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DERLEME / REVIEW

Kraniyofasiyal Morfoloji, Bag Posturi ve
Hyoid Kemik Pozisyonu

Craniofacial Morphology, Head Posture and
Hyoid Bone Position

GIRiS

Solow ve Kreiborg’'un (1) ortaya
koyduklari “yumusak dokularin gerilmesi
teorisi” dogal bas konumu ile kraniofasiyal
morfoloji ve biyime modeli arasindaki

iliskilerin  aciklanmasi  bakimindan
ortodontide déniim noktasi olmustur. Bu
teoriye gore; basin dogal pozisyonundan
sapmasi (fleksiyon veya ekstansiyon
yapmasi), bas ve boyun bolgesini
kaplayan yumusak doku tabakasi tizerinde
gerilim veya gevsemeye neden olmakta ve
ayni zamanda iskelet yapi tizerinde farkli
kuvvetlere neden olarak iskeletsel ve
dental morfolojik degisiklikler
yaratmaktadr.

Solow ve Tallgren (2), boyun omurlari
ile iliskili olarak basin asagi dogru egimli
olarak  konumlanmasinin  (fleksiyon),
boyun ve yizin yumusak dokularinin
gevsemesine; 6n ve buyuk arka yiz
yuksekliklerinin azalmasina, alt ¢enenin
on kafa kaidesine gore egiminde
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INTRODUCTION
“Soft tissue’s stretching theory” exerted

by Solow and Kreiborg (1) has been crisis
in orthodontics with regard to explaining
the relationship between head posture
and craniofacial morphology and growth
pattern. According to this theory;
deflexion of the head from natural
position (flexion or extension), causes
tension or relaxation on the soft tissue
layer surrounding head and neck and also
creates skeletal and dental morphologic
changes by causing different forces on
skeletal structure.

Solow and Tallgren (2) stated that
flexion of the head downward related
with cervical spines caused to relaxation
of soft tissue surrounding neck and face,
decreasing of the anterior and long
posterior face heights, decreasing of the
mandibular inclination according to
anterior cranial base, causing face to have
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azalmaya, yuzin prognatik  gorinim
almasina, kafa kaidesi acisinda azalma ve
nazofaringeal aralikta genislemeye neden
oldugunu 6ne stirmuslerdir. Boyun omurlari
ile iliskili olarak basin yukari dogru egimli
olarak konumlanmasinin (ekstansiyon) ise,
boyun ve vyizde yumusak dokularinin
gerilmesine;  on-arka yonde  bas-yiz
boyutlarinin azalmasina, alt ¢cene egiminde
artisa, ylzin retrognatik gorinim almasina,
on yuz vyuksekliklerinde artisa, arka ytz
yiksekliklerinde azalmaya, kafa kaidesi
acisinda artis ve nazofaringeal aralikta
daralmaya neden oldugunu bildirmislerdir.

Soytarhan ve Aras (3), Angle Sinif I, Simif [l
bolum 1 ve Siif 1l dizensizlige sahip,
ortodontik tedavi goérmemis toplam 60
bireyden olusan bir o6rnek grubunda,
ortodontik  duzensizliklerle dogal bas
konumu arasindaki iliskileri incelemislerdir.
incelemeler sonucunda; bas konumunun Sinif
Il bolim 1 grubunda yukariya, Sinif Il
grubunda ise asagiya dogru egimlendigini
belirlemislerdir.

Leitdo ve Nanda’nin (4) dogal bas
pozisyonu ile kraniofasiyal morfoloji
arasindaki iliskiyi incelemek tizere 284 genc
eriskin erkek birey (zerinde yaptiklari
calismada, bas ekstansiyonu gosteren
bireylerin; yiiz ekseni ve alt ytiz yiksekligi
acisinda artma, anterior vertikal yiikseklikte
artma, sagittal yonde Sinif 11 iliski, mandibula
boyutlarinda azalma ve retrognatiye sahip
olma egilimini bildirmislerdir.

Halazonetis (5), yiiz morfolojisi ile dogal
bas pozisyonu arasindaki iliskiyi 14 bireyin
lateral sefalogramlari tzerinde incelemistir.
Basin konumu ¢ene ucu 2 mm 6nde, 2 mm
geride ve normal sekilde ayarlanarak, her
bireyden 3’er adet lateral sefalometrik film
alinmistir.  Calismada toplam 42 film
tzerinde degerlendirme yapilmistir. Cene
ucu o6nde  konumlandirildiginda, basin
normal  konuma gore daha o©nde
pozisyonlandigi (fleksiyon gosterdigi), cene
ucu geride konumlandirildiginda ise basin
daha geride pozisyonlandigi (ekstansiyon
gosterdigi)  bildirilmistir. Boylece, vyiz
morfolojisi ile bas postiri arasinda bir iligki
oldugu ortaya konmustur.

