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GIRIS

Ortodontik tedavi esnasinda olusan
eksternal apikal kok rezorpsiyonu (EARR)
ortodontik  tedavinin  istenmeyen  bir
sonucudur ve daimi diste apeksten madde
kaybiyla  sonuclanir  (1).  Patogenez,
ortodontik bir yik tarafindan sikistirilan
periodontal ligament bdolgesinden nekrotik
dokunun uzaklastirilmasi ile iliskilidir (1-3).
Bir dise uygulanan ortodontik kuvvetler
sement normalde kemikten daha direncli
oldugundan, genellikle sement kaybindan
ziyade kemik rezorpsiyonuna neden olur (4).

Kok rezorpsiyonu ve ortodontik tedavi ile
iliskisi hakkinda bircok calisma (1, 5-
8)yayinlanmistir ve bu calismalar EARR ile
iliskili bircok faktor oldugunu gostermistir.
Yas, cinsiyet, beslenme, cekimli ya da
cekimsiz tedavi, tedavi suresi, dis hareket
miktari ve genetik EARR (zerinde etkili
faktorler olarak rapor edilmistir. Ayrica,
kullanilan  mekanikler ~ve uygulanan
kuvvetlerin tipi gibi ortodontik tedavi ile ilgili
ozellikler de iliskili bulunmustur (6,8,9).

Ortodontide etkinligi gelistirmek icin
yapilan arastirmalar yeni dizayn braketlere
odaklanmis ve bunlardan biri ilk olarak
1930'larin baslarinda dretilmis fakat son
yillarda  poptler olmus  self-ligating
braketlerin kullanimidir (10). Bu braketlerin
daha az surttinme, daha yiiksek oranda dissel
hareket, daha kisa tedavi siiresi, daha kisa
randevu zamani, daha gelismis agiz hijyeni,
hasta tarafindan daha iyi kabul edilme ve
daha iyi tedavi sonuclari gibi cesitli
avantajlara sahip oldugunu iddia edilmistir
(11). Ancak self-ligating ve konvansiyonel
braketlerin karsilastinldigi bazi calismalar
tedavi suiresi, randevu sayisi ve malokluzyonu
dizeltmedeki etkinligine iliskin benzer
etkilere sahip oldugunu gostermistir (12,13).

Yakin zamandaki bir calisma self-ligating
(EasyClip, SP Brazil) ve konvansiyonel
braketlerle (3M Unitek, Monrovia, Calif)
tedavi edilmis hastalarda kesici dislerdeki
kok  rezorpsiyonunu  karsilastirmis  ve
ortodontik tedaviden 6 ay sonra her iki grupta
da o6nemli oranda EARR oldugunu
gostermistir (7). Fakat bu calisma, calisma
grubunun yas araliginin genis olmasi (11-30),

gruplar arasi ortalama yaslarin
eslestirilmemis olmasi ve ornek genisliginin
az olmasi (self-ligating grup=11,
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INTRODUCTION

External apical root resorption (EARR)
during orthodontic treatment is an
undesirable consequence of orthodontic
treatment that results in permanent loss of
tooth structure from the apex (1). The
pathogenesis is associated with the removal
of necrotic tissue from the areas of
periodontal ligament that has been
compressed by an orthodontic load (1-3).
Orthodontic forces loaded to a tooth usually
cause bone resorption rather than the loss of
cementum since it is normally more resistant
than bone (4).

Several studies (1, 5-8) were published on
root resorption and its relationship with
orthodontic treatment and those studies
showed that there were multiple factors
associated with EARR. Age, gender, nutrition,
extraction or non-extraction, duration of the
treatment, the distance of the teeth movement,
and genetics have been reported to be factors
that have some influence on EARR. In
addition, characteristics that are inherent to
orthodontic treatment, such as the mechanics
used, and the type and magnitude of the forces
applied were also relevant (6, 8, 9).

The search for improved efficiency in
orthodontics has afforded new designs of
brackets and one such occurred with the use
of self-ligating brackets, which were firstly
introduced in the early 1930s however have
been gaining popularity only in recent years
(10). Those brackets were claimed to have
several advantages such as less friction,
higher rate of dental movement, shorter
treatment period, fewer appointments,
improved oral hygiene, better acceptance by
patients, and better treatment results (11).
However, some studies indicated that the
comparison of the self-ligating brackets and
conventional brackets had similar effects
regarding to treatment duration, number of
appointments, and efficiency in correcting
malocclusions (12, 13).

