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GiRis

Ortodontik tedavinin hedefi; bireyin
dentofasiyal fonksiyonlari ve estetigini
gelistirerek yasam kalitesini arttirmaktir.
Basarili bir tedavinin kriterleri; en az
histolojik hasar ve agri, hizli dis hareketi,
kisa tedavi stiresi ve stabil sonuclardir.
Uzayan tedavi slresi hastanin sadece
psikososyal etkilemekle
kalmamakta, ayni zamanda periodontal
hastalik, clirik ve rezorpsiyon riskini de
artirmaktadir. Bu nedenle dis hareketini
hizlandirarak tedavi stresini kisaltmak
amaciyla gesitli yontemler gelistirilmistir.

durumunu

Bunlar;  cerrahi  destekli  teknikler,
elektromanyetik alan, lazer, titresim,
elektrik akimi ve cesitli ilaglarin

kullanimidir.
CERRAHI DESTEKLI TEKNIKLER

1. Hizlandirilmis Osteojenik Ortodonti

Teknigi

Dis hareketini hizlandirmaya yonelik
cesitli cerrahi girisimler 100 yili agkin bir
stiredir uygulanmasina karsin, ilk kez 1959
yilinda Heinrich Kole (1)'nin ortodontik

INTRODUCTION
The goal of orthodontic treatment is to

enhance the patient’s quality of life by
improving dentofacial functions and
esthetics. Criteria for a successful treatment
are the least histological damage and pain,
rapid tooth movement, short treatment
time and stable outcomes. A prolonged
treatment time not only affects patient’s
psychosocial well-being but also increases
the risk for periodontal disease, caries and
root resorption. On these grounds several
methods are developed to increase the rate
of tooth movement mainly which are
surgery-facilitated techniques, electroma-
vibration, electric

gnetic field, laser,

current and use of various drugs.

SURGERY-FACILITATED
TECHNIQUES

1. Accelerated Osteogenic
Orthodontics Technique
For over a century there have been several
surgical interventions to accelerate the rate
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kuvvetleri dekortikasyon yontemiyle
uygulamasiyla birlikte bu alanda yeni bir
sayfa acilmistir. Kéle (1); dis hareketine en
yuiksek direncin, kortikal kemigin kalinhgi ve
devamliligindan kaynaklandigini ve alveoliin
cerrahi olarak hazirlanmasinin dis hareketini
hizlandirabilecegini 6ne strmiistiir. ilk kez
Kole’nin  tanimladigi  “kemik  bloklar”;
vestibtil ve palatinalden vertikal olarak
yapilan interradikiler kortikotomi kesileri ve
bu  kesileri  vestibiilo-palatin  yonde
birlestiren, 10 mm subapikal horizontal
osteotomi  kesileriyle  olusturulmustur.
Olduk¢a yiiksek ortopedik  kuvvetler,
ayarlanabilir vidali hareketli apareylerle
uygulandiginda major aktif dis hareketlerinin
6-12  hafta icinde tamamlanabildigi
gosterilmistir (1). Kole’'nin cerrahi tekniginin
invaziv dogasi, zaman icinde horizontal
osteotomi kesisi yerine kortikotomi kesisinin
tercih edilmesine neden olmustur.

1975 yilinda Duker (2), Kole’nin temel
cerrahi teknigini kortikotomi kesileriyle
uygulamis ve ortodontik hareket uygulanan
dislerde pulpal veya periodontal dokularin
hasar gormedigini gostermistir.

‘Regional Acceleratory Phenomenon’
olarak bilinen ve kortikotomi vyapilan
bolgelerde hizlanan metabolik aktivite igin
kullanilan terim 1983 vyilinda Frost (3)
tarafindan tanimlanmis ve Yaffe ve ark.(4)
tarafindan periodontal literatiire sokulmustur.

1990 yilinda Gantes ve ark. (5) kanin
retraksiyonu yaptiklari c¢ekimli vakalari,
geleneksel tedaviyle 28,3 ayda, kortikotomi
destekli tedavi wuygulayarak 14,8 ayda
tamamlayabileceklerini gostermistir.

1991 vyilinda Suya (6), ayni teknigi
kullanarak sabit tedavi uyguladigi 395
hastanin bir kisminda tedavinin 6 ayda, geri
kalan kisminda ise 12 aydan kisa sirede
tamamlandigini bildirmistir. Teknigi
geleneksel tedaviyle karsilastirdiginda; agri,
kok rezorpsiyonu ve relaps acisindan daha
ideal sonuclar elde edebildigini savunmus;
ancak dis hareketlerini 3-4 ay icinde
tamamlamak gerektigini, bu siireden sonra
kemik bloklarinin kaynagmaya basladigini
belirtmistir.