Atik, Kocadereli

prognathic appearance, decreasing in the
cranial base angulation and enlargement at
the nasopharyngeal space. However they
stated that extension of the head upward
related with cervical spines caused tension of
the soft tissue surrounding neck and face,
reduction of head-face dimensions in
anteroposterior direction, increment at
mandibular inclination, causing face to have
retrognathic appearance, increment at
anterior face heights, reduction at posterior
face heights, increment in the cranial base
angulation and  narrowing of the
nasopharyngeal space.

Soytarhan and Aras (3) , investigated the
correlation between orthodontic
malocclusions and natural head position in a
sample group including total 60 cases who
had Angle Class I , Class Il Division | and
Class 1l malocclusions and did not
experience orthodontic treatment before. As
the result of investigation; they stated that the
head position inclined upward in Class Il
Division | group, downward in Class Il
group.

In a study of Leitdo and Nanda (4)
investigating the correlation between natural
head position and craniofacial morphology
on 284 young adult male subjects, they stated
that the cases who showed cranial extension
had tendency to have increased facial axis
and lower face height angles, increased
anterior vertical height, Class Il relation in
sagittal direction, reduction in mandibular
dimension and retrognathia.

Halazonetis (5) investigated the correlation
between face morphology and natural head
position over lateral cephalograms of 14
cases. 3 lateral cephalometric films were
taken from each case by adjusting head
position with chin positioned 2mm forward,
2 mm backward and normally. In that study,
evaluation was made over total 42
cephalometric films. It was stated that; when
the chin was positioned forward, the head
positioned more forward relative to normal
position (showing flexion) and when the chin
was positioned backward, the head
positioned more backward (showing
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HYOID KEMIK
Hyoid kemik, c¢ene ucu ile larinks
arasinda, boynun on tarafinda

konumlanmaktadir. Bu kemik; dil, alt cene,
kafa kaidesi, sternum, skapula, tiroid kikirdagi
ve farinks’e bagh olup, bu yapilar tarafindan
etkilenmektedir (6). Hyoid kemik; solunum
yollarinin konumsal dengesinin ve solunum
yeterliliginin strdurilmesini, dil iskeleti gibi
gorev yaparak dilin desteklenmesini saglar.
Ayni zamanda  dil  fonksiyonlarinin
gerceklestirilmesinde,  bas  posttrinin
diklesmesi ve hassas kraniyal dengenin
saglanmasinda énemli rold vardir (7).

HYOID KEMIK, BAS POSTURU VE

KRANIYOFASIYAL MORFOLOJ

Hyoid kemigin pozisyonu ile ilgili
calismalarin ¢ogu; mandibuladaki konumsal
degisikliklerin  hyoid kemigin konumsal
degisiklikleri ile iliskili oldugunu ve hyoid
kemigin konumunun, bas postirindeki
anteroposterior degisikliklere uyum
saglayabilecegini gostermistir (8,9,10). Hyoid
kemik ile ilgili calismalarda genel olarak;

A- Hyoid kemigin ve bas postirtinin farkli
malokltizyonlarda ve cinsiyetler arasinda
gosterdigi konumsal farklhiliklar,

B- Mandibulanin  konumunun ortognatik
veya ortopedik islemler sonrasinda
degismesiyle, hyoid kemik ve bununla
iliskili olarak bas postiirinde meydana
gelen konumsal degisiklikler,

C- Solunum yolu obstriksiyonuna bagl
olarak bas postirti ve hyoid kemikte
meydana gelen konumsal degisiklikler ve
bu degisikliklerin  birbirleriyle olan
iliskileri incelenmistir.

Bu bagliklar tek tek incelenecek olursa;
A- Hyoid Kemik ve Bas Posttrinin Farkli

Malokliizyonlar ve Cinsiyetler Arasinda

Gosterdigi Konumsal Farkliliklar:

Kollias ve Krogstad (11) , 20 wyillik
longitudinal sefalometrik takip calismalariyla
erigskinlerde kraniyoservikal bolge ve hyoid
kemikteki konumsal degisiklikleri
incelemislerdir. Bu calismada 26 erkek ve 24
kadin olgudan, 22-42 vyaslar arasindaki
donemde 10 il araliklarla 3 adet
sefalometrik radyografi alinmistir. Sonug
olarak;
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extension). Thereby, it was revealed that there
was a relation between face morphology and
head posture.