A recent study (7) compared the root
resorption of incisors in patients treated with
self-ligating (EasyClip, SP  Brazil) and
conventional (3M Unitek, Monrovia, Calif)
brackets and showed that significant EARR
occurred in both groups after 6 months of the
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konvansiyonel grup==8) gibi bazi
sinirlamalara sahiptir.

Self-ligating  braketlerle  ortodontik
tedavinin etkinligi literatiirde genis bir sekilde
incelenmis olsa da, baslangic ortodontik
tedavi slresince olusan EARR ile ilgili
calisma siirh sayidadir. Bu nedenle, bu
calisma self-ligating ve konvansiyonel
braketlerle 4 aylik baslangi¢c ortodontik tedavi
goren hastalarda maksiler ve mandibular
anterior dislerdeki EARR’yi karsilastirmayi
amaclamistir.

BIREYLER ve YONTEM

Karadeniz  Teknik  Universitesi ~ Etik
Kuruldan baska bir calisma icin etik onayi
zaten alinmisti. Bu calismadaki hastalar bu
retrospektif calisma icin ilave bir radyasyona
maruz birakilmamistir. Bu nedenle ilave bir
etik onayr alinmamistir.

Bu calismadaki tiim hastalar ortodontik
tedavi icin ¢ekim gerektirmeyen, 3-5 mm
anterior caprasiklikla birlikte Angle Sinif |
malokluzyona sahipti. Tedavi 6ncesi EARR’ye
sahip olan hastalar ve 6nceden ortodontik
tedavi gormus hastalar calismaya dahil
edilmemistir. Ayrica dis agenezi,
invajinasyonlar, dilaserasyonlar ve
taurodontizm gibi dental anomaliye sahip
hastalar, bu anomaliler kok rezorpsiyon
riskini artirabileceginden calismaya dahil
edilmemistir (14).

Yaglari 13-22 yil arasinda degisen 31 hasta
(6 erkek ve 25 kiz; ortalama yas 16,07+2,45
yil) rastgele 2 gruba ayrilmistir: Grup 1 (
n=14; 3 erkek ve 11 kiz; ortalama yas
16,90+2,64 yil) ve grup 2 (n=17; 3 erkek ve
14 kiz; ortalama yas 15,72+2,32 yil). Grup 1
ve 2’ deki hastalara sirayla 22 inc¢ slotlu self-
ligating  (SmartClip, 3M  Unitek) ve
konvansiyonel braketlerle  (Gemini, 3M
Unitek) 4 aylik baslangic periyodunda
ortodontik olarak siralama ve seviyeleme
yapilmustir. Her 2 grupta da seviyelemenin ilk
2 ayinda 0,014-in¢ heat activated Ni-Ti ark
teli, sonraki 2 ay ise 0,016-in¢ heat activated
Ni-Ti ark teli kullanilmistir.

Hastalardan tedavinin basinda ve 4 ay
sonra panoramik film alinmistir. Tum filmler
ayni makine (15x30 cm, Panoramic X-Ray
Film Cassette, Planmeca, Finland-Lanex
Screen, Kodak Eastman Co.,USA) ile
alinmigti. EARR’yi belirlemek icin, tedavi

Celikoglu, Nur, Bayram, Unal

orthodontic treatment. However, that study
has some limitations as the age range of the
study sample was large (11-30 years), the
mean age of the groups were not matched,
and sample size of the groups were small
(self-ligating  group=11,  conventional
group=38).

Although the efficiency of orthodontic
treatment with self ligating brackets has been
widely investigated in the literature, EARR
occurred during initial orthodontic treatment
was in limited numbers. Therefore, this study
aimed to compare EARR on maxillary and
mandibular anterior teeth of the patients
undergoing a four month of initial
orthodontic treatment with self-ligating and
conventional brackets.

SUBJECTS and METHOD

An ethical approval had already been
taken from the Ethic Committee of the
Karadeniz Technical University for the aims
of another study. The patients included to the
present study were not exposed to extra
radiation particularly for this retrospective
study. Thus, another ethical approval was not
gained.

