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GiRiS

Open bite anomalilerinin tedavi ve tedavi
sonras! stabilitesinin gucligi; ortodontistlerin
bu konuya olan ilgisini artirmistir (1-3).

Klinisyenlerin cogu open bite
anomalilerinin iskeletsel ve dental olarak
ayrilmasi konusunda hemfikirdir. iskeletsel
open bite’in karakteristik 6zellikleri: artmis alt
yuz vyuksekligi, azalmis arka yiiz yiksekligi,
maxiller posterior alveoler hiperplazi, alt
¢enenin saat yoni rotasyonu belirgin
antegonial c¢entik derinligi, gonial ve
mandibular dizlem acilarinda artis seklinde
tanimlanmaktadir(4-7).  Kim, open bite
anomalilerinde dentisyonun tiimiiniin mesiale
egimlendigini  ve  oklizal  dizlemler
birbirinden uzaklastitkca  dentisyonun bu
egimlenmesinin daha da arttigini rapor etmistir
(1).

iskeletsel open bite anomalilerinin biiytime
periyodlari icinde tedavisi tercih edilmelidir.
ileri yaslarda arka grup dislerin intriizyonu
zorlagtigl icin siddetli iskeletsel open bite
vak’alarinda mekanik tedavi yaklagimlari
sinirhidir. Ancak ileri yaslarda alternatif bir
tedavi sekli olan ortognatik cerrahi
yaklagimlarinin riskli, pahali ve hasta istegine
bagimli oldugu dikkate alindiginda, sinir open
bite vak’alarinda ortodontik tedavi yaklagimlari
dustnlebilir.

Change ve Moon (3) open bite tedavisi
sonucunda elde edilen tedavi degisimlerinin
daha cok dentoalveoler bolgede meydana
geldigini  vurgulamuglardir.  Arastiricilar
posterior disleri diklestirmek suretiyle okliizal
diizlemin duzeltilebildigini ve meydana gelen
dentoalveoler degisimlerin dogal dento
alveoler  kompanzasyondakine  benzer
oldugunu rapor etmislerdir.

Bazi arastiricilar  (8,9) open Dbite’l
hastalarda, normal veya deepbite’li hastalarla
karsilastinldiginda her iki ¢enenin 6n
bolgesinde artmis dentoalveolar yiikseklikler
kaydetmislerdir. Nahoum (10) ve Lowe (11) de
kesici bolgesinin dentoalveolar yiiksekliginde
az miktarda kictilme oldugunu
belirlemislerdir.

Beckmann ve arkadaglari (12) alt ve st
cenenin 6n bolgesinin yapisi ile alt yiz
yuksekligi arasinda bir iliskinin mevcut
olabilecegini, ayrica open bite veya deepbite’l
vak’alarda artmis veya azalmis dik yon geneler
arasi mesafenin dengelenmesi icin vertikal
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INTRODUCTION

The difficulty of treatment and post-
treatment stability of open bite anomalies has
increased the orthodontists’ interest on this
subject (1-3).

Most of the clinicians are unanimous that
open bite anomalies should be divided into
two groups, such as skeletal and dental. The
characteristics of skeletal open bite are listed
as follows: increased lower face height,
decreased posterior face height, maxillary
posterior alveolar hyperplasis, clockwise
rotation of the mandible, marked antegonial
notch depth and increase in gonial and
mandibular plane angles (4-7). Kim, on the
other hand, reported that in the open bite
anomalies, the whole of dentition was
inclined towards mesial and this mesial
inclination grew more and more as the
occlusal planes grew away from one another
(1).

Skeletal open bite anomalies should
preferably be treated in the growth period.
Because the intrusion of posterior teeth
becomes difficult in the advanced ages,
orthodontic treatment approaches are
restricted in the cases with severe skeletal
open bite. However, these orthodontic
treatment approaches might be evaluated in
the mild open bite cases because of the fact
that orthognathic surgical approaches, an
alternative treatment, are risky, expensive and
up to the patient’s will in the advanced ages.

Change and Moon (3) stressed that the
changes obtained with the open bite
treatment were more commonly and widely
observed in dentoalveolar area. The
researchers reported that occlusal plane could
be flattened by uprighting the posterior teeth
and that the obtained dentoalveolar changes
were similar to the ones in the natural
dentoalveolar compensation.

Some researchers (8,9) recorded some
increased dentoalveolar heights in the anterior
part of both jaws of the open bite patients as
compared with the normal and deep bite
patients. Nahoum (10) and Lowe (11) on the
other hand, determined a slight decrease in
the dentoalveolar height of the incisor’s area
of the open bite patients.

Beckmann et al. (12) stressed that there
might be a relationship between the lower
face height and the structure of the anterior
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dentoalveolar gelisimin yetersiz olabilecegini
vurgulamislardir.

Ote yandan open bite’in ortodontik tedavisi
ile dissel, iskeletsel ve dentoalveolar yapilarda
meydana gelen degisimlerin incelendigi sinirh
sayida arastirma mevcuttur (2,3). Bununla
beraber, open bite tedavisine bagh olarak alt ve
tst cene morfolojisi ile 6n ve arka
dentoalveolar yapilarda meydana gelen
degisimlerin birlikte incelendigi calismaya
rastlanamamustir.

Bu nedenle takdim edilen calismadaki
amacimiz agik kapanigin sabit ortodontik
tedavi ile dizeltilmesi sonucunda alt ve st
cene morfolojisinde ve dentoalveolar
yapilarda meydana gelen degisimlerin
incelenmesidir.

