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Kondiler ve ramal vertikal asimetri
Condylar and ramal vertical asymmetry

GIRIS

Dis eksikligi, dentisyonda en sik ortaya
cikan anomalilerden birisidir (1). Uciincii
molar disler dahil edilmeyip, hipodonti icin
bulgular her iki cinsiyette birlikte degerlen-
dirildiginde israil poptilasyonunda % 0,3 (2),
irlanda popiilasyonunda % 11,3 (3), Slovenya
popllasyonunda % 11,3 (4), Kenya
poptlasyonunda %6,3 (5), Kore popilasyo-
nunda %11,2 (6) ve Turk popllasyonunda
%4,6 olarak cesitlilik gostermektedir (1). Bu
anomalinin genis aralikli prevalansina 6rnek
ve arastirmanin yontemi, yas ve cinsiyetin
dagilimi ve hastalarin etnik kokenindeki
farkhliklar katkida bulunmaktadir.

Bizim tlkemizde daha o6nce yayinlanan
bir calismada tgtincti molarlardan sonra en
fazla eksikligi gorilen dislerin maksiller
lateral disler oldugunu géstermesine ragmen
(1), c¢ogu calisma mandibular ikinci
premolarlar tictincti molarlardan sonra ikinci
siklikta en sik gortlen dis eksikligi oldugunu
gostermistir (5,7- 11). Ayrica, ¢cekimden veya
hipodontiden kaynaklanan bu tip dis
eksikliklerinin, dis eksikligi olan tarafta
komsu dislerin bu bdolgeye egilmesi, karsi
Karsi cenedeki dislerde ekstriizyon, dis
eksikligi olan tarafa dogru dental orta hattin
kaymasi, asimetrik veya unilateral c¢igneme
sorunlari gibi problemlere sebep olmaktadir
(12).

Mandibular ikinci premolar eksikligi
dentisyonda en sik goriilen anomali olmasina
ragmen, literatirde bu anomalinin kondiler
ve ramal vertikal asimetriye etkisi
degerlendirilmemistir. Bazi yazarlar unilateral
(13-15) ve bilateral posterior capraz kapanis
(15, 16), farkh sagittal malokltizyonlar ve
temporomandibular bozukluklar (TMD) (21-
23) gibi malokliizyona sahip hastalarda
kondiler asimetriyi degerlendirmislerdir.

Bu calismanin sifir hipotezi unilateral
mandibular ikinci premolar eksikliginde
komsu disler dis eksikligi olan tarafa dogru
devrilebilecegi ve okliizal problemlerin
gelisebilecegi seklindedir. Bu nedenle,
okliizal problemlerden kaynaklanan kondiler
asimetri unilateral mandibular premolar
eksikligi olan hastalarda gozlenebilmektedir.
Bu calismanin amaci, bundan dolayi
unilateral mandibular ikinci premolar
eksikligi olan hastalarda kondiler ve ramal
vertikal asimetriyi degerlendirmektir.
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INTRODUCTION

Tooth agenesis is one of the most
common anomalies in the development of
the human dentition (1). The data for
hypodontia, excluding the third molar, in
both sexes combined, varies from 0.3% in
the Israeli population (2), 11.3% in the Irish
population (3), 11.3% in Slovenian
population (4), 6.3% in Kenyan population
(5), 11.2% in Korean population (6), and 4.6
% in Turkish population (1). The wide range
of the prevalence of this anomaly might be
attributed to the differences in the methods of
sampling and examination, age and sex
distribution, and racial origin of the patients.
Although a previous study (1), published in
our country, showed that the maxillary lateral
incisors were the most commonly missing
teeth after the third molars, most of the
studies have shown that mandibular second
premolars are the second most frequently
missing teeth after the third molars (5,7-11).
In addition, agenesis of those teeth due to
extraction or hypodontia might cause
problems such as tipping of the adjacent
teeth toward the agenesis side, extrusion of
the corresponding opposite teeth, dental
midline shifts toward the agenesis side, and
asymmetric or unilateral chewing habits (12).
Although mandibular second premolar
agenesis is one of the most common
anomalies in the development of the human
dentition, the effect of this anomaly on
condylar and ramal vertical asymmetry was
not investigated in the literature. Some
authors investigated the condylar asymmetry
in patients with malocclusions such as
unilateral (13-15) and bilateral posterior cross
bite (15,16), different sagittal malocclusions
(17-20) and temporamandibular disorders
(TMD) (21-23).

The null hypothesis of the present study
was that unilateral agenesis of the
mandibular second premolar might cause
tipping of the adjacent teeth toward the
agenesis side and occlusal problems might
occur. Thus, condylar asymmetry due to
occlusal problems might be presence in the
patients with unilateral mandibular premolar
agenesis. The objective of this study was,
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Tablo I. Her gruptaki hastalar

igin kronolojik yaslarinin
ortalamalari ve standart

sapmalari.