All patients included to the present study
had Angle Class | malocclusion, with anterior
crowding ranging from 3 to 5 mm needing no
extraction for their orthodontic treatment.
Patients who had EARR at the beginning of
the treatment and had previous orthodontic
treatment were not included to the study. In
addition, the patients with dental anomalies
such as tooth agenesis, invaginations,
dilacerations, and taurodontism were not
included to the study since those dental
anomalies might increase the risk of root
resorption (14).

Thirty-one patients aged from 13 to 22
years (6 males and 25 females; mean age:
16.07+2.45 years) were randomly divided
into two groups: group 1 (n=14; 3 males and
11 females; mean age: 16.90+2.64 vyears)
and group 2 (n=17; 3 males and 14 females;
mean age: 15.72+2.32 years). The patients in
groups 1 and 2 were orthodontically treated
during the initial leveling and alignment for
the 4-month period with self-ligating
(SmartClip, 3M Unitek, California, USA) and

Tirk Ortodonti Dergisi 2012;25:206-213
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oncesi ve 4 ay sonrasi dis boyutlarindaki
degisimler subjektif olarak orjinali Malmgren
ve ark. tarafindan dizayn edilmis modifiye bir
indekse donusttrdlmustir (15). Bu indeks 4
skordan olusmaktadir : 0= kok rezorpsiyonu
yok, 1= Diizensiz kok konturu, 2= Apikalde 2
mm’den az kok rezorpsiyonu (minor
rezorpsiyon), 3= Apikalde 2 mm’den orjinal
kok boyunun 1/3’tine kadar kok rezorpsiyonu
(ciddi  rezorpsiyon)  (Sekil 1). Tim
degerlendirmeler ayni arastirici tarafindan
yapilmistir (T.U).

SCORE 0

istatistiksel Analiz

ilk degerlendirmeden 2 hafta sonra
panoramik filmlerden 20 tanesi rastgele
secilmistir ve arastiricilar arasi hatayr Kappa
testi ile belirlemek icin anterior dislerin kok
rezorpsiyon skorlari baska bir arastiric
tarafindan yeniden ol¢tlmistir (M.C).

Her dis icin EARR prevalansi belirlenmis ve
EARR’ye sahip hastalar self-ligating ve
konvansiyonel gruplarin  her biri igin
hesaplanmustir. Skor 0 ve 16nemsiz EARR
(hayir) ve skor 2 ve 3 6nemli EARR (evet)
olarak kabul edilmistir.  Gruplar arasi
prevalansin karsilastirilmasi Pearson ki-kare
testi kullanilarak yapilmistir. Calisma ve
kontrol grubundaki hastalarin ortalama yaslari
Student’s t testi kullanilarak karsilastiriimistir.

Tum istatistiksel analizler SPSS yazilim
programi kullanilarak yapilmistir (Windows
98 icin SPSS, version 10,0, SPSS Inc, Chicago,
). Onemlilik seviyesi tiim testler icin p
<0,05 olarak hesaplanmistir.

Turkish Journal of Orthodontics 2012;25:206-213

conventional (Gemini,3M Unitek, Monrovia,
California, USA) brackets with 0.022 inch
slots, respectively. For the first two months,
0.014-inch heat activated nickel-titanium
arch wires were used in both groups and then
0.016- inch heat activated nickel-titanium
arch wires for the remaining two months.
Panoramic films were obtained from the
patients prior to orthodontic treatment and 4
months after the treatment. All films were
taken with the same machine (15x30 cm,

SCORE 2

i

Panoramic X-Ray Film Cassette, Planmeca,
Finland-Lanex Screen, Kodak Eastman Co.,
USA). In order to determine EARR, changes
in tooth length between the pretreatment

SCORE 3

examination and the 4-month examination
were subjectively converted into a modified
index originally designed by Malmgren et al
(15). This index comprised of four scores: 0=
no root resorption, 1= irregular root contour,
2= root resorption apically amounting to less
than 2 mm (minor resorption), and 3= root
resorption apically from 2 mm to 1/3 of the
original root length (severe resorption) (figure
1). All assessments were performed by the
same author (T.U.).

Statistical Analysis

Two weeks after the first examination, 20
of the panoramic films were randomly
selected and the root resorption scores of the
anterior teeth were re-measured by another

Sekil I. Malmgren indeksine

gore kok rezorpsiyon skorlari.
Figure I. Root resorption

scores according to Malmgren

index.
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Tablo I. Ortodontik tedavi

oncesi kok rezorpsinlu

dislerin dagilimu.

