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Fonksiyonel Anterior Kaymanin Etkileri
Effects of Mandibular Anterior Shifting

GiRis

Posterior capraz kapanis, molarlar, premo-
larlar veya her ikisinde birlikte gortilen buk-
ko-lingual iliski uyumsuzlugudur (1,2). Tek
tarafli veya cift tarafli gortlebilir. Etiyolojisi
dental, iskeletsel, néromuskiler fonksiyonel
komponentlerin kombinasyonudur ve mak-
siller dental ark genisliginin azalmasi ile ka-
rakterizedir (3). Bu azalma parmak emme (4-
6), anormal yutkunma aliskanliklari (5), nazal
alerji veya adenoid dokularin sebep oldugu
st hava yolu obstriiksiyonlari sebebiyle olu-
sabilir (6,7). Mandibula sentrik iliskiden sen-
trik oklizyona gecerken yana veya anteriora
dogru bir kayma gosterebilir. Rabie ve arka-
daglarina gore, sentrik iliskide Sinif Il molar
iliski varken okliizyonda Sinif | molar iliskiye
kayma psodo Sinif Il veya fonksiyonel ante-
rior kaymayi gosterir. Ayrica orta yiiz uzunlu-
gunda azalma, normal mandibular uzunluk
varken hastanin alt ¢enesinin 6ne kaymasi,
retrokline st keserler ve normal egimde alt
keserlerin olmasi da bu duruma eslik eder (8).

Maksilla ve mandibular disler arasinda pri-
mer temaslar olabilir ve mandibula okliizal
interferenslerdan kurtulmak icin yana veya
one dogru kayar ve fonksiyonel ¢capraz kapa-
nis olusur (9-11). Fonksiyonel capraz kapa-
nislarda olusan okluzal uyumsuzluklar tem-
poromandibular eklem hastaliklarinin etiyo-
lojisinde énemli rol oynar (12,13). Fonksiyo-
nel yan capraz kapanis gosteren cocuklarda
her iki tarafli mandibular kondilin glenoid
fossa icinde farkli konumda oldugu goril-
mustir. Capraz kapanis tarafindaki kondil
glenoid fossa icinde daha st ve geri konum-
da bulunur (14). Eger biyiliyen cocuklarda
fonksiyonel ¢apraz kapanis tedavi edilmeden
birakilirsa kondilin adaptif btiytimesi ile mor-
folojik capraz kapanis olusabilir. Benzer se-
kilde alt cene fonksiyonel olarak 6ne kayma-
ya devam ederse ve erken yasta diizeltilmez-
se, fonksiyonel olan anomali morfolojik ka-
rakter kazanabilir (15,16).

Ust havayolu boyutlarinin azalmasi, man-
dibular yetersizlik, dil ve yumusak damak bo-
yutlarindaki artis obstruktif uyku apnesi
(OSA) sendromunun siddetini arttirir (17-20).
Biytimesi devam eden mandibular yetersizli-
ge bagli iskeletsel Sinif Il hastalarin tedavisin-
de alt ¢ceneyi 6nde konumlandiran fonksiyo-
nel apareyler yaygin bicimde kullanilmakta-
dir. Bu apareyler mandibula, hiyoid kemik,
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INTRODUCTION

Posterior cross bite is a condition of bucco-
lingual disharmony, observed in premolar, mo-
lar and in both regions (1,2). Cross bites can be
seen in unilaterally or bilaterally. Etiologic fac-
tors are combination of dental, skeletal, neuro-
muscular functional components and charac-
terized by reduction of maxillary dental arch
width (3). This reduction may be induced by
thumb sucking (4-6), by abnormal swallowing
habits (5) or by obstruction of the upper air-
ways due to adenoid tissue or nasal allergy
(6,7). Mandible may shift laterally or anteriorly
when changing from centric relation to the
centric occlusion. According to Rabie et al.,
Class Il molar relationship at centric relation
and Class | molar relationship at centric occlu-
sion indicates the pseudo Class Ill or functional
anterior shifting. In addition, reduced midface
length, forward position of the mandible with
normal mandibular length, retroclined upper
incisors and normal lower incisors are accom-
panied with this malocclusion (8).