Table I. Means and standard

deviations of chronological

a,

ges for each group and p

value performed by Student’s
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t-test.

BIREYLER ve YONTEM

Gruplardaki 6rnek buytkltgu, calisma ve
kontrol gruplari arasinda kondiler indeks icin
1,00 £ 0,92 klinik olarak anlamli farklilik
tespit etmek icin, % 82’'lik giic ve 0.05
anlamlilik seviyesi temel alinarak hesaplandi.
Power analizi her grup icin 57 hasta
gerektigini gosterdi.

iki grup, Karadeniz Teknik ve Erciyes
Universitesi, Ortodonti bolimlerinin arsivle-
rinden rastgele secildi. Bu radyografik
calismada dis eksikligi olmayan 57 hastanin
ve unilateral mandibular ikinci premolar
eksikligi olan 58 hastanin al¢i modelleri,
lateral sefalometrik filmleri ve panoramik
filmlerini kullandik (Toplam 115 hasta, 11-15
vas). Yas dagilimi Tablo 1’de gortilmektedir.

Celikoglu, Bayram, Biiyiik, Sekerci

therefore, to investigate the condylar and
ramal vertical asymmetry in patients with
unilateral mandibular second premolar
agenesis.

SUBJECTS and METHODS

The sample size for the groups was
calculated based on a significance level of
0.05 and a power of 82 per cent to detect a
clinically meaningful difference of 1.00 =
0.92 for condylar index between the study
and control groups. The power analysis
showed that 57 patients in each group were
required.

Two groups were randomly selected from
the archive of the Departments of

Calisma Grubu /

Kontrol Grubu /

Study Group Control Group

Ortalama/ Ortalama/

Mean Sb Mean Sb P
Yas (yil )/

12.77 0.95 13.10 1.52 0.163
Age (year)

SD: Standard sapma /SD: Standard deviation

Kontrol grubuna filmleri dahil edilen 57
hastanin (41 kiz, 16 erkek; ortalama vyas,
13.10+1.52 yil) kriterleri su sekildeydi : (12-
14) (1) hafif caprasiklik veya caprasikhk
olmayan iskeletsel ve dental Simif | iligki
(Angle acisi, Wits olcimi ve molar iliski
tanimlamasina gore); (2) normal biyime ve
gelisim; (3) Gglinct molarlar hari¢ tim disler
mevcut ve normal overjet ve overbite ile
beraber mitkemmel posterior interdijitasyon
ve uyumlu dental orta hatlar; (4) sistemik
hastalik ve gelisimsel veya kazanilmis
kraniofasiyel veya noromuskuler
deformitenin olmamasi; (5) fonksiyonel
mandibular deviasyonun olmamasi (6)
belirgin bir yiiz veya okliizal asimetrinin
olmamasi; (7) TMD isaretleri veya
semptomlarinin olmamasi; (8) daha 6nce
gecirilmis travma veya ortodontik tedavi
hikayesinin olmamasi; (9) cirik lezyonlari,
genis  restorasyonlar  veya  patolojik
periodontal problemlerin olmamasi.

Orthodontics, Karadeniz Technical and
Erciyes Universities, in Turkey. For the present
radiographic study, we used stone casts,
lateral cephalometric and panoramic films of
58 patients with wunilateral mandibular
second premolar agenesis, and 57 patients
without agenesis (A total of 115 patients aged
11-15 years). The comparison of the age
distribution is shown in Table 1.

In the control group, films were taken of
the 57 patients (41 females, 16 males; mean
age, 13.10+1.52 years) who met the
following criteria: (12-14) (1) skeletal and
dental Class | relationship (determined by
ANB angle, Wits appraisal and molar
occlusion) with minor or no crowding; (2)
normal growth and development; (3) all teeth
present except third molars and excellent
posterior interdigitation with normal overjet
and overbite and harmonious dental midline;
(4) no systemic disease and no

Tirk Ortodonti Dergisi 2012;25:122-133
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Calisma grubu icin (25 kiz ve 33 erkek;
ortalama yas, 12.77x0.95 yil) su kriterler goz
ontne alindi: (1) hafif caprasiklik veya
caprasiklik olmayan iskeletsel ve dental Sinif
I iliski (Angle agisi, Wits Olcimi ve molar
iliski tanimlamasina gore); (2) unilateral
mandibular ikinci premolar eksikligi; (3)
sistemik hastalik ve gelisimsel veya
kazanilmis kraniofasial veya néromuskuler
deformitenin olmamasi; (4) fonksiyonel
mandibular kaymanin olmamasi (5) belirgin
yuz veya oklizal asimetrinin olmamasi; (6)
TMD isaret veya semptomlarinin olmamasi;
(7) daha o©nce gecirilmis travma veya
ortodontik tedavi hikayesinin olmamasi; (8)
curiik lezyonu, genis restorasyonlar veya
patolojik periodontal problemlerin olmamasi.

