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GIRIiS
Derin kapanisin diizeltilmesi icin siklikla
ist ve/veya alt keser intriizyonu

yapilmaktadir. Keser intriizyonu amacli
bircok sabit tedavi mekanigi kullaniimistir ve
son vyillarda bu amacla maksimum ankraj
kontrolii ve minimal hasta uyumu saglamasi
agisindan mini implant destegi
kullaniimaktadir. (1) Mini implant destekli
mekaniklerde mutlak ankraj kullanilmasi
blylk bir avantaj olsa da bu mekaniklerin
kullanimina bagl olusabilecek yan etkiler
g6z ardi edilmemelidir.

Ortodontik tedavinin bircok asamasinin
yan etkisi gorilebilmektedir. Cesitli dis
hareketleri sirasinda gingival ve pulpal
reaksiyonlar, alveoler kemik kaybi ve kok
rezorpsiyonu ile karsilasiimasi klinisyenin
uykularinin kaciracak durumlardir. intriizyon
hareketi kan akimini azaltarak periapikal
dokulara en fazla zararl etkisi olan harekettir.
(2) Rygh'in (3) da belirttigi gibi gingival,
pulpal reaksiyonlar ve kok rezorpsiyonunun
olusabilmesi icin bireysel yatkinhigin olmasi
en biyuk etken olsa da 6zellikle ince kokleri
nedeniyle rezorpsiyona meyilli alt keserlerde
intriiziv hareketler sirasinda klinisyenler
dikkatli olmahidir.

Ortodonti literaturiinde alt keserlerin
intriizyonu sirasinda ve ozellikle mini
implant kullanilan mekanikler sonrasi olusan
gingival  reaksiyonlar  ve  periapikal
rezorpsiyonlar ile ilgili detayli bilgi
bulunmamaktadir. Bu bilgilerin 1s18inda
mevcut calismanin amaclari mini implant
destegi ile gerceklestirilen alt keser
intriizyonunun gingival ve periapikal bolgeye
etkilerinin incelenmesi ve bu bulgularin
konvansiyonel utility ark ile elde edilen
intriizyon etkileri ile karsilastiriimasidir.

BIREYLER ve YONTEM

Bu calisma, Baskent Universitesi Klinik
Arastirma Kurulu ve Etik Kurulu tarafindan
onaylanmis ve Baskent Universitesi Arastirma
Fonu tarafindan desteklenmistir. (Proje No:
D-KAO07/14) Servikal Vertebra Maturasyon
indeksi'ne (4) gore postpubertal blylime
doneminde (CV4, CV5 veya CV6) olan, 5
mm veya daha fazla derin kapanigi olan ve
gilimsemede diseti goriniimi normal olan
26 birey calismaya dahil edilmistir. Bireylerin
mandibular 6n bolgede dis eksikligi, travma
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INTRODUCTION

Intrusion of upper and/or lower anterior
teeth are commonly performed to correct a
deep bite. Several conventional mechanics
have been proposed and the use of mini-
implants offered a practical solution to this
type of tooth movement, providing both
maximal anchorage control and minimal
compliance. (1) Although mini-implants offer
the advantage of obtaining many type of
tooth movements without any unwanted
moments on anchorage teeth, the side effects
during their use should be reported for safety.

Side effects are common consequences of
orthodontic treatment. Gingival and pulpal
reactions, alveolar bone loss and root
resorption are the clinicians’ nightmare when
performing  several required  tooth
movements. Intrusion is thought to have the
greatest impact on the periapical region and
has the capability to occlude the blood
supply. (2) Although, as Rygh (3) stated, the
major factor for the occurence of gingival,
pulpal reactions and root resorption is
individual liability, the clinician has to be
cautious in performing intrusive movement in
thin rooted mandibular incisors, which are
more prone to resorption.

However, no evidence-based data related
to the gingival reactions and periapical root
shortening after orthodontic intrusion of
lower anterior teeth using different
mechanics, especially mini-implants are
present in the current literature. Therefore,
the aims of this study were to investigate the
gingival and periapical side effects of
mandibular incisor intrusion using mini-
implants and to compare these with those of
a conventional mandibular incisor intrusion
mechanic, the utility arch.

MATERIALS and METHODS

This study was approved by Baskent
University Institutional Review Board and
Ethics Committee and supported by Baskent
University Research Fund (Research no: D-
KAQ07/14). Twenty six healthy patients who
were at postpubertal growth period (at CV4,
CV5 or CV6 stage according to Cevrical
Vertebrae Maturation Index (4)), with a deep
bite of 5 mm or more and who did not have
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hikayesi, kanal tedavisi veya o©nceden
ortodontik tedavi hikayesi bulunmamasina
dikkat edilmistir.

