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ÖZET

Bu çal›flman›n amac›; maksiller gerilik,
mandibuler ilerilik veya hem maksiller
gerilik, hem de mandibuler ilerilik bulu-
nan iskeletsel S›n›f III maloklüzyona sa-
hip bireylerde yumuflak damak morfoloji-
si ve nazofarengeal havayolu iliflkilerini
de¤erlendirmek ve karfl›laflt›rmakt›r. Alt-
m›flalt› bireye ait lateral sefalometrik rad-
yografiler Nperp-Ave Nperp-Pg ölçümle-
rine göre; Grup 1 – maksiller gerilik (n:
23; ortalama yafl: 13.44 y›l), Grup 2 –
mandibuler ilerilik (n: 22; ortalama yafl:
13.31 y›l) ve Grup 3 – maksiller ilerilik ve
mandibuler gerili¤in birlikte izlendi¤i bi-
reyler (n: 21; ortalama yafl: 13.04 y›l) ola-
rak üç gruba ayr›lm›flt›r. Gruplar aras›
farkl›l›klar Varyans Analizi (ANOVA) ve
Duncan Testi ile de¤erlendirilmifltir. Üç
grup aras›nda, kraniyofasiyal yap›lar ba-
k›m›ndan önemli farkl›l›klar izlenmifltir.
Nperp-A ve SNB ölçümlerinde tüm grup-
lar aras›nda (p<0.001); Nperp-Pg ölçü-
münde Grup 1 ve Grup 2 ve 3 aras›nda
(p<0.001); SNA aç›s›nda Grup 2 ve Grup
1 ve 3 aras›nda (p<0.001); ANB aç›s›nda
Grup 2 ve 3 aras›nda (p<0.001) farkl›l›k-
lar tespit edilmifltir. Nazofarengeal iliflki-
ler de¤erlendirildi¤inde Grup 2 ve 3 ara-
s›nda; SPL/IPS (p<0.001), SPT- P P W 2
(p<0.01) ve SPL/SPS (p<0.05) ölçümlerin-
de önemli farkl›l›klar izlenmifltir. Ancak,
yumuflak dama¤›n yap›s› ve aç›lanmas›
bak›m›ndan tüm gruplar benzer bulun-
mufltur.

Mandibuler ilerilik bulunan bireylerde
(Grup 2), farengeal havayolu boyutlar›n›n
daha genifl, yumuflak damak uzunlu¤unu
ise daha k›sa oldu¤u izlenmifltir. Bu gru-
bu s›ras›yla, maksiller gerilik ve maksiller
gerilik-mandibuler ilerili¤in kombine
bulundu¤u bireyler izlemektedir. (T ü r k
Ortodonti Dergisi 2006;19:209-218)

Anahtar Kelimeler: iskeletsel S›n›f III,
yumuflak damak, nazofarengeal hava-
yolu.

SUMMARY

This study was performed to evaluate
and compare the soft palate morphology
and nasopharyngeal airway relations of
persons with skeletal Class III malocclusi -
ons originated from; maxillary retrusion,
mandibular protrusion and the combina -
tion of maxillary retrusion and mandibu -
lar protrusion. Lateral cephalometric ra -
diographs of 66 subjects were divided in -
to three groups according to the Nperp-A
and Nperp-Pg variables; Group 1-maxil -
lary retrusion (n: 23; mean age: 13.44 ye -
ars), Group 2-mandibular protrusion (n:
22; mean age: 13.31 years), and Group
3-combination of maxillary retrusion and
mandibular protrusion (n: 21; mean age:
13.04 years). The differences between all
Class III groups were evaluated by Analy -
sis of Variance (ANOVA) and Duncan
test. Significant differences of the crani -
ofacial structures were observed between
all three groups in Nperp-A and SNB
(p<0.001); Group 1 and Groups 2 and 3
in Nperp-Pg (p<0.001); Group 2 and
Groups 1 and 3 in SNA (p<0.001); Gro -
ups 2 and 3 in ANB (p<0.001). Signifi -
cant differences in nasopharyngeal relati -
ons were observed between Groups 2
and 3 in SPL/IPS (p<0.001), SPT-PPW2
(p<0.01) and SPL/SPS (p<0.05). Howe -
ver, the morphology and angulation of
the soft palate were similar between all
groups.