Alci modeller Angle siniflamasina gore
Sinif I dental iliskiyi degerlendirmek amaciyla
kullanildi. Panoramik filmler dis eksikliginin
mevcudiyetini, kondil ve ramus
yuksekliklerini degerlendirmek amaciyla
kullanildi. Tum radyograflar uzman bir
radyoloji teknisyeni tarafindan magnifi-
kasyon faktori 1,2 olan standart bir
panoramik cihaz (Planmeca Proline CC
2002, Helsinki, Finlandiya) ile alindi. Tim
filmler elde cizildi ve ayni kisi tarafindan
(AES) 6lciildii.

Kondilin sinirlari, ramusun inen parcasi ve
korpusun her iki tarafi Nemoceph NX 2010
(Nemotec, Madrid, Spain) programi
kullanilarak c¢izildi. Hem sag hem de sol
tarafta, kondilin ve ramusun en dis noktalari
X ve Y olarak sirasiyla isaretlendi. Bir taraftaki
¢izgi (ramus tanjant) X ve Y noktalarindan
gecmekteydi ve A cizgisi olarak adlandirldi.
Diger bir ¢izgi kondiler gorintinin en st
noktasindan A cizgisine dik olarak cizildi ve
B c¢izgisi olarak adlandirildi. A ve B
cizgilerinin kesisme noktasi Z noktasi olarak
adlandirildi. X ve Z noktalar arasindaki
mesafe olctldi ve kondiler yikseklik (KY)
olarak kaydedildi. Benzer sekilde, X ve Y
noktalari arasindaki mesafe ve Z ve Y
noktalari arasindaki mesafe olcildi ve
sirasiyla, ramal yukseklik (RY) ve kondiler ve
ramal yukseklikler toplami (KY+ RY) olarak
kaydedildi (Sekil 1). Kondiler, ramal ve
kondiler ~ ramal  toplam  asimetrisini
degerlendirmek icin asagidaki formil (24)
kullanildi.
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developmental or acquired craniofacial or
neuromuscular deformities; (5) no functional
deviation of the mandible (6) no remarkable
facial or occlusal asymmetry; (7) no signs or
symptoms of TMD; (8) no previous trauma or
orthodontic treatment; (9) no caries lesions,
extensive  restorations, or pathologic
periodontal status.

For the study group (25 females and 33
males; mean age, 12.77+0.95 vyears), the
following selection criteria were used: (1)
skeletal and dental Class | relationship
(determined by ANB angle, Wits appraisal
and molar occlusion) with minor or no
crowding; (2) agenesis of unilateral
mandibular second premolar; (3) no systemic
disease and no developmental or acquired
craniofacial or neuromuscular deformities;
(4) no functional deviation of the mandible
(5) no remarkable facial or occlusal
asymmetry; (6) no signs or symptoms of
TMD; (7) no previous trauma or orthodontic
treatment; (8) no caries lesions, extensive
restorations, or pathologic periodontal status.
Stone casts were used to determine dental
Class 1 relationship according to Angle
classification. Panoramic films were used to
determine the presence of tooth agenesis,
condyle and ramus heights. All radiographs
were taken by an experienced X-ray
technician using a standardized orthopanto-
mograph (Planmeca Proline CC 2002,
Helsinki, Finland) with a magnification factor
of 1.2. All films were traced and measured
manually by the same author (AES).

The outlines of the condyle, the
ascending ramus, and the corpus of both
sides were traced by using Nemoceph NX
2010 (Nemotec, Madrid, Spain). On both the
left and right sides, the most lateral points of
the condyle and ramus were marked as X and
Y, respectively. On each side a line (ramus
tangent) was drawn passing through points X
and Y and termed the A-line. Another line
was drawn from the most superior points of
the condylar images perpendicular to the A-
line and termed the B-line. The intersection
of the A and B lines was named point Z. The
distances between points X and Z were
measured and recorded as condylar height
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Sekil 1. Bu calismada
kullanilan Habets ve ark’nin

metodu.
Figure 1. The method of

Habets et al (23) used in the
present study.
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B Line

A Line: Ramus tangent

B Line: Perpendicular line from A to the superior
part of the condylar image

X and Y: The most lateral points of the ramus
Z: Intersection point of lines A and B

CH: Condylar height

RH: Ramal Height

CH+RH: Condylar plus ramal height

A Line
(Sag - Sol) (CH). Similarly, the distances between points
Asimetri indeksi: x 100 X and Y and between points Z and Y were
(Sag - Sol) measured and recorded as ramal height (RH)

istatistiksel Analiz

Verilere normalite testi olan Kolmogorov-
Smirnow testi uygulandi ve tim verilerin
normal dagilim gosterdigi bulundu. Bu
nedenle, bu istatistiksel
degerlendirmesi parametrik testler kullani-
larak yapildi. Paired- t testi kondiler, ramal
yukseklikler ve kondiler ramal yukseklikler
toplami her iki taraf arasindaki farkliliklari
degerlendirmek amaciyla kullanildi. Student t
testi calisma ve kontrol gruplarinin asimetri
indeksleri arasindaki farkliliklari belirlemek
amaciyla kullanildi. Bu test ayrica asimetri
indekslerine gore cinsiyet farkliliklarini
belirlemek amaciyla kullanildi.