Bu alanda en aydinlatici histolojik calisma
Sebaoun (7) tarafindan 2008 yilinda
yapilmistir. Bu ¢alismanin sonuglarina gore; 3
hafta icinde kortikotomi yapilan bolgelerde
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of tooth movement. It was Heinrich Kole’s (1)
publication in 1959, however, that set the
stage for the evolution of decortication-
facilitated orthodontics. Kole (1) believed that
surgical preparation of the alveolus would
permit rapid tooth movement, suggesting that
it was the continuity and thickness of the
cortical bone that offered the most resistance
to tooth movement. “Bony blocks”, first
described by Kole (1), were outlined using
vertical interradicular corticotomy cuts both
buccally and lingually and joined 10 mm
sub-apically with an osteotomy cut through
the entire thickness of the alveolus. When
heavy orthopedic forces were applied by
using removable appliances fitted with
adjustable screws, it was reported that the
major active tooth movements were
accomplished within 6 to 12 weeks (1).
Because of the invasive nature of Kole's
technique, horizontal osteotomy cuts were
replaced by corticotomy cuts.

In 1975 Duker (2) used Kole’s basic
technique with corticotomy cuts and
concluded that neither the pulp nor the
periodontium was damaged after orthodontic
tooth movement.

The term  regional  acceleratory
phenomenon (RAP), used to define the
increased metabolic activity at the
corticotomy sites, was developed by Frost (3)
in 1983 and described in the periodontal
literature by Yaffe and coworkers (4).

Gantes and coworkers (5) in 1990
reported that the mean treatment time for
patients treated with extractions was 14.8
months for corticotomy-facilitated group,
whereas 28.3 months for traditional
orthodontic control group.

Suya (6) in 1991 reported corticotomy-
facilitated orthodontic treatment of 395
patients, some of which were completed in 6
months and the rest in less than 12 months.
He contrasted his technique with
conventional orthodontics in being less
painful, producing less root resorption, and
exhibiting less relapse. On the other hand,
completing tooth movement in 3-4 months
was recommended, after which time the
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anabolik ve katabolik aktivite normalin 3
katina ¢ikmakta, mediller kemik 2 kat hizli
dekalsifiye olmakta ve periodontal ligament
(PDL) alani 2 katina ¢ikmaktadir. Sonucta
kortikotomi yapilan bolgede 3. haftada doku
turn-over hizinda ve dis hareketinde dramatik
bir artis meydana gelmekte ve bu durum 11.
hafta civarinda normal hizina donmektedir.

Gunlimizde en yaygin kabul goren ve
‘Wilckodontics” olarak da bilinen teknik
Wilcko&Wilcko (8-13) tarafindan tanitilmistir.
Bu yeni teknikle dislerin daha kisa stirede
daha uzak mesafelere hareket ettirilebilecegi
ve geleneksel tedavi yontemiyle basarili bir
sekilde duzeltilebilecek caprasiklik miktari 5
mm iken bu teknikle 10 ile 12 mm
caprasikligin diizeltilebilecegini One
stirmuglerdir. Arastiricilara gore kortikotomi
destekli ortodontik tedavide optimal dis
hareketi elde edebilmek, hareket yonindeki
kok ylizeylerinde 1,5 mm veya daha ince bir
kemik tabakasinin olusturulmasiyla
mimkdnddr. Kuvvet  uygulandiginda,
demineralize olan bu tabakadan arta kalan
yumusak doku matriksi ve osteoid adaciklari
kokle birlikte hareket etmekte ve ortodontik
hareket tamamlandiginda remineralize
olmaktadir. Boylece Kole (1) tarafindan
tanimlanan kemik bloklarinin hareketi, yerini
“kemik matriks transportasyonu” kavramina
birakmistir.

Bu yontemde ilk adim ortodontist ve
cerrah/periodontolog isbirligiyle tedavi
planinin yapilmasidir. Bu asamada hangi
dislere kortikotomi yapilacagi, hangilerinin
ankraj disi olarak kullanilacagr ve
hangilerinin  cekilecegine karar verilir.
ihtiyaca gore minivida veya plak uygulamasi
da planlanabilir. Ekip, hastanin tedavisini tim
agilardan degerlendirir, ortognatik cerrahi
ve/veya protetik ihtiyaclari bu asamada
belirler.

