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G<R«fi

Maksilla ile mandibula arasindaki transvers
yondeki uyumsuzluk maksillanin iskeletsel ve-
ya dental olarak genisletilmesi ile ¢oztlebilir.
Ortodontik tedavi géren hastalarin % 25-30u
maksiller ekspansiyon yapilarak diizeltilebilir-
ken CI Il malokltizyonlarin % 95’i ise molar
rotasyonu, distalizasyonu ve expansiyonu ya-
pilarak duzeltilebilirler (1,2). Haas (3-5) ve
Hyrax(6) gibi ekspansiyon apareyleri transvers
maksiller darhk tedavisinde kullaniimalarina
ragmen bu apareylerin molar rotasyonu ve
distalizasyonu konusunda herhangi bir etkileri
yoktur. Literatirler incelendigi zaman ayni an-
da hem ekspansiyon hem de molarlarda rotas-
yon etkisi gosteren apareyler arasinda quad he-
lixle yapilmis bircok yayin bulunabilir (7-11).

Hizli maksiler ekspansiyon sirasinda kana-
ma olusumu, damarsal diizensizliklerin ortaya
ctkmasi, mikrofraktirler, kist olusumu, sutur
bolgesinde konektif bag dokusu inflamasyonu
gibi olumsuzluklardan s6z edilmistir (12). Zim-
ring ve Isaacson aktivasyonun optimum hizi-
nin dokularin fizyolojik sinirlar icerisinde reak-
siyon verebilecekleri seviyede tutulmasi gerek-
tigini bildirmislerdir(13). Story ve Ekstrom yap-
tiklari calismalar sonucunda yavas ekspansiyo-
nun 30 gtin icerisinde sutural dokularda fizyo-
lojik adaptasyona ve rekonstritksiyona neden
oldugunu ortaya koymuslardir(14,15). Maksil-
lanin yavas genisletilmesi sonucunda elde edi-
len durum daha stabildir ve hizli genisletmeye
oranla daha az relaps gosterir(7,12,14-17).

Yavas maksiler ekspansiyonda fizyolojik si-
nirlar icerisinde, sabit kuvvet uygulayabilen Ni
Ti iceren apareylerin kullanimi oldukca yeni-
dir(18,19,20). Compound Palatal Arch SE (Ort-
ho Organizers, San Marcos, CA, ABD) Ulm
Universitesinden CH. Sanders tarafindan gelis-
tirilmis bir ekspansiyon apareyidir. Apareyin
midpalatal sutura hafif siddette ve daimi bir
kuvvet uygulayabilme 6zelligi yaninda molar
rotasyonlarini da diizeltebilme (stiinligiide
vardir. Bu ¢alismada mikst dentisyon donemin-
deki cocuklarda apareyin etkinligi incelene-
cektir.

GERECLER ve YONTEM

Bu calismanin materyalini Marmara Univer-
sitesi Dis Hekimligi Fakiltesi Ortodonti Anabi-
lim Dalina bagvuran erken karigik dislenme
doéneminde bulunan 7 kiz, 4 erkek toplam 11
hasta olusturmaktadir.Tedavi gurubuna alinan

Biren, Mohammed

INTRODUCTION

The transversal discrepancy between maxil-
la and mandible can be solved by either skele-
tal or dental expansion of maxilla. This prob-
lem can be solved in 25-30 % of patients un-
der orthodontic treatment by maxillary expan-
sion whereas 95% of Cl Il malocclusions can
be corrected by molar rotation, distalization
and expansion (1,2). Although appliances like
Haas (3-5) and Hyrax (6) can be used for treat-
ment of transversal maxillary constriction, they
don’t have any effect in molar rotation and dis-
talization. When the literatures are evaluated
for the appliances showing both molar derota-
tion effect and expansion, many can be found
about quad-helix (7-11). During the rapid ex-
pansion period disadvantages like occurrence
of bleeding, irregularity of venous structure,
microfractures, cyst formation, connective tis-
sue inflammation in the sutural area have been
mentioned (12). Zimring and lIsaacson have
concluded that the optimum ratio of the activa-
tion should be held at a level where the tissue
can respond in physiologic limits (13). Story
and Ekstrom pointed out that slow expansion
causes physiologic adaptation and reconstituti-
on within 30 days in the sutural tissues (14-15).
The result of slow maxillary expansion is found
to be more stable when compared to rapid ex-
pansion and is less prone to relapse
(7,12,14,17).

The usage of appliances including Ni-Ti to
apply stable force within physiologic limits in
slow maxillary expansion is yet a new conside-
ration in orthodontics (18,19,20). Compound
Palatal Arch SE (Ortho Organizers, San Mar-
cos, CA, USA) is an expansion appliance deve-
loped by CH. Sanders from Ulm University. It
can apply light and continuous force to mid
palatal suture as well as being able to correct
molar rotations. In this study its affectivity in
mix dentition children is to be evaluated.