Olciim hatalarini degerlendirmek icin, 30
panoramik film rastgele secildi ve ilk
Olctimlerden 4 hafta sonra tekrar olculdd.
Paired t-testi birinci ve ikinci ol¢timler icin
kullanildi  ve radyografik olgctimler ve
olctimlerle ilgili belirgin bir hata bulunmadi
(p >0.05) . Ayrica, sinif ici korelasyon
katsayisi Houston gore
degerlendirildi ve olctimlerin givenilirligi
teyit edildiginde tim olctimlerin givenilirlik
katsayist 0.90’dan buyikti. Veriler istatistik
paket programi (SPSS), stirim 13,0 (SPSS Inc,

verilerin

metoduna

and condylar plus ramal heights (CH + RH),
respectively (Figure 1). To measure the
condylar, ramal, and condylar-plus-ramal
asymmetry, the following formula (24) was
used:

(Right — Left)
x 100
(Right + Left)

Asymmetry index:

Statistical Analysis

The normality test of Kolmogorov-
Smirnov was applied to the data, and all data
were found normally distributed. Thus, the
statistical evaluations of these data were
performed using parametric tests. A paired-t
test was performed to determine the
differences between the sides for condylar,
ramal, and condylar and ramal heights. A
Student’s t-test was performed to determine
the differences between the asymmetry
indices of the study and control groups. This
test was also performed to determine the sex
differences regarding the asymmetry indices.
To evaluate the measurement errors, 30

panoramic films were randomly selected and

Tirk Ortodonti Dergisi 2012;25:122-133
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Chicago, Ill) kullanilarak analiz edildi ve
istatistiksel anlamlilik P<0,05 seviyesinde
tanimlandi.

BULGULAR

Calisma ve kontrol grubundaki tim
hastalarin kronolojik yaslarinin ortalamalar
ve standart sapmalarn  ve
karsilastirmalari Tablo 1’de gosterilmistir.
Calisma ve kontrol grubundaki hastalarin
ortalama vyaglari sirasiyla 12,77+0,95 yil ve
13,10+1,52 wyil idi. Student t testi gruplar
arasinda ortalama vyaslar icin istatistiksel
olarak anlamli farkhlik gostermedi ( p >0,05).

Tablo 2 erkek ve kizlar icin hesaplanmis
kondiler, ramal ve kondiler ramal toplam
indekslerin ortalama ve standart sapmalari ve
onlarin karsilastirmasinin Student t-testi ile
degerlendirilmesini gostermektedir. Hicbir
asimetri indeksinde istatistiksel olarak
cinsiyetler arasinda farkhlik bulunmadi ve bu
nedenle erkekler ve kizlardan elde edilen
veriler istatistiksel analiz icin birlestirildi.

bunlarin

remeasured 4 weeks after the first
measurements. The paired t-test was
performed to the first and second
measurements and no significant error with
the radiographic tracings and measurements
was found (p > 0.05). In addition, intra-class
correlation coefficients were performed
according to the Houston method and the
coefficients of reliability for all measurements
were above 0.90, confirming the reliability of
the measurements. The data analyses were
performed by using the Statistical Package for
the Social Sciences (SPSS), version 13.0 (SPSS
Inc, Chicago, lll) and statistical significance
was determined at the level of P < 0.05.

RESULTS

The means and standard deviations of the
chronological ages of all patients in the study
and control groups and their comparisons are
shown in Table 1. The mean age of the
patients in the study and control groups were

Kadin / Female Erkek / Male
Parametraler / (n = 66) (n = 49)
Parameter Ortalama Ortalama ) P
/ Mean / Mean
Kondiler indeks / 4.54 198 456 267  0.966
Condylar index
Ramal indeks / 2.13 120 229 1.59 0.543
Ramal index
Kondiller + Ramal indeks/ 250 144 251 1.48 0.977

Condylar + Ramal index

SD: Standard sapma /SD: Standard deviation

Tablo 3 asimetri indekslerinin
ortalamalarini ve standart sapmalarini ve
karsilastirmalarini gostermektedir. Student t-
testi sonuclari sadece kondiler indeks icin
calisma ve kontrol gruplari arasinda
istatistiksel olarak anlamliydi (p < 0,01).

