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Sekil 1: Iskeletsel Smif IIT
malokliizyonun alt gruplarini
temsil eden lateral
sefalometrik radyografiler. a.
Grup 1. Maksiller retriizyon
kaynakli iskeletsel Sinif IIT; b.
Grup 2. Mandibuler
protriizyon kaynakl iskeletsel
Sinuf III; ¢. Grup 3. Maksiller
retriizyon ve mandibuler
protriizyon kombine iskeletsel

Sinf IIT

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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GeRfi

Nazofarengeal yapilar ve dental-kraniyofasi-
yal arasinda belirgin bir iligki oldugu rapor edil-
mistir (1-6). Bir grup calismada bu iliski vertikal
iskeletsel boyutlarda incelenirken (4,5), diger
bir grup calismada ise sagital boyutlarda deger-
lendirilmistir (6,7). Ayni zamanda normal birey-
lerin (st havayolu yapilarini inceleyen calisma-
lar da yapilmigtir (8,9). Bu calismalarin her bi-
rinde Sinif 1l malokliizyon ve nazofarengeal
morfoloji arasindaki iliski hakkinda yorumlara
rastlanabilmis olsa da, Sinif 1ll malokiizyon ve
nazofarengeal havayolu arasindaki iliski tizeri-
ne yayinlanmis bir calisma hentiz mevcut de-
gildir.

"Mandibuler prognatizm" ve "Sinif [l malok-
lizyon" terimleri genellikle es anlamli olarak
kullaniimaktadir. Ancak, pek ¢ok arastirma ta-
rafindan Sinif 1ll malokliizyonun muhtelif sayi-
da iskeletsel ve dental komponentlerin kombi-
nasyonlar seklinde bulunabilecegine dikkat
cekilmistir (10-12). Bazi galismalar Sinif 1l alt
gruplar arasinda hacimsel farkliliklar oldugu
belirtmislerdir (mandibuler hiperplazi ve/veya
maksiller hipoplazi)(13). Bununla birlikte, mak-
silla ve mandibulanin uzunluk olarak tiim Sinif
11l alt gruplarinda benzer oldugu, sadece ¢ene-

lerin pozisyon ve iliskilerin alt gruplar arasinda
farklilik gosterebilecegi de rapor edilmistir (14).
Bu sebeple, maksilla ve mandibulanin pozis-
yonlarindan etkilendigi bilinen (4-7,13,15) yu-
musak damak ve nazofarengeal havayolu mor-
folojisinin, Sinif Ill alt gruplari arasinda nasil
farklilik gosterdiginin degerlendirilmesi anlaml
olacaktir.

Altug-Atag, Kurt

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 IlI
malocclusion and nasopharyngeal morpho-
logy. But no published article on the correla-
tion between Class Ill malocclusion and up-
per airway morphology does exist yet.

The terms "mandibular prognathism" and
"Class Il malocclusion" have generally been
used to emphasize the same discrepancy.
However, several studies have shown that a
Class 1l 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 I
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
Il malocclusion group, while the position
and relationship of the jaws differ in every
Class Il malocclusion subgroup (14). There-
fore, it is more likely to observe differences in
soft palate and nasopharyngeal airway morp-
hology between Class Il subgroups, as those
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Sinif 1Il Malokliizyon ve Nazofarengeal Havayolu
Class Il Malocclusion and Nasopharyngeal Airway

Bu retrospektif calismanin amaci; Sinif llI
malokliizyon alt gruplarinin yumusak damak
morfolojisi ve nazofarengeal havayolu boyut
lari bakimindan degerlendirilmesidir.