Braketleme periodontal cerrahiden 1 hafta
once yapihir; ancak kompleks mukogingival
islemler uygulanacaksa cerrahiden 1-2 hafta
sonra da yapilabilir. Her iki durumda da
kuvvet wuygulamasi 2 haftadan fazla
ertelenmemeli, ideal olarak cerrahiden 1
hafta once kuvvet uygulamasina
baslanmalidir. Tim alt ve st cenede
kortikotomi yapilacaksa, uygulama 3-4 saat
alacagindan lokal anesteziye ilaveten
intravenoz (IV) veya oral sedasyon vyapilir.

Tuncer, Yilmaz

edges of the blocks of bone would begin to
fuse together.

The most enlightening histological
research was done by Sebaoun (7) in 2008.
He claimed that the bone remodeling process
peaked at 3 weeks after decortication.
According to his work the anabolic and
catabolic response increased by 3-fold, the
calcified spongioza content of the alveolar
bone decreased 2-fold and the PDL surface
increased by 2-fold. Thus, there was a
dramatic increase in the tissue turn-over by
the third week after decortication surgery,
which dissipated to normal steady state by 11
weeks after surgery.

Wilcko&Wilcko (8-13) introduced the
most  widely accepted  modern-day
technique, known as the ‘Wilckodontics'.
With this new technique it is claimed that
teeth can be moved to a much greater
distance in shorter time periods and 10 to 12
mm of crowding can easily be corrected
whereas 5 mm is typically considered the
limit that can be satisfactorily addressed with
traditional orthodontics. According to the
researchers (8-13) the optimal tooth
movement seemingly occurs when only a
thin layer of bone (£1.5 mm) overlies the
tooth prominences in the direction of
intended tooth movement. This thin layer of
bone will demineralize and the remaining
soft tissue matrix and islands of osteoid will
be transported with the root surfaces where
the bone matrix will remineralize at the
completion of tooth movement. The term
‘bony blocks’ defined by Kole (1) was thus
replaced by ‘bone matrix transportation’.

The steps of this technique is as follows; a
treatment plan is developed by the
orthodontist and surgeon/periodontist team
to determine the teeth that will undergo bone
activation, the teeth that will be used for
anchorage, and the teeth that will need to be
extracted. Occasionally, mini-screws or mini-
plates are included in the treatment plan. The
team also decides the need for orthognatic
surgery and post-treatment prosthetics thus
assessing all aspects of the treatment.

The placement of brackets is typically
done the week before the periodontal surgery

Tirk Ortodonti Dergisi 2012;25:76-91



76_Nilufer:ilhan 17.10.2012 16:16 Page 79

Dis hareketini hizlandirma teknikleri
Tooth movement acceleration techniques

Labial ve lingual ytizeylerde tam kalinlik flep
kaldirnldiktan sonra ront frez ve yiiksek hizli
piyasemen ile kret seviyesinin 2-3 mm
apikalinden baslayarak apekslerin 2 mm
apikaline inecek sekilde vertikal
kortikotomiler yapilir. Daha sonra vertikal
kortikotomiler, meddller kemige inmeyen
yarim ay sekilli horizontal kortikotomilerle
birlestirilir. Kortikal kemik kalinligi yeterliyse
greft materyalinin kanlanmasini arttirmak
amaciyla kortikotomilere ilaveten kemik
ylizeyinde dairesel perforasyonlar
olusturulabilir; ancak kalinhgin 1-2 mm’den
az oldugu tahmin ediliyorsa koke zarar
vermemek adina bu perforasyonlardan
kacinilmalidir. Rezorbe olabilen kemik grefti,
klindamisin fosfat/ bakteriostatik soltisyon
veya plateletten zengin plazmayla islatilarak
uygulanir. Bu islem materyalin
yerlestirilmesini de kolaylastirir. Belirgin dis
eti cekilmesi gosteren bolgeler varsa palatinal
flepten 1-2 mm kalinhginda bag dokusu grefti
alinarak bu bolgelere yerlestirilebilir. Son
olarak flep kapatilir ve rezorbe olmayan bir
materyalle sttdr atilir (12,17)

Post-operatif 4-5. giinde fleplerin durumu
kontrol edilir. Siturler en az 2 hafta yerinde
birakihr. Stttrlerin erken alinmasi; flebin yer
degistirmesine, embrastrlerin acilmasina ve
siyah tggenlerin olusumuna neden olabilir.
Post-operatif donemde; IV veya oral steroid,
antibiyotik ve agn kesiciler hekimin tercihine
gore verilebilir. Cerrahi kontrol ilk ay haftada
bir, sonra ayda bir kere yapilir. Tedavinin aktif
fazinin en fazla 4-6 ayda tamamlanmasi
gerektiginden, ortodontik kontroller iki
haftada bir yapilmahdir; zira Sebaoun’a (7)
gore doku turn-over hizi 11. haftada normal
seyrine donmektedir.