MATERIAL and METHODS

The material of this study are 11 patients, 4
males and 7 females, selected from the clini-
cal intake of Marmara University Orthodontic
Department. The patients were chosen among
those who have unilateral or bilateral maxillary
constriction, mild to moderate maxillary crow-
ding, and owing a good oral hygine without
any systematic disease. 5 of the group had Cl |
and the rest 6 had Cl Il skeletal relationship.
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bireylerde: unilateral veya bilateral maksiller
darlik olmasina, hafiften orta dereceye kadar
caprasiklik gostermesine, herhangi bir sistemik
hastalik bulunmamasina, saghkl bir agiz hij-
yenine sahip olmasina dikkat edilmistir. Cahs-
ma gurubunun 5'i Cl I, 6’si Cl Il iskeletsel ilis-
ki gostermektedir. Secgilen hastalarin takvim
yaslart minimum 8.2 yil, maksimum 10.4 yil
olmak tizere ortalama 9.3 yildir. Tedavi suresi
ortalama 123 giin olarak belirlenmistir.

Apareyin fiekli ve Uygulamas>

Compound Palatal Expander’in calisma
prensibi icerigindeki  NiTi'un sekil hafizasi ve
gecis 1sis1 6zelligine baglidir. Sekil hafizasi, de-
formasyona ugradiktan sonra tekrar eski haline
donebilme 6zelligini verirken, gecis 1sis1 6zel-
ligine sahip olmasi da belli bir 1sinin tizerinde
interatomik kuvvetlerin atomlari daha sikica
baglamasina ve daha sert bir metal haline gel-
mesine neden olmaktadir. Diistik derecelerde
kuvvetler azalmakta boylelikle metal daha es-
nek bir yapi kazanmaktadir. Aparey ortada pas-
lanmaz celik telden elde edilmis bir U buki-
muntn iki yanda bulunan NiTi tellere ve U bii-
kiimlerine baglanmasindan olusmustur. Yapi-
sinda hem paslanmaz celik hem de NiTi bulu-
nan aparey bu iki materyalinde 6zelliklerini ta-
simaktadir. Apareyin boltmleri :1- Ortada bu-
lunan paslanmaz celik U lup. Bu boliim mode-
le adapte edildikten sonra apareyin aktive ya
da reaktive edilerek transversal ekspansiyon
ve molarlarin rotasyonunu saglar. 2-Sag ve sol
lateral paslanmaz celik U luplar . Molar bant-
larinin lingualinde bulunan tiplere rahatlikla
adapte edilebilir ve molarlara tork verilebilme-
sini saglar. 3- Sag ve sol lateral Ni Ti U luplar.

Aparey 3 farkh boyutta tretilmistir. 2 numa-
ra genisligi 37 mm, 3 numara genisligi 41mm,
4 numara genisligi 45 mm’dir. Apareyin boyu-
tu belirlenirken uygulanan yontem: mandibu-
lar birinci molarlarin distobukkal tiberkdlleri
arasindaki mesafe olciilir. Daha sonra maksi-
ler molarlarin santral fossalari arasindaki mesa-
fe olculerek bulunan deger mandibular 6l¢tim-
den cikanlirBu deger gereken ekspansiyon
miktarini verir. Maksiller molarlarin lingualin-
deki gingival oluklar arasi olctlerek gerekli
ekspansiyon degeri bu mesafeye eklenir boyle-
ce kullanilacak olan apareyin boyutu secilebi-
lir. Uygulanmadan 6nce oda sicakhginda sert
bir halde bulunan CPA'nin sogutucu sprey
(Endo Ice, Hygenic Corp., 1245 Home Ave.,
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The chronologic mean age of the patients was
9.3 years, ranging from minimum 8.2 years to
10.4 years. Treatment period was determined
as 123 days.

The Form and Application of the Appliance

The working principle of The Compund Pa-
latal Expander depends on the transition tem-
perature and shape memory properties of the
Ni-Ti that it contains. The shape memory pro-
perty gives its ability to return to its original
shape after being deformed. At temperatures
higher than the transition temperature, intera-
tomic forces bind the atoms more lightly pro-
ducing a stiffer metal. At lower temperatures
the forces weaken, making the metal quite fle-
xible. The appliance consists of a U bend ma-
de from stainless steel in the middle and the
connection of Ni-Ti wires bilaterally consisting
of both stainless steel and Ni-Ti, it carries the
characteristics of both materials. The parts of
the appliance are: 1-The U loop made of stain-
less steel in the middle. This part supplies the
rotation of molars and the transversal expansi-
on by being activated or reactivated 2-Stainless
steel U loops located laterally, left and right.
They can be easily adapted to lingual molar
band tubes and give the ability to torque the
molars. 3-The lateral, left and right, Ni-Ti U
loops. The appliance is produced in 3 dimen-

Sekil 1: Postero-Anterior Se-
falometrik Olciimler

UIMW: Sag ve sol tist birinci
molarlar arasindaki mesafe.
URMA: Sag iist molar disin
oblik referans diizleminin
latero-orbital diizlemle olus-
turdugu ic ag1

ULMA: Sol iist molar digin
oblik referans diizleminin la-
tero-orbital diizlemle olustur-
dugu ic ag1

ILOW: Sag ve sol latero-orbi-
" tal noktalar arasindaki mesafe

IMOW: Sag ve sol medio-orbi-
tal noktalar arasindaki mesafe
NW: Sag ve sol NC noktalar1

arasindaki mesafe

IJW: Sag ve sol Jugal olusum-

lar arasindaki mesafe

Figure 1: P-ACephalometric
measurements:

UIMW (Upper Intermolar
Width):The distance between
right and left upper first mo-
lars

URMA (Upper Right Molar
Angulation): The inner angle
between right molar pin axis
and the latero-orbital plane
ULMA(Upper Left Molar
Angulation: The inner angle
between left molar pin axis
and the latero-orbital plane
ILOW (Inter Lateral Orbital
Width):The distance between
the right and left latero-orbita-
le points

IMOW (Inter Mesial Orbital
Width): The distance between
the right and left mesio-orbita-
le points

NW (Nasal Width): The dis-
tance between the right and
left NC points

IJW (Inter Jugular Width): The
distance between the right
and left Jugal processes
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Tablo I: Ekspansiyon 6ncesi ve

sonrasinda elde edilen P-A
sefalometrik radyografi
degerleri.