The pharyngeal airway dimensions are
greater; the soft palate length is shorter in
patients with prognathic mandibles (Gro -
up 2), followed by maxillary retrusion
and maxillary retrusion combined with
mandibular protrusion patients.(Turkish J
Orthod 2006;19:209-218)

Key Words: skeletal Class III, soft
palate, nasopharyngeal airway.
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G‹R‹fi
Nazofarengeal yap›lar ve dental-kraniyofasi-

yal aras›nda belirgin bir iliflki oldu¤u rapor edil-

mifltir (1-6). Bir grup çal›flmada bu iliflki vertikal

iskeletsel boyutlarda incelenirken (4,5), di¤er

bir grup çal›flmada ise sagital boyutlarda de¤er-

lendirilmifltir (6,7). Ayn› zamanda normal birey-

lerin üst havayolu yap›lar›n› inceleyen çal›flma-

lar da yap›lm›flt›r (8,9). Bu çal›flmalar›n her bi-

rinde S›n›f III maloklüzyon ve nazofarengeal

morfoloji aras›ndaki iliflki hakk›nda yorumlara

rastlanabilmifl olsa da, S›n›f III maloküzyon ve

nazofarengeal havayolu aras›ndaki iliflki üzeri-

ne yay›nlanm›fl bir çal›flma henüz mevcut de-

¤ i l d i r.

"Mandibuler prognatizm" ve "S›n›f III malok-

lüzyon" terimleri genellikle efl anlaml› olarak

k u l l a n › l m a k t a d › r. Ancak, pek çok araflt›rma ta-

raf›ndan S›n›f III maloklüzyonun muhtelif say›-

da iskeletsel ve dental komponentlerin kombi-

nasyonlar› fleklinde bulunabilece¤ine dikkat

çekilmifltir (10-12). Baz› çal›flmalar S›n›f III alt

gruplar› aras›nda hacimsel farkl›l›klar oldu¤u

belirtmifllerdir (mandibuler hiperplazi ve/veya

maksiller hipoplazi)(13). Bununla birlikte, mak-

silla ve mandibulan›n uzunluk olarak tüm S›n›f

III alt gruplar›nda benzer oldu¤u, sadece çene-

lerin pozisyon ve iliflkilerin alt gruplar aras›nda

farkl›l›k gösterebilece¤i de rapor edilmifltir (14).

Bu sebeple, maksilla ve mandibulan›n pozis-

yonlar›ndan etkilendi¤i bilinen (4-7,13,15) yu-

muflak damak ve nazofarengeal havayolu mor-

folojisinin, S›n›f III alt gruplar› aras›nda nas›l

farkl›l›k gösterdi¤inin de¤erlendirilmesi anlaml›

o l a c a k t › r.

INTRODUCTION

Significant relationship between the na-

sopharyngeal and dental-craniofacial structu-

res has been reported (1-6). In a group of stu-

dies, this correlation has been investigated at

vertical skeletal dimensions (4,5), whereas in

another group at sagittal dimensions (6,7).

There are also several studies published just

for distinguishing the upper airway structures

of normal individuals (8,9). In each of these

publications, it is evitable to read comments

on the relationship between skeletal Class III

malocclusion and nasopharyngeal morpho-

logy. But no published article on the correla-

tion between Class III malocclusion and up-

per airway morphology does exist yet.

The terms "mandibular prognathism" and

"Class III malocclusion" have generally been

used to emphasize the same discrepancy.

However, several studies have shown that a

Class III malocclusion can exist with any

number of combinations of skeletal and den-

tal components within the facial skeleton

(10-12). Some studies mention about the vo-

lumetric differences between the Class III

subgroups (i.e. mandibular hyperplasia, ma-

xillary hypoplasia) (13). However, it has been

reported that the lengths of the maxilla and

mandible are almost the same for each Class

III malocclusion group, while the position

and relationship of the jaws differ in every

Class III malocclusion subgroup (14). There-

fore, it is more likely to observe differences in

soft palate and nasopharyngeal airway morp-

hology between Class III subgroups, as those

fiekil 1: ‹skeletsel S›n›f III

maloklüzyonun alt gruplar›n›

temsil eden lateral

sefalometrik radyografiler. a.

Grup 1. Maksiller retrüzyon

kaynakl› iskeletsel S›n›f III; b.

Grup 2. Mandibuler

protrüzyon kaynakl› iskeletsel

S›n›f III; c. Grup 3. Maksiller

retrüzyon ve mandibuler

protrüzyon kombine iskeletsel

S›n›f III

.

Figure 1: Lateral cephalograms

presenting; a. Group 1: Class

III malocclusion originated

from maxillary retrusion; b.

Group 2: Class III

malocclusion originated from

mandibular protrusion; c.

Group 3: Class III

malocclusion originated from

the combination of maxillary

retrusion and mandibular

protrusion.
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Bu retrospektif çal›flman›n amac›; S›n›f III

maloklüzyon alt gruplar›n›n yumuflak damak

morfolojisi ve nazofarengeal havayolu boyut-

lar› bak›m›ndan de¤erlendirilmesidir.