Premature contacts may exist between the
maxillary and mandibular teeth, moreover
the mandible moves in anterior or lateral di-
rection to avoid from these interferences, and
functional cross-bite occurs (9-11). Occlusal
discrepancies have important roles as etiolo-
gic factors of temporomandibular joint prob-
lems (12,13). Condyles have different positi-
ons in glenoid fossa at both sides in children
with cross bite. Condyles are positioned
backward and superiorly within the glenoid
fossa on crossbite side (14). If crosshite does
not treated in growing children, morphologic
crossbite might occur by adaptive remode-
ling of condyle (15,16).

Reducing upper airway dimensions, man-
dibular insufficiency, enlarged tongue and
soft palate volume increase the severity of
obstructive sleep apnea (OSA) syndrome (17-
20). In growing skeletal mandibular retrog-
nathism patient, functional therapy is com-
monly used for mandibular advancement.
These appliances position the mandibula,
hyoid bone, tongue and soft palate in forward
direction to increase airway spaces (21,22).
From this point of view, it can be concluded
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Sekil 1. Fonksiyonel anterior
kayma: a) sentrik iliski, b)

sentrik okluzyon.

Figure 1. Functional anterior
shifting: a) centric relation, b)

centric occlusion.

Tablo 1. Fonksiyonel anterior
kaymasi olan hastalarla smnuf I
kontrol grubundaki bireylerin

yaslariin ortalamasi, stan-
dart sapmalar1 (S5d), mini-
mum degerleri (Min.), maksi-
mum degerleri (Maks.) ve

cinsiyetlere gore dagilimlari.

Table 1. Mean, standard devi-
ation (Sd), minimum (Min),
maximum (Max) and sex dis-
tribution of ages of functional
anterior shifting and Class I

control group patients.
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dil ve yumusak damagin énde konumlanma-
sini saglayarak havayolu genisligini arttir-
maktadir (21,22). Bu acidan bakildiginda
fonksiyonel kaymasi olan hastalarin alt gene-
sini 6ne dogru kaydirdiklarinda havayolu
boyutlari incelenmemistir.

Bugiine kadar fonksiyonel anterior kayma
ile ilgili yapilan calismalarda havayolu bo-
yutlarinin incelenmedigi bulunmustur. Bu
retrospektif calismanin amaci fonksiyonel an-
terior kaymanin havayolu boyutlarina ve
maksilla ve mandibulanin iskeletsel konumu-
na olan etkisinin degerlendirilmesidir.

BIREYLER ve YONTEM

Cahsma gruplarina, Erciyes Universitesi,
Ortodonti Anabilim Dali'na tedavi amaciyla
basvuran 48 hasta dahil edilmistir. Grup 1
maksiller darlik veya primer kontak sebebiyle
sentrik iliskiden sentrik okliizyona gecis sira-
sinda 2 mm veya (zeri fonksiyonel anterior
kaymasi (Sekil 1) (ANB: 0.31 + 3.49) olan 24
hastadan (11 erkek ve 13 kiz) olusmustur.
Grup 2, Sinif 1 okliizyona sahip (ANB: 2.47 +
2.27), anterior kaymasi olmayan ve hafif cap-
rasikligr olan 24 hastadan (7 erkek ve 17 kiz)
meydana gelmistir ve kontrol grubu olarak
kullanilmistir (Tablo 1). Calisma, bireylerin te-
davi baginda alinan lateral sefalometrik film-
leri Gzerinde yapilmistir. Tim sefalometrik
filmler sentrik iliski pozisyonunda alinmustir.

that functional anterior shifting may increase
the airway dimensions.

In the literature about the anterior functio-
nal shifting, the airway has not been analy-
zed. The aim of this retrospective study is to
evaluate the effects of functional anterior
shifting to the airway dimensions and to the
skeletal positioning of maxilla and mandible.