Hastalar, alt keser intriizyonu icin iki gruba
ayrilmistir. Randomizasyon sirasinda
oncelikle mini (grup 1)
tamamlanmis, sonra konvansiyonel grup
(grup 2) bireyleri yonlendirilmistir. ilk grupta
keser intriizyon, mandibular sag ve sol lateral
dislerin distallerine yerlestirilen 2 mini
implanta (1,2 mm c¢apinda, 6 mm
uzunlugunda, Absoanchor, Dentos, Taegu,
Korea) kapali NiTi yaylar ile baglanan 16x22
in¢ paslanmaz celik segmental ark teli ile
gerceklestirilmistir. ikinci grupta mandibular
keser intriizyonu 16x16 blue elgiloy telden
bikdlen utility ark ile gerceklestirilmistir.
Utility ark bkiltarken Bench ve ark'nin (5)
onerdigi gibi posterior segmente 45°lik tip
back bukimi, 45%lik bukkal kok torku ve
anterior segmente 5-10°lik lingual kron
torku verilmistir. Her iki grupta da 75-80 gr
arasi intriiziv kuvvet uygulanmis ve kuvvet
miktari her seans kontrol edilmistir. (Sekil 1)

implant grubu

Hastalara oral hijyenin bozulmamasi icin
gerekli bilgi verilmis ve her seans hijyen
kontrol edilmistir. Hastalar 4 haftada bir
kontrol igin ¢cagirilmistir ve kuvvet dizeyleri
kontrol edilmistir. Alt keserlerin keser uglari
mandibular birinci molarlarin meziobukkal

kasplari ile ayni seviyeye geldiginde
intriizyon tamamlanmistir.

Tedavi basinda (T0) ve intriizyon sonunda
(T2) lateral sefalogramlar alinmistir. Lateral
sefalometrik radyograflarda elde edilen
bulgular bu makalenin birinci boliminde
yayimlanmistir. (6) intriizyon sonrasi gingival
reaksiyonlarin  degerlendirilmesi icin 4
mandibular keserin meziobukkal, midbukkal,
distobukkal, meziolingual, midlingual ve
distolingual bolgelerinden, tedavi basi (T0),
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display on smile were
selected to participate to the study. The

patients had no missing teeth on mandibular

excess gingival

anterior area, and no dental history of trauma

of root canal treatment or previous
orthodontic treatment.

The patients were randomly enrolled to
one of the two groups for lower incisor
intrusion. In the first group, mandibular 4
incisors were intruded using a 16x22 inch
stainless steel segmental wire that was
connected to 2 mini-implants (1.2 mm
diameter, 6 mm long, Absoanchor, Dentos,
Taegu, Korea) which were placed between
lateral and canine teeth on both sides of the
arch. In the second group, mandibular incisor
intrusion  was  performed using a
conventional utility arch that was made from
16 x16 inch Blue Elgiloy wire. A 45° tip back
bend, and 45° buccal root torque were bent
to molar segment and 5-10° lingual crown
torque was placed to the incisor segment, as

proposed by Bench et al. (5) In both groups,

an intrusive force of 75-80 g was applied and

the force levels were checked at every visit.
(Figure 1)

Adequate information was given to all of
the patients for the maintenance of the oral
hygiene and controls regarding this were
made at every visit. The patients were
followed at every 4 weeks and force levels
were checked at each follow-up. Intrusion
was completed as the incisors were at the
same level as mesiobuccal cusps of
mandibular first molars.

Conventional  lateral  cephalometric
radiographs were taken at pretreatment (TO)
and at the end of intrusion (T2) and the results
of the cephalometric measurements are given

in part 1 of this study. (6) In order to evaluate

Sekil 1. Tedavi gruplar:
a. mini implant grubu,

b. utility ark grubu.

Figure 1. Treatment group

a. mini implant

b. utility ark
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seviyeleme sonrasi intriizyon basi (T1) ve
intriizyon sonunda (T2), cep derinligi (CD),
gingival indeks (GI), plak indeksi (Pi) ve
keratinize diseti genisligi (KDG) 6l¢tlmustr.

Kok rezorpsiyonu varligi hem periapikal
radyograflar hem de bilgisayarli tomografi ile
olctlmaustir. TO, T1 ve T2'de film kullanilarak
standart periapikal radyograflar alinmistir.
Periapikal radyograflar alinirken 17x25 inclik
celik telden bikilen bir tel, kalibrasyon icin
sag alt kesere ligatire edilmistir.
Konvansiyonel periapikal radyograflar dijital
ortama 600 dpi ve 8 bit coziunarlilik
kullanilan bir tarayici (Epson Expression
10000 XL, Epson Corporation, Long Beach,
CA, ABD) yardimi ile taginmistir. Kalibrasyon
teli ile kalibrasyon yapilmasinin ardindan,
kok boyu olctimleri Adobe Photoshop CS4
yazilimi (Version 11.0, Adobe Systems
Incorporated, San Jose, CA, ABD)
kullanilarak gerceklestirilmistir.

Bilgisayarli tomografi (CT) kayitlart TO ve
T2 zaman dilimlerinde alinmistir.  Etik
nedenlerle T1 zaman diliminde kayit
alinmamistir. Radyasyon miktarini azaltmak
icin otomatik doz regiilasyon sistemi
kullanilmis ve hastalarin aldigi radyasyon
dozu 31.65 mGy (miligrey) olarak
sabitlenmistir. 16 kanalli bir cok kesitli
tomografi cihazi kullanilmigtir (Somatom
Sensation 16, Siemens, Erlagen, Almanya).
Maksiller ve mandibular dislerden 0.75
kollimasyon araliginda, 120 kV voltaj ve 240
mA tip akimi kullanilarak aksiyal kesitler
alinmustir. Ust ve alt 6n dislerin birbiri tizerine
siperpoze olmasini  engellemek igin
hastalara pamuk rulo isirtilmistir. Multiplanar
reconstruction teknigi (MRT) kullanilarak
aksiyal kesitler tizerinde dislerin koronal ve
sagittal  akslarina  paralel  multiplanar
goruntuler olusturulmustur. Sagittal MPR
goruntileri tGzerinde hem koronal hem de
aksiyal kesitlerde her bir mandibular disin
orta aksi belirlenerek disin en uzun
gorindigiu kesit elde edilmistir (Sekil 2).
Tomografi kayitlari tzerinde, dis boyut
olcumlerinin yani sira kok ucu yogunluk
olctimleri yapilmistir. Yogunluk o6l¢tmleri
0.02 cm? alan (zerinde ROl teknigi
kullanilarak yapilmis ve elde edilen degerlen
Hounsfield birimi ile kaydedilmistir.