B‹REYLER ve YONTEM
Çal›flmaya, Ankara Üniversitesi, Ortodonti

Anabilim Dal›’na ortodontik-ortopedik tedavi

amac›yla baflvuran 66 birey (21 erkek, 45 k›z)

dahil edilmifltir. Çal›flmaya dahil edilme kriter-

leri olarak; (1) Bireylerin iskeletsel S›n›f III ma-

loklüzyona sahip olmalar› (ANB < 0°), (2) late-

ral sefalometrik filmler üzerinde dental S›n›f III

kanin ve molar iliflkinin tespit edilebilmesi, (3)

bireylerin daimi difllenme döneminde bulun-

malar›, (4) lateral sefalometrik filmlerin iyi ka-

litede olmas› flartlar› aranm›flt›r.

Bireylerin yafl aral›¤› 10.50-16.50, ortala-

ma yafllar› 13.26 y›ld›r. Bireylerin gruplara

da¤›l›mlar› ve yafllar›n›n ortalama de¤erleri,

standart hatalar›, minimum ve maksimum de-

¤erleri Tablo 1’de izlenebilmektedir.

Çal›flma, bireylerden tedavi bafl›nda al›nan

lateral sefalometrik filmler üzerinde yürütül-

müfltür. Bireyler, maksilla ve mandibulalar›-

n›n konumlar›na göre üç gruba ayr›lm›fllard›r.

Maksillan›n pozisyonu, sella-nasion-A

variables are known to be dependent on the

positions of maxilla and mandible (4-

7,13,15).

The following retrospective study was the-

refore undertaken to investigate the soft pala-

te morphology and nasopharyngeal airway

dimensions in different skeletal Class III subg-

roups.

SUBJECTS and METHODS

A total of 66 patients (21 male and 45 fe-

male) with Class III malocclusion referred to

Ankara University, Department of Orthodon-

tics for orthodontic-orthopedic correction we-

re included in this study. The inclusion crite-

ria were: (1) skeletal Class III malocclusion

(ANB < 0°); (2) dental Class III molar and ca-

nine relationship as determined from the late-

ral cephalograms; (3) permanent dentition; (4)

good quality pretreatment lateral cephalog-

r a m s .

The ages of the subjects ranges from 10.50-

16.50 year, with a mean age of 13.26 year.

Table 1 shows the distribution of subjects and

the mean values, standard errors, minimum

and maximum of chronological ages.

The study was carried out on the pre-treat-

fiekil 2: ‹skeletsel ve

dentoalveoler ölçümler: 1:

SNA; 2: Nperp-A(Anoktas›

ile nasion perpendiküler aras›

mesafe); 3: Co-A: efektif orta

yüz uzunlu¤u; 4: SNB; 5:

Nperp-Pg (Pogonion noktas›

ile nasion perpendiküler aras›

mesafe); 6: Co-Gn: efektif

mandibuler uzunluk; 7:

Ar.Go.Me: gonial aç›; 8: ANB;

9: SN/GoGn; 10: overjet; 11:

overbite

Figure 2: Skeletal and

dentoalveolar measurements:

1: SNA; 2: Nperp-A(the

distance from point A to the

nasion perpendicular); 3: Co-

A: effective midfacial length;

4: SNB; 5: Nperp-Pg (the

distance from pogonion to the

nasion perpendicular); 6: Co-

Gn: effective mandibular

length; 7: Ar.Go.Me: gonial

angle; 8: ANB; 9: SN/GoGn;

10: overjet; 11: overbite
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noktas› aras›ndaki aç› (SNA; norm de¤eri 82°)

(16) ve Nasion perpendiküler-A noktas› aras›

mesafe ile (Nperp-A; norm de¤eri 0 ile +1

mm aras›) (17) tespit edilmifltir.

Mandibulan›n pozisyonu, sella-nasion-B

noktas› aras›ndaki aç› (SNB; norm de¤eri 80°)

(16) ve Nasion perpendiküler-pogonion aras›

mesafe ile (Nperp-Pg; norm de¤eri -4 ile +2

mm aras›) (17) tespit edilmifltir.

Bu s›n›fland›rmaya göre yap›lan de¤erlen-

dirmeden sonra bireyler 3 gruba ayr›lm›flt›r

(fiekil 1);

Grup 1: Maksiller gerili¤e ba¤l› iskeletsel S›-

n›f III maloklüzyon

Grup 2: Mandibuler ilerili¤e ba¤l› iskeletsel

S›n›f III maloklüzyon

Grup 3: Maksillan›n geride ve mandibulan›n

ileride konumland›¤› kombine iskelet-

sel S›n›f III maloklüzyon grubu.