SUBJECTS and METHODS

The initial records of 48 patients applied
to the Erciyes University, Department of Ort-
hodontics for treatment, were incorporated to
the study groups. Group 1 consisted of 24 pa-
tients (11 male, 13 female) who had 2 mm
anterior functional shifting from centric rela-
tion to centric occlusion which caused by
maxillary constriction or primer contacts (Fi-
gure 1) (ANB: 0.31 + 3.49). Group 2 consis-
ted of 24 Class | patients (7 male, 17 female)
with slight crowding and with no anterior
shifting (ANB: 2.47 = 2.27) and was used as
the control group (Table 1). This study was
carried on lateral cephalometric films taken
before the beginning of the treatment. All
cephalometric films are taken in centric rela-

tion position.

Kronolojik yas (yil)
Chronogical age (years)

Ortalama Sd Min. Maks.
Mean Sd Min Max

Fonksiyonel Anterior Kayma
Functional Anterior Shifting

Sinif | kontrol

Class | control 24

13.52 2.95 8.08 18.64

13.99 1.79 10.86 19.66
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ANS

SPL: PNS-SPT
SPS: PPW1 PNS
IPS: PPW2-SPT

Sekil 2. Tanitic1 6lgtimler; 1:
SNA; 2: SNB; 3: ANB; 4:
SN/GoGn; 5: ANS-Me; 6:
Overjet; 7: Overbite. Maksil-
ler dlgtimler: 8: A-VR; 9: Co-
A (efektif midfasiyal uzun-
luk); 10: ANS-PNS; 11:
Nperp-A (A noktasr ile nasi-
on perpendikiiler aras1 mesa-
fe). Mandibular dl¢timler: 12:
B-VR;13: Pg-VR; 14: S-Go; 15:
Co-Gn (efektif mandibular
uzunluk); 16: Co-Go; 17: Go-
Gn; 18: Nperp-Pg (Pogonion
noktasi ile nasion perpendi-

kiiler aras1 mesafe).

Figure 2. Descriptive measu-
rements: 1: SNA; 2: SNB; 3:
ANB; 4: SN/GoGn; 5: ANS-
Me; 6: Overjet; 7: Overbite.
Maksiller measurements: 8:
A-VR; 9: Co-A (effective
midfacial lenght); 10: ANS-
PNS; 11: Nperp-A (the dis-
tance between Nasion per-
pendicular and point A).
Mandibular 6l¢timler: 12: B-
VR;13: Pg-VR; 14: S-Go; 15:
Co-Gn (effective mandibular
lenght); 16: Co-Go; 17: Go-
Gn; 18: Nperp-Pg (the distan-
ce between Nasion perpendi-

cular and pogonion).

Sekil 3. Yumusak damak ve
havayolu referans noktalar;
1: Ans-pns-spt; 2: pns-spt; 3:
spc-spd; 4: spt-SPpp; 5: pns-
ppw1; 6: spt-ppw2; 7:
spl/sps; 8: spl/lps; 9: sbti-
phwl; 10: pns-eb; 11: eb-tt; 12:
hy-Gogn; 13: psp-phws; 14:
sbtn-phwn.

Figure 3. Soft palate and
airway reference points: 1:
Ans-pns-spt; 2: pns-spt; 3:
spc-spd; 4: spt-SPpp; 5: pns-
ppwl; 6: spt-ppw2; 7:
spl/sps; 8: spl/lps; 9: sbti-
phwl; 10: pns-eb; 11: eb-tt; 12:
hy-Gogn; 13: psp-phws; 14:
sbtn-phwn
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Tablo 2. Maksiller ve
mandibular iskeletsel

Ol¢timler.

Table 2. Maxillary and
mandibular skeletal

measurements.