Calisma gruplarinin demografik dagilimi
Tablo 1’de gosterilmistir.

Aydogdu, Polat-Ozsoy, Coskun, Oduncuoglu, Giilsahi

the gingival reactions following intrusion,
pocket depth, gingival index, plaque index,
the width of keratinized gingiva were
measured at mesiobuccal, midbuccal,
distobuccal, mesiolingual, midlingual and
distolingual aspects of all 4 mandibular
incisors at pretreatment (T0), pre-intrusion
(T1) and at the end of intrusion (T2).
Presence of any root resorption was
evaluated using both periapical radiographs
and computed tomograms.  Standard
periapical radiographs were that were taken at
pretreatment (TO), pre-intrusion (T1) and at the
end of intrusion (T2) using a film holder and
a wire from 0.017x0.025 inch steel was
placed to the right central incisor for
calibration at T1 and T2. The radiographs
were transferred to the digital environment
using a flatbed scanner (Epson Expression
10000 XL, Epson Corporation, Long Beach,
CA) at 600 dpi, 8 bit resolution and root length
measurements were made using Adobe
Photoshop CS4 software (Version 11.0, Adobe
Systems Incorporated, San Jose, CA).
Computed tomograms were taken at
pretreatment (TO) and at the end of intrusion
(T2) but not at preintrusion due to ethical
reasons. In order to minimize the amount of
radiation, an automated dose regulation
sytem was used and the amount of radiation
received by the patient was set to 31.65 mGy
(miligray). A 16 channel multislice
tomographic device (Somatom Sensation 16,
Siemens, Erlagen, Germany) was used for the
projection. Axial slices from maxillary and
mandibular teeth were taken with 0.75 mm
collimation using 120 kV voltage and 240
mA tube current. A cotton roll was bitten by
the patients to minimize the intersection of
the images of upper and lower anterior teeth.
Using the multiplanar  reconstriction
technique (MPR), multiplanar images parallel
to sagittal and coronal axis of teeth were
constructed from the axial slices. Longest
length of each mandibular teeth were
obtained on sagital MPR images by taking in
to account the midaxis of teeth in both
coronal and axial slices. (Figure 2) In addition
to the tooth length measurements, density
measurements were carried out on the sagital
images. Density measurements were made
on a 0.02 cm2 area using the ROI technique

Tiirk Ortodonti Dergisi 2011,24:181-192
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Grup | Grup Il
Utility ark
X+S XS
Median (min-max) Median (min-max) p

Kronolojik Yas / 16,0+1,7 16,3+2,9 0.788
Chronological Age
Cinsiyet / Gender 3E, 10K/3M, 10 F 3E 10K/3M,10F -
Tedavi Suresi / 5ay (4-7) 4 ay (2-7) 0.057
Treatment Duration
T2-TO Overbite -3(-5--1.5) -3.5(-5.5--15) 0.960

istatistiksel Analiz

Verilerin analizi SPSS for Windows 11.5
istatistik paket programinda yapilmistir.
Stirekli olcimli degiskenlerin  dagiliminin
normale uygun olup olmadigi Shapiro Wilk
testi ile arastinldi. Tanimlayici istatistikler
normal dagilan surekli degiskenler igin
ortalama + standart sapma olarak normal
dagilmayan strekli degiskenler ise ortanca
(minimum-maksimum) seklinde gosterilmistir.

Gruplar arasinda ortalamalar yoniinden
farkin 6nemliligi Student’s t testi ile ortanca
degerler yoniinden gruplar arasinda anlamli
farkin olup olmadigi ise Mann Whitney U
testi ile incelenmistir.

Gruplar igerisinde dagilan
tekrarlayan ol¢imler arasinda istatistiksel
olarak anlamli farkin olup olmadigi, izlem
sayisi iki oldugunda Bagimli (Paired) t testi ile
izlem sayisinin ikiden fazla olmasi halinde
ise Tekrarlayan Olciimlerde Varyans analizi
ile degerlendirilmistir. Gruplar icerisinde
normal dagilmayan tekrarlayan olgtimler
arasinda istatistiksel olarak anlamli farkin
olup olmadigi, izlem sayisi iki oldugunda
Wilcoxon lsaret testi ile izlem sayisinin
ikiden fazla olmasi halinde ise Friedman testi
ile degerlendirilmistir. Tekrarlayan Olciim-
lerde Varyans analizi veya Friedman test
istatistigi sonuclarinin énemli bulunmasi
halinde  c¢coklu  karsilagtirma  testleri

normal
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and the values were recorded in Hounsfield
unit.

The demographics of the groups were
shown in Table 1.

Statistical Analysis

Analysis of the obtained data were made
using SPSS (Statistical Program for Social
Sciences) for Windows, version 11.5 which
was performed by a statistical expert.
Normal distribution of the data was evaluated
using Shapiro Wilk test. Descriptive statistical
values were given as mean (= standard
deviation) for parametric results and median
(= minimun-maximum) for nonparametric
data. The data was evaluated using 95%
confidence interval and in order to eliminate
Type | error, a Bonferroni correction was
made in multiple comparisons.