Sefalometrik Analiz
Lateral sefalometrik filmler üzerindeki çi-

zimler 0.3 mm kurflun kalem ile asetat ka¤›d›

üzerine yap›lm›fl ve referans noktalar› belir-

lenmifltir (fiekil 2-4). Yirmi iki referans nokta-

s› ve ondokuz parametre PorDios (Purpose

on Request Digitizer Input Output System,

Institute of Orthodontic Computer Science,

Aarhus, Denmark) sefalometrik analiz prog-

ram› kullan›larak ölçülmüfltür (fiekil 2-4).

‹statistik Analiz
Her parametre için ortalama ve standart

ment lateral cephalometric radiographs of

the included patients. Those patients were di-

vided into three groups according to the po-

sitions of their maxillae and mandibles.

The position of the maxilla relative to the

cranial base and cranial structures was deter-

mined by sella-nasion-point A (SNA; norm is

82°) (16) angle and the distance from point A

to the nasion perpendicular (Nperp-A; norm

is 0 to +1 mm) (17). 

The position of the mandible relative to

the cranial base and cranial structures was

determined by sella-nasion-point B (SNB;

norm is 80°) (16) angle and the distance from

point A to the nasion perpendicular (Nperp-

Pg; norm is -4 to +2 mm) (17).

According to that classification, the pati-

ents were divided into three groups (Figure

1);

Group 1: Class III malocclusion originated

from maxillary retrusion.

Group 2: Class III malocclusion originated

from mandibular protrusion.

Group 3: Class III malocclusion originated

from maxillary retrusion combined

with mandibular protrusion.

Cephalometric Analysis

Lateral cephalograms were traced, and

cephalometric reference points were deter-

mined with 0.3 mm lead pencil on acetate

tracing paper (Figure 2). Twenty-two land-

marks were digitized and nineteen variables

fiekil 3: fiekil 3. Yumuflak

damak ve nazofarengeal

havayolu noktalar›: ANS (ön

nasal spina); PNS (arka nasal

spina); SPT (yumuflak damak

ucu); SPC (yumuflak amak

ortas›); SPD (yumuflak damak

s›rt›); SPpp (yumuflak damak

ucundan palatal düzleme

[ANS-PNS] çizilen dikmenin

kesiflme noktas›); PPW1 (arka

farengeal duvar 1 – palatal

düzlemin arka farengeal

duvar› kesti¤i nokta); PPW2

(arka farengeal duvar 2 -

palatal düzleme paralel olarak

çizilen ve SPT noktas›ndan

geçen düzlemin arka farengeal

duvar› kesti¤i nokta) (Akcam

et al, 2002).

Figure 3 : Soft palate and

nasopharyngeal airway

landmarks: ANS (anterior

nasal spine); PNS (posterior

nasal spine); SPT (soft palate

tip); SPC (soft palate center);

SPD (soft palate dorsum);

SPpp (intersection point of the

perpendicular line drawn

from the soft palate tip [SPT]

to the palatal plane [ANS-

PNS]); PPW1 (posterior

pharyngeal wall 1 -

intersection point of the

palatal plane at the posterior

pharyngeal wall); PPW2

(posterior pharyngeal wall 2 –

intersection point of the

parallel plane to palatal plane

drawn from the SPT point to

the posterior pharyngeal wall)

(Akcam et al, 2002).
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hata de¤erleri hesaplanm›flt›r. S›n›f III malok-

lüzyonun üç alt grubu aras›ndaki farkl›l›klar›

tespit amac›yla Varyans Analizi ve Duncan

Testi uygulanm›flt›r.

Güvenilirlik (Metod hatas›)
Rastgele seçilen 20 bireye ait lateral sefa-

lometrik filmler üzerinde çizimler ayn› arafl-

t›rmac› taraf›ndan bir ay sonra tekrarlanm›flt›r.

Bu iki seri aras›nda önemli farkl›l›k bulunma-

m›fl ve güvenilirlik katsay›s› (r) 0.93-0.99 ara-

s›nda tespit edilmifltir.

BULGULAR
Her üç S›n›f III alt grubuna ait boyutsal ve

aç›sal ölçümlerin ortalama de¤erleri ve stan-

dart hatalar› Tablo 2’de izlenebilmektedir.

Gruplar aras› farklar›n Varyans Analizi (ANO-

VA) ve Duncan Testi ile karfl›laflt›r›lmas› da

Tablo 2’de sunulmaktad›r.

Maksilla
Maksillan›n pozisyonu her üç grup aras›n-

da önemli ölçüde farkl›l›k göstermektedir.