GERECLER ve YONTEM

Bu  calismanin  materyali  Ataturk
Universitesi Dis Hekimligi Fakiiltesi Ortodonti
Anabilim Dalinda dort premolar cekimli sabit
ortodontik tedavi gormius 14 kiz 6 erkek
toplam 20 hastasinin tedavi éncesi ve sonrasi
lateral sefalometrik filmlerinden olusmaktadir.
Tedavi grubunu olusturan bireylerin kronolojik
yas ortalamasi 14.8+ 4.2 yildir. Hastalarin
tima artmig dik yon boyutuna sahip (SN-
GoMe > 37°) iskeletsel open bite’li bireylerdir.
(13) Klinik incelemede hastalarin hepsinde
anterior dental open bite mevcuttur. Hastalarin
model ol¢iimlerinde ortalama open bite
miktarlart 5 mm dir (3,5 mm - 12,5 mm).
Hastalarin 17 si iskeletsel Simif I iliskiye
sahipken 3’ G hafif Sinif 1l iskeletsel yapi
gostermektedir (ANB ortalama 3,6+2,2).
Arastirma grubundaki 15 birey digsel Angle
Sinif 1, 5 birey ise hafif Sinif 1l digsel iliskiye
sahiptir.

Tedavi Prosediirii

Bireylerin tedavisinde sabit Edgewise
teknigi uygulanmigtir. Tedavide slot genisligi
0.018 inch olan Roth braketler kullaniimugtir.
Maksimum ankraj ihtiyact olan 6 bireyde
palatinal kemik ankrajindan (Nance apareyi)
faydalaniimistir. Kanin ditalizasyonu
safhasindan sonra Nance apareyi ¢ikarilmigtir.
Hastalarin  seviyeleme asamasinda 0,014-
0,016 inch yuvarlak NiTi ark telleri
kullanmilmigtir. 0,016x0,016 celik ark tellerine
azi tip-back bikimleri yapilarak kanin
distalizasyonu yaptlmistir. Kanin
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part of mandible and maxilla and also that
vertical dentoalveolar growth might be
inadequate for the balancing of the increased
or decreased intramaxillary distance of open
bite or deep bite patients.

On the other hand, there are a limited
number of studies examining the changes that
appear in the dental, skeletal and
dentoalveolar  structures through the
orthodontic treatment of open bite (2,3).
However, no studies have been found in
which the changes that appear in maxillary
and mandibular morphology as well as in
anterior and posterior dentoalveolar structures
through the open bite treatment are examined
together.

Therefore, the objective of the present
study is to examine the changes that appear in
maxillary and mandibular morphology as well
as in dentoalveolar structures through the
orthodontic treatment of open bite.

MATERIALS and METHODS

The study consists of a total of 20 subjects’
pre-and post-treatment lateral cephalometric
films, 14 females and 6 males with skeletal
open bite, who were treated with four
premolars extraction by using Edgewise
technique and anterior vertical elastics at the
Department of Orthodontics, Faculty of
Dentistry, Atatirk University. All of the
patients had a skeletal open bite with an
increased vertical dimension (SN-GoMe >
37°) (13). The chronological mean age of the
patients in the treatment group was 14.8+4.2.
Anterior open bite was present in all of the
patients to the clinical examination. Average
open bite in the model measurements of the
patients was 5 mm (3,5 mm-12,5 mm). 17 of
the patients had a skeletal Class | relationship,
whereas 3 had slight Class 1l skeletal
relationship (ANB average 3,6+2,2). 15
subjects in the research group had an Angle
Class | dental relationship and 5 subjects had
a mild Class Il dental relationship.

Treatment Procedure

For the treatment of the patients, fixed
edgewise technique was used. Roth brackets
with a slot width of 0.018 inch were used in
treatment. Palatinal bone anchorage (Nance
appliance) was employed in 6 subjects with
the maximum need for anchorage. Nance
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Sekil 1: iskeletsel Olgiimler: 1. SNA(®°) 2. SNB(°) 3. ANB
©)

4. Wits (mm) 5. Konveksite (°) 6. PtmV-A(mm) 7. PtmV-B
(mm)

8. Cd-Gn (mm) 9. Go-Gn (mm) 10. SN-ANS (mm) 11. SN-
PNS (mm) 12. ANS-MP (mm) 13. PNS-MP(mm) 14. Go-SN
(mm) 15. Me-SN (mm) 16. PP-OP (°) 17. MP-OP(°) 18.
SN-GoMe(®) 19. SH (Simfiz yiiksekligi) (mm) 20. SD (Simfiz
Genisligi) (mm) 21. Gonial agi (°) 22. Antegonial Centik
Derinligi (mm)

Figure 1: Skeletal Measurements: 1. SNA(°) 2. SNB(°)

3. ANB (°) 4. Wits (mm) 5.Convexity (°) 6. PtmV-A(mm)
7. PtmV-B (mm) 8. Cd-Gn (mm) 9. Go-Gn (mm) 10. SN-
ANS (mm) 11. SN-PNS (mm) 12. ANS-MP(mm) 13. PNS-
MP(mm)

14. Go-SN (mm) 15. Me-SN (mm) 16. PP-OP (°) 17. MP-
OP(°) 18. SN-GoMe(°) 19. SH (Symphysis height) (mm)
20. SD (Symphysis Width) (mm) 21. Gonial (°)

22. Antegonial Notch (mm)

Sekil 3: Dentoalveoler ve Yumusak Doku Olciimleri:

1.MX6 apeks-PP (mm) 2. MX1 apeks-PP(mm)

3. MD6 apeks-MP (mm) 4.MD1apeks-MP(mm) 5.MXAABH (mm)
6. MXPABH (mm) 7.MXAD (mm) 8. MDAABH (mm)
9-MDPABH (mm) 10. Ls-E (mm) 11. Li-E (mm) 12. Holdaway H(°)
13. Sn-St (mm) 14-St-B’(mm) 15. A-A’ (mm) 16. B-B’(mm)

17. Nasolabial (°) 18. Mentolabial (°)

Figure 3: Dentoalveolar and Soft-Tissue Measurements:

