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ÖÖZZEETT

Bu çal›flman›n amac› farkl› anteropos-
terior çene iliflkisine sahip eriflkin birey-
lerde üst hava yolu morfolojisinin de¤er-
lendirilmesidir.

Mandibulan›n normal konumda oldu-
¤u 24 S›n›f I birey, mandibular retrognati-
si olan 21 S›n›f II birey ve mandibular
prognatisi olan 25 S›n›f III bireyden elde
edilen lateral sefalometrik filmler üzerin-
de üst hava yolu de¤erlendirilmesi için
do¤rusal ve aç›sal  ölçümlerin yan› s›ra
alan ölçümleri yap›lm›flt›r. Gruplar ara-
s›ndaki farkl›l›klar› belirlemek için Var-
yans analizi kullan›lm›flt›r. S›n›f II ve S›n›f
III bireylerde, nazofaringeal ve hipofarin-
geal yap›lardaki ölçümler, mandibulan›n
konumundan etkilenerek anlaml› derece-
de farkl›l›k göstermifltir. Hyoid kemi¤in
konumu S›n›f II bireylerde daha yukarda
ve geride iken, S›n›f III bireylerde afla¤›da
ve önde konumlanm›flt›r. Bununla bera-
ber nazofaringeal alan ve hipofaringeal
alan, mandibular retrognatisi olan birey-
lerde anlaml› derecede küçüktür
(p<0.001), S›n›l III bireylerde ise her iki
gruba göre anlaml› derecede büyüktür
(p<0.001). Uvula uzunlu¤u ve uvula e¤i-
mi de¤erleri S›n›f II bireylerde S›n›f I ve
S›n›f III Demineralizasyon, Mikrosertlik,
Yüzey koruyucu.<0.001).  Bu bulgular
›fl›¤›nda; üst havayolu yap›lar›n›n, antero-
posterior iskeletsel modele göre farkl›l›k
gösterdi¤i belirlenmifltir. (Türk Ortodonti
Dergisi 2009;22:93-101)

AAnnaahhttaarr  KKeelliimmeelleerr::  Üst havayolu,
Obstrüktif Uyku Apnesi, Mandibula
konumu.

SSUUMMMMAARRYY

The aim of this study is to evaluate the
upper airway morphology in individuals
having different anteroposterior jaw rela-
tionship. The linear, angular and area
measurements were performed on the la-
teral cephalometric films  taken from 24
individuals with Class I skeletal relations-
hip, 21 individuals having Class II skele-
tal relationship due to mandibular retrog-
nathia and 25 individuals with Class II-I
skeletal relationship due to mandibular
prognathia. Comparison of the values
between groups was evaluated by Analy-
sis of variance (ANOVA). Nasopharynge-
al and hypopharyngeal measurements
were significantly different among Class
II and Class III groups. Hyoid bone was
positioned upper and backward in Class
II subjects whereas it was positioned lo-
wer and more forward in Class II-I sub-
jects. It was concluded that upper airway
space is affected from the anteroposterior
skeletal relationship. In addition, the na-
sopharyngeal and hypopharyngeal areas
are significantly narrower in mandibular
retrognathic individuals (p<0.001), whe-
reas these areas are wider in Class III in-
dividuals compared to the other two gro-
ups. Uvula length and uvula angulation
values are significantly higher in Class III
subjects compared to Class I and Class II
individuals (p<0.001). According to these
findings, upper airway dimensions are af-
fected by the skeletal pattern. (Turkish J
Orthod 2009;22:93-101)

KKeeyy  WWoorrddss: Upper airway, Obstructi-
ve Sleep Apnea Syndrome, Mandible
Position.
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GG‹‹RR‹‹fifi
Dentofasial ve kraniyofasiyal kompleksin

iskeletsel özelliklerinin üst hava yoluna etki-
leri pek çok çal›flmada tart›fl›lm›flt›r (1-5).
Orofarengeal hava yolunun kraniyofasiyal
yap›lar üzerindeki etkisi incelenmifltir (6).
Maksiller veya mandibular retrüzyon gibi is-
keletsel özelliklerin üst hava yolunda daral-
maya sebep oldu¤u belirlenmifltir (7). 