Tekniginin Avantajlari

1. Tedavi suresini, geleneksel tedavi
stiresinin 1/3 ile 1/4’tGne dasdrir (8-13).

2. Digler 2-3 kat daha uzaga hareket
ettirilebildiklerinden dis cekimi ve hatta
belli bir noktaya kadar ortognatik cerrahi
ihtiyacini azaltir (8-13,16).

3. Kortikal kemigin direnci azaltildigindan
PDL'de asirt baski meydana gelmez.
Sonucta hyalinizasyon ve bunu ortadan
kaldinrken meydana gelen rezorpsiyon
daha az goralir (8,13). Bu teknikte
maksiller santrallerdeki rezorpsiyon
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but it can be delayed up to 1-2 weeks if
complex mucogingival procedures are
planned. In all cases initiation of orthodontic
force should not be delayed more than 2
weeks, ideally 1 week before the surgery. A
full case in which upper and lower arches are
treated surgically can require 3 to 4 hours to
complete and is usually performed under
intravenous (IV) or oral sedation. After the
reflection of full-thickness flaps, vertical
corticotomies are made by use of a round bur
or a high-speed handpiece extending from a
point 2 to 3 mm below the crest of the bone
to a point 2 mm beyond the apices of the
roots. These vertical corticotomies are then
connected  with a  circular-shaped
corticotomy, circumscribed in the cortical
layer. If the cortical layer is of sufficient
thickness, solitary perforations may be placed
to increase blood supply to the graft material.
However, if the cortical layer is estimated to
be less than 1 to 2 mm in thickness, these
perforations are avoided to ensure no
damage to the roots. Resorbable bone
grafting material is first wet with a
clindamycin phosphate/bacteriostatic water
solution or platelet rich plasma which
facilitates the ease of placement. If there is
any significant gingival recession in the teeth,
it can be treated at the same time with
connective tissue graft from the elevated
palatal flap. Finally, the flap is sutured with a
nonresorbable suture material (12-17).

The sutures are checked 4 to 5 days post-
operatively and are left in place for a
minimum of 2 weeks. Premature suture
removal can result in flap displacement,
opening of interproximal embrasures and
formation of black triangles. The use of
steroids, given either intravenously or orally,
antibiotics and pain medications are
administered at the clinician’s preference
post-operatively. Post-surgical evaluation is
done every week for the first month and
monthly thereafter. As the active phase of the
treatment should be accomplished in 4 to 6
months, orthodontic adjustments are done in
2-week intervals because tissue turn-over rate
returns to its steady state at 11th week, as
emphasized by Sebaoun (7).
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miktarinin geleneksel tedaviye gore 1.1
mm azaldigi gosterilmistir (17).

4. Kemik greftlemesi, tedavi sonrasinda
daha fazla kemik desteginin elde
edilmesini, alveoliin yeniden
sekillendirilmesini ve genisletilmesini
saglar (8,13). Bu durum da stabiliteyi
arttirir(14,15).

5. Kemik greftlemesi ayni zamanda mevcut
veya olusmasi muhtemel fenestrasyon ve
dehisenslerin onarilmasini saglar, dis eti
cekilmelerini onler (16).

6. Kortikotomiler sonucu artan doku turn-
over hizi ve sulkuler insizyon esnasinda
komsu disler arasindaki fibroz ve seliler
baglantinin kesilmesi doku hafizasinin
kaybolmasini saglar, bu da relaps oranini
belirgin 6lctide azaltir (16,18).

7. Ekstra-oral apareylere ihtiyaci azaltir
(8,13).

8. Yiiz gorunumiine estetik katki saglar
(8,13).

9. Tedavi suresinin kisalmasi oral floradaki
kommensal bakterilerin  sitotoksik/
periodontopatik karakter kazanmasini
onler, ciirtik riskini azaltir (8,13).

10.Dis eti cekilmesi olan bolgelere ek bir
seansa gerek kalmadan bag dokusu grefti
uygulama olanagi saglar (8,13).

Teknigin Dezavantajlan (8,13)

1. Cerrahi asama ek masraf olusturur.

2. Tum cerrahilerde oldugu gibi bu teknigin
de bazi riskleri vardir; kemik kaybr ve dis
eti  cekilmesi rapor edilen bazi
istenmeyen sonuclardir.