Table I. Distribution of the

teeth with tooth resorption

210

prior to orthodontic

treatment.

BULGULAR

Olctimlerin  giivenilirligi  dogrulayacak
sekilde arastiricilar arasinda yiiksek bir uyum
oldugu gortlmustir. Arastiricilar arasi Kappa
katsayisi maksiller anterior disler icin 0,85,
mandibular anterior disler icin 0,81’idi.
Calismadaki hastalarin ve kontrol grubunun
ortalama yaslarini karsilastiran Student’s t-
testi, istatistiksel olarak onemli farkliliklar
olmadigini gostermistir (p>0.05).

Tedavi oncesinde diizensiz kok konturu
(skor 1) 8 hastanin 17 disinde gozlenmistir
(Tablo 1). Tedavi 6ncesinde hicbir dis minor
ve ciddi rezorpsiyon olarak tanimlanan skor
2 ve 3 gostermemistir. Bu nedenle, ortodontik
tedavi nedeniyle meydana gelen kok
rezorpsiyonu, eger skor 2 ya da daha fazla ise
var kabul edilmistir.

Tablo 2 kok rezorpsiyonlu dislerin
dagihmint gostermistir. Self-ligating grupta,
sadece 1 hasta (1/14; %7,1) mandibular sol
lateral kesici diste minor kok rezorpsiyonu
(skor 2) gostermistir. Konvansiyonel braket
grubunda, 1 hasta (1/17; %5,9), 4 aylik
ortodontik tedavi sonrasinda maksiller sag ve
sol santral kesicilerde minér rezorpsiyonu
(skor 2) gostermisti.  Muayene edilen
hastalarin  hicbirinde skor 3 tespit
edilmemistir. Pearson ki-kare test sonuclari
gruplar arasinda EARR’ye sahip dis ve hasta
sayisina iliskin istatistiksel olarak ©nemli
farkhliklar olmadigini gostermistir (p>0,05).

TARTISMA

Panoramik filmler, periapikal radyografiler,
sefalometrik kafa filmleri ve konik 1sinhi
bilgisayarli tomografi (CBCT) son zamanlarda
EARR'yi
degerlendimek icin kullaniimaktadir. Paralel
projektif teknik kullanilarak alinan periapikal
filmler lokalizedir ve dogru sonugclar verir (6)
fakat hastalar artmis radyografik rontgen

ortodonti hastalarinda

Celikoglu, Nur, Bayram, Unal

author (M.C.) in order to determine inter-
examiner error by means of Kappa test.

The prevalence of EARR for each tooth
examined and patients with EARR was
calculated for each self-ligating and
conventional groups. The scores 1 and 2
were accepted to be no significant EARR (No)
and the scores 3 and 4 as significant EARR
(Yes). Comparison of the prevalence between
the groups was performed by means of
Pearson chi-square test. Mean age of the
patients in the study and control groups were
compared by means of Student’s t-test.

All statistical analyses were performed
using the SPSS software package program
(SPSS for Windows 98, version 10.0, SPSS
Inc, Chicago, Ill). The significance level was

set at p <0.05 for all tests.

RESULTS

There was high agreement in readings
between the examiners, confirming the
Kappa
coefficients of inter-examiner agreement
were 0.85 for the maxillary anterior teeth and
0.81 for the mandibular teeth. Student’s t-test
comparing mean ages of the patients in the

reliability of the measurements.

study and control groups showed that no

statistically significant differences were
present (p>0.05).

Irregular root contour (score 1) was
observed in 17 teeth of the 8 patients prior to
orthodontic treatment (Table 1). No teeth
showed the scores of 2 and 3 describing
minor, severe or extreme resorption prior to
the treatment. Therefore, the root resorption
due to the orthodontic treatment was
considered present if score 2 or higher were
registered.

