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Ust Bliyiikazi Rotasyonlari
Maxillary Molar Rotations

GiRis

Ust biyiikazi disinin Angle tarafindan ok-
luzyonun anahtari olarak tanimlanmasini ta-
kiben (1), azi iliskisi ortodontik tedavi planla-
masinda ortodontistlerin en ¢ok dnemsedigi
olcitlerden biri olmustur. Angle’dan sonra da
bircok arastirmaci st buytikazi dislerini fark-
I acilardan degerlendirmistir. Ornegin And-
rews (2) tedavi gormemis normal kapanigh
hastalarin azi iliskilerini daha ayrintili incele-
yerek, st birinci blytkazinin mesiobukkal
tiberkaliintin alt birinci biuytkazinin mesi-
obukkal oluguna, tst birinci buytikazinin dis-
tal kenar sirtinin alt ikinci buyikazinin mesi-
al kenar sirtina, Gst birinci biytkazinin pala-
tinal tiberkultnin alt birinci buytkazinin or-
ta cukuruna oturdugunu belirtmistir.

Ust Biiytkazilarin rotasyonu durumunda
rotasyon merkezinin 6zellikle Sinif 1l malok-
ltizyonlarda palatinal koke yakin konumlan-
digi, dolayisiyla bukkal tiberkallerin daha
mesialde yer aldigi durumlarda bile, mesi-
opalatal tuberkillerin dogru yerlerine daha
yakin oldugu saptanmistir (3, 4). Bundan bag
ka, azi rotasyonunun kondil eksenleriyle olan
iliskisini arastiran bir calismada, sol tarafta
belirgin bir sekilde daha siddetli rotasyona
rastlandigi bildirilmistir (5).

Ust buyiikazi dislerinin rotasyonlu olusu
cesitli sorunlar olusturabilir:

1. Ust ve alt biiyiikazi dislerinin bukkal aci-
dan iliskileri palatinal agidan iligkilerin-
den farkh olarak daha Sinif Il gorindr.
Eger palatinal tuberkil alt santral oluga
oturuyorsa yanhs azi iliskisi daha kolay
dizeltilebilecekken, palatinalde de daha
mesialde ise Sinif 1l iliskiyi diizeltmek da-
ha zor olabilir.

2. Paralelkenar seklindeki tist buytkazi disi-
nin mesiale rotasyonu bu disin ark tizerin-
de daha fazla yer kaplamasina neden olur
(6).

3. Ust biiytikazi dislerinin distal ytizeylerinin
daha bukkalde yer almasi nedeniyle ikin-
ci buyuk azi disleri de daha bukkalde su-
rebilir.

4. Bantlanmis biiytkazi dislerine ark teli veya
agiz disi aparey tatbiki zorlasabilir.

Ust blyiikazi disinin rotasyon acisinin
oneminin fark edilmesi sonucunda rotasyo-
nun tani ve tedavisini kolaylastirmak icin ce-
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INTRODUCTION

Molar relationship has been one of the
most important criteria in orthodontic treat-
ment planning, since Angle first defined the
maxillary first molar as the ‘key to occlusi-
on’ (1). After that, numerous studies have
been undertaken to evaluate the role and
position of the maxillary first molar. And-
rews (2) for example, observing normal occ-
lusions in untreated individuals, described
the relationship of each and every cusp and
marginal ridge with the mandibular teeth.

In the instance of rotations, especially in

Class Il cases, the center of rotation is close

to the palatal root, so that even if the buccal

cusps are positioned more mesially than
ideal, the mesiopalatal cusp is still in its ori-
ginal location (3, 4). Apart from that, in a re-
cent study investigating the relationship of
the condylar axis to molar rotations, it was
found that there was a larger rotation on the
left side, when compared to the right side

(5).