Son zamanlarda üst hava yolu boyutlar› ile
uyku apnesi sendromu aras›nda potansiyel
bir iliflki olabilece¤i düflünülmüfltür (8-10).
Uyku apnesi sendromu uyku s›ras›nda üst ha-
va yolundaki geçici daralma ile karakterize-
dir (11) ve obstrüktif uyku apnesi olan hasta-
larda kraniyofasiyal morfolojinin normal bi-
reylerden farkl› oldu¤u gösterilmifltir (12-16).
Obstrüktif uyku apnesi olan hastalar›n iske-
letsel ve yumuflak dokular›nda hava yolunun
darald›¤› (8,9,17), bu hastalarda ayn› zaman-
da hyoid kemi¤in afla¤›da konumland›¤› ve
faringeal havayolunun darald›¤› belirtilmifltir
(3,8,13,15).

Battagel ve ark. (18) S›n›f II bireylerde üst
hava yollar›n›n daha dar oldu¤unu, Adama-
dis ve Spyropoulos (19) ise S›n›f II-
I bireylerde hyoid kemi¤in daha önde ko-
numland›¤›n› rapor etmifllerdir. Daralm›fl üst
havayoluna sahip S›n›f II bireylerde mandi-
bulan›n cerrahi ifllemlerle ilerletilmesi, farin-
geal havayolunun geniflletilebilmesine ola-
nak sa¤lar (20). Muto ve ark. (21) faringeal
havayolunun anteroposterior boyutlar›n›n

IINNTTRROODDUUCCTTIIOONN
The relationships between the pharyngeal

structures and both dentofacial and craniofa-
cial structures have been reported (1-5). The
effects of the oropharyngeal airway on the
craniofacial structures have been investigated
(6). Maxillary and mandibular retrusion may
lead to narrower dimensions of the airway
(7). Recently interest has been focused on the
upper airway dimensions and obstructive sle-
ep apnea syndrome (8-10). The obstructive
sleep apnea syndrome is characterized with
the temporary narrowing of the upper airway
dimensions during sleep (11) and it has been
shown that the craniofacial morphology of
the patients having obstructive sleep apnea is
different from the normal individuals (12-16).
The hyoid bone is usually located inferior
and the pharyngeal airway space is reduced
(3,8,13,15). 

Battagel et al (18) reported a more poste-
rior position of the hyoid bone in Class II-
I subjects with narrower upper airways. Ada-
midis and Spyropoulos (19) showed that
hyoid bone in Class III subjects is positioned
more anteriorly. Surgical mandibular advan-
cement results in anterior repositioning of
the hyoid bone and widening of the minimal
pharyngeal airway space (20). Muto et al
(21) have claimed that the upper airways
tend to differentiate among different skeletal
patterns. 

fifieekkiill  11::  Çal›flmada kullan›lan

lateral sefalometrik noktalar,

referans düzlemler ve aç›lar.

FFiigguurree  11::  Lateral

cephalometric landmarks,

reference planes and angles

used in this study.
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farkl› iskeletsel modellerde de¤ifliklik göster-
di¤ini ifade etmifllerdir. 

Bu çal›flman›n amac›, üst hava yolu ile
kraniyofasiyal iskeletsel yap› aras›ndaki ilifl-
kiye dayanarak , kraniyofasiyal morfoloji ile
nazofaringeal ve hipofaringeal yap›lar ara-
s›ndaki iliflkinin, mandibulan›n geride, ileri-
de ve normal konumda oldu¤u bireylerde
incelenmesidir. 

BB‹‹RREEYYLLEERR  vvee  YYÖÖNNTTEEMM
Normal anteroposterior çene iliflkisine sa-

hip 24 birey (11 k›z, 13 erkek), mandibular
retrognatiye ba¤l› S›n›f II iskeletsel özelliklere
sahip 21 birey (9 k›z, 12 erkek) ve mandibu-
lar prognatiye ba¤l› iskeletsel S›n›f II-
I özelliklere sahip 25 birey (12 k›z 13 erkek)
çal›flmaya dahil edilmifltir. S›n›f I bireylerin
yafl ortalamas› 17 y›l 7 ay, S›n›f II bireylerin
yafl ortalamas› 16 y›l 3 ay ve S›n›f II-
I bireylerin yafl ortalamas› 19 y›l 8 ayd›r. Difl-
ler okluzyondayken do¤al bafl postüründe
al›nan lateral sefalogramlar üzerinde do¤ru-
sal, aç›sal ölçümler ve alan ölçümleri gerçek-
lefltirilmifltir (fiekil 1,2). Çal›flmada kullan›lan
lateral sefalometrik noktalar, referans düz-
lemler ve aç›lar flu flekildedir; Sefalometrik
Noktalar: Nasion (N), nazofrontal sütürün or-
ta noktas›; Sella (S), Sella Turcian›n geometric
merkezi; Orbita (Or), Orbita, orbita çukuru-
nun en alt noktas›; Porion (Po), d›fl kulak yo-
lunun en üst noktas›; A noktas› (A), maksiller