Table I: The pre and post

expansion P-Acephalometric

64

radiographic values

Biren, Mohammed

P-A Before After

Mesurements min max mean SD min max mean SD
UMW Mm [ 46,0 |58,00 53,95 399 |530 |[660 59,91 3,93
URMA < 64,0 77,00 71,64 3,82 69,0 87,00 79,45 5,73
ULMA < 98,0 | 94,00 75,00 9,25 | 66,0 |102,0 81,82 9,99
ILOW Mm [ 84,0 | 9850 91,68 495 |835 |[9850 91,82 5,09
IMOW Mm [ 19,0 | 25,00 22,64 254 (19,0 | 25,00 22,68 2,57
NwW Mm 24,5 30,00 27,72 1,75 25,0 30,50 28,23 1,65
1w Mm [ 53,0 |67,00 61,54 3,64 (56,0 |7000 63,77 3,52

Akron, OH 44310 ) ile sogutularak iyice yu-
musak hale gelmesi boylelikle de adaptasyo-
nunun daha kolaylikla yapilabilmesi saglanir.
Aparey agiza uygulandiktan sonra bantlarla
birlikte agiz disina ¢ikarilir. Daha sonra  eks-
pansiyon apareyi molar bantlarinin lingualinde
bulunan tiiplere ligatiir teliyle baglanip giiven-
ligi saglandiktan sonra cam iyonomer siman
(3M —Unitek Multi-cure Glass lonomer Ortho-
dontic Band Cement Products Monravia .USA)
ile yapistirihr. Agiz normal 1sisina yiikselirken
ekspansiyon apareyi de yavas yavas sertligini
bularak dislere ve mipalatal sutura diistik sevi-
yeli ve daimi bir kuvvet uygulamaya baglar.
Hastalar 2-3 giin igerisinde tekrar cagrilarak
apareyin yumusak dokuda bir iritasyon yaratip
yaratmadigi  kontrol edilmistir. Daha sonra
hastalara birer aylik randevular verilerek kont-
rolleri yapilmistir. Aparey uygulamasini taki-
ben higbir hastada agri kesici kullanimina ge-
rek duyulmamistir.

Calisma apareyin uygulamasindan énce ve
retansiyon doneminde alinan PA sefalometrik
x-ray filmleri ve ortodontik modeller tizerinde
yapilan élgtimlerle yurutilmustar. Ayrica sutu-
ral acgilma olusup olusmadigini degerlendire-
bilmek icin Compound Palatal Ark ile maksil-
ler genisletmenin bittigi anda alinan okluzal
radyografiler degerlendirilmigtir. PA sefalomet-
rik filmleri Gzerinde Ust birinci molarlarin egi-
mini belirleyebilmek amaciyla vestibiil yiizey-
lerine T mm kalinhkta ve 1 cm uzunlugunda
paslanmaz celik teller iceren akrilik bagliklar
hazirlanmigtir. Bu basliklar molar disler tizerine
yerlestirildikten sonra ekspansiyon éncesi ve
sonrasinda P-A sefalometrik radyografiler alin-
mustir. Radyografiler icin  Marmara Universite-
si Dishekimligi Fakdltesi Oral Diagnoz ve Rad-
yoloji Anabilim dalinda bulunan 90 Kv ve 15

sions. The numbers 2, 3 and 4 have widths of
37 mm, 41 mm and 45 mm respectively. The
size of the appliance is selected by the follo-
wing method: measure the arch width betwe-
en the tips of the right and left distobuccal
cusps on mandibular first molars. Then me-
asure the arch width between the tips of the
maxillary molars. The difference between
these two measurements is the amount of ex-
pansion required. Now measure the distance
between the right and left maxillary first mo-
lars from the lingual surfaces where palatal
tubes will be placed. Add this value to the re-
quired expansion. The total will indicate the
size of the appliance. The CPA, which is rigid
at room temperature, is cooled by the cooling
spray (Endo Ice, Hygenic Corp.,1245 Home
Awe., Akron, OH) before it is applied so that
it softens and can easily be adapted. After it is
adjusted in the mouth, it is again taken out
together with the bands. Then the expansion
appliance is cemented with glass ionomer
cement (3M Unitek Multi-Cure Glass lono-
mer Orthodontic Band Cement Products
Monrovia, USA) after it is inserted in the lin-
gual tubes of the molar bands and secured
with ligation wires. As the mouth temperatu-
re rises, the expansion appliance gains its ri-
gidity back slowly and starts to apply low and
consistent force to both the midpalatal suture
and teeth. The patients have been recalled af-
ter 2 or 3 days following application to check
for any soft tissue irritation. Then the patients
have been recalled monthly. No analgesic
medication was found to be necessary for
any patient after the application.