HYOID BONE

Hyoid bone  positions  between
mandibular symphisis and larynx on the
forepart of the neck. This bone joins to
tongue, mandibula, cranial base, sternum,
scapula, thyroid cartilage and pharynx and is
influenced by these structures (6). Hyoid
bone provides maintaining the positional
balance of respiratory passage and
sufficiency of the respiration functioning as
tongue base. At the same time, it has
important role about performing tongue
functions, maintaining upright head posture
and sensitive cranial balance (7).

HYOID BONE, HEAD POSTURE AND

CRANIOFACIAL MORPHOLOGY

Most of the studies about hyoid bone
position have shown that changes in
mandibular position are related to hyoid
bone changes and that hyoid bone position
adapts to anteroposterior changes in head
posture (8,9,10).

Generally, in the studies about hyoid bone;

A- Positional variety of the hyoid bone
between different malocclusions and
different genders,

B- Positional alteration occuring at the hyoid
bone and in relation with this at the head
posture by changing the position of the
mandibula afterwards orthognathic or
orthopedic procedures,

C- Positional alteration at the head posture
and hyoid bone according to airway
obstruction and the correlations between
these alterations have been investigated.
If we go into detail of these headlines;

A- Positional Variety of the Hyoid Bone
between Different Malocclusions and
Different Genders
Kollias and Krogstad (11) investigated the

positional alterations in craniocervical region

and hyoid bone in adults by 20-year
longitudinal cephalometric follow-up studies.
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¢ Hyoid kemigin 3. Servikal vertebraya gore
antero-posterior yondeki konumunun
erkek ve kadinlarda benzer sekilde
oldugu, hyoid kemigin horizontal
konumunda cinsiyet ve yasa bagli anlamli
bir fark bulunmadigi,

¢ Hyoid kemigin erkeklerde kadinlara gore
yas ilerledikce  daha inferiorda
konumlandigi,

e Her iki cinsiyette de yas ilerledikge basin
vertikal ~ pozisyonunda 6nemli  bir
degisiklik gortlmedigi,

¢ Ancak her iki cinsiyette de servikal kolon
ile horizontal cizgi arasindaki acinin
arttigi, servikal kolonun egiminde azalma
oldugu ve kraniyoservikal angulasyonun
azaldig bildirilmistir.

Erkek ve kadinlarda benzer bulunan bu
degisimler sonucu posterior faringeal duvar
dile daha yakin hale gelmistir.

Ceylan (12) , 13-15 yaglar arasindaki 45
erkek ve 45 kiz toplam 90 bireyi ANB acisi
degerlerine gore 3 gruba ayirmis ve ANB
acisi ve cinsiyetin dogal bas konumu ve hyoid
kemigin  konumu Gzerindeki etkilerini
incelemistir. Sonucg olarak;

e Dogal bas konumunun, ANB agisindaki
farka gore olusturulan gruplarda 6nemli
dizeyde farklilik gostermedigi,
dolayisiyla basin postural olctimlerin
ANB acisindaki degisimlerden
etkilenmedigini,

e ANB acisi biyidikce hyoid kemigin
boyun omurlarindan uzaklasarak c¢ene
ucuna yaklastigini,

e Dogal bas konumunun  cinsiyet
farkhhigindan onemli dizeyde
etkilenmedigini, ancak hyoid kemigin, kiz
cocuklarinda erkek cocuklarina oranla
onemli dizeyde yukarda ve geride
konumlandigini saptamistir.

Dincer ve ark.(13), Sinif I, Simif 11 bolim 1
ve Sinif Il anomaliye sahip 45 bireyde hyoid
kemigin konumunu ve buna bagh olarak
gene-ylz sistemi ile iliskisini karsilagtirarak
incelemislerdir. Hyoid kemigin Sinif 1l bolim
1 anomali grubunda, Siif | grubuna gore
daha geride, Simif Il grubunda ise Sinif |
grubuna gore daha o6nde konumlandigi
belirlenmistir.

Sahin Saglam ve Uydas (14), hyoid kemik
ve bas postirinin farkli  cinsiyetler

Atik, Kocadereli

In this study three series of cephalograms
were taken from 26 male and 24 female
cases between 22-42 year old age with a 10-
year interval. Consequently it was stated that;

e The position of the hyoid bone relative to
third cervical vertebra in antero-posterior
direction was similar in males and
females and there was not a significant
difference in the horizontal position of the
hyoid bone according as gender and age,

e The hyoid bone assumed a more inferior
position in males than in females with
increasing age,

e There was not a significant change in the
vertical head posture in both gender with
increasing age,

e But the angle between cervical spine and
horizontal reference line increased,
cervical spine curvature decreased and
craniocervical angulation decreased.