The aim of this study was to evaluate the
relationships between craniofacial morpho-
logy and hypopharyngeal and nasopharynge-
al airways in normal, mandibular retrusion
and mandibular protrusion individuals. 

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
The sample consisted of 24 individuals (11

females, 13 males) having normal sagittal jaw
relationship, 21 individuals (9 females, 12
males) having Class II relationship due to
mandibular retrognathia and 25 individuals
(12 females and 13 males) with Class III rela-
tionship due to mandibular prognathia. The
mean age of Class I subjects were 17 years
and 7 months, Class II subjects were 16 years
and 3 months, and the Class III subjects were
19 years and 8 months. The linear, angular
and area measurements were performed on
the lateral cephalograms taken at natural he-
ad position (Figure 1,2). 

Lateral cephalometric landmarks, referen-
ce planes and angles used in this study were
as follows; Cephalometric Landmarks: Nasi-
on (N), midpoint of nasofrontal suture; Sella
(S), geometrical center of Sella Turcica; Orbi-
ta (Or), lowest point of orbita; Porion (Po),
upper point of meatus acousticus externus; A
point (A), the most retruded point of the ante-
rior part of maxilla; B point (B); inner part of
mandibular symphysis; Pogonion (Pog), the

fifieekkiill  22::  Lateral sefalogramda

alan ölçümleri.

FFiigguurree  22::  Lateral

Cephalometric Area

Measurements
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kemi¤in anterior k›sm›n›n en gerideki nokta-
s›; B noktas› (B); mandibuer simfizisin en iç
noktas›; Pogonion (Pog), Simfizisin en ileride-
ki noktas›; Posterior Nasal Spine (PNS), Mak-
siler kemi¤in palatal ç›k›nt›lar›n›n birleflimi-
nin en gerideki noktas›;  Basion (Ba), Fora-
men Magnumun ön kenar› ile median sagital
düzlemin kesiflme noktas›; Xi noktas› (Xi),
mandibula ramusunun geometric merkezi;
Adenoid 1 (Ad1), PNS-Ba düzleminin poste-
rior nazofarengeal duvar ile kesiflme noktas›;
Adenoid 2 (Ad2), PNS’den S-Ba düzlemine
çizilen dikmenin posterior nazofarengeal du-
var ile kesiflme noktas›; Uvula (U) Yumuflak
dama¤›n alt uç noktas›; Epiglottis (E), Epiglo-
tun üst üç noktas›; Hyoid (H), hyoid kemi¤in
en ön ve üst noktas›. Lateral sefalometrik
düzlemler: SN, Sella ve Nasion aras›ndaki
do¤ru, FH, Frankfort Horizontal Düzlemi, Po
ve Or aras›ndaki do¤ru, NA: Nasion ve A
noktas› aras›ndaki do¤ru; NB, Nasion ve B
noktas› aras›ndaki do¤ru; NPog, Yüz Düzle-
mi; PTV, Pterygoid vertical, Pt noktas›ndan
geçen FH düzlemine dik çizilen do¤ru.

Lateral Sefalometrik Ölçümler: 1- SNA, 2-
SNB, 3- ANB, 4- Maksilla Derinli¤i (FH düz-
lemi ile NA do¤rusu aras›ndaki aç›), 5- Yüz
Derinli¤i (FH düzlemi ile Yüz düzlemi aras›n-
daki aç›), 6- S-PNS, 7- Ad2-PNS, 8- Ad1-PNS,
9- PNS-Ba, 10- Ad2-Ba, 11- U-PNS (Uvula
Uzunlu¤u), 12- Uvula kal›nl›¤›, 13- Uvula
E¤imi (U-PNS ile FH aras›ndaki aç›), 14- H-
PTV mesafesi, 15- H-FH mesafesi. 