The study was carried on orthodontic mo-
dels and the PA cephalometric radiographs
taken before and after treatment. In addition

Tiirk Ortodonti Dergisi 2006,19:61-71
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MA'lik Trophy Sefalostati kullanilmistir. PA rad-
yografiler tizerinde yapilan olgctimler  Sekil
1’de gosterilmistir.

Model Olgiim Yéntemi

Yumusak bir kursun kalemle ortodontik mo-
deller tizerinde ¢esitli noktalar belirlenerek 1:1
oraninda fotokopileri ¢ekilmistir ve elde edilen
fotokopiler tizerinde Sekil 2, 3,4'te gosterilen
olctimler yapilmistir(21).

«statistiksel Decerlendirme

Ekspansiyon éncesi ve sonrasinda alinan P-
A sefalometrik filmler Gizerinde ve model foto-
kopileri tizerinde yapilan 6lgtimler sonucunda
elde edilen dogrusal ve agisal 6lgtimler SPSS
6.0 paket programi kullanilarak Wilcoxon tes-
ti ile degerlendirilmistir.Metod hatasinin 6l¢u-
minde ise Dahlberg’in Metod hatasi yonte-
minden faydalanilmistir. Bu amacla radyografi-
ler arasindan rastgele secilen 10 radyografi ve
10 model ayni arastirici tarafindan tekrar gizil-
mis ve degerlendirilmistir. Dahlberg’in formu-
lt:

¥’
2d

Sm =Dahlberg’s Metod Hatasi, d= iki 6l-
¢uim arasindaki fark, n= ikinci kez 6l¢tim ya-
ptlan film ve model sayisi (10).

BULGULAR

Arastirma kapsamina alinan bireylerin eks-
pansiyon oncesi ve sonrasinda elde edilen P-A
sefalometrik  radyografi degerleri Tablo 1’de,

Turkish Journal of Orthodontics 2006;19:61-71

the sutural opening was evaluated by occlu-
sal radiographs to find out if any opening oc-
curs. In order to define the buccal inclination
of upper first molars on PA radiographs, acry-
lic caps containing stainless steel wires T mm
in thickness and Tcm in length were prepared
for their vestibule surfaces. The PA radiog-
raphs were taken before and after treatment
by the placement of these caps on the molar
teeth. For radiographic purposes The Trophy
Cephalostat, which is 90 Kw and 15 MA, in
Oral Diagnosis and Radiology Department of
Marmara University has been used. The me-
asurements on PA Radiographs are shown in
Figure-1.

Model Analyses

Some definite points were marked by pen-
cil and then the model photocopied in 1:1 ra-
tio. The measurements shown in Figure 2, 3
were performed on these photocopies (21).

Statistical Evaluation

The linear and angular measurements pro-
vided by the measuring of model photocopi-
es and on PA cephalometrics gathered before
and after expansion were evaluated by Wil-
coxon test by using SPSS 6.0 programme. For
the measurement of method errors, Dahl-
berg’s Method Error Analyses was used. For
this purpose, 10 randomly chosen radiograhs
and models were remeasured by the same

person. Dahlberg’s formula is as follows:
o’
N T

Sekil 2:

Modeller iizerinde belirlenen
noktalar mb: {ist birinci molar
disin mesiobukkal tiiberkiil
tepesi mps: iist birinci molar
disin mesiopalatinal tiiberkiil
tepesi

db : Gist birinci molar digin
distobukkal tiiberkiil tepesi

dp : tist birinci molar disin
distopalatinal tiiberkiil tepesi
CM : sag iist birinci molar diste
mb-dp’yi birlestiren diizlemi ile
mp-db’yi birlegtiren diizlemin
kesisme noktast

CM1 : sol tist birinci molar diste
mb-dp'yi birlegtiren diizlemi ile
mp-db’yi birlestiren diizlemin
kesisme noktast

CR : sag tist birinci siit molar
disin santral fossasmn orta
noktasi

CL: sol iist birinci siit molar
disin santral fossasmn orta
noktasi

Fi : Santral dislerin ¢ikintili en
dis noktas1

Cmm : birinci molar disin
mesial kontakt noktast

Cmp : siit birinci molar disin
mesial kontakt noktast

Cml : lateral kesici diglerin
mesial kontakt noktast

Model Olgtimleri

UAL (Upper Arch Length) :
Cmm noktalarimi birlestiren
diizlem ile F oktasmndan ¢izilen
dik arasmdaki mesafe

IMW (intermolar width) :CM ile
CM1 arasindaki mesafe

IPMW (interprimary molar
width) : CP ile CP1 arasindaki
mesafe

Figure 2:

Model landmarks:
mb:mesiobuccal cusp tip of the
upper first molar

mp: mesiopalatal cusp tip of the
upper first molar

db : distobuccal cusp tip of the
upper first molar

dp : distopalatal cusp tip of the
upper first molar

CM : The point that dissects the
(mb)-(dp) line with (mp)-(db)
lineon the right upper first
molar

CMI1 : The point that dissects
the (mb)-(dp) line with (mp)-
(db) lineon the left upper first
molar

CR: The midpoint of the central
fossa on the right upper
primary molar

CL : The midpoint of the central
fossa on the left upper primary
molar

Fi :The most facial point on the
most prominent central incisors.
Cmm : The contact point mesial
to the first molar

Cmp : The contact point mesial
to the first primary molar

Cml : The contact point mesial
to the lateral incisors

Model measurements

UAL (Upper Arch Length) :The
perpendicular distance from Fi
to the line constructed between
right and left Cmm points
IMW (intermolar width) :The
distance between (CM) and
(CM1)

IPMW (interprimary molar
width) : The distance between
(CP) and (CP1)
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bu iki deger arasindaki fark ve farklarin 6nem
diizeyini gosteren Wilcoxon Testi Tablo 2'de
verilmistir. Model analizleri sonucunda tedavi
oncesi ve sonrasi elde edilen bulgular Tablo
3'te, bu iki deger arasindaki fark Tablo 4'te ve-
rilmistir.