Problems arising from the rotation of the
maxillary first molar are:

1. The buccal relationship of maxillary and
mandibular first molars appears more
Class Il than the palatal relationship. In a
case with the palatal cusp of the maxil-
lary molar seated in the central fossa of
the mandibular molar, the Class Il relati-
onship is easier to correct, whereas if the
relationship of the palatal cusps is also
Class I, more effort is needed.

2. The diamond-like shape of the maxillary
molar causes it to occupy a larger space
along the dental arch, if rotated (6).

3. In case of a rotation the distal surface of
the tooth is more buccaly positioned,
thus causing the second molar to erupt
more buccaly as well.

4. It may be extremely difficult to engage an
arch-wire or a face bow to a banded ma-
xillary molar, if it is rotated severely.
After the importance of the maxillary mo-

lars rotation has been recognized, many ef-

forts have been put into diagnosis and cor-
rection of the problem. There have been se-
veral methods introduced to measure the
amount of the rotation. Henry (3) suggested
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sitli girisimlerde bulunulmustur. Bircok aras-
tirmaci azi disi konumunu degerlendirmek
icin degisik parametreler tanimlamistir.
Henry (3) "median raphe" ile bukkal tiberkdl-
lerden cizilen bir ¢gizgi arasindaki agiyi 6lger-
ken, Friel (7) de yine "median raphe'yi refe-
rans almis, ama mesiobukkal ve mesiopalatal
tiberkullerden gecen cizgiyle olusturdugu
actyr olgmustir. "Median raphe"nin referans
olarak guvenilirligi daha sonraki bir ¢alisma-
da gosterilmistir (8). Orton (9) ise kugtikazi
dislerinin bukkal ytizeylerinden gecen teget
ile buytkazi disinin bukkal ytizeyinden ge-
cen teget arasindaki aciyr azi rotasyonunu
belirlemede kullanmistir. Ricketts (10) Gst bir
yukazinin mesiopalatal ve distobukkal tiber-
killerinden gecen cizginin diger taraftaki ka-
nin disin distal yarisindan gecmesini "dogru
molar konumu" olarak tanimlamistir. Ancak
sonraki arastirmalar bu cizginin kanin tepe-
sinden 4 mm daha distalden gecmesinin da-
ha dogru oldugunu gostermistir (11).

Normal okltizyonlu bireyler tizerinde ya-
pilan bir baska calismada piyasadaki "stra-
ight-wire" molar tiplerinin aslinda istenen ro-
tasyon degerlerinden farkh oldugu sonucuna
vartimistir (12).

Ust biiyiikazilarin rotasyonlarinin klinik aci-
dan 6neminin biyiik olmasina ragmen konuy-
la ilgili yeterli normatif veri yayilanmamistir,
yapilan arastirmalar da malokliizyonlari icer-
meyip, normal okliizyonlu bireylerin modelle-
ri tzerinde yapilmistir. Calismamizin amaci tist

to measure the angle between a line con-
necting the buccal cusp tips and the median
raphe. Friel (7) also took the median raphe
as a reference line, but measured the angle
formed with a line connecting the mesi-
obuccal and the mesiopalatal cusps. The re-
liability of the median raphe as a reference
was shown later (8). Orton (9) measured the
angle between a line tangent to the buccal
surfaces of the premolars and the line tan-
gent to the buccal surface of the molar. Ric-
ketts (10) claimed that the line connecting
the mesiopalatal and the distobuccal cusps
should pass through the distal surface of the
canine on the opposite side. But more re-
cent research showed that this line more
correctly should pass 4 mm distal to the ca-
nine tip (11).

Another study on normal occlusions sho-
wed that the rotational values of the molar
tubes in straight-wire appliances were not
adequate and needed adjustments through
wire bending (12).

In spite of the great clinical significance
of molar rotations, there is only insufficient
normative data published about the subject.
The studies performed until now did not inc-
lude models with malocclusions. The aim of
our study was to determine the relationship
between the rotation of maxillary first mo-
lars and various occlusal criteria and ma-
locclusions.
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birinci biytikazi dislerinin rotasyonlari ile den-
tal malokltizyonlar ve gesitli okltizal degisken-
ler arasindaki iliskiyi belirlemektir.