Lateral sefalogramda alan ölçümleri ise flu
flekildedir: 1- Nazofarengeal alan (Ad2-PNS
do¤rusu ile Xi noktas›ndan geçen ve FH düz-
lemine parallel olan do¤ru aras›nda kalan fa-
rengeal bölgenin alan›), 2- Hipofarengeal
Alan (Xi noktas›ndan geçen ve FH düzlemine
parallel olan do¤ru ile Epiglot noktas›ndan ge-
çen ve FH düzlemine parallel olan do¤ru ara-
s›nda kalan farengeal alan), 3- Uvula alan›.

Lateral sefalometrik filmler, çizim ka¤›d›
üzerine 0,3mm kurflun kalemle çizilerek sert
ve yumuflak dokular›n landmarklar› belirlen-
di. Taray›c› (HP scanjet G4010 Photo Scan-
ner, Hewlett-Packard Development Com-
pany, L.P, CO, ABD) ile bilgisayar ortam›na
aktar›lan görüntüler üzerinde “Mediodent
Dental Imaging Software” (10.4.1 Braseton,
GA, ABD) program› kullan›larak do¤rusal ve
aç›sal ölçümler yap›ld›. Alan ölçümleri Na-
tional Institute of Health taraf›ndan gelifltiri-

outer point of symphysis; Posterior Nasal Spi-
ne (PNS), The most retruded point of the in-
tersection of palatal bones; Basion (Ba), The
intersection point of the anterior edge of fora-
men magnumun and median sagittal plane;
Xi point (Xi), geometrical center of mandibu-
lar ramus; Adenoid 1 (Ad1), intersection po-
int of  PNS-Ba plane and posterior nasop-
haryngeal wall; Adenoid 2 (Ad2), intersection
point of the vertical drawn from PNS to S-Ba
with the posterior nasopharyngeal wall; Uvu-
la (U) lowest point of uvula; Epiglottis (E), up-
per point of epiglottis; Hyoid (H), the most
forward and upward point of hyoid bone. 

Planes: SN, line between Sella and Nasi-
on, FH, Frankfort Horizontal Plane, line bet-
ween Po and Or; NA, line between Nasion
and A point; NB, line between Nasion and B
point; NPog, Facial plane; PTV, Pterygoid
vertical, the vertical line to FH plane passing
through Pt point.

Measurements: 1- SNA, 2- SNB, 3- ANB,
4- Maxillary Depth (The angle between FH
plane and NA plane), 5- Facial Depth (The
angle between FH plane and Facial plane), 6-
S-PNS, 7- Ad2-PNS, 8- Ad1-PNS, 9- PNS-Ba,
10- Ad2-Ba, 11- U-PNS (Uvula Length), 12-
Uvula thickness, 13- Uvula angulation (The
angle between U-PNS and FH plane), 14-
Distance between H-PTV, 15- - Distance bet-
ween H-FH.

The area measurements on the lateral cep-
halograms were as follows; 1- Nasophary-
ngeal Area (The area between Ad2-PNS and
the line parallel to FH plane crossing from Xi
point), 2- Hypopharyngeal Plane (The area
the line parallel to FH plane crossing from Xi
point and the line parallel to FH plane cros-
sing through Epiglottis point), 3- Uvula Area. 

The hard and soft tissue landmarks were
digitized with a 0,3mm pencil on the tracing
paper. The scanned (HP scanjet G4010 Pho-
to Scanner, Hewlett-Packard Development
Company, L.P, USA) tracings were analyzed
with the software called “Mediodent Dental
Imaging Software” (Braseton, GA, USA). The
area measurements were performed with the
software called “Image J” developed by Na-
tional Institute of Health.

ANB, SNA, SNB, Maxillary Depth and Fa-
cial Depth was measured to define the sagit-
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len “Image J” (National Institute of Health,
ABD) isimli programla gerçeklefltirildi. 

Bireylerin anteroposterior çene iliflkilerine
göre s›n›fland›r›labilmesi için lateral sefalo-
metrik filmler üzerinde ANB, SNA, SNB,
maksilla derinli¤i ve yüz derinli¤i aç›lar› öl-
çülerek normal çene iliflkisine sahip S›n›f I bi-

tal jaw relationships on the lateral cephalog-
rams and Class I, Class II and Class II-
I individuals were specified. 

The measurement changes between the
groups were evaluated by analysis of variance.