Metod hatasinin degerlendirilmesi amaciyla
Dahlberg metod hatasi 6lcimi yapilmis P-A
sefalometrik filmler tizerinde en buyiik metod
hatasi ise URMA acisinda 0.92 olarak en du-
stk metod hatasi 0.32 olarak UIMW’de bulun-
mustur. Modeller tizerinde yapilan 6l¢timlerde
en yuksek metod hatasi 0.64 olarak MV-
LU6’da, en disiik metod hatasi 0.46 olarak
UAL’de bulunmustur.

Okluzal Radyografi Bulgular»

11 hastanin okluzal radyografileri arasinda
sadece 3 tanesinde suturda acgilma oldugu iz-
lenmistir.

P-A Sefalometrik Radyografi Bulgular»

UIMW (Upper Intermolar Width) 6.32
mm’lik (p< 0.01) artis gostermistir.

URMA (Upper Right Molar Angulation)
7.82° (p<0.01) bir artis gostermistir.

ULMA (Upper Left Molar Angulation) 6.82°
(p<0.01) bir artis gostermistir.

NW (Nasal Cavity) 0.5 mm (p<0.05) artig
gostermistir.

JW  (Inter Jugular Width) 2.23 mm’lik an-
lamli (p<0.01) bir artis gostermistir.

Model Analizi Bulgular

UAP (Upper Arch Perimeter) 3.95 mm’lik
anlamli (p<0.01) bir artis gostermistir.

UAL (Upper Arch Length) -0.41 mm’lik an-
lamsiz 6lgtide bir azalma gostermistir.

IMW  (intermolar width) 5.50mm’lik
(p<0.01) bir artig gostermistir.

IPMW (Inter Primary Molar Width) 3.5
mm’lik (p<0.01) bir artis gostermistir.

MV-RU6’da  0.18° bir artis gostermistir.

MV- LU6'da 1.45° bir artig gostermistir.

TARTIfIMA

Maksiller darligin tedavisi amaciyla maksil-
lanin transvers yondeki ekspansiyonu cok
uzun yillardan beri ortodonti alaninda uygu-
lanmaktadir. Ekspansiyon sadece darlik goste-
ren olgularda degil ark perimetresinde artis
saglamak amaciyla ¢ekimsiz tedavi yontemle-
rinin tercih edildigi olgularda da cok siklikla

Biren, Mohammed

Sm: Dahlberg’s Method Error, d: difference
between two measurements, n: number of
films and models remeasured (10).

RESULTS

The PA radiographic values of before and af-
ter treatment of the chosen group are shown in
Table-1 and the Wilcoxon Test showing the dif-
ference and the importance value of the diffe-
rence between two measurements are shown
in Table-II. The results of model analyses of be-
fore and after treatment are in Table-lll and the
difference between the two values are shown
in Table-IV. For the evaluation of method error
The Dahlberg’s Method Error measurement
was performed and the highest method error
was calculated for URMA as 0.92 and the
smallest was 0.32 on UIMW. For the model
analyses the highest method error was found to
be 0.64 for MV-LU62 and the smallest was
0.46 on UAL.

Occlusal Radiographs

Among 11 occlusal radiographs 3 of them
shows expansion at the sutural area.

PA Radiographic Results

UIMW (Upper Intermolar Width) increased
by 6.32 mm (p< 0.01). URMA (Upper Right
Molar Angulation) increased by 7.82° (p<
0.01). ULMA (Upper left Molar Angulation)
increased by 6.82° (p< 0.01). NW (Nasal Ca-
vity) increased by 0.5 mm (p<0.05). JW (Inter
Jugular Width) increased by 2.23 mm (p<
0.01).

Model Analyses Results

UAP (Upper Arch Perimeter) showed a sig-
nificant increase by 3.95 mm (p< 0.01). UAL
(Upper Arch Length) showed an insignificant
decrease by —-0.417 mm. IMW (Inter Molar
Width) increased by 5.50 mm (p< 0.01). IPMW
(Inter Primary Molar Width) increased by 3.5
mm (p< 0.01). MV-RU6 increased by 0.18°.
MV-LUG6 increased by 1.45°.