B<REYLER ve YONTEM

Calismaya, Ankara Universitesi, Ortodonti
Anabilim Dali'na ortodontik-ortopedik tedavi
amaciyla basvuran 66 birey (21 erkek, 45 kiz)
dahil edilmistir. Calismaya dahil edilme kriter-
leri olarak; (1) Bireylerin iskeletsel Sinif 1ll ma-
lokltizyona sahip olmalari (ANB < 0°), (2) late-
ral sefalometrik filmler Gizerinde dental Sinif Il
kanin ve molar iligkinin tespit edilebilmesi, (3)
bireylerin daimi dislenme doneminde bulun-
malari, (4) lateral sefalometrik filmlerin iyi ka-
litede olmasi sartlari aranmustir.

Bireylerin yas araligi 10.50-16.50, ortala-
ma yaslari 13.26 yildir. Bireylerin gruplara
dagilhimlari ve yaglarinin ortalama degerleri,
standart hatalari, minimum ve maksimum de-
gerleri Tablo 1’de izlenebilmektedir.

Calisma, bireylerden tedavi basinda alinan
lateral sefalometrik filmler Gzerinde yuratil-
mistir. Bireyler, maksilla ve mandibulalari-
nin konumlarina gore tg gruba ayrilmiglardir.

Maksillanin  pozisyonu, sella-nasion-A
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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 Ill subg-
roups.

SUBJECTS and METHODS

A total of 66 patients (21 male and 45 fe-
male) with Class 1l 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 Ill malocclusion
(ANB < 0°); (2) dental Class Ill molar and ca-
nine relationship as determined from the late-
ral cephalograms; (3) permanent dentition; (4)
good quality pretreatment lateral cephalog-
rams.

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-

Sekil 2: Iskeletsel ve
dentoalveoler dlctimler: 1:
SNA; 2: Nperp-A(Anoktasi
ile nasion perpendikiiler arasi
mesafe); 3: Co-A: efektif orta
yliz uzunlugu; 4: SNB; 5:
Nperp-Pg (Pogonion noktasi
ile nasion perpendikiiler aras1
mesafe); 6: Co-Gn: efektif
mandibuler uzunluk; 7:
Ar.Go.Me: gonial ag1; 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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Sekil 3: Sekil 3. Yumusak
damak ve nazofarengeal
havayolu noktalar1: ANS (6n
nasal spina); PNS (arka nasal
spina); SPT (yumusak damak
ucu); SPC (yumusak amak
ortas1); SPD (yumusak damak
sirt1); SPpp (yumusak damak
ucundan palatal diizleme
[ANS-PNS] ¢izilen dikmenin
kesisme noktas1); PPW1 (arka
farengeal duvar 1 - palatal
diizlemin arka farengeal
duvar kestigi nokta); PPW2
(arka farengeal duvar 2 -
palatal diizleme paralel olarak
gizilen ve SPT noktasindan
gecen diizlemin arka farengeal
duvari kestigi 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).

212

noktasi arasindaki act (SNA; norm degeri 82°)
(16) ve Nasion perpendikiiler-A noktasi arasi
mesafe ile (Nperp-A; norm degeri 0 ile +1
mm arasi) (17) tespit edilmistir.

Mandibulanin pozisyonu, sella-nasion-B
noktasi arasindaki aci (SNB; norm degeri 80°)
(16) ve Nasion perpendikiiler-pogonion arasi
mesafe ile (Nperp-Pg; norm degeri -4 ile +2
mm arasi) (17) tespit edilmistir.

Bu siniflandirmaya gore yapilan degerlen-
dirmeden sonra bireyler 3 gruba ayrilmigtir
(Sekil 1);

Grup 1: Maksiller gerilige bagli iskeletsel Si-
nif 11l malokliizyon

Grup 2: Mandibuler ilerilige bagl iskeletsel
Sinif [Il malokliizyon

Grup 3: Maksillanin geride ve mandibulanin
ileride konumlandigi kombine iskelet-
sel Sinif 1l maloklizyon grubu.