Kontrol grubunda sag ve sol tarafta ve
calisma grubunda normal taraf ve dis
eksikligi olan tarafta kondiler yikseklik,
ramal yukseklik ve kondiler ramal yikseklik
toplaminin paired t-testi karsilastirmasinin
ortalamalari, standart sapmalari ve sonuglari

Turkish Journal of Orthodontics 2012;25:122-133

12.77+£0.95 years and 13.10+1.52 vyears,
respectively. The results of the Student’s t-test
showed that there was no statistically
significant difference for mean ages between
the groups (p > .05).

Table 2 shows the means and standard
deviations of the condylar, ramal, and
condylar plus ramal indices computed for the
male and female patients and their
comparisons performed by Student’s t-test. No
statistically significant sex difference was

Tablo II. Her iki cinsiyetteki

indekslerin ortalama ve

standart sapmalari.

Table I. Means and standard

deviations of indices for both

genders and p values

performed by Student’s t-test.
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Tablo III. Calisma ve kontrol
gruplari igin asimetri
indekslerinin ortalama ve

standart sapmalari.

Table III. Means and standard
deviations of asymmetry
indices and p values

performed by Student’s t-test.

Tablo IV. Calisma ve kontrol
gruplari igin kondiler, ramal

ve kondiler+ramal
ytiksekliklerinin ortalama ve

standart sapmalari.

Table IV. Means and standard
deviations of condylar height,
ramal height, and condylar
plus ramal height and
statistical side comparison

performed by Paired t-test.
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Galisma Grubu /

Kontrol Grubu /

Study Group Control Group
Parametreler / Parameter (n=358) (n=57)

Ortalama Ortalama P

[ Mean Sb | Mean Sb
Kondiler indeks / 5.19 265 391 204  .004
Condylar index
Ramal indeks / 2.26 1.50 2.1 1.17 NS
Ramal index

2.28 1.41 1.84 1.45 NS

Kondilrt + Ramal indeks /
Condylar + Ramal index

SD: Standard sapma /SD: Standard deviation

tablo 4'te gortlmektedir. Bolgeler arasinda
istatistiksel olarak farklilik yoktu (p >0,05).

TARTISMA

TMD (21-23) ve unilateral ¢capraz kapanis
(13-15), bilateral capraz kapanis (15, 16),
Angle Siif Il (18) ve Smif Il divizyon 2
malokltzyonlar (19), ve farkli iskeletsel
paterne sahip (17, 20) hastalar gibi cesitli
malokliizyona sahip mandibular asimetri
hastalari hakkinda c¢ok sayida ¢alisma

Calisma Grubu /

found for any of the asymmetry indices and
thus the data for males and females were
pooled for statistical analyses.

Table 3 shows the means and standard
deviations of the asymmetry indices and their
comparisons. The results of the Student’s t-test
showed that there was a statistically significant
difference between the study and control
groups only for the condylar index (p < .01).

Kontrol Grubu /

Study Group Control Group

(n = 58) (n =57)
Parametreler /
Parameter (mm) Agenezis taraf/ Normal taraf/ Sag taraf/ Sol taraf/

Agenesis side Normal side Right side Left side

Mean SD Mean SD Mean SD Mean SD

P1 P2

Kondiler
yuikseklik / 4.71 0.97 4.81 4.62 0.82 4.63 0.63 .758 .190
Condylar height
Ramal 39.00 4.96 39.11 4220 4.68 4269 4.84 076 .671
ylikseklik /
Ramal height
Kondiller +
Ramal 43.71 5.45 43.83 46.82 512 4732 524 063 .942
yuikseklik /
Condylar +
Ramal height

SD: Standard deviation; P1: The results of the paired t+test performed in the control group;
P2: The results of the paired ttest performed in the study group.

Tirk Ortodonti Dergisi 2012;25:122-133
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bulunmaktadir. Bizim calismamiz unilateral
mandibular ikinci premolar eksikligi olan
hastalarda, mandibular kondiler ve ramal
vertikal  asimetriyi  panoramik  filmler
tzerinde degerlendiren ilk caligmadir.

Birkag calisma (24-26) kondiler ve vertikal
asimetriyi degerlendirmek icin panoramik
filmlerin kullanimini desteklemektedir. Bu
calismalar panoramik filmler (izerinde
vertikal ~ Olgtimlerin  oldukca glvenilir
oldugunu gostermektedir ve bu calismalar
panoramik filmlerin kabul edilebilir sonuclar
ortaya cikardigini, daha az invaziv oldugunu,
olumlu maliyet-fayda iliskisi sagladigini ve
oldukca dusiik radyasyona sahip oldugunu
ileri stirmektedir. Bu nedenle, panoramik
filmler bu c¢alismada kullanilmistir ve
distorsiyona ugramis ve dusik kalitedeki
filmler calismaya dahil edilmemistir. Ayrica,
tum filmler deneyimli ayni teknisyen
tarafindan alinmistir ve 1sinlama esnasinda
hastanin  pozisyonuna ayri bir 6nem
verilmistir.