DISCUSSION

Transversal expansion of maxilla for the tre-
atment purposes in maxillary constriction has
been used in orthodontic era for centuries. Ex-
pansion is not a treatment protocol only for
constriction cases but is also used in non-ext-
raction cases for the purpose of gaining arch
perimeter. In slow maxillary expansion for ske-
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bagvurulan bir yontemdir. Yavas palatal eks-
pansiyonla iskeletsel genisletme yapilabilme-
sinde yas onemli bir rol oynamaktadir (10,16).
Bu amagla midpalatal suturun gelisimini ince-
leyen bircok calisma yapilmistir (16,22). Mel-
sen kadavralar tizerinde yaptigi calisma sonu-
cunda midpalatal suturun gelisimini ve yapisi-
ni histolojik olarak incelemistir (22). Midpala-
tal suturda da acilma elde edilebilmesi icin ca-
lismamizda ekspansiyon yapilan hastalarin er-
ken karma disli donemde olmalarina dikkat
edilmistir. Birgok aragtirmada suturun  acil-
digr bildirilmistir(9,19,20) ;fakat bu calismada
11 hastadan alinan okluzal grafilerin sadece 3
tanesinde midpalatal suturun agildigi izlenmis-
tir.Yas gurubunun suturda agilma olmasina ola-
nak vermesine ragmen sutural degisikligin bu
bulguyu desteklememesi okluzal rontgenlerin
ekspansiyonun ortalama olarak 3. ile 4. ayinda
alinmasina bagli oldugu dustindlebilir. Ekstrom
ve arkadaglarinin yaptigi arastirmaya gore ya-
vas genisletme yapilan maksilla 30 gtin igeri-
sinde mineralize olmaya baslar ve 3 ay igeri-
sinde normal formuna gelir (15).

P-A Sefalometrik Radyografik Bulgular

Ust birinci molarlar arasi mesafe anlamli se-
viyede artmistir (6.32 mm). Maksiller dental
genislikte meydana gelen bu artis maksiler su-
turdaki ekspansiyonun ve posteriorda bulunan
dislerin bukkal yondeki egilmelerinin dogal bir
sonucudur (10,20). Nasal genisligin degerlen-
dirildigi NW o6lgtimitnde 0.5 mm’lik anlamh
bir artis kaydedilmistir. Literatiirde ekspansiyon
sonucu nazal genislikte artis bulan oldukga
fazla yayina rastlanmaktadir (10,17,23,24) . In-
ter Lateral Obital ve Inter Mesial Orbital genis-
likte 6nemli bir artis kaydedilmemistir Hizli
maksiler ekspansiyon apareyleri 2-5 kg kuvvet
uygularken (24,25); Ni Ti ekspansiyon aparey-
lerinin uyguladigi kuvvet 400gr civarindadir.
CPA hafif kuvvetler uyguladigindan sutura pa-
latina media disindaki suturlarda ve yiiz komp-
leksinde ¢ok fazla bir etkisi olmamustir.

Sag ust molar disin egimini gosteren URMA
7.81° ve sol st molar disin egimini gosteren
ULMA 6.81° bir artis gostermistir. Bu durum
maksillanin posterior kisminin dentoalveolar
seviyede egilmesine bagli olarak molarlarin
bukkal yonde devrilmesiyle ortaya ¢ikmakta-
dir. Literattirde de buna benzer sonuclar goral-
mektedir. Hicks ve Cotton yaptiklar calisma
sonucunda 2-24° arasinda degisen oranlarda
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P-A measurements Mean SD P

UMW mm 6,32 131 0,003
URMA < 7,82 571 0,007
ULMA < 6,82 5,34 0,007
ILOW mm 0,136 0,505 0,334
IMOW mm 5,55 0,151 0,317
NW mm 0,50 0,500 0,016
1w mm 2,23 0,564 0,003

*p< 0.05 **p<0.01 ***p<0.001

letal opening age is a critical factor (10,16). For
this reason many studies have been carried on
the development of mid palatal suture (16,22).
Melsen has studied the development and struc-
ture of the mid-palatal suture in cadavers histo-
logical (22). In order to have separation in the
mid-palatal suture we considered the patients
under this study to be in early mixed dentition.
In many studies the suture was concluded to
open (9,19,20) but in this study in only 3 of the
11 occlusal radiographs the mid palatal suture
was detected to open. Although age group
supports the normal range for sutural opening
the reason of this finding not to support this
previous conclusion can be attributed to the ti-
ming of occlusal radiographs which were ta-
ken at the 3rd and 4th months of the treatment
in average. According to study by Ekstrom and
his co-workers maxilla starts to mineralize wit-
hin 30 days following slow maxillary expansi-
on and reaches its normal structure within 3
months (15).

PA Radiographs

The distance in between the upper first mo-
lars increased significantly (6.32 mm). This inc-
rease in maxillary dental width is a natural re-
sult of the expansion in maxillary suture and
the buccal tipping of posterior teeth (10,20).

There was a significant increase in NW -
used to evaluate nasal width- by 0.5 mm The-
re are many literatures with conclusion that the
nasal width increases by expansion
(10,17,23,24). No significant increase was de-
tected in Inter Lateral Orbital and Inter Mesial
Orbital width. The rapid maxillary expansion
appliances apply 2-5 kg of force (24,25), whe-
reas the Ni-Ti expansion appliances apply a
force around 400 grams. So the fact that CPA
doesn’t affect the sutures except for median pa-
late and that it doesn't effect the facial complex

Tablo II: P-Aradyografilerde

ekspansiyon dncesi ve
sonrasinda elde degerler
arasindaki fark ve farklarin
6nem diizeyini gosteren
Wilcoxon Testi

Table II: The results of
Wilcoxon test showing the
significance level of the
changes between pre and
post expansion P-A

radiographs
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Sekil 3: Ark perimetresi UAP
(Upper Arch Perimeter): Sag
ve sol Cmm ,Cmp, Cml
noktalarini birlegtiren
diizlemler arasindaki mesafe.
Figure 3: Upper arch
perimeter

UAP(Upper Arch Perimeter):
The sum of the lengths of
segments connecting points
Cmm, Cmp, Cml from right
side to left side.