3. Agn ve sislik gorilmesi beklenmelidir,
ayrica bazi durumlarda enfeksiyon da
meydana gelebilir.

4. Her vakada uygulanamaz, dikkatli vaka
secimi basarili bir sonug elde edilebilmesi
icin 6nemlidir.

2. Dental Distraksiyon Teknigi

1998 vyilinda Liou ve Huang (19)
tarafindan gelistirilen bu teknik periodontal
ligament distraksiyonu olarak da
bilinmektedir. Bu amacla yapilan cerrahi
islem, distraksiyon osteogenezinde oldugu
gibi kemik direncinin azaltilmasi ve reperatif
kemik dokusunun gerilimine bagl olarak
yeni kemik olusturulmasina dayanmaktadir.
Geleneksel yontemle kaninler ayda 1T mm

Tuncer, Yilmaz

Advantages of the Technique

1. Treatment time can be reduced to 1/3 to
1/4 the time required for traditional
orthodontics (8-13)

2. Teeth can be moved 2 to 3 times further
which leads to a reduction in the need for
extractions and perhaps even some
orthognatic surgery (8-13,16).

3. Since the resistance of cortical layer is
decreased, overcompression of the PDL
does not occur, so the risk of hyalinization
necrosis and the removal of which can be
associated to resorption is reduced (8-13).
A1.T mm reduction in apical root
resorption of the maxillary central
incisors in comparison to traditional
orthodontics is shown in a research (17).

4. Bone grafting results in a better alveolar
support, reshaping of the alveolus and
increased alveolar volume (8-13). This
also enhances stability (14,15).

5. Bone grafting, also repairs pre-existing
fenestrations and dehiscences and lessen
the likelihood of new ones forming,
avoids gingival recession (16).

6. Relapse is lower due to loss of tissue
memory both by high tissue turn-over and
sulcular incisions cutting the fibrous and
cellular connections between teeth
(16,18)

7. Reduces the need for extra-oral
appliances (8-13).

8. Participates in the esthetic appearance (8-
13).

9. Reduced treatment time prevents
commensal bacterial biofilms from
gaining cytotoxic/periodontopathic
potential, reduces the risk of caries (8-13).

10.Offers an opportunity to do gingival
augmentation for recession sites without
an extra session required (8-13).

Disadvantages of the Technique (8-13)

1. Extra surgical cost.

2. Like all surgeries, it has its risks. Post-
surgical crestal bone loss and gingival
recession may occur.

3. Some pain and swelling should be
expected, also occasionally there is the
possibility of infection.
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retrakte edilerek cekim boslugu ortalama 6-7
ayda kapatilirken bu yontemle hareket
miktari haftada 1.2 mm’ye cikarilmis ve
retraksiyon stiresi 3 haftaya indirilmistir
(19,26). Kaninin ¢ekim bosluguna bu kadar
hizli  retrakte edilebilmesi distalindeki
kemigin zayiflatilmis olmasi ve dislerin, bu
asamada boslugu dolduran fibréz doku
icerisinde daha seri hareket edebilmelerine
baglanmistir. Teknigin en onemli
avantajlarindan biri posterior dislerde ankraj
kaybina neden olmamasidir. Liou ve Huang
(19) bu durumu kanin retraksiyonunun,
kuvvet uygulanan dislerde 2-3 hafta devam
eden ve herhangi bir dis hareketinin
gortlmedigi duraklama periyodunda
tamamlanmasina baglamisti. Buna karsin
retraksiyon sdresinin 3 haftayr gectigi
durumlarda molarlarda ankraj kaybi
oldugunu soylemislerdir. Yaptiklari
calismanin  sonuclarina gore molarlarin
%73’tinde ankraj kaybi gorilmezken,
%27'sinde 0.5 mm’den az mesializasyon
meydana geldigini bildirmislerdir. Teknigin
diger onemli avantaji; kok rezorpsiyonu
gorilmemesi veya minimal dizeyde
gorilmesidir.  Bunun nedeni ise kok
rezorpsiyonunun kuvvet uygulamasini takip
eden 2-3. haftada baslamasi ve retraksiyonun
bu esnada tamamlanmis olmasidir. Kok
rezorpsiyonu konusunda yapilan arastirmalar
(20-25)  kuvvet uygulama siresinin,
uygulanan kuvvet miktarina gore daha kritik
bir faktor oldugu gostermistir.