Sefalometrik Analiz

Lateral sefalometrik filmler tizerindeki ¢i-
zimler 0.3 mm kursun kalem ile asetat kagidi
Uzerine yapilmis ve referans noktalari belir-
lenmistir (Sekil 2-4). Yirmi iki referans nokta-
st ve ondokuz parametre PorDios (Purpose
on Request Digitizer Input Output System,
Institute of Orthodontic Computer Science,
Aarhus, Denmark) sefalometrik analiz prog-
rami kullanilarak élctulmastir (Sekil 2-4).

«statistik Analiz
Her parametre icin ortalama ve standart

Altug-Atag, Kurt

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 lll malocclusion originated
from maxillary retrusion.

Group 2: Class lll malocclusion originated
from mandibular protrusion.

Group 3: Class lll 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

Tiirk Ortodonti Dergisi 2006,19:209-218
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Parametre 18: SPL/SPS: 13/16
Parametre 19: SPUIPS: 1317

hata degerleri hesaplanmistir. Sinif 11l malok-
ltzyonun (g alt grubu arasindaki farkliliklari
tespit amaciyla Varyans Analizi ve Duncan
Testi uygulanmustir.

Guvenilirlik (Metod hatas»)

Rastgele secilen 20 bireye ait lateral sefa-
lometrik filmler tizerinde cizimler ayni aras-
tirmaci tarafindan bir ay sonra tekrarlanmustir.
Bu iki seri arasinda onemli farklilik bulunma-
mis ve guvenilirlik katsayisi (r) 0.93-0.99 ara-
sinda tespit edilmistir.

BULGULAR

Her t¢ Sinif 1ll alt grubuna ait boyutsal ve
agisal 6lctimlerin ortalama degerleri ve stan-
dart hatalari Tablo 2’de izlenebilmektedir.
Gruplar arasi farklarin Varyans Analizi (ANO-
VA) ve Duncan Testi ile karsilastirilmasi da
Tablo 2'de sunulmaktadir.

Maksilla

Maksillanin pozisyonu her G¢ grup arasin-
da onemli olcude farkhlik gostermektedir.
Maksillanin en geride konumlandigi bireyler
Grup 1’de bulunmaktadir ve bu grubu Grup
3 takip etmektedir (Nperp-A and SNA;
P<0.001). Grup 2’de maksillanin normal si-
nirlar icinde konumlandigr izlenmistir. Efektif
orta yiiz uzunlugunda (Co-A) gruplar arasin-
da fark izlenmemistir.

Mandibula

Turkish Journal of Orthodontics 2006;19:209-218

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 11l 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 Ill 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 Il groups. The
most retruded maxilla was in Group 1, follo-

Sekil 4: Yumusak damak ve
nazofarengeal havayolu
Olgtimleri: 12: ANS.PNS.SPT
(palatal diizlem ile yumusak
damak arasi ag1); 13: PNS-SPT
(SPL- yumusak damak
uzunlugu); 14: SPC-SPD
(yumusak damak kalinligy);
15: SPT-SPpp (yumusak
damak ytiksekligi); 16: PNS-
PPW1 (SPS - iist farengeal
alan); 17: SPT-PPW2 (IPS - alt
farengeal alan); 18: SPL/SPS
(yumusak damak uzunlugu
ile tist farengeal alanin orani);
19: SPL/IPS (yumusak damak
uzunlugu ile alt farengeal
alanin oran1) (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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Tablo I: Class IIT malokliizyon
gruplarindaki bireylerin
yaslarimin ortalamalar1 (X),
standart hatalar1 (Sx),
minmum degerleri (min),
maksimum degerleri (max) ve

cinsiyetlere gére dagilimlar:.

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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Mandibulanin acisal ve boyutsal konumu
her t¢ grup arasinda onemli olgtide farkl
bulunmustur. Grup 2’de mandibula en ile-
ride konumlanirken, bu grubu Grup 3 takip
etmistir (SNB; P<0.001). Grup 1'de ise
mandibula geride konumlanmis olarak de-
gerlendirilebilir ki (Nperp-Pg); bu farklilik
dolayr Grup 1 ile Grup 2 ve 3 arasinda
onemli dizeyde farklilik izlenmistir
(P<0.001). Efektif mandibuler uzunluk (Co-
Gn) ve gonial aci (Ar.Go.Me) bakimindan
gruplar arasinda farkhilik izlenmemistir.