1.MX6 apex-PP (mm) 2. MX1 apex-PP (mm) 3. MD6 apex-MP (mm)
4.MDT1apex-MP (mm) 5.MXAABH (mm) 6. MXPABH (mm)
7.MXAD (mm) 8. MDAABH (mm) 9-MDPABH (mm)

10. Ls-E (mm) 11. Li-E (mm) 12. Holdaway H(°) 13. Sn-St (mm)
14-St-B’(mm) 15. A-A’ (mm) 16. B-B’(mm) 17. Nasolabial (°)

18. Mentolabial (°)

Sekil 2: Digsel Olgiimler: 1. MXT-NA(®) 2. MXT-NAmm
3. MD1- NB(°) 4. MD1- NB (mm)5. MX1-MDT1 (°) 6. MX1-
SN(°)

7. MD1- MP(°) 8. MX6- SN(°) 9- MD6- MP(°)

Figure 2: Dental Measurements : 1. MX1-NA(°) 2. MX1-
NAmm 3. MD1- NB(°) 4. MD1- NB (mm) 5. MX1-
MD1 (°)

6. MX1- SN(°) 7. MD1- MP(°) 8. MX6- SN(°) 9- MD6-
MP(°)

Sekil 4: Alan Olgﬁmleri: 1. MXA(mm2) 2. MDA(mm2)
3. SA(mm2)

Figure 4: Area Measurements: 1.MXA(mm2) 2. MDA
(mm2)

3. SA(mm2)

appliance was removed after the phase of canine
distalization. For the leveling stage of the patients,
0,014-0,016 inch rounded NiTi arch wires were
used. Molar tip-back bending was made on
0,016x0,016 steel arch wires and then canine
distalization was carried out. The patients were
requested to use box elastics (90-100 gr) in
between upper and lower incisors. At later stages,
closing loops bending were made on
0,016x0,022 inch TMA arch wires and incisor
retractions were ensured. At this stage, 100-gram
triangular elastics were added to vertical box
elastics between upper canines, lower canine and
1st premolar. At the finishing stage, 0,017x0,025
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distalizasyonu asamasinda, alt ve st keser
disleri arasina box elastikler (90-100 gr)
kullandirilmigtir. Daha sonraki agamalarda
0,016x0,022 inch TMA ark tellerine kapayici
loop bikumleri yapilarak keser retraksiyonlari
saglanmistir. Bu asamada sag ve sol bdlgede
olmak tizere st kaninlerden alt kanin ve 1.
kiguk azi digleri arasinda 100 gr hk tggen
elastikler, box elastiklere ilave edilmistir. Bitim
asamasinda 0,017x0,025 inch ¢ok sarimlh
(dentaflex) celik ark telleri kullaniimistir.
Hastalara elastiklerini yemekler diginda tiim
giin kullanmalari ve her giin elastiklerini

inch dentaflex steel arch wires were used. The
patients were also requested to use the elastics
all day long, except for the meal hours, and to
change their elastics every day. Tongue-thrust
exercises were taught all of them before
treatment. The average period of treatment is
24 months.

All the cephalometric films were taken
under standard conditions and cephalometric
tracings and measurements were all carried
out by the same researcher. 18 angular, 31
dimensional and 3 area measurements were
made in order to determine the skeletal,

degistirmesi  tembihlenmistir.  Hastalarin dentoalveolar and soft tissue changes,
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timine tedavi ©ncesinde yutkunma depending upon the open bite treatment. The

egzersizleri verilmigtir. Ortalama tedavi suresi
24 aydr.

Tim sefalometrik filmler standart sartlarda
alinmis ve sefalometrik ¢izim ve olctimler tek
bir aragtirici tarafindan yapilmigtir. Open bite
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cephalometric points, planes and
measurements used in the study were shown
in Figure 1- 4.

To find out the significance levels of the
treatment dependent changes, the data

Tablo I: iskeletsel 6lctimlere
ait tedavi basi ve sonu
arasindaki degisimlerin
onem diizeyini gosteren
Eslestirilmis t-testi sonuglari.
Table I: The results of
Paired t-test showing the
significance level of the
changes between pre- and
post-treatment skeletal
measurements.

*P<.05; *P<.01; ***P<.001
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Tablo II: Dissel 6lctimlere ait
tedavi basi ve sonu arasindaki
degisimlerin 6nem duzeyini
gosteren Eslestirilmis t-testi

Table II: The results of Paired
t-test showing the significance
level of the changes between
pre- and post-treatment dental

*P<.05; **P<.01;***P<.001

Baydas, Kuyumcu, Yavuz, Ceylan
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tedavisine bagli iskeletsel, dentoalveoler ve
yumusak doku degisimlerini belirlemek icin 18
agisal, 31 boyutsal ve 3 alan 6lctimiinden
yararlanilmigtir.  Aragtirmada  kullanilan
sefalometrik noktalar diizlemler ve olgiimler
Sekil 1-4’de gosterilmistir.

Tedaviye  bagli  degisimlerin ~ 6nem
diizeylerini belirlemek igin tedavi 6ncesi ve
sonrasi elde edilen veriler Eslegtirilmis t-testi ile
karsilagtinlmistir. Ayrica ortalama ve standart
sapmalari ihtiva eden tanimlayici istatistik
verileri tedavi 6ncesi ve sonrasi icin ayri ayri
belirlenmistir.

Alan olctimleri  (maksiller, mandibular,
simfiz) elektronik bir planimetre kullanilarak (X-
plan 360-1, Ushikata Mfg, Co., Tokyo, Japan)
yapilmustir. Her bir alan g kez 6lgtilmis ve bu
t¢ olcuimin ortalama degeri alinmistir.

Tadavi 80 a8
Phe-Traadnenl

asl-Trcalnil

obtained before and after the treatment were
compared by using paired-samples t-test. In
addition, the defining statistical data that
contain the mean and standard deviations
were determined separately for the pre-
treatment and post-treatment periods.