As a result of these similar changes found
in males and females, posterior pharyngeal
wall became more close to the tongue.

Ceylan(12), separated 90 cases icluding 45
male and 45 female aged between 13-15
according to ANB angle measurement and
investigated the effects of ANB angle and the
gender on the natural head position and the
hyoid bone. Consequently he stated that;

e Natural head position did not differ
significantly in the samples made
according as the difference in ANB angle,
thus the postural measurements of the
head was not influenced from the
changes in ANB angle,

e As the ANB angle increased, the hyoid
bone came near the symphisis by moving
away from cervical spines,

e Natural head position was not
significantly influenced from gender
discrepancy, but the hyoid bone
positioned significantly more superior
and posterior in females than males.

Dinger and et al. (13) investigated the
position of the hyoid bone and its relation
with jaw-face system by comparing in 45
cases who had Class I, Class Il Division | and
Class Il malocclusion. It was assesed that the
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arasindaki konumsal farkhiliklarini
incelemislerdir. iskeletsel Sinif I, ideal dental
okluzyona sahip 38 kadin ve 38 erkek eriskin
bireyin dogal bas pozisyonunda alinmis
lateral sefalometrik filmleri incelenerek,
dogal bas postiriiniin cinsiyetler arasinda
anlamli farklilik gostermedigi, ancak hyoid
kemigin kadinlarda erkeklere gore anlamli
derecede yukarida ve geride konumlandigi
gosterilmistir.

Acik kapanisin, dogal bas posttirii ve hyoid
kemigin  konumunu etkiledigi yapilan
calismalarla gosterilmistir.  Acik  kapanis
nedeniyle, alt c¢enenin asagi dogru vyer
degistirmesinin, hyoid kemiginin geriye
dogru hareket ederek solunum vyolunu
daralttigi, bunu dengeleyebilmek icin basin
daha yukari dogru kalktigi, hyoid kemiginin
de ileri dogru hareket etmesiyle solunum yolu
acikhigimin korundugu belirtilmistir (15).

Sonug olarak, degisik tipteki
malokluzyonlarda arastirma yapilmasi hyoid
kemigin dentofasiyal sistemdeki rolu ile
mandibular gelisimin etkilenmesini acgiga
ctkarmasi bakimindan yararli olabilir.

B- Mandibulanin Pozisyonunu Degistiren
Ortognatik veya Ortopedik Islemler
Sonrasi  Hyoid Kemigi ve Bas
Postiirtindeki Konumsal Degisiklikler

Hyoid kemik mandibulaya geniohyoid,
anterior digastrik ve milohyoid kaslar
aracihigiyla bagli oldugundan, mandibulanin
konumunu  degistiren tim  ortodontik
islemlerin hyoid kemigin pozisyonunda da
degisimlere neden olabilecegi bircok calisma
ile gosterilmistir (8,9,10).

Graber (7) , ortalama yaslari 6 yil olan 16
erkek ve 14 kiz toplam 30 bireyde, alt ¢cene
prognatisinin ortopedik tedavisi sonrasinda
hyoid kemigin konumunu degerlendirmistir.
Graber, 3 yillik tedavi stiresi sonunda hyoid
kemigin geriye ve asag dogru vyer
degistirdigini gozlemlemistir.

Siirticii ve arkadaslar (16), Iskeletsel Sinif
II bolim 1 duzensizlige sahip 10 bireyde,
aktivator uygulandiktan sonra kapanisin
acilmasiyla  dilin  bir  miktar  geriye
yonlenerek, hava yolunu daralttigini ve bu
daralmayr  kompanse etmek (izere basin
ekstansiyon yaptigini belirtmislerdir. Boylece,
hem mandibulanin 6nde konumlanmasi hem
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hyoid bone positioned more posterior in
Class Il Division | malocclusion group than
Class I malocclusion group and more anterior
in Class Il malocclusion group than Class |
malocclusion group.

Sahin Saglam and Uydas (14) investigated
the positional variety of the hyoid bone and
head posture among different genders. By
investigating the lateral cephalometric films
of 38 female and 38 male adult cases who
had Skeletal Class I, ideal dental occlusion
taken at natural head position, it had been
shown that; natural head position did not
show significant difference among genders,
but the hyoid bone positioned significantly
more superior and posterior in females than
males.