Bu calismada, biz Habets ve ark.'nin (24)
unilateral mandibular ikinci premolar
eksikligi olan hastalarda vertikal kondiler ve
ramal asimetriyi degerlendirmek icin
kullandigr yontemi kullandik. Bu ydntemin
glvenilirligi zaten literatirde gosterilmistir
(16, 17, 24). Habets ve ark.'na gore (24),
panoramik film alinirken % 3’ltik bir indeks
orani bas pozisyonunda 1 cm degisme ile
sonuclanabilir; bu nedenle asimetri indeks
degerleri % 3’den biiyik oldugunda vertikal
olarak asimetriklik dustntlmelidir. Bizim
calismamizda, calisma grubundaki kondiler,
ramal, kondiler+ramal asimetriler sirasiyla %
3,91, % 2,11 ve % 2,74 olarak bulunmustur.
Kondiler, ramal ve kondiler ve ramal
yikseklikler toplami bolgeler arasinda
farklilik gostermemesine ragmen, kontrol
grubunda sag ve sol kondiller arasinda hafif
bir asimetri oldugunu gostermektedir. Bu
bulgu Habets ve ark. (24), Kiki ve ark. (16)
Kilic ve ark. (14) ve Miller ve Bodner’in (18)
calismalarinda Sinif | kontrol grubu ile
uyusmaktadir.  Ancak, Sinif 1 kontrol
grubundaki daha asimetrik kondiller Saglam
(Kondiler indeks, % 7,96) (17) ve Uysal ve
ark. tarafindan (Kondiler indeks, % 7,57)
yayinlanan calismalarda goézlenmistir; bu
bulgular bizim ¢alismamizla uyusma-
maktadir. Bu farkhlik kontrol grubu secim

Turkish Journal of Orthodontics 2012;25:122-133

The means, standard deviations, and the
results of paired t-test comparing the
condylar, ramal, and condylar plus ramal
heights of the right and left sides in the
control group and of the agenesis and normal
sides in the study group are shown in Table 4.
There was no statistically significant
difference between the sides (p > .05).

DISCUSSION

There have been many studies comparing
the mandibular asymmetry in patients with
TMD (21-23) and various malocclusion
patterns such as unilateral cross bite (13-15),
bilateral cross bite (15,16), Angle's Class IlI
(18) and Class Il division 2 malocclusions
(19), and different skeletal patterns (17,20).
Our study is the first to investigate
mandibular condylar and ramal vertical
asymmetry on panoramic films, in patients
with unilateral mandibular second premolar
agenesis.

Several studies (24-26) supported the use
of the panoramic films to evaluate the
condylar and ramal vertical asymmetry.
Those studies showed that vertical
measurements on panoramic films are
relatively reliable and they suggested that the
panoramic films provide acceptable results,
are less invasive, have a favorable cost-benefit
relationship, and expose subjects to relatively
low doses of radiation. Therefore, panoramic
films were used in the present study, and the
films with distorted images or poor quality
were not included to the study. In addition,
all films were taken by the same experienced
technician and special attention was given to
the positioning of the patients during
exposure.

In this study, we used the method of
Habets et al (24) in order to determine the
vertical condylar and ramal asymmetry in
patients with unilateral mandibular second
premolar agenesis. The reliability of this
method has already been shown in the
literature (16,17,24). According to Habets et
al (24), a 3% index ratio can result from 1-cm
change in head position while the panoramic
film is being taken; therefore, the asymmetry
index values greater than 3% should be
considered vertically asymmetry. In our study,
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kriterleri (ortalama yas ve hasta sayisi) ve
projeksiyon faktorleri ile aciklanabilir.

Miller ve Bodner (18) Sinif | okliizyona (6-
25 vyas) sahip hastalarda ve Sinif Il
malokliizyon (11-28 vyas) hastalarinda
kondiler  asimetri  arasindaki iliskiyi
arastirmiglardir. Miller ve Smidt (19) Sinif |
okliizyon (11-28 yas) ve Sinif Il divizyon 2
malokliizyon ( 12- 44 yas) hastalari arasinda
kondiler indeks farkliliklarini arastirmiglardir.
Her iki calisma (18, 19) gruplar arasinda
istatistiksel  olarak  anlamli  farkhilik
bulamamistir.  Son zamanlarda, 12-16
yasindaki hastalarda kondiler ve ramal
toplam asimetri indeks olctimlerinin, farkh
iskeletsel paternler (17) tarafindan etkilenerek
ANB agisinin degisiminden etkilenebilecegi
sonucuna varilmistir.  Sezgin ve ark. (20) da
11-15 yasindaki farkl okltiizyon paternlerine
sahip hastalarda mandibular asimetriyi
degerlendirmislerdir ve okliizyon tipinin
kondiler asimetri Gzerinde anlamli bir etki
olusturdugunu ortaya koymuslardir. Bu
nedenle, kondiler asimetri Gzerinde
malokliizyon gibi etkilerden kaginmak icin
calisma ve kontrol gruplarini iskeletsel ve
dental Sinif | okliizyona sahip hastalardan
sectik. Ayrica, yas dagilimindaki genis aralik
sonuclar etkileyebilecegi icin, bu calismada
hastalarin yas dagihmi 11-15 yil idi.