The area measurements (maxillary,
symphysis, mandibular) were made by means
of an electronic planimeter (X-plan 360-I
Ushikata Mfg, Co., Tokyo, Japan). Each area
was measured three times successively, and
the mean value of the three measurements
was computed.

Method Error
To determine the method error,
cephalometric tracing and measurements

from 20 randomly selected subjects were

Tedzd Snrnum Tarlilz

[ AL1[ S T

Tablo IlI: Dentoalveoler
olctimlere ait tedavi bagi ve
sonu arasindaki degisimlerin
onem diizeyini veren
eslestirilmis t-testi sonuglarr.
Table IlI: The results of Paired
t-test showing the significance
level of the changes between
pre- and post-treatment
dentoalveolar measurements.

*P<.05; **P<.01; ***P<.001
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Metod Hatasi

Metot hatasini belirlemek igin, rasgele
secilmis 20 bireyde sefalometrik cizim ve
olctimler ayni arastirmaci tarafindan iki hafta

repeated by the same investigator 2 weeks
later. The first and second measurements were
compared by using the Houston method (14).
It was found that the measurements could be
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sonra tekrar edilmistir. Birinci ve ikinci
olctimler Houston (14) yontemi kullanilarak
kargilagtirlmig  ve  gtivenilirlik  katsayisi
degerleri  1’e ¢ok yakin oldugundan (0.930-
0.990) olctmlerin istatistiksel olarak ©6nemli
diizeyde olmayan bir hata ile tekrarlanabildigi
bulunmustur.

BULGULAR

Arastirma kapsamina alinan bireylerin
incelenen tim parametreleri icin tedavi 6ncesi
ve tedavi sonrasi degerleri, bu iki deger
arasindaki farklar ve farklarin 6nem diizeyini
gosteren eslestirilmis t testi sonuclari Tablo 1-
5'te verilmistir.

iskeletsel Degisimler

Bu analiz sonucunda, yapilan ortodontik
tedaviye bagli olarak iskeletsel boyutsal
olcuimlerden; 1.1
azalmis (p<0.05), PNS-MP mesafesi 1.1 mm
artmis (p<0.05), Go-SN mesafesi 1,4 mm
artmis (p<0.05), Antegonial ¢entik derinligi 0.5
mm artis gostermis (p<0.01), SN-ANS 6l¢uimii
2.2 mm, SN-PNS o6lctimi 0.9 mm, ANS-MP
olctimi 2.7 mm, Me-SN olcimi 3.8 mm ve
SH (Simfiz yiiksekligi) 6l¢timi 4.2 mm artarak
ve p< 0.001 dizeyinde onemli degisiklik
gostermistir. Agisal 6lctimlerden SNA agisi 0.9°
azalmis (p<0.01), SN-GoMe agisinda 1.5° artis
belirlenmistir. (p<0.01). SNB acisi tedavi
sonucunda 1.1° azalarak p<0.001 diizeyinde
istatistiksel onemlilik gostermistir. (Tablo 1)

PtmV-B  mesafesi mm

Dental Degisimler

Digsel olctimlerden, MX1-NA 6l¢iimiinde
2 mm azalma (p<0.01), MX1-SN acisinda
12.9°azalma (p<0.001), keserlerarasi (MX1-
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repeated with a statistically insignificant level
of error since the reliability coefficients were
found as much close to 1 (0.930-0.990).

RESULTS

The pre- and post-treatment values of all
patients in the study for all the parameters
were examined, the differences between these
two values and a the paired-samples t-test
results showing the significance levels of these
differences were shown in table 1-5.

Skeletal Changes

As a result of this analysis, the following
changes were obtained in the skeletal
dimensional measurements due to the
orthodontic treatment: PtmV-B distance
decreased by 1.1 mm (p<0.05), PNS-MP
distance increased by 1.1 mm (p<0.05), Go-
SN distance increased by 1,4 mm (p<0.05),
Antegonial notch depth increased by 0.5 mm
(p<0.01), SN-ANS measurement increased by
2.2 mm, SN-PNS measurement by 0.9 mm,
ANS-MP measurement by 2.7 mm, Me-SN
measurement by 3.8 mm ve SH (Symphis
height) measurement by 4.2 mm, showing a
significant change at the level of p< 0.001. of
the angular measurements, however, SNA
angle decreased by 0.9° (p<0.01), SN-GoMe
angle increased by 1.5° (p<0.01). SNB angle
decreased by 1.1°, showing a statistical
significance at the level of p<0.001 (Table 1).

Dental Changes

Of dental measurements, MX1-NA
measurement decreased by 2 mm (p<0.01),
MX1-SN angle decreased by 12.9° (p<0.001),
interincisal angle increased by 12.2°

Tablo IV: Yumusak doku
olgtimlerine ait tedavi bagi ve
sonu arasindaki degisimlerin
onem diizeyini veren
eslestirilmis t-testi sonuglari.
Table IV: The results of
Paired t-test showing the
significance level of the
changes between pre- and
post-treatment soft tissue
measurements.

*P<.05; *P<.01; ***P<.001
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Tablo V: Alan 6lguimlerine ait
tedavi basi ve sonu arasindaki
degisimlerin onem diizeyini
veren eslestirilmis t-testi
sonuglari.

Table V: The results of Paired
t-test showing the significance
level of the changes between
pre- and post-treatment area
measurements.