TTaabblloo  11::  Çal›flmaya dahil

edilen bireylerin say›, yafl ve

iskeletsel özellikleri 

TTaabbllee  11::  Number, age and the

skeletal measurements of the

individuals included in th

study

TTaabblloo  22::  S›n›f I, S›n›f II ve

S›n›f III bireylerin lateral

sefalometrik ölçümlerinin

ortalamalar› ve standart

sapma de€erleri

TTaabbllee  22::  Lateral

Cephalometric

measurements and standard

deviation values of Class I,

Class II and Class III subjects 



Türk Ortodonti Dergisi 2009;22:93-101
98

Keçik

reyler, retrognatisi olan S›n›f II bireyler ve
mandibular prognatisi olan S›n›f III bireyler
belirlendi. 

Gruplar aras›ndaki ölçüm farkl›l›klar›n›
belirlemek için Varyans analizi kullan›ld›. 

BBUULLGGUULLAARR
Çal›flmaya dahil edilen bireylerin da¤›l›m-

lar›, yafl ortalamalar› ve iskeletsel özellikleri
Tablo 1’de sunulmufltur. Bireyler, SNA, SNB,
ANB, Yüz Derinli¤i ve Maksilla Derinli¤i öl-
çümleri kriter al›narak S›n›f I, S›n›f II ve S›n›f
III olarak grupland›r›lm›flt›r. 

Kraniyofasiyal morfolojik de¤iflkenler  Tab-
lo 2’de, gruplar aras›ndaki anlaml›l›k de¤er-
leri ise Tablo 3’te gösterilmifltir. 

Faringeal havayolu, nazofarenks (PNS-
Ad1, PNS-Ad2), kemik nazofaringeal derinlik
(PNS-Ba) ve posterior faringeal duvar kal›nl›-
¤›n› (Ad1-Ba) gösteren de¤erlerde gruplar
aras›nda anlaml› bir fark bulunamam›flt›r. 

Nazofaringeal alan ölçümlerinde ise grup-
lar aras›nda anlaml› bir fark bulundu. 

Üst solunum yolunun sagital ve vertikal
yöndeki ölçümleri; uvula uzunlu¤u, uvula
e¤imi, uvula alan›, U-PTV ve U-FH ölçümle-
ri, gruplar aras›nda anlaml› farkl›l›klar göster-

RREESSUULLTTSS
The number of patients included in the

study, mean ages and the skeletal features
are shown in Table 1. The groups are speci-
fied as Class I, Class II and Class III, accor-
ding to SNA, SNB, ANB, Facial Depth and
Maxillary Depth. Craniofacial morphologic
measurements and the differences between
the groups are shown in Table 2 and Table 3
respectively. 

There was not a significant difference in
the pharyngeal airway, nasopharynx (PNS-
Ad1, PNS-Ad2), hard tissue nasopharyngeal
depth (PNS-Ba) and pharyngeal wall thick-
ness (Ad1-Ba) among the groups. 

The nasopharyngeal area measurements
showed significant differences among the
groups. Likewise the vertical dimensions of
the upper airway; uvula length, uvula angula-
tion, uvula area, U-PTV and U-FH showed
significant differences among the groups
(Table 3). The difference in the uvula area
was insignificant. In the hypopharyngeal are-
a H-PTV, H-FH and hypopharyngeal area
measurements were significantly different
among groups (Table 3). 

TTaabblloo  33::  S›n›f I, S›n›f II ve

S›n›f III bireylerin ortalama

de€er farkl›l›klar›n›n

karfl›laflt›r›lmas›

TTaabbllee  33::  Comparison of the

mean differences of Class I,

Class II and Class III subjects
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mifltir (Tablo 3). Uvula kal›nl›¤›ndaki fark an-
laml› bulunmam›flt›r. 

Hipofaringeal bölgede ise H-PTV ve H-FH
de¤erleri ile hipofaringeal alan ölçümleri,
gruplar aras›nda anlaml› farkl›l›klar göster-
mifltir (Tablo 3).

TTAARRTTIIfifiMMAA
Nazofaringeal ve hipofaringeal boyutlar

13 yafl›na kadar h›zla geliflir ve eriflkinli¤e
do¤ru yavafllayarak devam eder (22-24). Bu
çal›flmada yafl aral›¤› 17-19 aras› oldu¤undan
orofasiyal yap›lar›n eriflkin boyuta ulaflm›fl ol-
mas›na dikkat edilmifltir. 