Teknigin uygulanmasina hastaya ozel
hazirlanan molar ve kanin bantlarinin
yerlestirilmesiyle baslanir. 1. premolarlarin
cekiminden  hemen  sonra, kaninin
distalindeki interseptal kemik, vertikal olarak
zayiflatilir ancak tamamen kaldirilmaz.
Boylece kuvvet uygulandiginda kemik
bosluga dogru egilir ve disi hareket yoniinde
izler. Cerrahi islemler tamamlandiktan sonra
distraktorler yerlestirilir ve giinde 0.5 ile 1
mm olacak sekilde aktive edilir. isleme,
kaninler bosluga oturana kadar devam edilir.
Bu asamada kanin ve molar disler,
rotasyonlarini onlemek amaciyla
linguallerinden baglanir. Hasta distraksiyon
stiresince haftada bir kez kontrol edilir
(19,26).

Elde edilen sonuclar kaninlerin tippinge
ugramadan kdtlesel olarak hareket ettigini ve
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4. Not applicable to all cases, proper case
selection is necessary to attain a good
result.

2.  Dental Distraction Technique

Also known as ‘distraction of the
periodontal ligament’, this technique was
introduced by Liou and Huang (19) in 1998.
The surgical procedure aims to weaken the
bone resistance and grow new bone by
mechanical stretching of the reparative bone
tissue as in distraction osteogenesis. The
regular rate of canine retraction with
traditional orthodontics is T mm per month
and 6-7 months on average to close the
extraction space. On the other hand the tooth
movement is as much as 1.2 mm per week
and 3 weeks overall to close the extraction
space with this new techniquev(19,26) This
rapid retraction of the canines is explained by
the fact that the interseptal bone distal to the
canine was undermined and it is much easier
to move the teeth through the fibrous bone
tissue. One of the most remarkable
advantages of this technique is it does not
cause anchorage loss of the posterior teeth.
Liou and Huang (19) explained this with the
lag period where the tooth persists to move
for 2 to 3 weeks after force application. Yet
they emphasized if retraction lasts more than
3 weeks, anchorage loss will be faced.
According to their work, 73% of the first
molars did not move mesially and 27% of
them moved less than 0.5 mm mesially.
Another important advantage of the
technique is root resorption of the canine is
minimum to none which is because the
resorption is initiated 2 to 3 weeks after force
application and canine retraction s
completed within 3 weeks. Researches (20-
25) regarding root resorption revealed that
duration of the force applied is a more critical
factor than magnitude of the force.

In each case, custom-made molar and
canine bands are placed. Right after the first
premolar extraction, the interseptal bone
distal to the canine is undermined vertically
but not cut through so when force is applied,
the bone bends towards the socket and
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distraksiyon sonunda kanin ve 2. premolar
koklerinin paralel oldugunu gostermistir.
Ayrica mandibula ve maksilla arasinda
retraksiyon hizi acisindan belirgin bir fark
bulunamamistir. 3 haftalik  retraksiyon
sonunda kaninlerin btytk cogunlugunda
rezorpsiyon gorilmezken, kiictik bir kisminda
apekste kiintlesme gortilmis, periodontal ve
endodontik acidan herhangi bir komplikasyon
yasanmamistir. Hasta konforu degerlendiril-
diginde; ciddi bir agr sikayeti olmamis, bazi
hastalar aktivasyondan sonra 10-15 saniye
stiren gerilme hissi oldugunu ifade etmistir.
Hastalardan sadece biri termal hassasiyetten
sikayet etmistir (19,26).

Bu yeni konsept, siddetli anterior
caprasikligi olan ve protriizyon gosteren
vakalarda etkili bir sekilde
uygulanabilmektedir. ~ Ozellikle  ankraj
ihtiyacinin kritik oldugu vakalarda cekim
boslugunun hemen hemen timiu anterior
dislerin siralanmasi ve kanin retraksiyonu icin
kullanilabilmekte, boylece posterior ankraj
ve ekstraoral kuvvet ihtiyaci azalmaktadir.

Bilodeau (27-29) ayni teknigi kullanarak
once seviyelemeyi tamamlamig, cekim ve
distraksiyonu bundan sonra yapmuistir. Kanin
retraksiyonunu  ortalama 3 haftada
tamamlayarak benzer sonuglar elde etmistir.

Kisnisci ve Iseri (30-32) dental distraksiyon
teknigini kanin disini tasiyan alveoler
segmenti mobilize ederek uygulamislardir.
Cerrahiden hemen sonra distraktorler
yerlestirilmis, alveoler segmentin mobilize
oldugundan emin olmak icin distraktorler
birka¢c milimetre aktive edilmis ve geri
kapatilmistir.  Aktivasyona 3 giin sonra
baglanmis ve giinde 2 kez yapilmistir. Bu
teknikle kaninler giinde 0.8 mm hareket
ettirilerek toplamda 8-14 gin icinde
retraksiyon tamamlanmistir. Kaninler ¢ekim
bosluguna vyerlestirildikten sonra sabit
tedaviye baslanmis, kaninler ve 1. molarlar
ligattire edilerek en az 3 ay bu sekilde idame
edilmistir. Bu teknikle literatiirde bilinen en
hizli hareket elde edilmistir. Molarlardaki
ankraj kaybr minimal dizeyde gerceklesmis;
ancak alinan tim onlemlere karsin
kaninlerde tipping meydana gelmistir.