*P<.05; *P<.01; ***P<.001
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MD1) agidal2.2° artma (p<0.001) ve MD6- (p<0.001) and MD6-MP measurements

MP 6lgtiimlerinde ise tedaviye bagh olarak
5.5°azalma belirlenmistir (p<0.001).(Tablo 2)

Dentoalveoler Degisimler

Dentoalveolar o6lgiimlerden; MX6AP-PP
6l¢timi 0.8 mm artarken (p<0.05), MDPABH
Olgiminde 1.4 mm artis gozlenmistir
(p<0.01). MXTAP-PP olgimiu  2.4mm
MD6AP-MP  6lgiimii 1.8 mm, MD1AP-MP
olgimiu 3.2 mm, MXAABH 1.3mm ve
MDAABH 6lctimii 3.4 mm artarak p<0.001
duzeyinde onemli degisiklikler bulunmustur.
(Tablo 3)

Yumusak Doku Degisimleri

Yumusak doku olgtimlerinden; Ls-E
mesafesinde tedavi sonucunda 0.9 mm artis
belirlenmistir (p<0.05). Diger 6lgtimlerde ise
herhangi bir 6nemli degisiklik bulunmamistir.
(Tablo 4)

Alansal Degisimler

Alan olctimlerinde ise MXA (mm2), MDA
(mm2) ve SA (mm?2) olgctimlerinde tedavi
sonucunda p<0.001 diizeyinde 6nemli alansal
artiglar bulunmustur.(Tablo 5)

TARTISMA

Calismamizda klinigimizde tedavi edilen
iskeletsel open-bite malokliizyonuna sahip
bireylerde tedavi sonucunda belirgin iskeletsel,
dissel, dentoalveoler  ve morfolojik
degisimlerin meydana geldigi, buna karsin
yumusak dokularda belirgin degisikliklerin
elde edilemedigi gozlenmistir.

Kim (1), Multiloop Edgewise Arch Wire
(MEAW) diye adlandirdigi, her bir dis igin
bukilen horizontal "L" looplart ve anterior
bolgeye uygulanan kuvvetli dik yon
elastiklerinin kullanildigi galismasinda, tedavi
ettigi olgularda iskeletsel diizeyde bir degisim
olmadigini, open bitedaki diizelmenin okliizal
diizlem agisinda ve dislerin eksen egimlerinde

decreased by 5.5° (p<0.001).(Table 2)

Dento-alveolar Changes

Of dentoalveolar measurements, MX6AP-
PP measurement increased by 0.8 mm
(p<0.05), MDPABH measurement increased
by 1.4 mm (p<0.01). There was an increase of
2.4 mm in MX1TAP-PP measurement, 1.8 mm
in MD6AP-MP measurement, 3.2 mm in
MD1TAP-MP  measurement, 1.3 mm in
MXAABH and 3.4 mm in MDAABH
measurement, showing significant changes at
the level of p<0.001. (Table 3)

Soft Tissue Changes

Ls-E distance increased by 0.9 mm at the
end of treatment (p<0.05). No significant
changes
measurements. (Table 4)

were found in the other

Area Changes

Significant area increases were obtained in
MXA (mm2), MDA (mm2) and SA (mm?2)
measurements  at the end of treatment
(<0.001). (Table 5)

DISCUSSION

It was observed in the present study that the
patients with skeletal open bite malocclusion
attained visible skeletal, dental, dentoalveolar
and morphologic changes after treatment at
our clinic, but visible changes were not
obtained in soft tissues.

In his study in which he used the strong
vertical elastics applied to the anterior area
and the horizontal "L" loops bended for each
tooth, which he named Multiloop Edgewise
Arch Wire (MEAW), Kim (1) reported that
there were no skeletal changes in the cases he
treated and that the correction in open bite
resulted from the uprighting in occlusal plane
angle and axis inclinations of teeth. The
disadvantages of this technique were,
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ki diklesmelerle olustugunu ifade etmistir.
Loop biiktimlerinin hastaya verdigi rahatsizlik
ve hijyen problemleri bu teknigin
kullaniimasinda ki dezavantajlardir.

Change ve Moon (3), Multiloop Edgewise
Arch Wire (MEAW) teknik uygulamasi sonucu
olusan tedavi degisimlerini sunduklar
calismalarinda, tedavi sonrasinda st posterior
dentoalveoler yuksekligin stabil kaldigini, alt
posterior dentoalveoler vyiksekligin ise
azaldigini rapor etmiglerdir. Aragtirmamizda
ise Uist posterior dentoalveoler yiikseklik stabil
kalirken, diger tim dentoalveoler 6lctimlerde
belirgin artis bulunmustur. Alt posterior
dentoalveoler yikseklikte gézlenen bu farkin
MEAW tekniginde ark tellerine verilen spee
bukimlerinden ve farkli bolgelerden elastik
uygulanmasindan kaynaklanabilecegi
dustinilmektedir.

Enacar ve arkadaslari (15), Gst ceneye
accentuated-curve alt ceneye reverse-curve
NiTi ark telleri uygulayarak modifiye Kim (1)
teknigiyle yaptiklan  calismalarinda  alt
keserlerin extriizyonu esnasinda, bu dislerin
eksen egimlerinde de belirgin degisiklikler
meydana geldigini rapor etmislerdir. Bizim
calismamizda ise alt keser eksen egimlerinde
istatistiksel seviyede onemli bir degisiklik
olmadigi belirlenmistir. Bu farkhligin, Enacar
ve arkadaglarinin (15) uygulamasinda  alt
ceneye takilan reverse-curve NiTi tellerinin
anterior bolgesinde uygulanan kuvvetli dik yon
elastiklerinin alt keserlere verdigi tork
kuvvetinden kaynaklanabilecegini
dustinmekteyiz.

Kugikkeles ve arkadaglar (2), dik yon
gelisimi  artmis  iskeletsel ~ open-bite
anomalisine sahip 17 bireyi, modifiye Kim (1)
teknigiyle tedavi etmigslerdir. Bu teknikte,
kaninler bolgesinden uygulanan elastikler
yardimiyla  anterior  bolgede olusacak
intrizyonun elimine edilmesi ve posterior
dislerde intrizyon amaclanmaktadir.
Kigikkeles ve arkadaglart (2), tedavi sonu
bulgularinda posterior dislerde intrizyon yerine
azilarda diklesmenin ve Tmm ekstriizyonun
gerceklestigini ve bunun da anterior yiiz
yiksekliginde artisa ve mandibula da saat
yoni rotasyona yol actigini belirtmislerdir.
Acgik kapanigtaki diizelmenin st keserlerin
diklesmesi ve alt keserlerde daha belirgin
olmak tizere, alt ve st keser extriizyonuyla
gerceklestigini  vurgulamiglardir.  Tedavi
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however, the disturbance caused by loop
bending to the patients and the hygienic
problems.