Maksiller-Mandibuler «iflkiler

ANB acisi, Grup 2 ve Grup 3 arasinda
onemli  duzeyde farkli  bulunmus
(P<0.001), Grup 2'de Grup 3’den daha
yuksek degerde olc¢ilmiustiur. Mandibular
plan acist (SN/GoGn), overjet ve overbite
ise tiim gruplar icin benzer bulunmustur.

Yumuflak Damak

Sert ve yumusak damak arasindaki agi
(ANS.PNS.SPT) Grup 1’de en genis olarak
olgtilmus, bu grubu Grup 2 ve 3 takip et-
mistir. Ancak, bu farkhliklar istatistik ola-
rak onem tasimamistir. Yumusak damak
uzunlugu (PNS-SPT) yine istatistik olarak
onem tasimamakla birlikte Grup 3’e en
uzun olarak tespit edilmis, bu grubu Grup
1 ve 2 takip etmistir (PNS-SPT = SPL).

Nazofarengeal Havayolu

Alt farengeal alan (SPT-posterior faren-
geal duvar 2 [PPW2]), Grup 2’e daha genis
olmasi sebebiyle Grup 2 ve Grup 3 arasin-
da 6nemli diizeyde farkli bulunmustur. Yu-
musak damak uzunlugu ile st farengeal
alan arasi oran (SPL/SPS) ve yumusak da-
mak uzunlugu ile alt farengeal alan arasi
oran (SPL/IPS) Grup 3’de Grup 2’ye gore
daha yuksek bulunmustur (sirasiyla,
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 11l 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

Tiirk Ortodonti Dergisi 2006,19:209-218
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TARTIfiMA

iskeletsel Sinif lll malokliizyon ile nazofa-
rengeal boyutlar arasindaki iliskinin agikhga
kavusturulmasi, bu bireylerin buytk olasilikla
ortognatik cerrahi icin kuvvetli birer aday ol-
masi sebebiyle 6nem tagimaktadir. Nakagawa
ve ark. (7) tarafindan, mandibulaya uygula-
nan cift tarafli sagital split osteotomisi sonra-
sinda nasofarengeal alanda belirgin miktarda
azalma rapor edilmistir (7). Samman ve ark.
(13) ise, Sinif 1l bireylere uygulanan farkh cer-
rahi yontemleri karsilagtirdiklari ¢calismalarin-
da, maksillanin cerrahi olarak ilerletildigi bi-
reylerde nazofarengeal derinlikte 6nemli du-
zeyde artis tespit etmislerdir (13). Ayni grup
arastirmaci, cift cene cerrahi uygulamalarin
(maksiller ilerletme + mandibuler geri-itme)
sadece mandibulanin geriye hareket ettirildigi
gruba gore daha fazla nazofarengeal boyut ar-
tisina sebep oldugunu belirtmislerdir (13). Bu-
nunla birlikte, Sinif Il maloklizyonun alt
gruplarinin nazofarengeal 6zelliklerinin belir-
lenmesi, ileri donemdeki ortognatik cerrahi
ihtimalinin yani sira, erken gocukluk ve ado-
lesan donemlerdeki ortodontik tedavi planla-
malari agisindan da biytik 6nem tagimaktadir

Turkish Journal of Orthodontics 2006;19:209-218

pharyngeal space (SPL/IPS) were greater in Gro-
up 3 compared with Group 2 (P<0.05 and
P<0.001, respectively).

DISCUSSION

It is important to clarify the relationship bet-
ween skeletal Class Il malocclusion and nasop-
haryngeal dimensions, as that group of patient
would eventually be candidates for orthognat-
hic surgery. 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 1l patients, reported increase in nasop-
haryngeal depth in the maxillary advancement
group (13). They mentioned that bimaxillary
surgery 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 Ill malocclusion carries an
important role in orthodontic treatment plan-
ning during early childhood and adolescence
(Face mask therapy versus chin-cup).