GEREC ve YONTEM

Bu calisma icin Marmara Universitesi Dis-
hekimligi Fakultesi Ortodonti Anabilim Dali
arsivindeki hastalarin bagslangic modelleri
kullaniimistir. Modeller iki arastirmaci tara-
findan degerlendirilmis olup karisik dislen-
mede olan, dis eksikligi ve dis anomalileri
gosteren, ya da dudak-damak yarikl hastala-
ra ait olan modeller elenmistir. Elde edilen
1237 adet model Tablo 1’de belirtilen ma-
lokliizyon siniflarina ve olcutlerine gore de-
gerlendirilmistir.

Modellerdeki st biiyiikazi dislerinin mesi-
opalatal ve distobukkal tiberkiilleri ve orta
hatti belirten "median raphe" koyu renkli ka-
lemle (0.4 Stabilo Point 88) isaretlenmistir
(Sekil 1). Isaretlenen bu st cene modelleri-
nin okliizal diizlemleri cam yiizeye degecek
sekilde fotokopileri ¢ekilmistir (Fotokopi ma-
kinesi: Xerox ZST 5220). Fotokopilerde tii-
berkil tepelerinden ve orta hattan gegen refe-
rans cizgisi arasindaki dar aci, acislger (Rot-
ring Art. No. 822 444) kullanilarak iki arastir-
maci tarafindan olgtilmastir (Sekil 2).

iki arastirmaci arasindaki uyumu degerlen-
dirmek tizere, 10 hastanin modelleri duplike
edilmis, arastirmacilar ayni modelleri ayri ay-
r isaretlemis, degerlendirmis ve fotokopile-
rinde acgisal olgtimleri gerceklestirmislerdir.
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MATERIALS and METHODS

1237 initial orthodontic models of treated
patients from the archives of Marmara Uni-
versity, Faculty of Dentistry, Department of
Orthodontics were recruited after excluding
those with mixed dentition, having missing
teeth, tooth anomalies, or cleft lip and pala-
te. Models were evaluated by two researc-
hers according to the criteria in Table 1.

On the maxillary models the median rap-
he showing the maxillary midline, and the
tips of the mesiopalatal and the distobuccal
cusps were marked with a dark pen (0.4 Sta-
bilo Point 88) (Figure 1). Models were pho-
tocopied thereafter (Xerox ZST 5220), with
the occlusal surface facing the glass surface
of the machine. On those paper copies the
angle between the median raphe and a line
connecting the marked cusp tips were hand
measured with a protractor (Rotring Art. No.
822 444).

The interobserver agreement was calcula-
ted from the data obtained, after 10 models
were duplicated, marked and measured se-
parately by both of the observers. In order to
calculate the intraobserver error, a second
set of fotocopies of those 10 models were re-
measured after two weeks. Results were eva-
luated using the formula suggested by Dahl-
berg (13) to calculate the standard error.

Data was evaluated statistically using
SPSS 10.0. Nominal and ordinal data were
compared using the Chi-square test, while

Sekil 2: Fotokopiler iizerinde

birinci ve ikinci biiytikazilarmn

distobukkal ve mesiopalatal

tliberkiillerinden gegen

dogrularin orta hat ile

yaptiklar: acilar 6lgiilmiistiir.