Maksillan›n en geride konumland›¤› bireyler

Grup 1’de bulunmaktad›r ve bu grubu Grup

3 takip etmektedir (Nperp-A and SNA;

P<0.001). Grup 2’de maksillan›n normal s›-

n›rlar içinde konumland›¤› izlenmifltir. Efektif

orta yüz uzunlu¤unda (Co-A) gruplar aras›n-

da fark izlenmemifltir.

Mandibula

were analyzed with PorDios (Purpose on Re-

quest Digitizer Input Output System, Institute

of Orthodontic Computer Science, Aarhus,

Denmark) cephalometric analysis program

(Figures 2-4).

Statistical Analysis

Statistical analysis included calculations of

the mean and standard error of the mean for

each variable. Analysis of Variance and Dun-

can test were performed to assess the diffe-

rences between the three Class III malocclu-

sion groups.

Reliability (Error of the method)

Twenty randomly selected cephalograms

were retraced by the same author one month

later. No significant differences between the

two series were found and the reliability co-

efficients (r) ranged between 0.93 and 0.99.

RESULTS

The means and standard error of means of

the linear and angular cephalometric variab-

les of each Class III malocclusion group are

presented in Table 2. Table 2 also presents

the intergroup differences by Analysis of Va-

riance (ANOVA) and Duncan Test.

Maxilla

The position of the maxilla was significantly

different between all Class III groups. The

most retruded maxilla was in Group 1, follo-

fiekil 4: Yumuflak damak ve

nazofarengeal havayolu

ölçümleri: 12: ANS.PNS.SPT

(palatal düzlem ile yumuflak

damak aras› aç›); 13: PNS-SPT

(SPL– yumuflak damak

uzunlu¤u); 14: SPC-SPD

(yumuflak damak kal›nl›¤›);

15: SPT-SPpp (yumuflak

damak yüksekli¤i); 16: PNS-

PPW1 (SPS – üst farengeal

alan); 17: SPT-PPW2 (IPS – alt

farengeal alan); 18: SPL/SPS

(yumuflak damak uzunlu¤u

ile üst farengeal alan›n oran›);

19: SPL/IPS (yumuflak damak

uzunlu¤u ile alt farengeal

alan›n oran›) (Akcam et al,

2002).  

Figure 4: Soft palate and

nasopharyngeal airway

measurements: 12:

ANS.PNS.SPT (angle between

palatal plane and soft palate);

13: PNS-SPT (SPL– soft palate

length); 14: SPC-SPD (soft

palate thickness); 15: SPT-

SPpp (soft palate height); 16:

PNS-PPW1 (SPS – superior

pharyngeal space); 17: SPT-

PPW2 (IPS – inferior

pharyngeal space); 18:

SPL/SPS (the ratio between

soft palate length and superior

pharyngeal space); 19:

SPL/IPS (the ratio between

soft palate length and inferior

pharyngeal space) (Akcam et

al, 2002).  
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Mandibulan›n aç›sal ve boyutsal konumu

her üç grup aras›nda önemli ölçüde farkl›

b u l u n m u fl t u r. Grup 2’de mandibula en ile-

ride konumlan›rken, bu grubu Grup 3 takip

etmifltir (SNB; P<0.001). Grup 1’de ise

mandibula geride konumlanm›fl olarak de-

¤erlendirilebilir ki (Nperp-Pg); bu farkl›l›k

dolay› Grup 1 ile Grup 2 ve 3 aras›nda

önemli düzeyde farkl›l›k izlenmifltir

(P<0.001). Efektif mandibuler uzunluk (Co-

Gn) ve gonial aç› (Ar.Go.Me) bak›m›ndan

gruplar aras›nda farkl›l›k izlenmemifltir.

Maksiller-Mandibuler ‹liflkiler
ANB aç›s›, Grup 2 ve Grup 3 aras›nda

önemli düzeyde farkl› bulunmufl

(P<0.001), Grup 2’de Grup 3’den daha

yüksek de¤erde ölçülmüfltür. Mandibular

plan aç›s› (SN/GoGn), overjet ve overbite

ise tüm gruplar için benzer bulunmufltur.

Yumuflak Damak
Sert ve yumuflak damak aras›ndaki aç›

(ANS.PNS.SPT) Grup 1’de en genifl olarak

ölçülmüfl, bu grubu Grup 2 ve 3 takip et-

m i fl t i r. Ancak, bu farkl›l›klar istatistik ola-

rak önem tafl›mam›flt›r. Yumuflak damak

uzunlu¤u (PNS-SPT) yine istatistik olarak

önem tafl›mamakla birlikte Grup 3’e en

uzun olarak tespit edilmifl, bu grubu Grup

1 ve 2 takip etmifltir (PNS-SPT = SPL).