Tablo I Grup 1 (maksiller
retriizyon), Grup 2
(mandibuler protriizyon) ve
Grup 3 (maksiller retriizyon
ve mandibuler protriizyon
kombinasyonu)’iin varyans
analizi (ANOVA) ve Duncan
testi ile kargilastirilmasi.

X: Ortalama deger

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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(Ytuz maskesi veya genelik?).

Bireyler

Calismaya dahil edilen Sinif Ill bireylere
ait lateral sefalometrik filmler rastgele secil-
mistir. Bu filmlerin calismanin basinda alt
gruplara ayrilmis degildi. Tim cizimler ta-
mamlandiktan sonra filmler; Nperp-Point A
ve Nperp-Pogonion 6l¢iimleri gbz 6niinde
bulundurularak tg¢ alt gruba ayrilmiglardir
(17). Buna ragmen 66 bireyin filmleri t¢ gru-
ba esit sayida dagilmistir. Yine tesadiifi bir se-
kilde, gruplara dahil olan bireylerin yas orta-
lamalari da birbirine yakin bulunmustur (Tab-
lo 1). SNA, SNB, ANB, Nperp-A, Nperp-Pg,
Co-A, Co-Gn, overjet ve overbite ol¢timleri
bireyleri gruplandirabilmek ve bu alt gruplari
okuyuculara tanitabilmek amaciyla dabhil
edilmistir. Bu sebeple, bu parametrelerin alt
gruplar arasinda énemli diizeyde farkl olma-
si beklenen bir sonugtur.

Nazofarengeal boyutlarin 13 yasina kadar
hizla gelistigi (18), daha sonra eriskin déne-
me kadar yavaglayarak devam ettigini belirtil-
mistir (19,20). Calismamiza dahil olan birey-
lerin yas araligi 10.50-16.50 arasindadir (or-
talama 13.26). Boylelikle, bireylerin orofa-
rengeal yapilarinin erigskin boyutlarina yak-
lagmis oldugu soylenebilir.

Yumuflak Damak Uzunlusu ve Nazofa-
rengeal Havayolu

Yumusak damagin morfolojisi ve komsu
nazofarengeal dokular ile iliskisi, yutkunma,
solunum ve konusmada biytik rol oynamak-
tadir. Yumusak damak, diizgiin konusmanin
(artiktilasyonun) elde edilebilmesi igin gerek-
li olan velofarengeal kapanmadan sorum-
ludur. Damak vyarikli bireylerde, yumusak
damaktaki disfonksiyon ve yetersizlik
sebebiyle, hipernazal konusma mevcuttur
(5). Yamamoto ve ark. (21) siddetli iskeletsel
Sinif 11l bireylerde de siklikla konusma prob-
lemlerine rastlanabilecegini belirtmislerdir
(21). Cahsmamizda, Smif Il alt gruplan
arasindaki en belirgin farkliliklar, alt faren-
geal alan (SPT-PPW2) ve yumusak damak
uzunlugu ile tst ve alt farengeal alanlar arasi
oranlarda (SPL/SPS ve SPL/ IPS) tespit edilmis-
tir. Alt farengeal alan mandibulanin ileride
konumlandigi Grup 2'de daha genis bulun-
mustur. Ust farengeal alan da istatistik olarak
onemli bulunmasa da Grup 2’de en genis
bulunmustur. Ancak oranlar (SPL/SPS ve SPL/
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Subjects

The lateral cephalograms of the Class lll
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 Ill 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
Airway

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 Il patients
(21). In the present study, the most signifi-
cant differences between the Class Il 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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Sinif 1Il Malokliizyon ve Nazofarengeal Havayolu