Figure 2: On the photocopies

the angles between the lines

connecting the distobuccal

and the mesiopalatal cusps of

first and second molars have

been measured.
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Tablo I: Calismada kullanilan
degerlendirme kriterleri.
Table I: Evaluation criteria

used in the study.
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Tablo |

Digsel Malokliizyon: Sinif | 1 |Caprasiklk: Yok 0
Sinif Il 2 Alt 1
Sinif Il 3 Ust 2
Alt-Ust 3

Overijet: Normal 0
Artmis overjet 1 |Diastemalar: Yok 0
On gapraz kapanis 2 Alt 1
Basbasa kapanis 3 Ust 2
Alt-Ust 3

Overbite: Normal 0
Acik Kapanig 1 | Alt azi rotasyonu sayisi 0-4

Derin Kapani s 2
Ust kiglikazi rotasyonu sayisi 0-4

Capraz Kapanis: Yok 0
Sag 1 |Ust kanin-keser rotasyonu sayisi  0-6

Sol 2

Cift tarafli 3

Table |

Dental Malocclusion: Class | 1 |Crowding: No 0
Class Il 2 Lower 1
Class Ill 3 Upper 2
Upper and Lower 3

Overjet: Normal 0
Increased overjet 1 [Diastemas: No 0
Anterior crossbite 2 Lower 1
Edge-to-edge 3 Upper 2
Upper and Lower 3

Overbite: Normal 0
Openbite 1 |Mand. molar rotations 0-4

Deep bite 2
Max. premolar rotations 0-4

Posterior crossbite: No 0
Right 1 |Max. canine and incisor rotations  0-6

Left 2

Bilateral 3

Tek bir aragtirmacinin 6l¢timler konusundaki
hata payini saptamak amaciyla da ayni mo-
dellerin ikinci fotokopileri ayni kisi tarafin-
dan iki hafta sonra tekrar 6l¢tilmustiir. Sonug-
lar Dahlberg’in (13) standart hatay veren fo-
miuluyle hesaplanarak degerlendirilmistir.

Elde edilen veriler SPSS 10.0 paket progra-
mi kullanilarak degerlendirilmistir. Siniflan-
mis veriler icin Ki-Kare testi, nimerik veriler
icin ANOVA ve Tukey’s Coklu Karsilastirma
testi, ikili karsilastirmalar icin ise t-testi kulla-
nilmistir.

BULGULAR

Aragtirmacilar arasinda modellerin sinif-
landiriimasina dair uyum % 94 olmustur. Bi-
rinci arastirmaci % 98, ikinci arastirmaci ise

numerical data was compared using the
analyses of variance and t-tests as appropri-
ate, combined with Tukey’s Honestly Diffe-
rence test.

RESULTS

Interobserver agreement on the classifica-
tion of malocclusions was 94 %. Observer 1
repeated his evaluation in 98 % of the ma-
terial, while this number was 97 % for the
second observer. Angular measurements
showed 2.7 degree of standard interobserver
error. Intraobserver error was 2.3 degrees for
observer 1, and 3,1 degrees for observer 2.

21.7 % of the 1237 pairs of models sho-
wed a Class | malocclusion, 64.8 % a Class

Tiirk Ortodonti Dergisi 2007;20:204-211
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% 97 oraninda kendi degerlendirmelerini
tekrarlayabilmistir. Acisal olcimlerde stan-
dart hata aragtirmacilar arasinda 2,7 derece,
birinci arastirmacida 2,3 derece, ikinci arag-
tirmacida 3,1 derece bulunmustur.

Degerlendirmeye alinan modellerin %
21,7’sinde Sinif | , % 64,8'sinde Sinif 1l ve %
13,4’tinde Sinif IIl dissel iliski belirlenmistir.
Birinci buiyiikazi rotasyon degerleri agisindan
her ti¢ malokluzyon karsilastirildiginda Sinif
IIl malokuzyonlarda belirgin bir artis gozlem-
lenmis ve bunu Sinif Il ve Sinif | malokluz-
yonlar takip etmistir. ikinci biiyiikazi rotas-
yon degerleri acisindan bakildiginda ise Sinif
[Il'lerdeki rotasyon miktari daha fazla iken,
Sinif I ve Sinif Il arasinda fark olmadigi gordil-
miistiir. Ust birinci biiytikazilarin rotasyonla-
rinin posterior ¢apraz kapanis (P<0,0001) ve
st kiictikazilarin hepsinde rotasyon gorilen
olgularda (P<0,01); ust ikinci buytikazilarin
rotasyonlarinin ise caprasiklik olan (P<0,05)
olgularda anlaml bir sekilde arttigi gozlen-
mistir. Buna karsin, kanin ve keser rotasyon-
lari sayisi arttikga st birinci buyiikazi rotas-
yonunda (P<0,01) ve diastemalari olan olgu-
larda (P<0,01) ust ikinci biyikazi rotasyo-
nunda belirgin bir azalma bulunmustur.