Sefalometrik Olgtimler

Lateral sefalometrik filmler tzerindeki ¢i-
zimler 0,3 mm kursun kalem ile asetat kagidi
zerine yapilmis ve referans noktalari belir-
lenmistir. SN-7° diizlemi horizontal referans
diizlemi (HR) olarak degerlendirilmis ve Sel-
la noktasindan horizontal referans diizlemine
dik vertikal referans diizlemi cizilmistir (VR).
Gruplar arasindaki benzerlikleri ve farklar
belirlemek amaciyla maksillo-mandibular
iliskiyi tamimlayici ol¢imler (SNA, SNB,
ANB, SN/Go-Gn, ANS-Me, overjet, overbite)
kullanilmistir (Sekil 2). Maksillanin (A-VR,
Co-A, ANS-PNS, Nperp-A) ve mandibulanin
(B-VR, Pg-VR, S-Go, Co-Gn, Co-Go, Go-Gn,
Nperp-Pg) boyutunu ve pozisyonunu tanim-
layan olctimler degerlendirilmistir. Havayolu

Ucar, Kurt, Ekizer, Ramoglu

Cephalometric Measurements

Cephalometric reference points were mar-
ked with 0.3 mm lead pencil on acetate tra-
cing paper. SN-7° plane was considered as
the horizontal reference plane (HR) and the
plane perpendicular to SN was considered as
the vertical reference plane (VR). In order to
define the similarities and differences betwe-
en the groups, the descriptive measurements
of maxilla-mandibular relationship (SNA,
SNB, ANB, SN/Go-Gn, ANS-Me, overjet,
overbite) were used (Figure 2). Measurements
that define the size and position of the maxil-
la (A-VR, Co-A, ANS-PNS, Nperp-A) and the
mandible (B-VR, Pg-VR, S-Go, Co-Gn, Co-
Go, Go-Gn, Nperp-Pg) were evaluated. For

Anterior Fonksiyonel Kayma

Kontrol Grubu

Functional Anterior Shifting Control Group

Ortalama Sd Ortalama Sd
Mean Sd Mean Sd

Maksillo-mandibular Ol¢iimler
Maxillo-mandibular Measurements
1. SNA (9 77,25 4,29 81,79 5,82 NS
2. SNB (9) 76,93 3,75 79,43 577 NS
3. ANB (9 0,31 3,49 2,47 227 NS
4. SN-GoGn (9 33,97 5,67 31,08 590 NS
5. ANS-Me (mm) 72,64 6,29 68,97 8,33 NS
6. Overjet (mm) 2,25 2,89 2,95 0,87 *
7. Overbite (mm) 1,12 1,77 2,87 1,46 NS
Maksiller Ol¢iimler
Maxillary Measurements
8. A-VR (mm) 65,60 5,16 71,14 6,01 NS
9. Co-A (mm) 83,85 5,11 90,22 537 NS
10. ANS-PNS (mm) 48,54 3,11 53,27 4,62 NS
11. Nper-A (mm) -3,41 3,55 1,00 2,82 NS
Mandibular Ol¢limler
Mandibular Measurements
12. B-VR (mm) 60,68 8,15 65,31 10,14 NS
13. Pg-VR (mm) 60,83 8,52 63,70 16,87 NS
14. S-Go (mm) 83,87 5,35 88,37 13,46 ~
15. Co-Gn (mm) 119,00 6,21 121,08 6,97 NS
16. Co-Go (mm) 64,39 4,85 64,70 5,76 NS
17. Go-Gn (mm) 68,72 5,17 73,87 6,53 NS
18. Nper-Pg (mm) -5,93 7,50 -2,06 6,21 NS

NS: Non significant; Sd: Standard deviation; *p<0,05, ** p<0,01

Tiirk Ortodonti Dergisi 2009,22:218-227
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Anterior Fonksiyonel