Change and Moon (3) presented the
treatment changes appearing after the
application of Multiloop Edgewise Arch Wire
(MEAW) technique in their study, in which
they also reported that upper posterior
dentoalveolar height remained stable and
lower posterior dentoalveolar height
decreased after the treatment. In the present
study, however, there appeared a
considerable increase in all the dentoalveolar
measurements  but  upper  posterior
dentoalveolar height, which remained stable.
The difference observed in lower posterior
dentoalveoler height is thought to have been
caused by the Spee bending of the arch wires
in MEAW technique and the use of elastics in
different areas.

In their study in which they used the
modified Kim technique (1) by applying
accentuated-curve to the maxilla and reverse-
curve Ni-Ti arch wires to the mandible,
Enacar et al (15) reported that during the
extrusion of the lower incisors, there appeared
visible changes in the axis inclinations of
these teeth. In the present study, however,
there were found no changes of statistical
significance in the axis inclinations of the
lower incisors. We are of the opinion that this
difference may have been caused by the
torque movement in the lower incisors by the
heavy vertical elastics applied to the anterior
area of reverse-curve Ni-Ti wires fixed in the
mandible in the study by Enacar et al (15).

Kugtikkeles et al (2) treated 17 subjects
with open bite anomaly of an increased
vertical growth by using the modified Kim (1)
technique. This technique is intended to
eliminate the intrusion likely to occur in the
anterior area by means of the elastics applied
to the canine area and to obtain intrusion in
posterior teeth. Kictikkeles et al (2) reported
that not intrusion, but uprighting and Tmm
extrusion were seen in posterior teeth at the
end of treatment, and this led to an increase in
anterior facial height and to a clockwise
rotation in mandible. They also reported that
correction in open bite was realized upon the
upper and lower incisor’s extrusion and
uprighting of the upper incisors.
Notwithstanding the differences in treatment
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teknigindeki farkliliklara ragmen, tedavi
sonrasinda elde edilen 6n yuz yiksekligindeki
artiglar, Ust keser dislerdeki diklesme ve
extrizyon  bulgulari  Kicukkeles — ve
arkadaglarinin  (2) bulgulariyla benzerdir.
Calismamizda meziale egimlenmis posterior
dislerin NiTi seviyeleme arklariyla ve tip-back
bukumleriyle diklestigi ve kullanilan anterior
dik yon elastiklerinin de buna katkida
bulundugunu distinmekteyiz. Ayrica
calismamizda alt ve Gst molarlarda meydana
gelen extriizyonun mandibulada saat yonu
rotasyon meydana getirdigi ve bu durumun dik
yon boyutlarindaki artisa katkida
bulunabilecegi distintilmektedir.

Enacar ve arkadaglari (15), ve Kiguikkeles ve
arkadaglari (2), cahigmalarinda open bite
tedavisi  sonucunda  posterior  bukkal
segmentteki dislerde diklesme meydana
geldigini vurgulamiglardir. Ayrica her iki
calismada da okluzal diizlem ters saat yonu
rotasyon  yapmistir.  Calismamizda ise
diklesmenin sadece alt molar dislerde
meydana geldigi ve okluzal diizlem agisinin
degismedigi bulunmustur. Kim (1), open bite
tedavisinde  stabilite ve  fonksiyonun
saglanabilmesi igin okluzal dizlem egiminin
ve diglerin eksen egimlerinin okluzal dizlemle
olan iliskilerinin duzeltilmesi gerektigini
belirtmistir. Ayrica open bite tedavisinde
meziale  egimlenmis  azi dislerinin
diklestirilmesinin, daha ideal bir okluzal
iliskinin ~ saglanmasi  acisindan  6nemli
oldugunu vurgulamistir. Calismamizda da
molarlarin eksen egimlerine iliskin olarak
benzer sonuclarin elde edilmis olmasi tedavi
sonrasinda iyi bir oklizyon saglanmis
oldugunun isareti kabul edilebilir.

Goto ve arkadaglari (16) Kim teknigini
kullanarak tedavi ettikleri vakada ANB
acisinda azalma ve SNB acisinda artis
oldugunu; SNA acisinda ise istatistiksel
anlamda onemli duzeyde bir degisiklik
olmadigini  bildirmislerdir. Takdim edilen
calismada ise SNA ve SNB acilarinda azalma
oldugu bulunurken ANB agisinda belirgin bir
degisiklik gozlenmemistir. Calismamizda SNA
ve SNB acilarinda meydana gelen azalmanin
premolar ¢ekimi sonucunda olusan bogluklara
keserlerin  retrakte edilmesiyle olustugu
dustinilmektedir.

Arat ve igeri (17), sabit mekaniklerin ve
fonksiyonel apereylerin iskeletsel open bite
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technique, the increases in anterior facial
height, uprighting and extrusion of upper
incisors at the end of treatment in the present
study were similar to the ones obtained by
Kugukkeles et al (2). We are of the opinion
that posterior teeth inclined towards mesial
were uprighted with NiTi leveling arches and
tip-back bending and the anterior vertical
elastics used also contributed to this process.
It is also thought that extrusion in lower and
upper molars brought about clockwise
rotation in mandible, which might have
contributed to the increase in vertical
dimensions.