Alt biyiikazi rotasyonu ile st biyikazi
rotasyonu arasinda anlaml bir iliski saptana-
mamistir. Sag ve sol taraftaki birinci (r= 0,4;
p= 0,0001) ve ikinci (r= 0,5; p= 0,0001) bi-
yukazilarin rotasyon degerleri arasinda orta
derecede bir korelasyon bulunmustur.

TARTISMA

Ust birinci biiyiikazilarda goriilen rotas-
yon ortodontik tedavi planini biiytik oranda
etkilemektedir. Cogu olguda seviyeleme, ya
da headgear kullanimi gibi esas tedaviyi sag-
layacak asamalara gegmeden 6nce azi rotas-
yonlarinin diizeltilmesi bir zorunluluk olmak-
tadir. Bazen de, 6zellikle gekimden kaginmak
gerekiyorsa, tedavinin ana dayanaklarindan
birisi bu rotasyonlarin duzeltilmesiyle arkta
elde edilecek olan yerin kullaniimasi olabil-
mektedir (6). Bu ytizden bu konuda daha faz
la bilgiye gereksinim vardir.

Az rotasyonlarinin tanisinin konulmasin-
da cesitli zorluklar vardir. her seyden once,
tst birinci biiytikazilarin morfolojisindeki de-
giskenlik olgulebilirligi azaltmaktadir. Bun-
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II, and 13.4 % a Class Ill. When these ma-
locclusio types were compared in terms of
molar rotations, Class Il malocclusions we-
re found to present with a more severe deg-
ree of rotation of the maxillary first molars,
followed by Class Il and Class | in that order.
When compared for maxillary second molar
rotations, again the Class Il cases ranked
highest, while there was no statistically sig-
nificant difference between Class | and II.
Maxillary first molar rotations were found to
increase in cases with posterior crossbite
(P<0.0001), and cases presenting with rota-
tions of all maxillary premolars (P<0.01);
maxillary second molar rotations were fo-
und to increase with maxillary crowding
(P<0.05). On the contrary, first molar rotati-
ons decreased with the presence of 5-6 rota-
ted canines and incisors (P<0.01), and se-
cond molar rotations decreased with maxil-
lary diastemas (P<0.01).

There was no apparent correlation betwe-
en maxillary and mandibular molar rotati-
ons, but a moderate correlation between
right and left side rotations of the first (r=
0.4; p= 0.0001) and the second (r= 0.5; p=
0.0001) maxillary molars.

DISCUSSION

The rotations seen on the maxillary first
molars have a great effect on the treatment
planning. In many instances, even main tre-
atment steps like leveling or headgear wear
cannot be accomplished before the first mo-
lars are derotated. Sometimes, especially
when extractions are not indicated, the tre-
atment is based on the space gained from
the derotation of the molars (6). Therefore,
more specific data about molar rotations is
required.

There are several difficulties linked to di-
agnosing molar rotations. First of all, the va-
riability in the morphology of the maxillary
first molar tooth makes it difficult to standar-
dize measurements. Other than that, there
are too many different measurement met-
hods, making it impossible to compare re-
sults (3, 7,9, 10, 11).

Clinically, and also looking at the maxil-
lary model, the most practical method is to
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dan bagka, bu konuyu arastiranlarin farkli 61-
¢im yontemlerini tercih etmis olmalari da
degerlerin karsilastirilabilmesini olanaksiz
kilmaktadir (3, 7,9, 10, 11).