Nazofarengeal Havayolu
Alt farengeal alan (SPT-posterior faren-

geal duvar 2 [PPW2]), Grup 2’e daha genifl

olmas› sebebiyle Grup 2 ve Grup 3 aras›n-

da önemli düzeyde farkl› bulunmufltur. Yu-

muflak damak uzunlu¤u ile üst farengeal

alan aras› oran (SPL/SPS) ve yumuflak da-

mak uzunlu¤u ile alt farengeal alan aras›

oran (SPL/IPS) Grup 3’de Grup 2’ye göre

daha yüksek bulunmufltur (s›ras›yla,

P<0.05 ve P<0.001).

wed by Group 3 (Nperp-A and SNA;

P<0.001). The maxilla positioned almost wit-

hin the normal range in Group 2. There was

no significant difference in the effective mid-

facial length (Co-A) between the groups.

Mandible

The angular and linear position the man-

dible was significantly different between all

Class III groups. The most protruded mandib-

le was in Group 2, followed by Group 3

(SNB; P<0.001). The mandible was almost

retrognathic in Group 1 (Nperp-Pg), therefore

this difference in Group 1 created a statistical

significance with Groups 2 and 3 (P<0.001).

There were no significant differences in effec-

tive mandibular length (Co-Gn) and gonial

angle (Ar.Go.Me) between the groups.

Maxillo-Mandibular Relations

ANB was significantly different between

Groups 2 and 3 (P<0.001). It was measured

greater in Group 2 than Group 3. The mandi-

bular plane angle (SN/GoGn), overjet and

overbite were similar in all groups.

Soft Palate

The angle between hard and soft palate

(ANS.PNS.SPT) was greater in Group 1, follo-

wed by Groups 2 and 3. However, these dif-

ferences were not statistically significant. The

soft palate length (PNS-SPT) was statistically

insignificantly longer in Group 3, followed

by Groups 1 and 2 (PNS-SPT = SPL).

Nasopharyngeal Airway

The inferior pharyngeal space (SPT-poste-

rior pharyngeal wall 2 [PPW2]) was signifi-

cantly different between Group 2 and 3

(P<0.01); it was wider in Group 2 than Gro-

up 3. The ratio between soft palate length

and superior pharyngeal space (SPL/SPS) and

the ratio between soft palate length and inferior
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Tablo I: Class III maloklüzyon

gruplar›ndaki bireylerin

yafllar›n›n ortalamalar› (X),

standart hatalar› (Sx),

minmum de¤erleri (min),

maksimum de¤erleri (max) ve

cinsiyetlere göre da¤›l›mlar›.

Table I: The mean (X),

standard errors (Sx),

minimum (min) and

maximum (max) values of the

ages of the subjects in the

Class III malocclusion groups.
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TARTIfiMA
‹skeletsel S›n›f III maloklüzyon ile nazofa-

rengeal boyutlar aras›ndaki iliflkinin aç›kl›¤a

kavuflturulmas›, bu bireylerin büyük olas›l›kla

ortognatik cerrahi için kuvvetli birer aday ol-

mas› sebebiyle önem tafl›maktad›r. Nakagawa

ve ark. (7) taraf›ndan, mandibulaya uygula-

nan çift tarafl› sagital split osteotomisi sonra-

s›nda nasofarengeal alanda belirgin miktarda

azalma rapor edilmifltir (7). Samman ve ark.

(13) ise, S›n›f III bireylere uygulanan farkl› cer-

rahi yöntemleri karfl›laflt›rd›klar› çal›flmalar›n-

da, maksillan›n cerrahi olarak ilerletildi¤i bi-

reylerde nazofarengeal derinlikte önemli dü-

zeyde art›fl tespit etmifllerdir (13). Ayn› grup

araflt›rmac›, çift çene cerrahi uygulamalar›n

(maksiller ilerletme + mandibuler geri-itme)

sadece mandibulan›n geriye hareket ettirildi¤i

gruba göre daha fazla nazofarengeal boyut ar-

t›fl›na sebep oldu¤unu belirtmifllerdir (13). Bu-

nunla birlikte, S›n›f III maloklüzyonun alt

gruplar›n›n nazofarengeal özelliklerinin belir-

lenmesi, ileri dönemdeki ortognatik cerrahi

ihtimalinin yan› s›ra, erken çocukluk ve adö-

lesan dönemlerdeki ortodontik tedavi planla-

malar› aç›s›ndan da büyük önem tafl›maktad›r

pharyngeal space (SPL/IPS) were greater in Gro-

up 3 compared with Group 2 (P<0.05 and

P<0.001, respectively). 