Kontrol Grubu

Kayma Functional Control p
Ortalama Sd Ortalama Sd
Mean Sd Mean Sd
Yumusak Damak Olgiimleri
Soft Palate Measurements
1. ans-pns-spt (%) 131,85 9,03 133,96 4,08 **
2. pns-spt (mm) 38,48 5,86 35,67 3,29 >
Havayolu Olgiimleri
Airway Measurements
3. spc-spd (mm) 9,40 218 1021 1,46 NS
4. spt-SPpp (mm) 28,46 5,12 25,33 3,45 NS
5. pns-ppw1 (mm) 25,85 6,49 27,02 3,58 *
6. spt-ppw2 (mm) 8,54 3,01 10,29 2,71 NS
7. spl/sps (%) 1,57 0,42 133 0,15 o
8. spl/lps (%) 5,39 3,05 369 1,02 .
9. sbti-phwl (mm) 9,38 3,69 8,48 239 *
10. pns-eb (mm) 66,71 7,11 68,60 7,08 NS
11. eb-tt (mm) 73,92 6,27 77,31 6,84 NS
12. hy-Gogn (mm) 16,21 6,21 16,73 5,69 NS
13. psp-phws (mm) 14,04 4,01 17,15 3,06 NS
14. sbtn-phwn (mm) 8,60 3,56 11,65 3,04 NS

NS: Non significant; Sd: Standard deviation; *p<0,05, ** p<0,01

olcumleri icin 17 referans noktasi lzerinde
14 6lctim (Ans-pns-spt, pns-spt, spc-spd, spt-
SPpp, pns-ppw1, spt-ppw2, spl/sps, spl/lps,
sbti-phwl, pns-eb, eb-tt, hy-Gogn, psp-phws,
sbtn-phwn) yapilmistir (Sekil 3).

istatistiksel Analiz

istatistiksel analizde her degiskenin orta-
lamalari ve ortalamalarinin standart sapma-
lart hesaplanmistir. Calisma ve kontrol grup-
larinin karsilastirilmasi icin bagimsiz t testi
kullantimistir.

Givenilirlik (Metot Hatasi)

Yirmi rastgele secilmis sefalometrik film
iki hafta sonra tekrar cizilmistir. iki seri film
arasinda 6nemli farklar bulunmamistir ve gii-
venilirlik katsayilart 0,95 ile 0,99 arasinda
degismistir.

BULGULAR

Capraz kapanisi ve fonksiyonel anterior
kaymasi olan hastalarda ve Sinif | kontrol gru-
bunda maksilla ve mandibulanin konumu
Tablo Il de, havayolu 6lgctimleri Tablo Il te
verilmistir.

Turkish Journal of Orthodontics 2009,22:218-227

airway measurements, 14 measurements and
17 reference points were used (Ans-pns-spt,
pns-spt, spc-spd, spt-SPpp, pns-ppw1, spt-
ppw2, spl/sps, spl/lps, sbti-phwl, pns-eb, eb-
tt, hy-Gogn, psp-phws, sbtn-phwn) (Figure 3).

Statistical Analysis

Statistical analysis included calculations of
the mean and standard error of the mean for
each variable. Independent t test was performed
for the comparison of study and control groups.

Reliability (Method Error)

Twenty randomly selected cephalograms
were retraced two weeks later. No significant
differences between the two series were fo-
und and the reliability coefficients (r) ranged
between 0.95 and 0.99.

RESULTS

The position of maxilla and mandibula of
the patients who had crossbite and functional
anterior shifting and Class | control group is
given at Table Il and airway measurements is
given at Table .

Tablo 3. Yumusak damak ve

havayolu 6l¢timleri.

Table 3. Soft palate and

airway measurements.
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Maksilla

Calismamizda, maksillaya ait tim para-
metreler (SNA, A-VR, Co-A, ANS-PNS, Nper-
A) Sinif | kontrol grubuna gore daha kicik
degerlere sahip olmasina karsin istatistiksel
olarak anlamli bir fark bulunamamustir.

Mandibula

Fonksiyonel kaymasi olan hastalarda man-
dibular ol¢timler (B-VR, Pg-VR, Co-Gn, Co-
Go, Go-Gn Nper-Pg) Sinif | hastalara gore da-
ha kucuktir. Ancak sadece S-Go olgcimi
kontrol grubuna gore anlamli oranda kiiciik
bulunmustur (p<0.05).