Table 2 showed the distribution of teeth

with root resorption. In the self ligating group,

Tooth number/
Dis numaralar 13 12 1121

SL Group /
SL grup

Conventional

Group / 0 o0 0 0
Konvansiyonel

grup

22

23 33 32 31 41 42 43

SL: Self Ligating

Tirk Ortodonti Dergisi 2012;25:206-213
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Tooth number/

Dis 13 12 11 21
numaralari

SL Group /
SL grup

Conventional
Group / 0o 0 1 1
Konvansiyonel
grup

23 33 32 31 41 42 43

SL: Self-Ligating

nedeni ile fazla doza maruz kalmaktadir.
Hastalar ortodontik tedavi 6ncesi arklarinin
anterior bolgesinde caprasikliga sahip oldugu
icin, sefalometrik film kullanarak anterior
dislerin apeks pozisyonlarini belirlemek
zordur (16). Panoramik filmleri avantaji
dentoalveolar kemik ve ceneler kadar tim
disler hakkinda bilgi vermesidir. Fakat
lokalize filmler degildir ve farkli dislerde
cesitli distorsiyona sahiptir. CBCT, EARR'yi
belirlemek icin dis boyutlarini 6lcmede diger
metodlardan daha iyidir. Calismadaki
hastalarin verileri diger calisma icin alinmig
oldugundan bu calisma icin herhangi bir
ilave film alinmamistir ve hastalar bu
retrospektif calisma icin ayrica radyasyona
maruz birakilmamistir. Sonug olarak yukarida
anlatilan  dezavantajlara  ragmen  bu
calismada panoramik filmler kullaniimustir.
Panoramik filmlerin dezavantajini elimine
etmek icin, tedavi Oncesi ve sonrasinda dis
boyutlart 6lctilmemistir. Bu calismada ilk
olarak Malmgren ve ark. tarafindan
tanimlanmis modifiye indeks kullanilmistir ve
arastiricilar yapildigi  gibi
rezorpsiyon miktarini belirlemek icin skorlar
verilmistir (15).

Tedavi stresi, dis hareket yont ve miktari,
tedavi teknigi ve kullanilan aparey tipi
ortodontik tedavi ile ilgili bazi risk
faktorleridir. Diger taraftan, hasta ile iligkili
risk faktorleri 6nceden EARR olmasi, yas ve
cinsiyet dagilimi, malokluzyon tipi, 6nceden
travma almis olmasi, endodontik tedavi,
gelisimsel anomaliler, kok sekli, alveolar
kemik yogunlugu, hormonal yetersizlik ve
sistemik faktorleri icerir (17). Bu ¢alismada,
ama¢  self-ligating ve  konvansiyonel
braketlerle 4 aylik baslangic ortodontik
tedavisi goren hastalarda tst ve alt anterior

tarafindan

Turkish Journal of Orthodontics 2012;25:206-213

only 1 patient (1/14; 7.1%) showed minor
root resorption with score 2 in the
mandibular left lateral incisor. In the
conventional bracket group, 1 patient (1/17;
5.9%) showed minor resorption (score 2) in
the maxillary right and left central incisors
after a 4-month of orthodontic treatment.
Score 3 was not detected in any of the
patients examined. The results of Pearson
chi-square test showed no statistically
significant differences between the groups
regarding to the number of the patients and

teeth with EARR (p>0.05).

DISCUSSION

Panoramic films, periapical radiographs,
cephalometric head films, and Cone Beam
Computed Tomography (CBCT) have recently
been used in order to investigate EARR in
orthodontic  patients.  Periapical films
obtained by using the parallel projective
technique are localized and accurate (6),
however, the patients are subjected to the
increase radiographic doses of radiation.
Since the patients prior to orthodontic
treatment have crowding in the anterior
regions of their arches, it is difficult to identify
the position of the root apices of the anterior
teeth by means of cephalometric films (16).
The advantage of the panoramic films is that
they give information about all teeth, as well
as the dentoalveolar bone and the jaws.
However, they are not localized films and
have varying distortion of different teeth.
CBCT is better than the other methods for
measuring the length of the teeth to
determine the EARR. Since the data of the
patients included to the study were obtained

Tablo II. 4 aylik ortodontik
tedavi sonras1 kok
rezorpsiyonlu hastalarin

dagilimu.