Intragroup comparisons were made using
a Paired t-test or a Wilcoxon test. Intergroup
comparisons were made using Student’s t-test
or Mann Whitney-U test.

RESULTS

Gingival Measurements (Tables 2 and 3)

In implant group, sulcus depth in the
buccal side showed an increase at T2
compared to TO and T1. (p<0.0083) Similar
increases were also shown in utility arch

Sekil 2. Dis aksinin a. sagittal
tomografik projeksiyonda,
b. koronal tomografik

projeksiyonda gosterilmesi.

Figure 2. Determination of
tooth axis in a. sagittal
tomographic projection,

b. coronal tomographic
projection, c. axial

tomographic projection.

Tablo 1. Calisma gruplarinin

demografik dagiima.

Table 1. Demographics of the

groups.
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side and on lingual sulcus depth. Plaque
Tiirk Ortodonti Dergisi 2011,24:181-192

also noted in gingival index, plaque index,
the width of keratinized gingiva on buccal

group. (p<0.083) Likewise, increases were

Sefalometrik olctimlerin tekrarlanabilirligi
Sinif ici Korelasyon Katsayisi ve %95 giiven

kullanilarak anlamli farka neden olan izlem
araligr saptanarak incelenmistir.

zamanlari belirlenmistir.
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P<0.05 icin sonuclar istatistiksel olarak
anlamli kabul edilmistir. Olasi tim c¢oklu
karsilastirma testlerinde Tip | hatayr kontrol
altina  alabilmek amaciyla Bonferroni
Duizeltmesine basvurulmustur.

BULGULAR

Gingival Olctimler (Tablo 2 ve 3)

implant grubunda T2 evresinde TO ve T1’e
kiyasla cep derinligi artmistir. (p<0,083)
Benzer artiglar utility ark grubunda da
gorilmdistir (p<0,083). Benzer artislar
gingival indeks, plak indeksi ve bukkalde
keratinize diseti genisligi artisinda ve lingual
cep derinliginde de gorilmistir. implant
grubunda TO-T2 evresi arasinda lingualde
plak indeksinde artis bulunmus (p<0,083),
ancak utility ark grubunda bir degisiklik
gortlmemistir. (p>0,083)

Gruplararasi karsilastirmalar, her iki grupta
da benzer tedavi degisiklikleri gostermistir.
Bazi 6lgtimler implant grubunda daha ytiksek
bulunsa da Bonferroni diizeltmesi sonrasi
gruplar arasi fark bulunamamistir (p>0,017).

index on lingual side showed an increase
from TO to T2 in implant group (p<0.083) but
no differences were noted in utility arch
group. (p<0.083)

Intergroup comparisons showed similar
changes during treatment for both groups and
though some measurements were higher for
the implant group, statistical analysis did not
Bonferroni

reveal  significance  after

correction. (p>0.017)

Evaluation of Root Resorption (Tables 4,5,6)

As mentioned previously, the amount of
root resorption was evaluated using both
conventional radiography and computed
tomography. Periapical radiographs showed
root shortening of 0.04 mm (0.08 %) on left
lower central, 0.32 mm (1.76%) on left
lateral, 0.16 mm (0.93%) on right central,
0.30 mm (1.34%) on right lateral teeth for the
implant group. Among these values, only the
left lateral teeth showed significant amount of
root shortening between TO and T2. (p<

Parametreler

Grup | Grup ll
(Ortalama+SD) (Ortalama+SD) a

Median(min-max)

Median(min-max)

Bukkal Cep Derinligi / Buccal Sulcus Depth

Ti-To 0(-0.08 - 0.92) 0.17(-0.33-0.91)  0.96
To-To 0.75 (-0.08 - 2.25) 0.5(-0.25-1.09) 0.039
To-T4 0.58 (-0.25-2.25)  0.25(-0.41-0.83) 0.091
Bukkal Gingival Indeks / Buccal Gingival Index

T4-To 0.09 (0-1.25) 0.17 (-0.25-1.67)  0.801
T-To 0.59 (0.09-1.09)  0.25(-1.09-1.33)  0.091
To-T4 0.33 (-0.5-1.08) -0.25(-1.09-1.00) 0.039
Bukkal Plak indeksi / Buccal Plaque Index

T,-To 0(-0.08 - 1.75) 0(-1.16 — 1.84) 0.311
To-To 1.5(-0.08 - 2.75) 0.59 (-1.08 - 1.66)  0.044
T-T, 0.83(-1.33-2.5)  0.42(-1.42-1.25) 0.362
Bukkal Keratinize Diseti Genisligi / Buccal

Ceratinized Gingival Width

Ti-To 0.20+0.66 0.42+0.86 0.474
To-To 1.17+£0.78 1.02+0.81 0.648
To-T4 0.96+1.21 0.60+0.89 0.391
Lingual Cep Derinlig / Lingual Sulcus Depth

T,-To 0.08 (0 - 0.58) 0(-0.08-0.5) 0.687
To-To 0.5 (-0.09 - 1.08) 0.33(-0.09-0.83) 0.418
T-T, 0.41(-058-1.08) 0.17(-0.25-0.83) 0.362
Lingual Gingival indeks / Lingual Gingival Index

Ti-To 0(-0.41-1.75) 0(-0.66 - 0.92) 0.169
TrTo 0.34(-0.66 — 1.84)  0.17 (-0.66 —0.84) 0.223
To-T4 0.17(-0.75-159) 0.09(-0.75-0.59)  0.801
Lingual Plak indeksi / Lingual Plaque Index