D I S C U S S I O N

It is important to clarify the relationship bet-

ween skeletal Class III malocclusion and nasop-

haryngeal dimensions, as that group of patient

would eventually be candidates for orthognat-

hic surg e r y. Nakagawa et al (7) reported signifi-

cant decreases in nasopharyngeal area follo-

wing bilateral sagittal split osteotomy of the

mandible (7). Samman et al (13) in the study

they compared different surgical procedures on

Class III patients, reported increase in nasop-

haryngeal depth in the maxillary advancement

group (13). They mentioned that bimaxillary

s u rgery group (maxillary advancement + man-

dibular setback) had better nasopharyngeal di-

mension results compared with mandibular set-

back alone group (13). Nevertheless, to define

the nasopharyngeal characteristics between the

subgroups of Class III malocclusion carries an

important role in orthodontic treatment plan-

ning during early childhood and adolescence

(Face mask therapy versus chin-cup).

      
       

      
       

      
                   

          
         

               

               
                                                    
                                                          
                                         

                 
                                                        
                                                       
                                             
                                                 

                                                        
                                                 
                                             
                                             
                                           

                       
                                                     
                                             

                                            
                                          
                                              
                                              
                                                   
                                              
                                                  

                                    

Tablo II: Grup 1 (maksiller

retrüzyon), Grup 2

(mandibuler protrüzyon) ve

Grup 3 (maksiller retrüzyon

ve mandibuler protrüzyon

kombinasyonu)’ün varyans

analizi (ANOVA) ve Duncan

testi ile karfl›laflt›r›lmas›.

X: Ortalama de¤er

Sx: Standart hata

Table II: The comparison of

Group 1 (maxillary retrusion),

Group 2 (mandibular

protrusion) and Group 3

(maxillary retrusion combined

with mandibular protrusion)

by Analysis of Variance

(ANOVA) and Duncan tests.

X: Mean                                

Sx: Standard error of mean                
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(Yüz maskesi veya çenelik?).

Bireyler
Çal›flmaya dahil edilen S›n›f III bireylere

ait lateral sefalometrik filmler rastgele seçil-

mifltir. Bu filmlerin çal›flman›n bafl›nda alt

gruplara ayr›lm›fl de¤ildi. Tüm çizimler ta-

mamland›ktan sonra filmler; Nperp-Point A

ve Nperp-Pogonion ölçümleri göz önünde

bulundurularak üç alt gruba ayr›lm›fllard›r

(17). Buna ra¤men 66 bireyin filmleri üç gru-

ba eflit say›da da¤›lm›flt›r. Yine tesadüfi bir fle-

kilde, gruplara dahil olan bireylerin yafl orta-

lamalar› da birbirine yak›n bulunmufltur (Tab-

lo 1). SNA, SNB, ANB, Nperp-A, Nperp-Pg,

Co-A, Co-Gn, overjet ve overbite ölçümleri

bireyleri grupland›rabilmek ve bu alt gruplar›

okuyuculara tan›tabilmek amac›yla dahil

edilmifltir. Bu sebeple, bu parametrelerin alt

gruplar aras›nda önemli düzeyde farkl› olma-

s› beklenen bir sonuçtur.

Nazofarengeal boyutlar›n 13 yafl›na kadar

h›zla geliflti¤i (18), daha sonra eriflkin döne-

me kadar yavafllayarak devam etti¤ini belirtil-

mifltir (19,20). Çal›flmam›za dahil olan birey-

lerin yafl aral›¤› 10.50-16.50 aras›ndad›r (or-

talama 13.26). Böylelikle, bireylerin orofa-

rengeal yap›lar›n›n eriflkin boyutlar›na yak-

laflm›fl oldu¤u söylenebilir.