Sekil 4: Figure 4:
Molar rotasyonlart MV-RU6 :
Model vertikal diizlemi ile
sag iist birinci molar digin
mp-db diizleminin
olusturdugu agidur.
MV- LU6 : Model vertikal
diizlemi ile sol {ist birinci
molar digin mp-db
diizleminin olusturdugu
agidir.
Figure 4: Molar rotations
MV-RUS6 : The angle between
the model vertical reference
and the right upper first molar
through the tips of the
mesiopalatal and the
distobuccal cusps
MV- LU6 : The angle between
the model vertical reference
and the left upper first molar
through the tips of the
mesiopalatal and the
distobuccal cusps
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bukkal devrilme bulmuslardir (12,16). Ciam-
botti hizli maksiler ekspansiyon apareyleri ile
Ni Ti ekspansiyon apareylerini karsilastirdigi
calismasinda, molarlardaki devrilmenin Ni Ti
apareylerinde digerinin yaklagik iki kati oldu-
gunu bildirmistir (20).

inter Jugular (JW) mesafe olctimi 2.22
mm’lik anlaml (p<0.05) bir artis géstermistir.
Bu bulgu apareyin maksillanin iskeletsel yapi-
sinda da etkili oldugunu soyleyen aragtiricilar-
la uyum icerisindedir (5,11,20,25).

Model Bulgular

Dental modeller tizerinde 6lciilen molarlar
arasindaki uzaklik (IMW) 5.5 mm’lik énemli
bir artis gostermistir. Bu 6lctim P-A sefalomet-
rik rontgenler Gzerinde de ayni oranda artmig-

much as the others can be attributed to low for-
ce application of CPA .

URMA -showing the angulation of upper
right molar- increased by 7.81° and ULMA -sho-
wing the angulation of upper left molar- incre-
ased by 6.81°. This is due to buccal tipping of
upper molars caused by the bending of posteri-
or part of maxilla at a dentoalveolar level. Simi-
lar findings can be found in the literatures. Hicks
and Cotton showed a buccal tipping ranging in
between 2-24 degrees in their study (12,16). Ci-
ambotti concluded in his study of comparison
of rapid palatal expansion appliances and Ni-Ti
expansion appliances that the tipping in the mo-
lars is twice as much in Ni-Ti expanders (20).

The inter jugular width ()W) showed a signi-
ficant increase by 2.2 mm (p<0.05). This finding
is parallel to the findings shown by other rese-
arches that the appliance is effective in skeletal
structure of maxilla (5,11,20,25).

Dental Model Results

The distance measured between the molars
on the models (IMW) showed a significant inc-
rease of 5.5 mm. This measurement increased
by the same ratio in P-A radiographs also. The
distance between the primary molars (IPMW)
has also increased by 3.5 mm. These measure-
ments give us the sum of the increase in trans-
versal width at dental level together with the
increase at dentoalveolar level (9,10,20).

There was a significant increase in upper
arch perimeter which is 3.95 (p<0.01). This inc-
rease is due to expansion gained. Adkins conc-
luded in his study in which he evaluated the
increase in arch perimeter as a result of rapid
maxillary expansion that the multiplication of
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Model Analysis Before After
min max Mean SD min max Mean sd

UAP Mm 65,5 80 72,18 4,65 68,5 84 76,136 4,80
UAL Mm 22,5 28,00 26,73 1,69 22,5 28 26,318 1,66
IMW Mm 37,0 51,50 44,23 4,70 41,0 57,5 49,727 5,32
IPMW Mm 28,0 36,50 32,91 2,90 30,0 40,0 36,409 3,02
MV-RU6 < 95,0 111,0 101,68 5,24 93,0 111,0 101,50 6,08
MV-LU6 < 96,0 114,0 106,50 6,16 96,0 113,0 105,04 6,25

tir. St molarlar arasindaki mesafede (IPMW)
3.5 mm’lik artis gostermistir. Bu 6lctimler disler
seviyesindeki transversal genislik artistyla bir-
likte dentoalveolar diizeydeki artisin toplamini
vermektedir (9,10,20).

Ust ark perimetresinin (UAP) &lctimiinde
3.95 mm ile 6nemli (p<001) bir artis bulun-
mustur. Elde edilen bu artis ekspansiyona bag-
Ii olarak meydana gelmektedir. Adkins hizli
maksiler genisletme sonucunda ark perimet-
resindeki artis miktarini arastirdigi calismasin-
da birinci premolarlar seviyesinde elde edilen
toplam artisin 0.7 ile carpiminin ark perimet-
resindeki artisa esit oldugunu bildirmistir (26).

Ust ark uzunlugunu belirleyen UAL'de an-
lamsiz seviyede (0.41mm) bir azalma tespit
edilmistir. Bu durum ekspansiyona bagli olarak
Ust kesici dislerde meydana gelen diklesme ile
aciklanabilir. Wertz, Sandikcioglu ve Adkins’in
calismalarinda da ust keserlerin diklestigini or-
taya koyan acilarda azalma oldugu bildirilmis-
tir (10,25,26).

