiz yuksekligi incelendiginde, alt 6n
yuz acisinin ¢alisma grubunda artmis oldugu
ancak bu artisin istatistiksel olarak anlam
ifade etmedigi sonucuna ulasiimistir. Bu
bulgumuz da Swanhold ve ark. (35) ve Hsu
ve ark.'nin (23) calismalari ile benzerlik
gostermekte, ancak artis miktarinin  6nemi
acisindan farklihk arz etmektedir.

Calisma sonucunda OUAS hastalarinda
bas postiriinde de degisimler oldugu, kontrol
grubuna gore basin daha ekstansiyon
pozisyonunda oldugu belirlenmistir.
Svanhold ve ark.(35) OUAS hastalarinda bas
postirinde ©6nemli derecede degisim
goruldigini, basin kontrol grubuna gore
daha ekstansiyonda oldugunu belirtmislerdir.
Hou ve ark.nin (36) yaptiklari ¢alismada,
mandibular uzunluk, kraniofasial ekstansiyon
ve Sella-Hyoid arasi mesafe parametrelerini
OUAS'nun  belirlenmesinde en 6nemli
kriterler olarak kabul etmistir. Arastiricilar,
siddetli OUAS’li hastalarda kranioservikal
acinin, hafif ve orta siddetli OUAS’lulara gore

Turkish Journal of Orthodontics 2012;25:3-20

with these findings. As known, the hyoid bone,
tongue muscles were the most important
factors that determine and create a great boost
to constitute the tongue position (18). The
reason of inferior positioned hyoid bone in
OSAS patient can be explained in two ways;
increased tongue volume enforces the hyoid
bone to move inferior or the compensatory
mechanism of the hyoid bone in order to
reduce the resistance of increased air flow due
to narrowed posterior airway (18).

In facial height examination, study
groups’ lower facial angle was found
increased, but the increase was not
statistically significant. This finding was
similar with Swanhold et al. (35) and Hsu et
al. (23)’s studies; but the significance of
increase in their studies were different.

In OSAS patients’ head posture
examination, extension of the head position
was determined when compared to the
control group subjects. Svanhold et al. (35)
reported significant differences in head
posture. Authors determined significant head
extension in patients with OSAS, Hou et
al.(36) considered the distance parameters
between mandibular length, craniofacial
extension, and sella-hyoid and declared that
these were the most important criteria for the
diagnose of OSAS. The investigators argued
that, craniocervical angle is increased
significantly in patients with severe OSAS
when compared patients with mild to
moderate OSAS. Accordingly head posture
positioned to posterior dramatically. Tsuki et
al. (32) advocated that, OSAS patients
extends their head and move forward their
mandibles in order to reduce the airway
obstruction and to increase the separation
between Mentum and cervical column. In
the present study, head and cranioservical
structures were positioned significantly
different in subjects with obstruction in their
URT (18). According to our findings,
extension of head in OSAS patients, helps
physiological adaptation to reduce the airway
obstruction, this finding was in harmony with
the recent studies (18,32,35,36).
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onemli derecede artmis oldugunu; buna bagli
olarak da bas postiriinin belirgin sekilde
geride bulundugunu savunmuslardir. Tsuiki
ve ark. (32), OUAS'lu hastalarin yaptigi bas
ekstansiyonu ve mandibulalarini ileriye
¢tkarma hareketini, Mentum ile servikal
kolon arasindaki  mesafeyi artirmak;
boylelikle obstriksiyonu azaltmak igin
yaptiklarini savunmustur. Yapilan
calismalarda, USY’'nda  obstriiksiyonu
bulunan cocuklarda bas, kranioservikal bir
uyumla daha 6nde konumlanmaktadir (18).
Bulgularimiz ~ dogrultusunda,  OUAS'lu
hastalarda meydana gelen bas
ekstansiyonunun, mevcut hava yolu
obstriiksiyonunu azaltmaya yonelik fizyolojik
bir adaptasyon oldugu degerlendirilmekte
olup, bu da diger vyapilan calismalar
(18,32,35,36) ile uyumluluk gostermektedir.

SONUC

OUAS etiolojisinde 6nemli yeri olan USY
patolojilerinin belirlenmesinde degerli bir
yontem olmasinin yani sira, ucuz, kolay
uygulanabilir ve standart bir teknigi olan tani
yontemi lateral sefalometridir.  OUAS
hastalarinin  kraniyofasiyal ve farengeal
anatomisi lateral sefalometri ile detayl olarak
incelenebilir.  Bizim c¢alismamizda da
sefalometrik incelemenin OUAS tanisina
onemli bir katkisi  oldugu sonucuna
vartlmistir.  Yapilan c¢alisma sonucunda,
OUAS hastalarinin  sefalometrik  olarak
incelenmesi sonucunda, saglhkli bireylerle
arasinda belirgin farkliliklar tespit edilmistir.
OUAS’lu hastalarin en belirgin bulgulari,
posterior hava yolu mesafesinin tim
seviyelerde daralmasi, hyoid kemigin asagida
konumlanmasi, yumusak damak ve dil
boyutlarinda artis ya da arkada yerlesmis
olmasi; bu obstriksiyonun kompanzasyonu
icin ise basin ekstansiyon hareketi yapmasi
olarak tespit edilmistir.

Gokee, Gorgiilii, Gokge, Bengi, Akcam

CONCLUSION

Lateral cephalometric is easy, valuable
and inexpensive diagnostic method for
determining the etiology of URT pathology
which plays important role in OSAS.
Craniofacial and pharyngeal anatomy of
OSAS patients can be examined in detail by
lateral cephalometry. Cephalometric
examination is an important contribution of
OSAS diagnosis. In our study, significant
differences were found between healthy
subjects and patients with OSAS by the
cephalometric analysis. The most obvious
signs of OSAS patients were identified as
posterior narrowing of the airway at all levels
of pharyngeal airway, inferior positioning of
the hyoid bone, the increase of the size of the
soft palate and tongue positioned to more
posterior and extension movement of the
head for the compensation of the obstruction
on the posterior airway.
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