Table II. Distribution of the
patients with root resorption
after a 4-month of

orthodontic treatment.
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dislerdeki EARR’yi karsilagtirmakti. Braket
tiplerinin etkileri karsilastirildigi icin calisma
ve kontrol grubundaki hastalar yas ve cinsiyet
dagihimina gore eslestirilmistir. Hicbir hasta
anterior dislerinde gelisimsel anomali,
dilaserasyonlar, travma  hikayesi  ve
endodontik tedavi gibi kok anomalilerine
sahip degildi. Her iki gruptaki hastalar da
farkl ark tellerinin etkisini elimine etmek icin
ayni periyotta ayni ark telleri ile tedavi edildi.

Calismamizin sonuglari self-ligating (1/14;
%7,1) ve konvansiyonel braket gruplarinda
(1/17; %5,9) sadece 1 hastada EARR
oldugunu gostermistir. Bu calismada her iki
grupta dusitk kok rezorpsiyon oranlari
gozlenmistir ve bu bulgu kisa gozlem suresi
(4 ayhk bir periyod) ve kullanilan ark telleri
(heat activated Ni-Ti ark telleri) nedeniyle
olabilir. ilaveten, Pearson ki-kare testi gruplar
arasinda istatistiksel olarak 6nemli bir
farkhlik olmadigini gostermistir. Self-ligating
ve konvansiyonel braketler arasinda
istatistiksel  olarak ~ 6nemli  farkliligin
olmadigini gosteren bu bulgu, braket
dizayninin elde edilen sonuclar tzerinde
herhangi bir etkisinin olmadigini bulmus olan
Leite ve ark.’nin bulgulari ile uyumludur (7).
ilaveten, Pandis ve ark. konvansiyonel ve
pasif self-ligating braketler arasinda kok
rezorpsiyonu icin farklilik beklenmemesi
gerektigini gostermistir (18).

SONUC

Self-ligating ve konvansiyonel gruplar
arasinda istatistiksel olarak o6nemli bir
farklilik olmadigini gosterecek sekilde, her 2
grupta sadece 1 hastada 4 aylik ortodontik
tedavi sonrasinda minor kok rezorpsiyonu
(EARR skor: 2) bulunmustur.

Celikoglu, Nur, Bayram, Unal

for another study we did not get any extra
films for the present study and thus the
patients were not exposed to extra radiation
particularly for this retrospective study.
Therefore, panoramic films were used for this
study despite the disadvantages described
above. To eliminate the disadvantages of the
panoramic films, we did not measure the
length of the teeth before and after treatment.
The modified index firstly designed by
Malmgren et al (15) was used in the present
study and scores were given to show the
amount of resorption as performed by other
authors (15).

Treatment duration, direction and amount
of tooth movement, treatment technique, and
type of appliance used are some orthodontic
treatment-related risk factors. On the other
hand, patient-related risk factors include
previous EARR, age and sex distribution, type
of  malocclusion,  previous  trauma,
endodontic  treatment,  developmental
anomalies, root shape, alveolar bone density,
hormonal deficiency, and systemic factors
(17). In the present study, the aim was to
compare EARR on maxillary and mandibular
anterior teeth of the patients undergoing a
four month of initial orthodontic treatment
with self-ligating and conventional brackets.
Since the effects of bracket type were thought
to be compared, the patients in study and
control groups were matched regarding to
age, sex distribution. No patients had
developmental anomalies in anterior teeth,
root anomaly such as dilacerations, trauma
history, and endodontic treatment on their
anterior teeth. The patients in both groups
were treated with the same arch wires for the
same periods in order to eliminate the effects
of different archwires.

The results of our study showed only one
patient in the self ligating (1/14; 7.1%) and
conventional bracket (1/17; 5.9%) groups
had EARR. Low rates of root resorption in
both groups were observed in the present
study and this finding might be due to the
short observation time (a 4 month period) and
the archwires (heat activated nickel-titanium
arch wires) used. Additionally, Pearson chi-
square test showed no statistically significant
difference between the groups. This finding

Tirk Ortodonti Dergisi 2012;25:206-213
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that no statistically significant difference

between self ligating and conventional

brackets are in agreement with the findings of

Leite et al (7), who found that bracket design

did not demonstrate any influence on the
results observed. In addition, Pandis et al (18)
showed that no difference should be

expected for root resorption between

conventional and passive self-ligating

brackets.

CONCLUSION
In both groups, only one patient had

minor resorption (EARR score: 2) after a 4-
month orthodontic treatment showing that no

statistically significant difference between

self-ligating and conventional groups.
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