Bu çal›flma sonucunda faringeal hava yo-
lunun normal sagital çene iliflkisine sahip,
mandibular retrognatiye ba¤l› S›n›f II ve man-
dibular prognatiye ba¤l› S›n›f II-
I bireyler aras›nda anlaml› farkl›l›k gösterdi¤i
belirlenmifltir. Mandibular prognatisi olan bi-
reylerde faringeal havayolu belirgin flekilde
büyüktür. Bu sonuçlar Muto ve arkadafllar›n›n
bulgular›yla benzerlik göstermektedir (21).
Yumuflak doku nazofaringeal boyutlar kemik
dokudan etkilenmektedir ancak PNS-Ba me-
safesindeki farkl›l›k gruplar aras›nda anlaml›
de¤ildir. Benzer flekilde S-PNS, Ad1-PNS,
Ad2-PNS ve Ad1-Ba de¤erlerinin gruplar ara-
s›ndaki farkl›l›klar› anlaml› bulunmam›flt›r.
Buna göre nazofaringeal alan›n üst bölgesin-
deki anatomik yap›lar›n mandibula pozisyo-
nundan etkilenmedi¤i düflünülebilir. Bunun
sebebi dil ve hyoid kemi¤in adaptasyonu ola-
rak düflünülse de (25,26), nazofaringeal alan
de¤erleri her üç grup içerisinde de anlaml›
farkl›l›k göstermektedir. Mandibular retrogna-
tisi olan bireylerde nazofaringeal alan daha
dard›r. Mandibular prognatili bireylerde ise
belirgin flekilde genifltir. Bu anlaml› fark›n dil
ve yumuflak dama¤›n mandibulan›n konu-
mundan etkilenmesi ile oluflabilece¤i düflü-
nülmüfltür. Bulgular Muto ve arkadafllar›n›n
(21) bulgular› ile paralellik göstermektedir. 

Üst hava yolunun de¤erlendirildi¤i birçok
çal›flmalarda üst hava yolunun kraniofasial
morfolojiden etkilendi¤i ifade edilmifltir
(1,3,13,16,21). Kafa postürünün, iskeletsel
modelin, cinsiyetin, hava yollar›n› etkileyebi-
lece¤i üzerinde durulmufltur (27). Mandibula-
n›n anteroposterior konumunun genioglossus
kas ataçman› nedeniyle dil kökü pozisyonunu
etkileyebilece¤i, bu nedenle de mandibulan›n
geride konumland›¤› bireylerde üst hava yo-

DDIISSCCUUSSSSIIOONN
The nasopharyngeal dimensions continue

to grow rapidly until the age of 13 and then
slow until adulthood. In this study the age
range was 17-19 years to ensure that the oro-
facial structures had reached adult size.

The findings of this study showed that the
pharyngeal airway space differs significantly
among mandibular retrusion, mandibular
protrusion and normal subjects. Pharyngeal
airway space is significantly larger in Class III
patients having mandibular protrusion. These
results are similar with the findings of Muto et
al (21). Soft tissue nasopharyngeal airway di-
mensions are affected from the hard tissue
structures however the difference of PNS-Ba
measurement among the groups was insigni-
ficant. Similarly the differences of S-PNS,
Ad1-PNS, Ad2-PNS and Ad1-Ba were found
to be insignificant among the three groups.
Therefore the upper anatomical structures of
nasopharyngeal airway are not affected from
the position of mandible. While the reason
could be the adaptation of tongue and hyoid
bone, the nasopharyngeal area measure-
ments show significant differences among
groups. Nasopharyngeal area was found to
be narrower in mandibular retrognathic sub-
jects, compared to normal and prognathic in-
dividuals. This significant difference is tho-
ught to be related with the positional change
of tongue and uvula depending on the man-
dibular position. These findings are similar to
the findings of Muto et al (21).

Upper airway dimensions are affected
from the craniofacial morphology in many
studies (1,3,13,16,21), as well as the head
posture, skeletal model and gender (27). The
sagittal position of the mandible, most likely
affects the position of the base of the tongue
because the tongue is connected to the inner
surface of the anterior mandible by the geni-
oglossus muscle (21). It is also indicated that
orthopaedic approaches related to the for-
ward positioning of the mandible have the
potential to increase pharyngeal airway di-
mensions (28). The results of this study are si-
milar with these studies.