Model vertikal diizlemi ile sag st birinci
molar ekseni arasindaki aci (MV-RU6) ve sol
st birinci molar ekseni arasindaki acilarda
(MV-LU6) anlamsiz seviyede bir artma tespit
edilmistir. Bircok calismada da molar diglerin
mesiobukkal rotasyonuna bagh olarak bu
acilarda cesitli seviyelerde artma oldugu or-
taya konmustur. Ciambotti hizli ve yavag mak-
siler ekspansiyonu karsilastirdigi calismasinda
Ni Ti apareylerin ¢ok esnek olduklari igin

total increase at first premolar level by 0.7 is
equal to the increase in arch perimeter (26).

In UAL (Upper Arch Length) was shown to
decrease insignificantly by 0.41 mm. This can
be attributed to the uprighting of the incisors as
result of expansion. In the studies of Wertz, San-
dikgioglu and Atkins the angles which show the
inclination of the incisors were shown to decre-
ase to support the uprighting of them (10,25,26).

There has been an insignificant increase in
the angles between the model vertical plane
and upper right first molar (MV-RU6) and upper
left first molar (MV-LUG6). In many studies these
angles were shown to increase by different le-
vels due to mesiobuccal rotation of these teeth.
Ciambotti pointed out in his study of compari-
son of rapid and slow maxillary expansion that
Ni-Ti appliances can produce mesibuccal rota-
tions at changing levels up to 26.61° due to the-
ir flexibility (20).

CONCLUSION

From this study, examining the effects of the
Compound Palatal Arch (CPA) expansion appli-
ance on dental and skeletal component, it can
be concluded that:

1-The CPAis clinically capable of expanding
the maxilla and correcting posterior crossbite

2- Skeletal expansion can be expected using
CPA appliance, which was indicated from signi-
ficant increase of 2.22 mm in interjugular width
(IJW).

molarlarda 26.61°"ye kadar ulagsan miktarlarda

mesiobukkal rotasyonlar olusturabildiginden

sOz etmistir (20).

SONUCLAR

Compound Palatal Ark ( CPA) apareyinin is-

keletsel ve dental etkilerinin incelendigi bu

calismada elde edilen sonuclar:

1- CPA klinik olarak maksillanin ekspan-
siyonunda ve posterior bolgedeki capraz
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P-A measurements Mean SD P
UMW Mm 6,32 1,31 0,003
URMA < 7,82 5,71 0,007
ULMA < 6,82 5,34 0,007
IMOW Mm 5,55 0,151 0,317
NW Mm 0,50 0,500 0,016
W Mm 2,23 0,564 0,003
ILOW Mm 0,136 0,505 0,334
*p<0.05

Tablo IIl: Ekspansiyon 6nc

ve sonrasinda elde edilen

esi

ortodontik model bulgular:

Table III: The values of pre

and post expansion

orthodontic models

Tablo IV: P-Aradyografilerde

ekspansiyon oncesi ve
sonrasinda elde degerler
arasindaki fark ve farklarin
6nem diizeyini gosteren
Wilcoxon Testi

Table IV: The results of
Wilcoxon test showing the
significance level of the
changes between pre and
post expansion model
anayses.
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kapanisin diizeltiminde etkilidir.

2- Inter jugular mesafe 6lcimi sonucu elde
edilen 2.22 mm’lik artis apareyin iskeletsel et-
kisini ortaya koymaktadir.

3- Sag ve sol tst molar dislerin eksen egim-
leri anlamli derecelerde artis gostermistir.
Molar disler bukkal yone dogru devrilmislerdir.

4- Elde edilen okluzal radyografilerde mid-
palatal suturda acilma meydana geldigi izlen-
mistir.

5- Molarlar arasi genislik modeller tizerin-
de 5.5 mm (p<0.01) P-A sefalometrik radyog-
rafi Gzerinde 6.31 mm (p<0.01) artis gostermis-
tir.

6- Sit molarlar arasi genislik (IPMW) 3.5
mm (p<0.01) artig gostermistir.

7- Ust ark perimetresi (UAP) 3.95mm’lik an-
lamli bir artis gostermistir.

8- Ust ark uzunlugu istatistiksel olarak an-
lamsiz 6lgtide azalmistir.

9- Sag ve sol tist molar diglerde anlamsiz 61-
clide mesio-bukkal rotasyon meydana gelmis-
tir.

Biren, Mohammed

3- Upper right and left molar angulations
showed significant increases (p<0.01) of 7.81 °
and 6.81° respectively. This reflects the buccal
tipping of molars.

4- Midpalatal suture separation was reported
in occlusal radiographs taken pre and post ex-
pansion.

5- Intermolar width showed significant incre-
ase both in P-A radiographs 6.31 mm (p<0.01)
and model photocopies 5.50 mm (p<0.01).

6-Inter primary molar width (IPMW) showed
a significant increase of 3.50 mm (p<0.01).

7- Upper arch perimeter (UAP) showed a sig-
nificant increase of 3.95 mm (p<0.01).

8-Upper arch length showed insignificant
decrease.

9-Right and left upper first molars rotated
mesio buccally insignificantly.
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