Yumugak Damak

Sert ve yumusak damak arasindaki acinin
(ans-pns-spt) fonksiyonel anterior kaymasi
olan hastalarda azaldigi  gorilmustir
(p<0.01). Bununla birlikte yumusak damak
uzunlugu (pns-spl) fonksiyonel anterior kay-
masi olan hastalarda istatistiksel olarak art-
mistir (p<0.01).

Nazofarengeal Havayolu

Ust havayolu mesafesi (pns-ppw1) fonksi-
yonel anterior kaymasi olan hastalarda azal-
mistir (p<0.05). Bununla birlikte yumusak da-
mak uzunlugu ile st farengeal alan arasi
oran (spl/sps) ve yumusak damak uzunlugu
ve alt farengeal alan arasi oran (spl/ips)
(p<0.01) ile alt havayolu mesafesi (sbti-phwl)
(p<0.05) fonksiyonel kaymasi olan hastalarda
istatistiksel olarak buytik bulunmustur.

TARTISMA

Literatiirde iskeletsel Sinif III hastalarda ya-
pilan iskeletsel ve havayolu ile ilgili calisma-
lar mevcuttur (23-26), ancak fonksiyonel an-
terior kaymasi olan hastalar ile ilgili ¢ok faz-
la calisma yapilmamistir. Bu calismada fonk-
siyonel anterior kaymasi olan hastalarin mak-
silla ve mandibulasinin iskeletsel ve havayo-
lu 6lgtimlerinin Sinif I kontrol grubu ile karsi-
lastirilmasi amaglanmustir.

Bu ¢alismada tedavi 6ncesi alinan sefalo-
metrik filmler Gzerinde iskeletsel ve hava yo-
lu olctimleri yapilmistir. iskeletsel malokliiz-
yona sahip hastalarda yapilan CT ve sefalo-
metrik film ¢alismalari karsilastirildiginda so-
nuclarin tutarh olmasi (26,27,29-31) sefalo-
metrik filmlerin havayolu 6lctimlerinde gtive-
nilir bir kayit oldugunu gostermektedir. Ca-

Ucar, Kurt, Ekizer, Ramoglu

Maxilla

Although all parameters regarding maxilla
were smaller in the study group than Class |
control group, statistically no significant dif-
ference was found.

Mandibula

Mandibular measurements (B-VR, Pg-
VR,Co-Gn, Co-Go, Go-Gn Nper-Pg) were
smaller in functional shifting group than Class
| group. Nevertheless, only the S-Go distance
was significantly small in anterior shifting gro-
up than the control group (p<0.05).

Soft Palate

Functional anterior shifting patients exhi-
bited significantly smaller hard and soft pala-
te angle (ans-pns-spt) (p<0.01) However soft
palate length was found to be increased in
these patients (p<0.01).

Nasopharyngeal Airway

Distance of upper airway (pns-ppw1) was
smaller in patients with functional anterior
shifting (p<0.05). In addition, the ratio betwe-
en the length of soft palate and upper phary-
ngeal area (spl/sps) and between length of soft
palate and lower pharyngeal area (spl/ips)
(p<0.01), and lower airway distance (sbti-
phwl) (p<0.05) were found statistically grea-
ter in the functional anterior shifting patients.

DISCUSSION

There are number of studies in literature
investigating the skeletal and airway structu-
res of the skeletal Class Ill patients (23-26),
but a few studies about the patients with an-
terior functional shifting exist. This study was
aimed to compare the maxillary and mandi-
bular skeletal and airway measurements of a
Class I control group with the patients who
had anterior functional shifting.