Uvula length and angulation were signifi-
cantly different among the groups. In this
study the uvula angulation increased and inc-
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lunu ilgilendiren problemlerin daha s›k görü-
lece¤i bildirilmifltir (21). Ayn› zamanda man-
dibulan›n ortopedik apareylerle ileri al›nd›¤›
vakalarda, nazofaringeal ve hipofaringeal
alanlardaki geniflleme olmas›, hava yolunun
mandibula konumundan etkilendi¤inin gös-
tergesidir (28). Bu çal›flman›n sonuçlar› da bu
bulgularla paralellik göstermektedir. 

Uvula uzunlu¤u ve uvula e¤imi, gruplar
aras›nda anlaml› derecede farkl›d›r. Bu çal›fl-
mada mandibula geriye do¤ru konumland›k-
ça uvula uzunlu¤u ve e¤imi artmakta, uvula
farinksin arka duvar›na do¤ru konumlanmak-
tad›r. Havayolu alan›n› daraltan ve obstrüktif
uyku apnesi problemlerine sebep olacak fle-
kilde hava geçiflini zorlaflt›ran en önemli fak-
törlerden biri budur. 

Hyoid kemik pozisyonu ile mandibula ko-
numu aras›nda da anlaml› bir iliflki belirlen-
mifltir ve bu bulgu üst hava yolu boyutlar›n›
etkileyebilmesi aç›s›ndan önemlidir (29).
Mandibular retrognatisi olan bireylerde hyoid
kemik daha yukar›da ve geride konumlanm›fl-
ken, mandibula prognatisi olan bireylerde da-
ha afla¤›da ve ileridedir. Bu bulgular Yamaoka
ve ark. (30), Graber ve Neumann (31), Issa ve
ark. (32) ve Allhaija ve Al-Khateeb’in (33) so-
nuçlar›yla uyumludur. S›n›f II bireylerde hyo-
id kemi¤i geride konumland›¤› için genioglos-
sus kas›n›n üst hava yollar›n› geniflletecek fle-
kilde kuvvet uygulad›¤› belirtilmifltir (32).

Lye (34), S›n›f III bireylerde mandibular ge-
riletme ameliyat›n›n üst hava yolunun daral-
mas›na sebep oldu¤unu, benzer flekilde Liuk-
konen ve ark. (35) ve  Greco ve ark. (36)
mandibular geriletme sonras›nda retrolingual
ve hipofaringeal alanlarda küçülme oldu¤u-
nu ifade etmifllerdir. 

SSOONNUUÇÇ
Bu bulgular ›fl›¤›nda üst hava yollar›n›n

mandibula konumundan etkilendi¤i sonucu-
na var›labilir. Mandibular retrognatisi olan bi-
reylerde özellikle hipofaringeal bölgenin,
mandibulan›n normal konumda oldu¤u ve
ilerde konumland›¤› bireylere göre daha dar
oldu¤u belirlenmifltir. 

lined through the posterior wall of pharynx,
as the mandible positioned backwards. This
is the most important reason for complicating
the airway passage in obstructive sleep apne-
a patients. 

There is a significant relationship between
the position of mandible and hyoid bone.
This finding is of great interest since it plays
an important role in affecting the upper air-
way dimensions (29). In mandibular retrog-
nathic patients, hyoid bone was located in an
upward and backward position, whereas it
was located in downward and forward posi-
tion in Class III subjects. These findings are in
agreement with Yamaoka et al (30), Graber
and Neumann (31), Issa et al (32), and Allhai-
ja and Al-Khateeb (33). It is reported that sin-
ce hyoid bone is located posteriorly, geniog-
lossus muscle exerts force that expand the
upper airway space (32).

Lye et al (34) had indicated that mandibu-
lar set back surgery has detrimental effect on
the airway. Luikkonen et al (35) and Greco
et al (36) had reported a change in the posi-
tion of the hyoid bone and reduction in the
dimensions of the retrolingual and hypop-
haryngeal airway after mandibular setback
surgery.

CCOONNCCLLUUSSIIOONN
According to the findings of the study, it

can be concluded as the upper airway space
is affected by the position of mandible. It sho-
uld be kept in mind that individuals having
mandibular retrognathia have narrower up-
per airway space, especially the hypophary-
ngeal area, compared to individuals with
normal or prognathic mandible.
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