Literatiirde, vertikal kondiler ve ramal
asimetriyi  degerlendiren  calismalarin
cogunda cinsiyetler arasinda istatistiksel
olarak anlamli farklilik bulunmamistir.
Cinsiyet  farkliliginin ~ olmadigi  bizim
bulgumuz Habets ve ark. (24)'nin yontemini
kullanan, Kiki ve ark. (16), Sezgin ve ark.
(20), Kilic ve ark. (14) ve Uysal ve ark ‘nin
(15) bulgularniyla uyusmaktadir. Aksine,
Saglam (17) kondiler ve ramal toplam
asimetri indeksinin cinsiyet tarafindan
etkilenebilecegini gostermistir.

Kondiler asimetri  indeksi calisma
grubunda (% 5,19+2,65) kontrol grubundan
(% 3,91£2,04) anlaml sekilde yiksek
bulunmustur (p<0,01). Calisma grubunda
vertikal asimetriyi gosteren ramal indeks ve
kondiler ve ramal toplam indeks % 3’ten
daha dustktir. Ayrica, calisma grubunda
kondiler, ramal ve kondiler ve ramal toplam
yiikseklikler normal taraf ve dis eksikligi olan
tarafta benzer bulunmustur. Ancak, unilateral
dis eksikliginde vertikal kondiler ve ramal

Celikoglu, Bayram, Biiyiik, Sekerci

the condylar, ramal, and condylar plus ramal
asymmetries in the control group were found
to be 391%, 2.11%, and 2.74%,
respectively. This shows that a slight
asymmetry between the right and left
condyles was present in the control group,
although no condylar, ramal, and condylar
plus ramal height differences between the
sides were observed. This finding agreed with
that of the Class | control group in the studies
of Habets et al (24), Kiki et al (16), Kilic et al
(14), and Miller and Bodner (18). However,
more asymmetric condyles in the Class |
control group were observed in the studies
published by Saglam (Condylar index,
7.96%) (17) and Uysal et al (Condylar index,
7.57%) (15); this does not agree with our
study. This difference can be explained by the
control group selection criteria (mean age
and number of the patients) and projection
factors.

Miller and Bodner (18) investigated the
relationship  between  the  condylar
asymmetry and malocclusion in patients with
Class | occlusion (6-25 years) and Class lll
malocclusions (11-28 vyears). Miller and
Smidt (19) investigated the differences in the
condylar index between the patients with
Class | occlusion (11-28 years) and Class Il
division 2 malocclusions (12-44 years). Both
studies (18,19) found that no statistically
significant differences were found between
the groups. Recently, it was concluded that
the condylar plus ramal asymmetry index
measurement in patients aged 12-16 years
was affected by the change of ANB angle,
meaning that it is affected by different skeletal
patterns (17). Sezgin et al (20) also
investigated the mandibular asymmetry in
different occlusion patterns in patients aged
11-15 vyears and they found that the
occlusion type had a significant effect on the
condylar asymmetry. Therefore, we selected
the control and study groups with skeletal
and dental Class | occlusion to avoid the
effects of such malocclusions on the condylar
asymmetry. Additionally, the age distribution
of the patients in the present study was 11-15
years since the wide range of the age
distribution might affect the results.

Tirk Ortodonti Dergisi 2012;25:122-133
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asimetri indekslerini degerlendiren calisma
literatiirde bulunmamaktadir. Bu nedenle,
bizim bulgularimizi  diger c¢alismalarla
karsilastiramadik.

Kondil, oklizal degisimlere en hassas
yapilardan bir tanesidir ve genellikle biytime
devresindeki bireylerde vyatay yondeki
anomalilerden etkilenmektedir (27). Bunun
icin posterior capraz kapanis kondiler
asimetrinin olusmasinda potansiyel bir faktor
olabilmektedir. Ayrica, asimetrik veya
unilateral  ¢igneme aliskanhklart  yiz
asimetrisinin  olusmasinda  6nemli  bir
etiyolojik faktordir (29-31). Bishara ve ark.
‘na (32) gore, unilateral cigneme iskeletsel ve
dental asimetriler meydana getirerek,
masseter hipertrofisine sebep olabilmektedir.
Caglaroglu ve ark. (12) erken unilateral
birinci molar cekimi olan hastalarda dental
ve iskeletsel asimetriyi degerlendirdiler ve bu
hastalarin  asimetriye sahip oldugunu
buldular.