In this study skeletal and airway measure-
ments were performed on cephalometric
films taken before the treatment. Computer
tomography (CT) and cephalometric films
were compared in patient with skeletal ma-
locclusion (26,27,29-31), and found that
cephalometric films are reliable records in
airway measurements. Cameron et al. sho-

Tiirk Ortodonti Dergisi 2009,22:218-227
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meron ve arkadaslari yaptiklari calismada
adolesanlarda cone beam bilgisayarli tomog-
rafiler (CBBT) ve sefalogramlari karsilagtirmig-
lar ve sefalogramlarin BT’ler ile paralel sonug-
lar verdigini bulmuslardir (27). Malkog ve ark,
yaptiklari calismalarinda, sefalogramlarin ha-
vayolu boyutlari 6l¢timlerinde giivenilir ve
tekrarlanabilir oldugunu gostermiglerdir (28).

Rabie ve ark. fonksiyonel anterior kaymasi
olan hastalarda orta ytiz uzunlugunun Sinif |
hastalara gore daha kiictk oldugunu bulmus-
tur, bu durum maksiller retriizyona sebep
olur (8). Rabie ve arkadaslarinin calismasin-
daki hastalarin ortalama yasi 10,9 + 1,8 dir
ve bu donemde hastalarin, 6zellikle de kizla-
rin, pubertal buyiime atiim déneminde ol-
masi sebebiyle maksillanin konumu ile ilgili
degerlerde varyasyonlar gozlenmistir. Bu ca-
lismadaki hastalarin yas ortalamasi 13,5 +
2,9'dur ve hastalarin pubertal biiytime atilimi
tamamlanmak tizeredir. Rabie ve ark. anteri-
or kaymanin mandibular uzunluk (Go-Gn)
lizerine bir etkisinin olmadigini bulmuslardir
(8), bu sonug¢ bizim bulgularimizi destekle-
mektedir. Fonksiyonel anterior kaymanin te-
davi edilmemesi durumunda iskeletsel Sinif
Il anomaliye dontsecegi bilinmektedir
(15,16). Reyes ve arkadaslari, maksillanin sa-
gital pozisyonunu icin herhangi bir yas arali-
ginda Sinif Il ve normal bireyler arasinda fark
olmadigini, bununla birlikte Sinif Ill bireyler-
de mandibulanin sagital pozisyonunun daha
onde ve mandibular uzunlugun normal bi-
reylere gore daha buyik oldugunu belirtmis-
lerdir (24,26,32). Buna karsilik Kurt ve ark. is-
keletsel Simif 1l grubunda normal bireylere
gore maksillanin 6nemli miktarda retriiziv ol-
dugunu rapor etmistir (23). Bizim calisma-
mizdaki bireylerde; istatistiksel olarak anlam-
I olmasa da tiim maksiller 6lctimlerin daha
kicik oldugu bulunmustur. Bu sebeple fonk-
siyonel anterior kaymasi olan bireylere mak-
siller gerilik de eslik edebilir.

Hem BT hem de sefalometrik calismalarda
iskeletsel Sinif Ill hastalarin havayolu boyut-
lart Sinif 1 kontrol grubundan daha buyuktir
(25,29). Bizim calismamizda da fonksiyonel
anterior kaymasi olan hastalarda havayolun
boyutlarinda artis bulunmustur. Mandibula-
nin konumunun havayolu ile yakindan iliski-
si vardir. Alt genesi cerrahi olarak geri alinan
iskeletsel Sinif 11l hastalarda havayolu boyut-
larinin azaldigi, ileri alinan iskeletsel Sinif Il
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wed that, there is a significant positive relati-
onship between nasopharyngeal airway size
on cephalometric films and its true volumet-
ric size from a cone beam computed tomog-
raphy (CBCT) scan in adolescents (27). Mal-
koc et al. stated that cephalometric films are
significantly reliable and reproducible in de-
termining the airway dimensions (28).