Ti-To 0(-0.91-0.83) 0(-0.5-0.67) 0.029
To-To 0.33 (0-1.08) 0.08 (-0.5-1.08) 0.264
To-T4 0.17(-0.83-1.33) 0.25(-0.33-1.08)  0.88

a: Bonferroni Duizeltmesi sonrasi p<0,017 duizeyinde anlamli degisiklik / a: Significant difference at p<0.017 level after Bonferroni correction.
Keratinize digeti genisligi disinda tim élctimlerde nonparametrik test yapilmistir ve minimum-maksimum degerler verilmistir.
Nonparametric test is used for alf measurements except ceratinized gingival width.
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Tablo 3. Gingival l¢iimler

icin T2-TO farklar ve

istatistiksel degerlendirme.

Table 3. T2-T0 differences in

gingival measurements and

statistical evaluations.
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Tablo 4. Periapikal
radyograflarda dis boyu

Olctimleri

Table 4. Tooth Length
Measurements on Periapical

Radiographs.

Tablo 5. Periapikal dis boyu
Ol¢timlerinde T2-TO farklar:

ve istatistiksel degerlendirme.

Table 5. T2-TO differences in
Periapical Tooth Length
Measurements and statistical

evaluations.
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Kok Rezorpsiyonunun Degerlendirilmesi

(Tablo 4,5,6)

Tedavi ile meydana gelen kok ucu
degisiklikleri standart  periapikal
radyograflar hem de bilgisayarli tomografi ile
degerlendirilmistir. Periapikal radyograflar,
implant grubunda, sol alt santral diste 0,04
mm (%0,08), sol lateralde 0,32 mm (%1,76),
sag santralde 0,16 mm (%0,93) ve sag
lateralde ise 0,30 mm (%1,34) kok kisalmasi
gostermistir. Bu degerler arasinda sadece sol
lateral diste meydana gelen degisiklik TO-T2
istatistiksel ~ olarak  anlamli
bulunmustur  (p<0,0125).  Utility ark
grubunda ise sol alt santral diste 0,32 mm
(%1,03), sol lateralde 0,13 mm (%0,42), sag
santralde 0,38 mm (%0,93) ve sag lateralde
ise 0,02 mm (%0,08) kok kisalmasi
gostermistir. Gruplar arasi degerlendirmede
implant ve utility ark gruplari arasinda benzer
degisiklikler goralmustir. (p>0,0125)

Bilgisayarli tomogramlarda 4 keser disin kok
boylari incelendiginde onceki degerler artis
gostermistir. implant grubunda sol alt santral
diste 0,4 mm (%1,094), sol lateralde 0,4 mm

hem

arasinda

Aydogdu, Polat-Ozsoy, Coskun, Oduncuoglu, Gilsahi

0.0125) In the utility arch group, a root
shortening of 0.32 mm (1.31 %) on left lower
central, 0.13 mm (0.42%) on left lateral, 0.38
mm (0.93%) on right central, 0.02 mm (0.08
%) on right teeth.
comparisons showed similar amounts of

lateral Intergroup
changes for both the implant and utility arch
groups. (p>0.0125)

When the root lengths of 4 incisor teeth
were measured on computed tomograms, the
values showed increases. A root shortening of
0.4 mm (1.94 %) on left lower central, 0.4
mm (1.82%) on left lateral, 0.30 mm (1.44 %)
on right central, 0.60 mm (2.75 %) on right
lateral teeth for the implant group. These
changes were found insignificant. In the
utility arch group, a root shortening of 0.50
mm (2.34 %) on left lower central, 1.00 mm
(4.4 %) on left lateral, 0.60 mm (2.8 %) on
right central, 1.00 mm (4.4 %) on right lateral
teeth. The values for right and left lateral
teeth in the utility arch group showed
with
treatment. (p<0.0125) However, intergroup

significant  decreases intrusion

TO T T2
Ortalama#SsS / OrtalamazSS / OrtalamazSS /
Dis / Tooth Grup / Group MeantSD MeantSD MeantSD pab
Grup | 21.3+1.58 21.3+1.59 21.3+1.61 0.698
31 Grup Il 23.0+1.51 22.8+1.51 22.7+1.61 0.115
Grup | 22.6+1.78c 22.6+1.85 22.2+1.81c 0.004
32 Grup Il 23.5+1.43 23.6+1.26 23.4+£1.38 0.039
Grup | 21.5+1.80 21.6+£1.78 21.3+1.75 0.135
41 Grup Il 22.7+1.45 22.5+1.49 22.3+1.49 0.067
Grup | 22.3+1.92 22.2+1.91 22.0+1.87 0.074
42 Grup Il 23.1+£1.65 23.2+£1.60 23.1+1.64 0.044

a: Grup ici karsilastirma / a: Intergroup comparison

b: Bonferroni dlzeltmesi sonrasi p<0,0125 dtizeyinde degisiklik / b: Significant difference at p<0.0125 level after Bonferroni correction.
c: T2 ve TO arasinda anlamli degisiklik / c: Significant difference between T2 and TO

Dis / Tooth Grup |/ Group | Grup Il / Group I p
OrtalamaSS / OrtalamaSS /
Mean+SD Mean+SD

31

T,-To 0.02+0.62 -0.14x0.27 0.412
To-To -0.04+0.64 -0.32+0.50 0.219
To-T4 -0.06+0.22 -0.18+0.40 0.318
32