It has been shown by studies that openbite
malocclusion affected the natural head
posture and the position of the hyoid bone. It
has been stated that as a result of openbite
malocclusion, downward repositioning of the
mandibula costricts the airway by backward
repositioning of the hyoid bone, so as to
compensate this head moves more upward
and the hyoid bone maintains the airway flow
by anterior repositioning (15).

Consequently, performing studies about
different malocclusions can be beneficial in
terms of revealing the role of the hyoid bone
on the dentofacial system and susceptibility
of the mandibular development.

A- Positional Alterations Occurring at the
Hyoid Bone and in Relation with this at
the Head Posture by Changing the
Position of the Mandibula afterwards
Orthognathic Or Orthopedic Procedures

Because the hyoid bone is attached to the
mandibula by geniohyoid, anterior digastric
and mylohyoid muscles, it has been shown by
several studies that all orthodontic processes
those change the position of the mandibula
may also cause changes in the position of the
hyoid bone (8,9,10).

Graber (7) evaluated the position of the
hyoid bone after orthopedic treatment of
mandibular prognathia in 30 cases including
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de bas ekstansiyonuna bagli olarak da hyoid
kemigin ©6ne dogru hareket ettigini
bildirmislerdir.

Eggensperger ve arkadaslari’nin  (17)
yaptiklari calismada, 12 hastada ortalama 5,6
mm’lik mandibular setback operasyonu
sonrasinda hyoid kemikte posterior ve
inferior yonde yer degistirme
gozlemlenmistir. On iki yillik takip kisminda
alinan  filmlerde ise, hyoid kemigin
baslangictaki konumundan sadece 1,6 mm
daha posteriorda pozisyonlandigi ve bu
durumun iskeletsel relapsa neden olmadigi
belirtilmistir.

Marsan ve arkadaslari (18), iskeletsel Sinif
Il paterne sahip 42 eriskin bireyde bilateral
sagittal split osteotomi sonrasi bas posttirii ve
hyoid kemik pozisyonundaki degisiklikleri ve
bu degisiklikler  arasindaki iliskileri
incelemislerdir. Tim sefalogramlar dogal bas
pozisyonunda alinip gercek vertikal ve
gercek horizontal referans dizlemleri
kullanilmigti. ~ Ortalama 5,6 mm’lik
mandibular setback operasyonu
uygulanmistir.  Cerrahi  sonrasi  yapilan
degerlendirmelerde, kraniyo-vertikal aci
(NSL/VER), serviko-horizontal aci (OPT/HOR
ve CVT/HOR) ve servikal kurvattir (OPT/CVT)
actlarinin - azalmasi  boyun postiriinde
belirgin bir fleksiyon oldugunu ortaya
koymustur. Gpost-H-Bo ve H-Gpost-Bo
acilarindaki belirgin artis da hyoid kemiginin
posterior ve inferiora hareket ettigini
gostermistir. Ancak 4 yil sonra alinan takip
filmlerinde  hyoid  kemiginin  yukari
repozisyonu ve buna bagh olarak da
dengeleyici sekilde kraniyo-servikal
angulasyonda artis gbzlenmistir ve meydana
gelen bu relaps ameliyat sonrasi suprahyoidal
kas yapisinin gevsemesine baglanmistir.

Sonu¢ olarak  mandibular  setback
cerrahisinin hyoid kemik tizerindeki etkilerini
inceleyen arastiricilar (17,18) hyoid kemigin
mandibulay! takip ederek asagi ve geri yer
degistirdigini belirtmislerdir. Ve klinik acidan
iki onemli noktaya deginmislerdir. Bunlardan
ilki, hyoid kemigin asagiya dogru vyer
degistirmesiyle beraber dil kokiinu de asagi
ve geri tasiyarak posterior hava yolunu
daraltma potansiyelidir.  Bu nedenle de,
setback  cerrahi  sonrasi  havayolunu
genisletmek (izere bas postiriinde adaptif
olarak ekstansif bir hareket oldugu, bircok

Atik, Kocadereli

16 male and 14 female aged average 6 year.
Graber observed that the hyoid bone
displaced posterior and downward at the end
of the 3year treatment time.

Surict and et al. (16) reported that after
activator application in 10 cases who had
Skeletal Class Il Division 1T malocclusion, the
tongue displaced somewhat backward and
narrowed the airway by bite opening and the
head extended to compensate this narrowing.
Thus, they reported that the hyoid bone
moved forward depending on the positioning
of the mandibula forward and the extension
of the head.