Enacar et al (15) and Kigiikkeles et al (2)
stressed in their studies that there appeared an
uprighting in the teeth in buccal segment as a
result of the open bite treatment. Occlusal
plane also made a counter-clockwise rotation
in both studies. In the present study, however,
uprighting appeared only in lower molars and
occlusal plane angle did not change. Kim (1)
reported the necessity of correcting the
relationships of occlusal plane to occlusal
plane inclination and axis inclinations of teeth
s0 as to provide stability and function in open
bite treatment. In addition, he stressed that
uprighting of the molars inclined towards
mesial is important in that it provides a more
ideal occlusal relationship in open bite
treatment. Some similar results concerning the
axis inclinations of the molars were obtained
also in the present study, which can be
regarded as a sound indicator of the fact that
a well-established occlusion was obtained at
the end of the treatment.

Goto et al (16), in the case they treated by
using the Kim technique, reported a decrease
in ANB angle and an increase in SNB angle,
while no statistically significant difference in
SNA angle. In the present study, however,
there was a decrease in SNA and SNB angles
but no visible change in ANB angle. It is
thought that the decrease in SNA and SNB
angles in the present study may have been
caused by the fact that a treatment with
extraction was applied to most of the cases
and so the incisors were retracted.

Arat ve Iseri (17) compared the effects of
fixed mechanics and functional appliances on
the treatment of skeletal open bite. They
reported that Begg and Edgewise technique
caused the same effect too, and there
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tedavisindeki etkilerini karsilagtirmiglardir.
Begg ve Edgewise tekniginin tedavi sonunda
benzer etki yaptigi ve Ust ve alt posterior
dentoalveoler  yiksekliklerde  artiglarin
oldugunu ve mandibulanin geriye rotasyon
yaptigini ifade etmislerdir. Bu bulgular bizim
calismamizin bulgulariyla benzerlik
gostermektedir. Arastiricilar (17), fonksiyonel
apareylerin Ust ve alt posterior dentoalveoler
yuksekliklerin vertikal biiytmesini azaltarak
mandibulaya ©6ne ve vyukari roatasyon
yaptirdigini belirtmislerdir. Bu sonuglar, dik
yon buytmesi artmis vakalar icin oldukga
onemlidir. Benzer sekilde iscan ve arkadaslari
(18) posterior yayl bite bloklar kullanarak
posterior bolgede dik yon gelisiminde azalma
elde etmislerdir. Koralp ve iscan (19), open bite
tedavisinde arka 1sirma bloklaryla birlikte
vertikal chin-cap uygulamiglar ve Arat ve
iserinin (17) sonuclarina benzer sonuclar elde
etmiglerdir.

Ozellikle hiperdiverjan vakalarda, cekimli
tedavilerin molar dislerin mezial hareketine
neden oldugu icin dik yon boyutunu
azaltigina dair caligmalar bulunmaktadir(20-
22). Staggers (23) ise cekimli ve c¢ekimsiz
tedavilerin vertikal boyut (zerine etkisinin
farkli olmadigini bildirmistir. Fields (24),
hiperdiverjan yiz gelisimine sahip bireylerde
on ytz yuksekliginin, mandibular ve gonial
acilarinin normal bireylerden fazla oldugunu,
ramus yiiksekliginin ise farklilik gostermedigini
ifade etmistir. Hastalarimizda cekimli tedavi
uygulanmasina ragmen, total yuz yiksekligi
(SN-Me) ve alt yuz vyiksekligi (ANS-MP)
kullanilan dik yon elastiklerine ve ¢ekim
bosluguna dogru keserlerin retrakte olmasina
bagli olarak artmistir. Arka ytiz yiiksekligi (SN-
Go) ise ¢ekimli tedavinin sonucunda azilarin
meziale olmasina bagli olarak 6n yiize gore
daha az bir artis gostermistir. Ayrica 6n yiiz
biytmesinin arka ytize gore daha fazla olmasi
da bu durumda etkili olmus olabilir.

iskeletsel open bite tedavisinde agiz disi
kuvvetlerle azilarin gomilmesi dik yon
gelisimini durdurmak icin faydal olabilir
ancak, Arat ve Iseri(17) premolar cekimli open
bite vakalarinda high pull headgear
kullanilmasina ragmen posterior dislerdeki
uzamanin alt ytz yuksekligini arttirdigini
bildirmiglerdir. Sabit mekaniklerle yapilan
tedavilerin bu durumda yetersiz kalmasi
alternatif uygulamalarin gerekliligini ortaya
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appeared increases in lower and upper
posterior dentoalveolar heights and mandible
made a backward rotation. These findings are
similar to the ones of the present study. The
researchers (17) stated that functional
appliances caused the mandible to make
forward and upward rotation by reducing the
vertical growth of upper and lower posterior
dentoalveolar heights. These results are rather
important for the cases with an increased
vertical growth. Similarly, iscan et al (18) used
the posterior spring bite block to get a
decrease in the vertical growth in posterior
area. Koralp and iscan (19), applied vetical
chin-cap with posterior bite blocks in open
bite treatment to obtain results similar to those
of Arat and Iseri (17).

Especially in hyperdivergent cases, there
are studies reporting that extraction treatments
lead to the mesial movement of molars, thus
decreasing the vertical dimension (20-22).
Staggers (23) reported that treatments with
and without extraction had no different effects
on vertical dimension. Fields (24) stated that
in the subjects with hyperdivergent facial
development, anterior  face  height,
mandibular and gonial angles were larger
than those of the normal subjects, ramus
height did not show any difference. Although
our patients were treated with extraction, total
facial height (SN-Me) and lower facial height
(ANS-MP) increased, depending on used the
vertical elastics and retraction of incisors
towards the extraction space. Posterior facial
height (SN-Go) showed a smaller increase
when compared with anterior face,
depending on the mesialisation of molars as a
result of treatment with extraction. Also, this
result may have been affected by the fact that
anterior face growth was more than the
posterior face growth.

It might be useful to intrude the molars
with extraoral forces eduring open bite
treatment but, Arat and i§eri(1 7) reported that
despite the use of high pull headgear in
openbite cases treated with premolar
extraction, lower force height was increased
due to the extrusion of posterior teeth. The
fact that the insufficiency of fixed appliance
treatment approaches in this situation
revealed the necessity of alternative
approaches.