T,-To 0.03+0.60 -0.16+0.56 0.586
T-To -0.32+0.27 -0.13+0.66 0.362
To-T4 -0.35+0.59 -0.29+0.36 0.768
41

T4-To 0.11+0.68 -0.19+0.28 0.153
To-To -0.16+0.93 -0.38+0.53 0.454
T T, -0.27+0.48 -0.19+0.39 0.660
42

T-To -0.15+0.25 -0.11+£0.94 0.353
To-To -0.30+0.41 -0.02+0.96 0.326
To-T, -0.16+0.23 -0.12+£0.15 0.673
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Parametre / Parameter Gruplar / Groups Ty (onuamasss /meansso) | 2(onatamazss /Meansso) p=* T2 To (onatamazss /meanss) pe
[ 20.6+1.60 20.2+1.14 0,195 -0.4+0.93 0731
Uzunluk / Length 31 I 21.3+1.34 20.9+1.37 0,019 -0.4+0.61 ’
[ 21.9+1.48 215+1.56 0,086 -0.4+0.80
Uzunluk / Length 32 I 22.7+1.26 2174148 0,006 1.0+1.12 0,120
[ 20.7+0.98 20.4+1.21 0,164 -0.310.69
Uzunluk / Length 41 0,316
Il 21.2+0.84 20.6+1.22 0,028 -0.6£0.87
| 21.8+1.53 21.3+1.68 0,03 -0.6+0.82 0.253
Uzunluk / Length 42 I 22.7+0.96 2184118 0002  -0.9+0.89 '
[ 1456.1489.25  1484.3+99.94 0,295 28.1+92.63
Yogunluk / Length 31 I 1399.54+90.14 1371.9+161.23 0421  -27.6411950 0196
Vobunluk / Lonh [ 1478.3+93.30  1442.3t84.19 0,176  -36.0+90.24
ogunluk / Length 32 I 1432.3:86.77 1360.7+12853 001  -71.6:8393 008
§ [ 1459.0+83.64  1462.4+89.0 0,897 3.4+92.22
Yogunluk / Length 41 I 14005+155.60 1374.1+173.08 0457  -26.4+12366 0493
§ [ 1446.2¢75.73  1452.8+68.38 0,819 6.62100.59
Yogunluk / Length 42 I 1432.9+88.54 1398.1+141.14 0309  -34.8+118.06 O3/

a: TO ve T2 grup ici karsilastirma / Intragroup comparison for TO and T2
b: Bonferroni diizeltmesi sonrasi p<0,0125 diizeyinde fark / Significant difference at p<0.0125 level after Bonferroni ¢

¢: TO ve T2 arasinda anlamli degisiklik / Significant differencebetween T0 and T2

(%1,82), sag santralde 0,30 mm (%1,44) ve sag
lateralde ise 0,60 mm (%2,75) kok kisalmasi
gostermistir. ~ Bu  degisiklikler
bulunmamistir.  Utility ark grubunda sol alt
santral diste 0,50 mm (%2,34), sol lateralde
1,00 mm (%4,4), sag santralde 0,60 mm
(%2,80) ve sag lateralde ise 1,00 mm (%4,4)
kok kisalmasi gostermistir. Sag ve sol lateral
dislerdeki degisiklikler istatistiksel olarak
anlamli bulunmustur. (p<0,0125) Gruplar arasi

anlamli

karsilastirmada ise bir farkhlik g6zlenmemistir.

Tomogramlar tzerinde alt 4 keser disin
periapikal degisiklikleri
olctilmistir. implant grubunda periapikal
yogunluk degisimi gortlmemis (p>0,0125),
utility ark grubunda alt sol lateral diste
onemli degisiklik bulunmustur. (p<0,0125)
Utility ark grubunda alt sag lateral diste
gortlen yogunluk azalmasi ise istatistiksel
olarak 6nemli bulunmamistir. (p>0,0125) Her
iki tedavi yontemi de periapikal yogunluk
olarak benzer degisiklik gostermistir.

yogunluk

TARTISMA

Cesitli malokluzyonlarin diizeltiminde
klinisyenler bircok mekanik kullanmakta-
dirlar. Dikkatli uygulanan biyomekanik
teknikler dis ve destek dokulardan olumlu
cevap alir. Ancak oral hijyen, uygulanan
kuvvetin tipi ve siddeti gibi faktorler nedeni
ile cesitli yan etkiler gorilebilir. Keser
intrtizyonu ile derin kapanisin dizeltilmesi

Turkish Journal of Orthodontics 2011;24:181-192

comparisons were not found significant.
(p>0.0125)

Periapical density changes were also made
for lower 4 incisors on computed tomograms.
No changes in periapical density values in
the implant group were detected (p>0.0125)
and significant changes were measured for
lower left lateral teeth in the utility arch
group. (p<0.0125)
periapical density of the right lateral tooth in

The reduction of

utility arch group was not found statistically
significant. (p>0.0125) The two treatmet
modalities showed similar changes between
the groups in root density.