Yumuflak Damak Uzunlu¤u ve Nazofa-
rengeal Havayolu

Yumuflak dama¤›n morfolojisi ve komflu

nazofarengeal dokular ile iliflkisi, yutkunma,

solunum ve konuflmada büyük rol oynamak-

tad›r. Yumuflak damak, düzgün konuflman›n

(artikülasyonun) elde edilebilmesi için gerek-

li olan velofarengeal kapanmadan sorum-

ludur. Damak yar›kl› bireylerde, yumuflak

damaktaki disfonksiyon ve yetersizlik

sebebiyle, hipernazal konuflma mevcuttur

(5). Yamamoto ve ark. (21) fliddetli iskeletsel

S›n›f III bireylerde de s›kl›kla konuflma prob-

lemlerine rastlanabilece¤ini belirtmifllerdir

(21). Çal›flmam›zda, S›n›f III alt gruplar›

aras›ndaki en belirgin farkl›l›klar, alt faren-

geal alan (SPT-PPW2) ve yumuflak damak

uzunlu¤u ile üst ve alt farengeal alanlar aras›

oranlarda (SPL/SPS ve SPL/ IPS) tespit edilmifl-

tir. Alt farengeal alan mandibulan›n ileride

konumland›¤› Grup 2’de daha genifl bulun-

mufltur. Üst farengeal alan da istatistik olarak

önemli bulunmasa da Grup 2’de en genifl

bulunmufltur. Ancak oranlar (SPL/SPS ve SPL/

Subjects

The lateral cephalograms of the Class III

patients included in this study were randomly

selected. The separation into groups was not

arranged at the beginning of the study. All tra-

cings were digitized at one time and then

grouped according to the Nperp-Point A and

Nperp-Pogonion (17). The distribution of the

66 patients into the three groups was almost

equal. The mean ages between groups and

the distribution of females and males within

groups were also coincidentally similar (Tab-

le 1). The variables SNA, SNB, ANB, Nperp-

A, Nperp-Pg, Co-A, Co-Gn, overjet and over-

bite were included in the study in order to se-

parate the Class III sample into subgroups

and to present the descriptive characteristics

of each group to the readers. That is a valid

explanation for the statistically significant dif-

ferences between those variables among the

three subgroups. 

Jeans et al (18) reported that the nasop-

haryngeal dimensions continue to grow ra-

pidly until 13 years of age (18), and then slow

until adulthood (19,20).In this study; the age

range was 10.50-16.50 years (with an avera-

ge of 13.26 years) which ensures that the

oropharyngeal structures had almost reached

adult size. 

Soft Palate Length and Nasopharyngeal

A i r w a y

The morphology of the soft palate and its

relations with adjacent nasopharyngeal

structures play an important role in swallo-

wing, respiration and phonation. Soft palate

length plays an important role in velop-

haryngeal closure in order to enable accura-

te phonation. As in cleft palate patients, the

dysfunction and incompetence of the soft

palate result with significant hypernasal spe-

ech (5). Yamamoto et al (21) reported that

articulatory speech disorders are frequently

observed in severe skeletal Class III patients

(21). In the present study, the most signifi-

cant differences between the Class III subg-

roups were observed in inferior pharyngeal

space (SPT-PPW2) and ratios of soft palate

length and superior-inferior pharyngeal spa-

ces (SPL/SPS and SPL/ IPS). Inferior pharyn-

geal space was significantly greater in Gro-

up 2 (mandibular prognathism). The superi-

or pharyngeal space was also greater in that
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IPS) Grup 2’de daha küçüktür ki, bu da bu

grupta yumuflak dama¤›n di¤er gruplara göre

(Grup 1 ve 3) daha k›sa olmas›ndan kaynak-

lanmaktad›r. Grup 2’de tespit edilen ve genifl

havayolu ile k›sa yumuflak damak aras›nda

bulunan bu uyumsuzluk çeflitli derecelerdeki

konuflma bozukluklar›n›n sebebi olabilir. Bu

verilerden yola ç›karak diyebiliriz ki, e¤er

S›n›f III bireylerde konuflma problemleri mev-

cutsa (21), bu problemlerin en s›k gözlendi¤i

alt grup mandibulan›n ileride konumland›¤›

bireylerden oluflacakt›r.

SONUÇLAR
• Mandibulan›n ileride konumland›¤› birey-

lerde farengeal havayolu boyutlar› en

genifltir, bu grubu maksiller gerilik ve mak-

siller gerilik+mandibuler ilerilik gruplar›

izlemektedir.

•  Mandibulan›n ileride konumland›¤› birey-

lerde yumuflak damak en k›sad›r, bu grubu

maksiller gerilik ve maksiller gerilik+man-

dibuler ilerilik gruplar› izlemektedir.

•  Mandibulan›n ileride konumland›¤› is-

keletsel S›n›f III bireylerde konuflma prob-

lemleri bulunma olas›l›¤› di¤er gruplara

göre daha fazla olabilir.

group (Group 2), although it was not found

statistically significant between groups. Ho-

w e v e r, the ratios were smaller in Group 2,

pointing out that the soft palate length is sig-

nificantly shorter than Groups 1 and 3. The

imbalance between greater pharyngeal spa-

ces (especially superior pharyngeal space)

and shorter soft palate may result with pho-

netic problems at various degrees. Therefo-

re, we could anticipate that if articulatory

speech disorders exist in Class III patients

(21), they are most likely observed in pati-

ents with prognathic mandibles. 

CONCLUSION

•  The pharyngeal airway dimensions are

greater in patients with prognathic man-

dibles, followed by maxillary retrusion

and maxillary retrusion combined with

mandibular protrusion patients.

•  The soft palate length is shorter in patients

with prognathic mandibles, followed by

maxillary retrusion and maxillary retrusion

combined with mandibular protrusion

patients.

•  Skeletal Class III patients with prognathic

mandibles may have a higher tendency in

having speech disorders.
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