Bu calisma unilateral ikinci premolar
eksikligi olan hastalarin  kondillerinde
asimetri olabilecegini gostermektedir. Bu
asimetrinin sebebi bu hastalarin sahip oldugu
dental anomalilerden kaynaklanmaktadir.
Garib ve ark.’na (33) gore, ikinci premolar
eksikliginin ve klinik olarak dis pozisyonunun
onemli anomalileri arasinda gucli bir iligki
vardir. Bu nedenle, mandibular ikinci
premolar eksikliginden kaynaklanan dental
malokliizyonun
olusmasinda diger bir etyolojik faktor
olabilmektedir.

Kontrol grubu ile karsilastirildiginda
kondilin, ramusun ve kondil ve ramus toplam
yuksekliklerinin istatistiksel olarak premolar
eksikliginden etkilenmemesine ragmen,
kondiler asimetri indeksinde istatistiksel
olarak anlamli bir farklilik bulunmamistir. Bu
sonu¢ Habets ve ark. (24) yonteminin
guvenilirliginden kaynaklanmaktadir (24).
Ancak, bu bulgu daha biytk olasilikla bu
calismada kullanilan radyografik yontemden
dolay1 olabilir. Uc boyutlu radyografik
yontemler unilateral mandibular ikinci
premolarin daha asimetrik kondile sebep
olup olmadigi hakkinda daha kesin sonuclar
soylemek icin daha iyidir.

kondiler asimetrinin

Turkish Journal of Orthodontics 2012;25:122-133

In the literature, most of the reports
investigating the vertical condylar and ramal
asymmetry found no statistically significant
differences between the sexes. Our finding
that no sex difference was found agreed with
the findings of Kiki et al (16), Sezgin et al (20),
Kilic et al (14), and Uysal et al (15), who used
the method of Habets et al (24). On the
contrary, Saglam (17) indicated that the
condylar plus ramal asymmetry index was
affected by sex.

The condylar asymmetry index was found
to be significantly higher in the study group
(5.19£2.65%) than in the control group
(3.91£2.04%) (P < .01). Ramal index and
condylar plus ramal index in the study group
were lower than 3%, showing that there was
no vertical asymmetry. In addition, the
condylar, ramal, and condylar plus ramal
heights in the study group were found to be
similar on the agenesis and normal sides.
However, no study investigating the vertical
condylar and ramal asymmetry indices in
unilateral tooth agenesis was found in the
literature. Therefore, we cannot compare our
findings with any other study.

The condyle is one of the most sensitive
structures to occlusal changes and it is
generally affected by transverse anomalies in
growing individuals (27). Thus, a posterior
cross bite might be a potential factor in the
development of the condylar asymmetry. In
addition, an asymmetric or a unilateral
chewing habit is an important etiologic factor
in the formation of the facial asymmetries
(29-31). According to Bishara et al (32),
unilateral chewing could result in masseter
hypertrophy, thus creating skeletal and dental
asymmetries. Caglaroglu et al (12) evaluated
the dental and skeletal asymmetry in the
patients who had early unilateral first molar
extraction and they found that those patients
could have asymmetries.

The present study showed that the
patients with unilateral second premolar
agenesis can cause asymmetry in the
condyles. The reason of this asymmetry might
be due to the dental anomalies that are
present in those patients. According to Garib
et al (33), there was a strong association
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SONUC

Kondiler, ramal ve kondiler ve ramal
toplam yukseklikler calisma grubunda dig
eksikligi olan tarafta normal taraftan daha
dustktir. Ancak, bu farklilik istatistiksel
olarak anlamli degildir.

Celikoglu, Bayram, Biiyiik, Sekerci

between agenesis of second premolars and

clinically important anomalies of tooth

position. Thus, a dental malocclusion caused

by the agenesis of mandibular second

premolar might be another etiologic factor for

the development of condylar asymmetry.

Although the lengths of the condyle,

ramal, and condyle plus ramal heights were

not statistically affected by premolar agenesis

when compared with the control group, a

statistically significant difference was found

for the condylar asymmetry index. This result
might be due to the reliability of the method
of Habets et al (24). However, it might be
more probably due to the radiographic

method used in the present study. Three-

dimensional radiographic methods should be

better to say final results whether unilateral

mandibular second premolar causes more

asymmetric condyle or not.

CONCLUSION
The condylar, ramal, and condylar plus ramal

heights were smaller in the agenesis side than

in the normal side for the study group.

However, this difference was not statistically

significant.
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