DISCUSSION
Different types of tooth movement are
applied during orthodontic treatment to

correct several malocclusions. Carefully
applied mechanics exhibit favorable
responses from the tooth and tooth-

supporting tissues. However, depending on
numerous factors like oral hygiene, the type
and magnitude of applied force, several
adverse effects can be seen. Correction of a
deep bite, especially via intrusion of anterior
teeth present the greater risk in terms of the
health of periodontal and periapical tissues.
Although several histological and clinical
studies have shown the effects of maxillary
incisor intrusion on periapical and pulpal

Tablo 6. Bilgisayarl:
tomografide dis boyu ve

apikal yogunluk 6l¢timleri.
Table 6. Tooth Length and

Apical Density Measurements

on Computed Tomograms.
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periodontal ve periapikal dokular tzerinde
biyuk risk olusturmaktadir. Gegmiste cesitli
histolojik ve klinik calismalar (7-12) maksiller
keser  intrlizyonunun  periapikal  ve
periodontal dokular tzerindeki etkilerini
gostermis olsa da alt keserlerin intriizyon
hareketine cevabi (zerine kisa veya uzun
donemli calisma bulunmamaktadir.

Calismamizda cep derinligi, gingival
indeks, plak indeksi ve keratinize diseti
genisligi gibi diseti 6lctimleri yapildi. Implant
grubunda hem bukkal hemde lingual cep
derinligi, bukkal ve lingual plak indeksi,
bukkal gingival indeks ve keratinize diseti
genisligi olctimleri intrizyon sirasinda artis
gostermistir. Utility ark grubunda ise bukkal
ve lingual cep derinligi ve keratinize diseti
genisligi olgtimlerinde 6nemli degisiklikler
bulunmustur. Intrizyon sonrasi her iki grupta
da degisiklikler gorilse de bu degisiklikler
gruplar arasinda istatistiksel olarak onemli bir
fark gostermemistir. Dis hareketi sirasinda
diseti fibrillerin gerilimi ile hareketi izler ve
cep derinliginde bir artis gorulir (13,14).
Murakami ve ark.(15) gore cep derinligi
intriizyon miktarinin %40’ kadar gerceklesir.
intriizyon miktari her 2 grupta da 2mm
civarinda olmustur ve cep derinligindeki
artis, Murakani ve ark’nin (15) sonuglarina
benzer bulunmustur. Buna karsin Erkan ve
ark. (16) calismalarinda mandibular keser
intriizyonu sirasinda herhangi bir gingival
degisiklik bulamamis ve hayvanlarda yapilan
intriizyon calismalarinda gorilen cep
derinliginin, insanlarda bulunamadigini
soylemislerdir. Bizim ¢alismamizin bulgulari
da bu calismanin bulgularina terstir ve bu
farkhlik tedavi sirasinda olusan diseti
biytimesine baglanabilir. Plak indeksi,
gingival indeks ve keratinize diseti
genisliginde gorilen artislar  bu  fikri
desteklemektedir. Istatistiksel olarak &nemli
bulunmasa da implant grubunda plak ve
gingival indeksler ozellikle lateral keserlerde
yiksek bulunmustur. Ark telinden vidalara
kadar gingival olarak uzanan kapali yaylar
oral hijyenin saglanmasinda zorluk yaratmis
olabilir ve bu nedenle bu indekslerde implant
grubunda farkli sonuclar bulunmustur.

Kok rezorpsiyonu, ortodontik tedavinin en
biyk komplikasyonlarindan biridir.
Intriizyon hareketi sirasinda kuvvetler apikal
bolgede en  yiksek  konsantrasyona
ulastigindan dolayi, bu hareket en riskli

Aydogdu, Polat-Ozsoy, Coskun, Oduncuoglu, Giilsahi

tissues, (7-12) short and long-term clinical
data concerning the gingival and pulpal
reactions during intrusion of mandibular
incisors using different mechanics are lacking.

Several gingival measurements like sulcus
depth, gingival index, plaque index and the
width of attached gingiva were made. In the
implant group, both buccal and lingual
sulcus depth, buccal and lingual plaque
index, buccal gingival index and the width of
the attached gingiva showed increases during
intrusion. In the utility arch group, significant
increases were measured on buccal and
lingual sulcus depth and the width of the
attached gingiva. Though intrusion had
resulted in these gingival changes for both
groups, the differences were insignificant
between the groups. It was stated previously
that the gingiva followes the pattern of tooth
movement due to streching of the fibers and
this leads to pocket formation. (13,14)
According to Murakami et al (15), the
gingival sulcus deepened approximately 40%
of the intrusion. The amount of intrusion was
approximately 2 mm for both groups and the
change in sulcus depth was comparable to
the results of Murakami et al. (15) However,
Erkan et al (16) did not find a significant
change in any of the gingival measurements
during mandibular incisor intrusion using the
utility arch and they concluded that sulcus
deepening during intrusion that was
demonstrated in animals, can not be
histologically demonstrated in humans. Our
results are contrary to their findings and this
could be attributed to gingival enlargement.
The increases in plaque and gingival indexes
and the width of the attached gingiva support
this assumption. The plaque and gingival
indexes were measured higher, though not
statistically significant, in implant group,
especially on lateral teeth. The coil springs
extended gingivally to the screws from the
level of lateral teeth and the patients might
have had difficulty in performing adequate
hygiene measures.

Root resorption is one of the worst
consequences of orthodontic treatment.
Intrusion is shown to be the most risky type of
tooth movement due to the concentration of
the most of the stresses at the apical
region.(7, 12, 17) The present study

Tiirk Ortodonti Dergisi 2011,24:181-192
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hareket tipidir. (7,12,17) Bu calismada apikal
bolge 2 yontemle incelenmistir: standart
periapikal  radyografi ve bilgisayarli
tomografi. Her iki metot da bir miktar
koklerde kisalma gosterse de olctimler
tomografide  daha  yiksek  degerler
gostermistir. Bilgisayarli tomografinin kok
rezorpsiyonunun  degerlendirilmesindeki
dogrulugu Ericsson ve Kurol (18) tarafindan
gosterilmisti.  Mandibulada lateral-kanin
bolgede hafif bir distorsiyon olusmasi
nedeniyle standart periapikal radyograflarda
distorsiyon miktari daha az ¢ikmustir.