3. Peri-Segmental Kortikotomi
Chung ve ark. (33) tarafindan gelistirilen
bu yontem, kortikotomi ve ortopedik kuvvet
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follows the canine in direction of tooth
movement. Distractors are delivered after the
surgery and activated 0.5 to T mm/day until
the canine is distracted into the desired
position. Power chains are placed on the
lingual side between the canine and the first
molar to prevent rotation of the canine during
distraction. Patients are seen every week
during the distraction process (19,26).

Results showed that canines moved
bodily where the roots were parallel to the
long axis of the second premolars after
distraction. There was no significant
difference in the retraction rates between the
maxilla and the mandible. For the apical root
resorption, most of the canines had no
resorption or only lightly blunting of the
apex. There were neither endodontic nor
periodontal complications observed. All
patients reported no severe pain, but some
reported slight discomfort lasting for 10 to 15
seconds. Only one of the patients
complained about thermal sensitivity (19,26).

This new concept is best used on those
cases whose anterior teeth are severely
crowded or protruded. Especially when
anchorage need is critical, almost all of the
extraction space can be used for anterior
dental alignment and canine retraction, thus
need for posterior anchorage or extraoral
device is reduced.

Bilodeau (27-29), by using the same
technique, carried out the alignment first and
then did the extractions and distraction. He
also finished the retraction phase in 3 weeks
which was similar to Liou and Huangs’ (19).

Kisnisci and lIseri (30-32) , used dental
distraction technique by mobilizing the
alveolar segment carrying the canine.
Distractors were placed right after the surgery
and activated for a few millimeters to be sure
that the segment was mobilized and then
closed back. They started activating 3 days
later and activated twice a day. With this
technique, canines were retracted 0.8 mm a
day and retraction was completed simply in 8
to 14 days. After the canines were fully
retracted, brackets were placed; canines and
first molars were ligated and kept at least for
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uygulanarak dentoalveoler segmentlerin seri
hareketini esas alir. Arastiricilar, bazal ve
alveoler kemik arasindaki kortikal tabakanin
devamliligini bozarak, mediiller kemigin agir
ortopedik  kuvvetler etkisiyle kolayca
egilebilecegini gostermistir.  Bu yontemin
ozellikle bimaksiller protriizyon, maksiller
anterior protriizyon ve open-bite gosteren
Sinif 2 vakalarda oldukca etkili oldugu
bildirilmistir (33-35).

Teknigin uygulanmasina, lokal anestezi ve
sedasyon altinda 1. premolarlarin ¢ekimi ile
baslanir. Devaminda oncelikle palatal
kortikotomi, 2-3  hafta iyilesme ve
revaskiilarizasyon i¢in beklendikten sonra da
bukkal kortikotomi yapilir. Kortikotomilerin,
kemik  yiizeylerinin  birbirine  hemen
kaynasmasini 6nlemek ve kemik segmentinin
posterior hareketine izin vermek amaciyla
yeterli genislikte yapilmasi onerilir. Palatal
bolgede yapilan kesiler cekim boslugundan
vertikal olarak uzanan ve palatinalde
horizontal olarak seyrederek orta hatta
birlesen tarzdadir. Bukkal kortikotomi ise
vertikal kesileri birlestiren ve apekslerin 3
mm apikalinden seyreden horizontal kesidir.
Bu teknikte anterior segmentin hareketi,
iskeletsel ankraj elemanlarindan
yararlanilarak gerceklestirilir; ancak
kullanilan kuvvetler ortopedik diizeyde (her
bir taraf icin 500-900 gr) oldugundan ankraj
saglayacak unitenin de bu kuvvetlere
dayanabilecek  dizayna sahip  olmasi
beklenmektedir. Cerrahi asamadan sonra 6
disi tek bir tnite haline getiren 6zel bir
lingual retraktor yerlestirilerek 6nce anterior
segment retrakte edilir sonra da braketleme
yapilarak tedavi tamamlanir (33-35).

Maksillanin aksine mandibulada mediiller
kemigin daha az ve korteksin daha kalin
olusu ve lingual retraktoriin kompleks yapisi
nedeniyle perisegmental kortikotomiyle
hareket daha kisitlidir. Bu nedenle anterior
segmental osteotomi tercih edilebilir (33-35).