In the study of Eggensperger and et. al (17)
it was observed that the hyoid bone displaced
posterior and inferior direction after average
5.6 mm mandibular setback surgery in 12
patients. It was stated that the hyoid bone
positioned just 1.6 mm more posterior than
the initial position in the films taken at 12-
year follow-up and this condition didn’t
cause skeletal relaps.

Marsan and et al. (18) investigated the
changes in the head posture and hyoid bone
position and the correlation between these
changes after mandibular bilateral sagittal
split osteotomy in 42 adult Skeletal Class 3
patients. All cephalograms were taken at
natural head position and true vertical and
horizontal reference planes were used. A
mean of 5.6 mm mandibular setback surgery
was applied. In the evaluations made after
surgery, reduction of cranio-vertical
(NSL/VER), cervico-horizontal (OPT/HOR
and CVT/HOR) and cervical curvature
(OPT/CVT) angles revealed prominent flexion
in the neck posture. Also prominent increase
in Gpost-H-Bo and H-Gpost-Bo angles
indicated the posterior and inferior
movement of the hyoid bone. However at the
4-year follow up radiographs, superior
repositioning of the hyoid bone and
depending on this, compensatory increase in
the cranio-cervical angulation was seen and
this relaps was related to relaxation of the
suprahyoidal musculature after surgery.

In conclusion, investigators who studied
the effects of mandibular setback surgery on
the hyoid bone (17,18) reported downward
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arastirici tarafindan ortaya konmustur. ikinci
onemli nokta ise; mandibular setback sonrasi
hyoid kemikteki pozisyonel degisimin
suprahyoid kas yapisinin gevsemesine neden
olabilecegidir. Suprahyoidal kas yapisinin
geriliminin azalmasi da bas ve boyundaki kas
yapisinin dengesini degistirebilir. Bu durum
da, boyun kaslari tarafindan olusan anteriora
dogru bir kuvvet artisina neden olarak
mandibulay! tekrar 6ne dogru itebilir (19).
Eger orofaringeal kompleks uzun sire bu
sekilde bir etki vyaratirsa, hyoid kemik
pozisyonu ve suprahyoid kaslarin uzunlugu
degiserek, iskeletsel relaps olusabilir. Bu
nedenle  arastiricilar ~ hyoid  kemigin
konumunda olusan asirnt  derecedeki
degisimlerin relapsa neden olabilecegi
sonucuna varmiglardir.

C- Solunum Yolu Obstritksiyonuna Bagli
Olarak Bas Postiri ve Hyoid Kemikteki
Degisimler ve Bu Degisikliklerin
Birbirleriyle Olan iliskileri
Solunum yolu obstriiksiyonuna bagli bas

postirt hyoid kemik pozisyonunu etkileyen

en temel faktor olarak bilinmektedir.

Linder-Aronson (20), total nazal havayolu
obstriiksiyonuna sahip olgularda kraniyo-
servikal ekstansiyonda 5 derecelik artis
oldugunu, bu artisla birlikte dil kaidesi ile
posterior faringeal duvar arasinda ayrilma
olarak orofarinkste hava akisinin arttigini,
ancak adenoidektomi isleminden 1 ay sonra
baslangicta 5 derece olan kranio-servikal
ekstansiyonda azalma oldugunu ortaya
koymuslardir.

Solow ve Nielsen (9), ortalama yasi 8.6 yil
olan toplam 24 bireyden olusan bir 6rnek
grubunda, solunum yolu direnci, dogal bas
konumu ve bas-yliz yapisi arasindaki
iliskileri, rhinomanometrik ve rontgenografik
olarak arastirmiglardir.  Bu arastiricilar,
nazofaringeal solunum yolu tikanikliginda
bas-boyun acisinda artma, alt c¢ene
boyutlarinda kiicilme, alt cenede retrognati,
alt cene egiminde artis belirlemislerdir.
Ayrica, kraniyo-servikal acinin yani sira
kraniyo-vertikal aginin da arttigini, yani basin
yukart  dogru kalktigini  bildirmislerdir.
Hellsing ve arkadaslari (21), bas ekstansiyonu
ile iliskili olarak faringeal hava yolundaki ve
hyoid kemik pozisyonundaki degisimleri
inceledikleri calismalarinda, basin dogal bas
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and posterior repositioning of the hyoid bone
by following the mandibula. And they
mentioned two important clinical points. The
initial is the potential of the hyoid bone to
constrict the posterior airway by carrying the
tongue radix downward and backward with
downward repositioning of the hyoid bone.
Therefore it has been introduced by several
authors that an adaptive extensive movement
occurs in head posture after setback surgery
to expand the airway. The second important
point is that the positional change at the
hyoid bone after mandibular setback surgery
which can cause relaxation of the suprahyoid
musculature. Reduction of the tension of
suprahyoidal musculature can change the
balance of the musculature. This process can
push the mandibula in anterior direction
again by causing force increment anteriorly
occurred by neck muscles (19). If the
oropharyngeal complex produces effect as
such long, skeletal relaps may occur by
changing of the hyoid bone position and
length of the suprahyoid muscles. Therefore
researchers concluded that exceeding
changes occurring at the hyoid bone position
could cause relaps.