Class Il Malocclusion and Nasopharyngeal Airway

IPS) Grup 2’de daha kugtktur ki, bu da bu
grupta yumusak damagin diger gruplara gore
(Grup 1 ve 3) daha kisa olmasindan kaynak-
lanmaktadir. Grup 2’de tespit edilen ve genis
havayolu ile kisa yumusak damak arasinda
bulunan bu uyumsuzluk cesitli derecelerdeki
konusma bozukluklarinin sebebi olabilir. Bu
verilerden yola c¢ikarak diyebiliriz ki, eger
Sinif 1l bireylerde konusma problemleri mev-
cutsa (21), bu problemlerin en sik gozlendigi
alt grup mandibulanin ileride konumlandigi
bireylerden olusacaktir.

SONUCLAR
Mandibulanin ileride konumlandigi birey-
lerde farengeal havayolu boyutlari en
genistir, bu grubu maksiller gerilik ve mak-
siller gerilik+mandibuler ilerilik gruplan
izlemektedir.
Mandibulanin ileride konumlandigi birey-
lerde yumusak damak en kisadir, bu grubu
maksiller gerilik ve maksiller gerilik+man-
dibuler ilerilik gruplari izlemektedir.
Mandibulanin ileride konumlandigi is-
keletsel Sinif lll bireylerde konusma prob-
lemleri bulunma olasihgl diger gruplara
gore daha fazla olabilir.

group (Group 2), although it was not found
statistically significant between groups. Ho-
wever, 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 Ill patients
(21), they are most likely observed in pati-
ents with prognathic mandibles.

CONCLUSION

e 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.

e Skeletal Class Il patients with prognathic
mandibles may have a higher tendency in
having speech disorders.

KAYNAKLAR/REFERENCES

. McNamara JA Jr. Influence of respiratory pattern on
craniofacial growth. Angle Orthod 1981; 51: 269-300.

. Solow B, Siershaek-Nielsen S, Greve E. Airway
adequacy, head posture and craniofacial morphology.
Am ] Orthod 1984; 86: 214-223.

. Ceylan I, Oktay H. A study on the pharyngeal size in
different skeletal patterns. Am J Orthod Dentofacial
Orthop 1995; 108: 69-75.

. Joseph AA, Elbaum J, Cisneros G), Eisig SB. A
cephalometric comparative study of the soft tissue
airway dimensions in persons with hyperdivergent and
normodivergent facial pattern. J Oral Maxillofac
Surg1998; 56: 135-139.

. Akcam MO, Toygar TU, Wada T. Longitudinal
investigation of soft palate and nasopharyngeal airway
relations in different rotation types. Angle Orthod
2002; 72:521-526.

. Abu Allhaija ES, Al-Khateeb SN. Uvulo-glosso-
pharyngeal dimensions in different anteroposterior
skeletal patterns. Angle Orthod 2005; 76: 1012-1018.

Nakagawa F, Ono T, Ishiwata Y, Kuroda T.

Turkish Journal of Orthodontics 2006;19:209-218

8.

9.

Morphological changes in the upper airway structure
following surgical correction of mandibular
prognathism. Int J Adult Orthod Orthognath Surg
1998; 13: 299-306.

Shen GF, Samman N, Qiu WL, Tang YS, XiaJ, Huang YL.
Cephalometric studies on the upper airway space in
normal Chinese. Int J Oral Maxillofac Surg 1994; 23:
243-247.

Johnston CD, Richardson A. Cephalometric changes in
adult pharyngeal morphology. Eur ] Orthod 1999; 21:
357-362.

10. Ellis E 3rd, McNamara JA Jr. (@) Components of adult

Class Il malocclusion. J Oral Maxillofac Surg 1984;
42:295-305.

. Ellis E 3rd, McNamara JA Jr. (b) Components of adult
Class Il open-bite malocclusion. Am J Orthod 1984;
86:277-90.

12. Guyer EC, Ellis EE 3rd, McNamara JA Jr, Behrents RG.

Components of class Il malocclusion in juveniles and
adolescents. Angle Orthod 1986; 56: 7-30.