Klinikte, ya da tedavi plani yaparken mo-
dellere bakildiginda kullanilabilecek en pra-
tik yontem Ricketts’in 6nerdigi (10), dis-
tobukkal ve mesiopalatal tiberkillerden
gecen dogrunun karsi taraftaki kaninin distal
yuizeyine denk gelmesi kuralidir. Bu yiizden
bu arastirmada da ayni dogru kullanilarak,
"median raphe'ye gore olusan agilarin 6lcl-
mesi tercih edilmistir.

Ust biiyitikazilar genellikle mesio-palatinal
yonde rotasyon yaptiklari icin azi iligkisini
daha Sinif Il bir hale getirmektedir. Bu neden-
le Sinif 1l olgularda azi rotasyonlarinin var-
ligin1 beklemek, tedavi planinda dikkate al-
mak dogal ve rutin olmustur (11). Ancak bu
calisma gostermistir ki, Sinif Il olgulardaki
rotasyon miktari hem birinci, hem de ikinci
buyiikazilarda Sinif Il olgulara gore daha faz-
la olmaktadir. ikinci biiyiikazilarin rotasyonu
buyiik oranda yer darhgiyla ilgili goriinmek-
tedir. Capragiklik durumunda rotasyonu art-
makta, diastemalar varsa azalmaktadir. An-
cak birinci buytkazilarin rotasyonu daha
komplike bir etkilesime bagli goriinmektedir.
Posterior ¢capraz kapanisin 6nemli bir rol oy-
namasi akla palatinal tiiberkllerin alt disin
santral oluguna oturmasinin 6neminin biyiik
oldugunu getirmektedir.

Her ne kadar 6nceki bir calismada sol
tarafta belirgin bir sekilde daha siddetli rotas-
yonlar bulunmussa da (5), bu calismada sag
ve sol arasinda belirgin bir farka rastlan-
mamistir.

SONUCLAR

incelenen gruba bir bitin olarak bakil-
diginda birinci biiytikazi rotasyon degerlerin-
de bazi malokliizyonlarda artis gortlmis;
Sinif Il malokuzyonlarda erken mesial mig-
rasyon nedeniyle daha yiiksek degerler bek-
lenirken, Sinif Il malokluzyonlarda belirgin
bir artis oldugu saptanmistir. Dolayisiyla
tedavi planlamasi yapilirken 6zellikle Sinif 111
malokluzyonda buytkazi rotasyonu diizel-
timinin rutin olarak tedavi hedeflerine eklen-
mesi gerektigi soylenebilir.

Art Demirkaya, Ates, Turan

imagine a line passing through the distobuc-
cal and the mesiopalatal cusp tips, which
should pass also through the distal surface of
the opposite canine (10). Therefore, in this
investigation, the same line was preferred,
measuring the angle at the intersection with
the median raphe.

Since maxillary molars usually rotate in
the mesio-palatal direction, they render the
molar relationship more Class II. Thus it is
logical and routine to expect rotated molars
in Class Il cases, and plan the treatment
steps accordingly (11). However the results
of the present study suggest that there are
more rotations in both, the first and the
second molars in Class Ill cases. The
rotations of the second molars seem to be
related to the space need mainly, increasing
when there is crowding and deceasing when
there are diastemas. But the first molar
rotations seem to be affected by a more
complex interrelationship. The role pos-
terior crossbite plays implies the importance
of the palatal cusps seated in the central fos-
sa of the opposite tooth.

Although previous research (5) suggested
a more severe rotation on the left side, this
study was not able to repeat the finding.

CONCLUSIONS

Although higher rotational values could
be expected in Class Il malocclusions due to
early migration of maxillary molars, the
results of the present study support a stron-
ger association with Class 11l malocclusions.
As a result, during treatment planning, es-
pecially in Class Il malocclusions, correc-
tion of molar rotations routinely should be
listed as a treatment objective.

Tiirk Ortodonti Dergisi 2007;20:204-211
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