B- Positional Alteration at the Head Posture
and Hyoid Bone according to Airway
Obstruction and the Correlations between
these Alterations
Head posture associated with the airway

obstruction is known as the main factor that

affect the hyoid bone position.

Linder-Aronson (20) revealed that there
was a 5 degree increase of cranio-cervical
extension in the cases who had total nasal
airway obstruction, in conjunction with this
increase, air flow in the oropharynx
increased by separation between tongue
radix and posterior pharyngeal wall, however
cranio-cervical extension which was initially
5 degree decreased 1 month after
adenoidectomy.

Solow and Nielsen (9) investigated the
correlation between airway resistance,
natural head posture and head-face structure
by rhinomanometry and radiographically in a
sample consisting 24 cases aged average 8.6
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postirinden 20 derece  ekstansiyon
gosterdigi  durumlarda servikal omurga
egiminde ve kraniyo-servikal inklinasyonda
artis oldugu, hyoid kemigin bas postiriindeki
degisime adapte olarak onde ve yukarda
konumlandigi ve faringeal hava yolunun
cross-sectional capinda artis  oldugu
sonucuna varmiglardir.

Anegawa ve arkadaslari (22), bas postri
ile faringeal hava yolu araligi arasindaki
iliskiyi 12 hastadan 5 farkli bas posttiriinde
alinan lateral sefalogramlar tizerinde
inceleyerek su  sonuca  varmuglardir:
Kraniyoservikal inklinasyonda (CVT/NSL) 10
derecelik artis oldugunda, posterior hava
yolu araligini erkeklerde 3.7 mm, bayanlarda
3.3 mm arttirmaktadir. Muto ve arkadaglari
(23) da bu calismaya benzer sekilde kraniyo-
servikal inklinasyonda 10 derecelik artigla
posterior hava yolu araliginda 4 mm artis
oldugunu gostermislerdir.

Genel olarak bu konuyu inceleyen
arastiricilar ~ (21,22,23) hava vyolu
obstriiksiyonunun,  bas postirti ve hyoid
kemik pozisyonuna olan etkisini su sekilde
aciklamiglardir;

e Hava yolu obstriiksiyonuna bagh olarak
agizdan solunum gerceklesmekte,

¢ Mandibulada inferior dogrultuda
dislokasyon olusmakta,
e Mandibulanin asagiya dogru

dislokasyonuna bagli olarak suprahyoid
kaslarin  geriliminde azalma ve bu
azalmaya bagl olarak da hyoid kemikte
inferior  ve  posterior  dogrultuda
dislokasyon gorilmekte,

¢ Hyoid kemigindeki dislokasyona bagli
olarak da farinkste daralma
gozlenmektedir.

e Tum bu degisikliklere adapte olmak tizere
bas  postiriinde  ekstansiyon  ve
suprahyoid kaslarin geriliminde artigla
beraber hyoid kemikte pasif sekilde yukari
ve one dogru pozisyonlanma
gozlenmektedir.

Solunum yolu obstritksiyonunun
ortodontik tedavi vyardimiyla giderilmesi
sonucunda  bas  postiriinde  degisim
olusabilecegi bazi arastiricilar (24,25)
tarafindan gosterilmistir. McGuinness ve
McDonald (24), unilateral veya bilateral
capraz kapanisa sahip 43 adolesan bireyde
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year. These investigators determined increase
in head-neck angle, reduction in mandibular
size, mandibular retrognathia, and increase
in mandibular inclination at nasopharyngeal
airway obstruction. Furthermore, they stated
that besides cranio-cervical angle also
cranio-vertical angle increased which means
upward moving of the head.

In the study of Hellsing and et al. (21)
investigating the changes at pharyngeal
airway and hyoid bone position in relation to
head extension, they concluded that there
was an increase in cervical spine and cranio-
cervical inclination when the head extended
20 degrees from natural head posture, the
hyoid bone positioned anteriorly and
superiorly by adapting to the change in the
head posture and there was an increase in
cross-sectional dimension of the pharyngeal
airway.