13. Samman N, Tang SS, Xia J. Cephalometric study of the




upper aiway in surgically corrected Class Il skeletal
deformity. Int J Adult Orthod Orthognath Surg
2002; 17: 180-190.

14. Erdem D, Altug-Atac AT, Alkumru P. The
dentoskeletal compariison of Class Ill malocclusion
types. World Federation of Orthodontists, 6th
International Congress, September 10-14, 2005,
Paris, France.

15. Battagel JM, L'Estrange PR. The cephalometric
morphology of patients with obstructive sleep
apnoea (OSA). Eur J Orthod 1996; 18: 557-569.

16. Steiner CC. Cephalometrics for you and me. Am )
Orthod 1953; 39: 729-755.

17. McNamara JA Jr. A method of cephalometric
evaluation. Am J Orthod 1984; 86: 449-69.

18. Jeans WD, Fernando DCJ, Maw AR, Leighton BC. A
longitudinal study of the growth of the nasopharynx

19.

20.

21.

Altug-Atag, Kurt

and its contents in normal children. B J Radiol
1981; 54: 117-121.

Handelman CS, Osborne G. Growth of the
nasopharynx and adenoid development from one
to eighteen years. Angle Orthod 1976; 46: 243-
259.

Tourné LPM. Growth of the pharynx ant its
physiological implications. Am ] Orthod Dentofac
Orthop 1991; 99: 129-139.

Yamamoto T, Imani T, Umeda K. Acoustic
characteristics of the frictives in the surgical class IlI
patients. In: Morimoto T, Matsuya T, Takada K, eds.
Brain and Oral Functions, Oral Motor Function and
Dysfunction. Amsterdam: Elsevier; 1995: 611-615.
In: Akcam MO, Toygar TU, Wada T. Longitudinal
investigation of soft palate and nasopharyngeal
airway relations in different rotation types. Angle
Orthod 2002; 72: 521-526.

Contents

Radiographic
Cephalometry

From Basics to 3-D Imaging

Radiographic Cephalometry: From Basics to 3-D Imaging, Second Edition
/Author(s)/ Editor(s): Jacobson, Alexander and Jacobson, Richard L.

1. The Role of Radiographic Cephalometry in Diagnosis and Treatment Planning
2. Twenty Centuries of Cephalometry

3. Radiographic Cephalometric Technique

4. Tracing Technique and Identification of Landmarks

5. Advantages and Accuracy of Digital Versus Film-Based Cephalometry
6. Downs Analysis
7. Steiner Analysis
8. Ricketts Analysis
9. Wits Appraisal
10. McNamara Analysis
11. Tweed Analysis

12. The Geometry of Cephalometry

13. Superimposition of Cephalometric Radiographs

14. Natural Head Position: The Key to Cephalometry

15. The Moorrees Mesh Diagram: Proportionate Analysis of the Human Face
16. Template Analysis

17. The Proportionate Template

18. Digital Application of the Proportionate Template

19. Soft Tissue Evaluation

20. Digital Imaging in Orthodontics

21. Cephalometric Imaging in 3-D

22. Three-Dimensional Cephalometry

23. Posteroanterior is Cephalometry: Craniofacial Frontal Analysis
24. How Reliable is Cephalometric Prediction?

/Accompanying CR-ROM

Manual Tracing Templates and Techniques

Digital Tracing Templates and Techniques

Video Clips Demonstrating 3-D Technology

Edited by Alexander Jacobson, DMD, MS, MSDS, PhD

and Richard L. Jacobson, DMD, MS

Edited by
Alexander Jacobson,
Richard L. Jacobson, b

SBN 0-86715-461-6

Book/CD-ROM set; PC and Macintosh platforms

320 pp; 509 illus (192 color) Price: $ 110.00

Order: siparis@quintessence.com.tr Fax:+90 212 230 34 19

Tiirk Ortodonti Dergisi 2006,19:209-218
218