Rabie et al found that midfacial length is
smaller in anterior functional shifting cases
when compared with the Class | patients, and
causes maxillary retrusion (8). In this study,
mean ages of the patients were 10.9 = 1.8
and these patients, especially females, were
in growth spurt period, so variations in maxil-
lary dimensions were shown. In our study pa-
tients mean age were 13.5 + 2.9 and they
were at the end of their growth spurt period.
Rabie et al. found that functional anterior
shifting does not affect the mandibular length
(Go-Gn) (8) and this result supports our fin-
dings. If anterior functional shifting is not
treated, it is known that there is a risk of de-
veloping to skeletal Class 1l malocclusion.
Reyes et al. showed that sagittal position of
maxilla in Class Ill patient was not different
from Class | patients and mandibular length
was larger than Class | patients (24,26,32). In
contrast, Kurt et al. reported that maxilla is
significantly retrusive in Class [ll patient,
when compared to the Class | patients (23). In
our study, all maxillary measurement was fo-
und lower than Class | group but this reducti-
on was not significant. Therefore, maxillary
retrusion can be observed in anterior functio-
nal shifting patients.

Both CT and cephalometric studies sho-
wed that, airway dimensions in skeletal Class
Il patients were larger than Class | patients
(25,29). Airway dimensions were increased
in functional anterior shifting patients in our
study. Mandibular position is related to air-
way dimensions. Airway was reduced in ske-
letal Class Il patient who had mandibular
setback treatment, increased in skeletal Class
Il patient who underwent mandibular advan-
cement (33,34). But no relation was detected
between the amount of mandibular setback
and airway reduction (34).
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hastalarda ise havayolunun arttigi bulunmus-
tur (33,34). Fakat mandibulanin geri alinma
miktari ile havayolu daralmasi arasinda bir
iliski saptanamamustir (34).

iskeletsel Sinif 1l hastalarda antero-posteri-
or yonde havayolu boyutlari Sinif | hastalar-
dan daha kicuk oldugu tespit edilmistir
(35,36). Baska bir calismada, iskeletsel Sinif Il
ve Sinif | bireyler arasinda havayolu boyutla-
ri arasinda bir fark bulunmamistir, bunun ya-
ninda Sinif Il vertikal biiyime modeli olan
hastalarin havayolu boyutlari Sinif 1l normal
buytme modeli olan hastalardan daha kiictik
oldugu gosterilmistir (37). Mandibular retrog-
natizm ile beraber OSA olan hastalarda alt
ceneyi 6ne alan apareylerle havayolu boyut-
larinda artis ve hastalarin semptomlarinin
azaldigr gosterilmistir (38,39). Bu calismada
da fonksiyonel olarak mandibulasi 6nde ko-
numlanan hastalarin havayolunun, kontrol
grubuna gore daha genis oldugu bulunmus-
tur. Bu durum fonksiyonel anterior kaymasi
olan hastalarda havayolu ile ilgili yapilarin
mandibulanin 6nde konumlanmasinin adap-
tasyonuna baglanabilir.

SONUCLAR

1. Alt genesi fonksiyonel olarak ©6nde ko-
numlanan hastalarda Sinif Ill iskeletsel egi-
lim gozlenmis ve havayolunun Sinif | kon-
trol grubuna gore daha genis oldugu sap-
tanmustir.

2. Maksillada postnatal gelisim geriligi fonk-
siyonel anterior kaymaya sahip hastalarda
gortlebilir.

Ucar, Kurt, Ekizer, Ramoglu

Airway dimensions in skeletal Class Il pa-
tients were found smaller than Class | patients
anterio-posteriorly (35,36). In another study,
no difference in airway dimensions was fo-
und between the skeletal Class Il and Class |
patients, while skeletal Class Il patients with
vertical growth pattern exhibited smaller air-
way dimensions than Class Il normal growth
pattern cases (37). Airway dimensions were
increased and symptoms were decreased in
OSA patients with mandibular retrognatism
by using mandibular repositioning applian-
ces (38,39). In this study, the airway was lar-
ger in the functional anterior shifting patients
than Class | control group. This result can be
explained by the adaptation of the airway
structures to the anterior positioning of the
mandible.

CONCLUSION

1. Functionally mandibular anterior positio-
ned patients exhibited Class Il skeletal
tendency and the airway measurements
was larger than Class | control group.

2. Maxillary postnatal development defici-
ency may be observed in functional ante-
rior shifting cases.
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