Anchorage implants have become
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koymaktadir.

Son zamanlarda giderek yayginlasan ankraj
amagh ortodontik implantlar, dik yon boyutu
artmis iskeletsel open bite hastalarinin
tedavilerinde st posterior dislerin gomulmesi
amaciyla kullanilmaktadir (25,26). Erverdi ve
arkadaglari (25), zigomatik kemik ankraji igin
bu bolgeye uygulanan titanyum miniplaklar
yardimiyla, posteror disleri NiTi coil springlerle
gomerek vyaptiklart  open bite tedavisi
sonucunda dik yon boyutlarinda azalma
oldugunu, mandibulanin ters saat yonu
rotasyon yaptigini belirmislerdir. Arastiricilara
gore bu teknikte headgear, anterior elastikler
gibi hastayla kooperasyon gerektirecek
uygulamalarin ~ kullanilmamasi ~ 6nemli
avantajlarindan  biridir.  Ancak bu tir
uygulamalarda kok rezopsiyonu riski de goz
ardi edilmemelidir(27).

Calismamizda cenelerdeki alansal
degisimlerini belirlemek amaciyla, tst ¢ene, alt
cene ve simfiz alanlar o6lgtlmus ve tedavi
sonrasinda tim bu alanlarda istatistiksel olarak
onemli dizeyde artislar oldugu belirlenmistir.
Dentoalveoler yiiksekliklerdeki artiglarin bu
alansal  artiglara  katkida  bulundugu
soylenebilir. Simfiz bolgesine ait yukseklik ve
alan olgtimlerinin (SH, SA) tedaviyle birlikte
artmasi alt keserlerin extrizyonu sonucu
olusan dentoalveoler kompanzasyonun bir
gostergesidir.

Yapilan yumusak doku 6l¢timlerinde ise tist
kesici dislerin eksen egimlerindeki azalmaya
bagl olarak, Ricketts tst dudak ol¢timiinde
onemli bir artis olmus ve Ust dudak geriye
dogru hareket etmistir. Bu 6l¢tim disinda diger
olcimlerde onemli bir  degisiklige
rastlanmamuistir.

SONUC

Edgewise teknigi ve dik yon elastikler
kullanilarak 20 open-bite hastasinin tedavi
edildigi calismamizda iskeletsel, digsel,
dentoalveoler ve morfolojik degisimler
incelenmis ve su sonuglara ulagilmistir:

e Tum keser disler ve alt molarlarda
extriizyon goriilmis, bunun yanisira Gst keser
ve alt molarlarin eksen egimlerinin diklestigi
tespit edilmistir.

e Ust arka dentoalveoler vyiikseklik
degismezken; alt on, ust 6n ve alt arka
dentoalveolar yiiksekliklerde belirgin bir artis
gozlenmistir.
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common and widespread in recent times and
are used today fort the impaction of posterior
teeth in the treatment of skeletal open bite
with an increased vertical dimension. (25,26).
Erverdi et al (25) reported that there appeared
a decrease in vertical dimensions and the
mandible made a counter-clockwise rotation
as a result of the open bite treatment they did
by impacting the posterior teeth into NiTi coil
springs by means of the titanium miniplaques
applied to this area for zygomatic bone
anchorage. To the researchers, the absence of
need to turn to the applications, such as
headgear and anterior elastics, which require
the patient's co-operation, is one of the most
important advantages of this technique.
However, the risk of root resorption should
never be ignored in such applications (27).

In the present study, maxillary, mandibular
and symphis area measurements were made
to determine the area changes. Statistically
significant increases were determined in all
these areas following the treatment. The
increases in dentoalveolar height may be said
to have contributed to these regional
increases. The increase of height and area
measurements in symphysis area (SH, SA) due
to treatment is an indication of the
dentoalveolar compensation that emerged
because of the extrusion of lower incisors.

In the soft tissue measurements, there
appeared an important increase in the Ricketts
upper lip measurement and the upper lip
moved backward due to the decrease in axis
inclinations of the upper incisors. No changes
were seen in the other measurements except
this one.

CONCLUSION

In the present study, 20 skeletal open-bite
patients were treated with edgewise
technique and vertical box elastics. Skeletal,
dental, dentoalveolar and morphologic
changes of these patients were examined and
the following results were attained:

¢ Extrusion was observed in all the incisors
and lower molars; axis inclinations of the
upper incisors and lower molars were found
to upright.

e Upper posterior dentoalveolar height
remained stable; a significant increase was
observed in lower-anterior, upper-anterior and
lower-posterior dentoalveolar heights.
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o Sagittal diizlemde SNA ve SNB acilarinda
azalma gorulurken, dik yon boyutlarina iligkin
parametrelerin tiimiinde artis bulunmusgtur.

e Ust cene, alt cene ve simfiz bolgelerinde
yapilan alan &l¢iimlerinin timiinde 6nemli
diizeyde artiglar gozlenmistir.

e Yumusak dokuyu ilgilendiren 6lgimlerde
tst dudagin geriye hareketi diginda belirgin bir
degisiklige rastlanamamustir. Tedavi sonucunda
hastalarin  cogunda klinik olarak kabul
edilebilir bir yliz dengesi ve giilme estetigi
saglanirken, birkac hastada hafif bir gummy
smile gozlenmistir.

® There appeared a decrease in SNA and
SNB angles in sagittal plane and an increase
in all of the parameters concerning the
vertical dimensions.

e There appeared significant increases in
all of the measurements made in maxillary,
mandibular and symphis areas.

¢ No significant changes appeared in the
measurements concerning the soft tissue,
except for the backward movement of the
upper lip. Following the treatment, all of
patients were provided with clinically
acceptable facial balance and smiling
aesthetic, whereas just a few patients
appeared to have a slight gummy smile.
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