Anegawa and et al. (22) examined the
relation between head posture and
pharyngeal airway space on lateral
cephalograms taken at five different head
postures from 12 patients and concluded
that: 10 degree increase at cranio-cervical
inclination (CVT/NSL) increases posterior
airway space 3.7mm in males and 3.3 mm in
females. Similarly to this study, Muto and et.
al (23) showed 4mm increase in the posterior
airway space by 10 degree increase of the
cranio-cervical inclination.

Generally researchers studying this issue
(21,22,23) stated the effect of the airway
obstruction on the head posture and hyoid
bone position in this way;

e Mouth breathing occurs according to
airway obstruction,

e |Inferior dislocation occurs at mandibula,

e Reduction in the tension of suprahyhoid
musculature in relation to downward
dislocation of the mandibula and
according to this reduction , inferior and
posterior dislocation of the hyoid bone
occurs,

e Narrowing in the pharynx according to
dislocation in the hyoid bone is observed.

e Extension in head posture and passively
superior and anterior positioning in the
hyoid bone is observed with extension in
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rapid maksiller ekspansiyon tedavisinden 1
yil sonra kraniyo-vertikal acida 3.14 derece
azalmayla  birlikte  nazal  solunumun
arttirllmasiyla bas posturiindeki degisimi
arastirmiglardir. Bu calismaya benzer sekilde,
Tecco ve Caputi (25), 8-15 yas arahgindaki
23 agiz solunumu yapan bireyde rapid
maksiller ekspansiyondan 12 ay sonra
nazofaringeal hava yolu boyutundaki artisa
bagl olarak kraniyo-servikal angulasyonda
azalma oldugunu bildirmislerdir.

Sonug olarak, bas postiiriinde hava yolu

obstriiksiyonuna bagli olarak  degisiklik
olusabilecegi ve bu postural degisimle
birlikte hyoid kemigin pozisyonunun da
degisebilecegi, havayolu obstritksiyonunun
giderilmesi sonrasinda da bas posturi ve
hyoid kemigin normal konumuna
gelebilecegi bu konuda yapilan bircok
calisma ile gosterilmistir.

SONUC

Gerek dogal bas konumunun, gerekse

hyoid kemiginin konumunun sefalometrik
degerlendirilmesi ile ilgili ¢alismalar
sonucunda, ortodonti alaninda 6nemli
bilgiler elde edilmistir;

Ginimiizde bas ve boyun postird,
ortodontik agidan dogru teshis ve basarili
tedavi sonuglari elde edebilmek igin
degerlendirilmesi gereken bir konudur.
Mandibular pozisyondaki degisimler
hyoid kemikteki konumsal degisiklikler ile
iliskilidir ve hyoid kemik pozisyonunun,
bas postirindeki anteroposterior
degisikliklere adapte olabilecegi
gosterilmistir.

Ortodontik tedavi 6ncesi ve sonrasinda
hyoid kemigin ayni konumda kalmasi,
yumusak doku dengesini
degistirmeyecegi icin relaps ihtimalini
azaltacaktir.
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head posture and increase in suprahyoid
musculature tension to adapt all these
changes.

Postural change possibility of the head
after orthodontic treatment of obstruction of
the airway has been presented by some
authors (24,25). McGuinness and McDonald
(24) investigated the change of the head
posture by increasing nasal permeability with
3.14 degree reduction at cranio-vertical angle
in 43 adolescent patients with uni- or
bilateral crossbite 1 year after rapid maxillary
expansion treatment. Similar to this study,
Tecco and Caputi (25) reported that there was
a reduction at cranio-cervical angulation in
23 mouth-breather cases aged between 8-15
12 months after rapid maxillary expansion
because of increase in nasopharyngeal
airway dimension.

In conclusion, it has been shown by
several studies that change in head posture
according to airway obstruction can occur
and with this postural change, hyoid bone
position can change, after elimination of the
airway obstruction head posture and hyoid
bone can move to normal position.

CONCLUSION

As a result of studies in regards to
cephalometric evaluation of both natural
head position and the hyoid bone position,
significant data are obtained in the field of
orthodontics;

e Contemporarily, head and neck posture is
a topic that must be evaluated in order to
obtain proper diagnosis and successful
treatment results orthodontically.

e The changes in the mandibular position
are related to the postural alterations in
the hyoid bone and it has been shown
that the hyoid bone positon can adapt to
the anteroposterior alterations in the head
posture.

e Remaining in the same position of the
hyoid bone before and after orthodontic
treatment will reduce the possibility of
relaps because of not changing
equilibrium of the soft tissue.
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