En belirgin rezorpsiyon, implant grubunda
fazla olmak tizere lateral dislerde gorilmstiir.
Kapali  yaylar bu dislerden  kuvvet
uygulamaktadir ve bu nedenle kuvvetlerin
lateral dislere en yiiksek konsantrasyonda
iletildigini  distinmekteyiz.  Calismada
kullanilan kuvvet seviyeleri literattir bilgisine
dayanarak secilmisti. Ancak bu kuvvet
seviyeleri,  konvansiyonel = mekaniklerde
keserler ve ankraj molarlar arasinda
dagilmaktadir. implant kullanilarak intriizyon
gerceklestirildiginde ankraj olarak kullanilan
molar disler bulunmadigindan dolayr kuvvet
seviyeleri daha gtivenli sinirlara dusrdlebilir.

Calismamizda inceleme stremizin kisa
olmasi en bilyik problemlerden biridir.
Literatiirde kok rezorpsiyonunun radyografik
olarak belirgin hale gelmesi icin kok
hasarinin = %30-60 oranlarinda olmasi
gerektigi  bildirilmistir  (19) ve erken
lezyonlarin  teshisi  ancak  tomografi
kullanilarak  yapilabilir. ~ Calismamizda
bilgisayarli tomografi kayitlarinda mineral
yogunluk olctimleri yapilmasi ile bu

problemin asilmasina cahisilmistir.
Ortodontide mineral yogunluk calismalari
mini-implantlar cevresindeki kemik
yogunlugunu degerlendirmek icin

kullanilmistir.  (20-24) Ji ve ark. (25)
ekstriizyon sonrasi kok ucundaki kemik
formasyonunu degerlendirmek icin yogunluk
olcimu yapmuslardir. Dis koki mineralize bir
yapi olmasi nedeniyle apikal bdolgedeki
mineral yogunlugu da bu teknik kullanilarak
olcilebilir. Calismamizda yapilan yogunluk
olciimleri  mandibular  keserlerde eser
miktarda mineral kaybi varligini gostermistir
ve sadece utility ark grubunda sol lateral diste
olculen miktarlar 6nemli bulunmustur. Bu
verilere dayanarak intrisiv kuvvet ortadan
kalktiktan sonra dislerde rezorpsiyonun cok

Turkish Journal of Orthodontics 2011;24:181-192

investigated the amount of root shortening
during intrusion using two methods: standard
periapical radiography and computed
tomography. Both of the methods
demonstrated some amount of root
resorption with both of the methods, being
more on tomographic images. The accuracy
of computed tomography for the
determination of root resorption was shown
in a well-respected study by Ericsson and
Kurol.(18) Due to a slight distortion of
standard periapical radiographs at the
mandibular lateral-canine region, the
resorption amounts were found to be less
than CT measurements.

The most prominent amount of resorption
was found on lateral teeth, especially in
implant group. The coil springs were applied
from these teeth and probably, the stresses are
concentrated more on lateral teeth. Since
there’s no ‘anchorage molar teeth’ during
segmental intrusion using mini-screws, the
force levels can be reduced to minimize the
risk of apical shortenning.

One limitation of this study is the lack of
long-term follow-up, for the evaluation of
root resorption. It is well known that a large
amount of mineral loss (30-60 %) is needed
to render a defect visible on radiographs (19)
and the detection of early resorptive lesions is
limited using conventional radiography. In
this study, we tried to overcome this problem
by using mineral density measurements on
computed tomograms. In orthodontics,
density measurements have been made by
several authors to evaluate the bone density
around mini-implants (20-24) and Ji et al (25)
have used CT bone density measurements to
evaluate the amount of bone formation after
orthodontic extrusion. Since dental root is
also a calcified tissue, the amount of mineral
loss at the apical region can also be made
using this technique. Density measurements
in this study revealed minimal loss of
calcification on most of the mandibular
incisors but only the result of left lateral tooth
in utility arch group revealed statistical
significance. From this data, it can be
concluded that after the termination of the
intrusive force, further minimal shortenning
of this tooth can be expected.
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. . . . o . CONCLUSIONS

az bir miktar daha ilerleyebilecegini T ) o

soyleyebiliriz 1. Similar changes in sulcus depth, gingival

index, plaque index and the width of
SONUCLAR attached gingiva were found with

1. Farkli intriizyon metotlar arasinda cep intrusion using the two methods.
derinligi, gingival indeks, plak indeksi ve 2. Orthodontic intrusion of mandibular
keratinize diseti genisligi  6lcimleri incisors using conventional mechanics or
arasinda bir farklilik bulunmamistir. mini-screws both resulted in similar

2. Her iki metotla da benzer miktarda apikal amounts of root resorption.
kok kisalmasi bulunmustur. 3. Root density measurements on computed

3. Kok yogunluk dlctimleri minor yogunluk tomographic images showed only minor
degisimleri gostermistir ve gelecekte kok density changes, representing only minor
rezorpsiyonunun ilerlemesi beklenme- resorption will be expected in the future.
mektedir.
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