ELEKTROMANVYETIK ALAN

ilk kez 1978 vyilinda Blechman ve
Smiley(36) miknatislarin kullanimi giindeme
getirmistir. Yine Blechman (37), 1984 yilinda
“manyetik molar distalize edici sistem” ile
yapilan molar distalizasyonunun, head-gear,
coil-spring ve diger geleneksel metodlarin
basarisiz oldugu durumlarda bile etkili
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3 months. This is the most rapid movement of
a tooth demonstrated in the literature.
Although every attempt was made to achieve
bodily movement of the canines a significant
amount of the tipping was observed. On the
other hand posterior anchorage loss was

minimum.

3. Perisegmental Corticotomy

Introduced by Chung and coworkers (33)
, this technique describes a protocol to allow
rapid movement of dentoalveolar segments
by using corticotomy and an orthopedic
force. The researchers showed that the
medullary bone can easily be bent under
heavy orthopedic forces by disrupting the
continuity of the cortical layer between basal
bone and alveolar bone. This technique is
effectively used in patients presenting with
bimaxillary protrusion, maxillary anterior
protrusion and Class Il malocclusion with
open-bite (33-35).

The surgical procedure starts with the
extraction of the first premolars and palatal
corticotomy under local anesthesia and
sedation. After an interval of 2 to 3 weeks of
healing and revascularization, buccal
corticotomy is performed. The cuts should be
wide enough to prevent rapid reunion and
allow for the posterior segment movement.
Palatal corticotomies extend from the
extraction spaces vertically to the midpalatal
suture. Corticotomies at the buccal side
extend in a horizontal direction and 3 mm
sub-apically. Since the goal of the technique
is to move the anterior bony segment, skeletal
anchorage devices are expected to bear the
heavy orthopedic forces (500 to 900 g per
each side). After the surgery, the maxillary
anterior teeth are fixated into a single unit
with the specially designed lingual retractor.
Once the retraction is completed brackets are
placed to level and align the full dentition
(33-35).

In contrast to maxilla, mandible has
smaller amounts of medullary bone available
and thicker cortical bone also the complex
appliance design of the lingual retractor
makes it difficult to perform perisegmental
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oldugunu gostermis, bu esnada kok
rezorpsiyonu, agri, mobilite ve diger yan
etkilerin gorilmedigini bildirmistir. 1987
yilinda Kawata ve arkadaglarinin (38)
manyetik  braketler kullanarak bosluk
kapattiklar calismalarinin sonuglarina gore;
manyetik kuvvet, ortodontik apareylerin
neden oldugu stresi bir diizeye kadar
azaltabilmekte, olusan elektrik akimi alveoler
kemigin yeniden sekillenmesini saglarken
periodontal hastalik, kok rezorpsiyonu ve
ctrtik olusumunu azaltmakta ve bu esnada
agri ve rahatsizlik  hissine  neden
olmamaktadir. Yine 1987 vyilinda Stark ve
Sinclair (39) elektromanyetik alan
kullanilarak dis hareketinin hizlandirila-
bilecegini gostermislerdir. Bu yodntemle
osteogenezin  stimtlasyonunu  saglamis
olsalar da hastanin basini uzun sire
immobilize etmek gerektiginden rutin klinik
uygulamaya gecirememislerdir. Bunu takiben
1989 yilinda Graber (40) palatinalde gomuli
bulunan kaninlerin manyetik kuvvetler
kullanildiginda daha hizli, kontrolli ve daha
az mobiliteyle surdiriliurken, daha iyi bir
gingival marjin elde edilebilecegini ve
enfeksiyon riskinin daha az olacagini
belirtmistir. Itoh ve ark. (41) ise 1991 yilinda
yayinlanan calismalarinda; molar
distalizasyonu icin kullanilan miknatislarin
hastalarda agriya neden olmadiklarini
bildirmistir. Bunu elektromanyetik alanin
eritrositlerde incelme ve uzamaya neden
olarak, periodontal membrandaki kapiller-
lerde sikisma olsa bile kan akisinin sorunsuz
bir sekilde devam edebilmesine baglamis-
lardir. 1995 yilinda Darendeliler ve ark. (42)
statik manyetik alanin dis hareketini
hizlandirdigini, bunu da dis hareketinin
gortlmedigi duraklama periyodunu kisaltarak
sagladigini 6ne stirmuslerdir.
Elektromanyetik alanin dis hareketini nasil
hizlandirdigi, agri ve rahatsizlhik hissini nasil
ortadan kaldirdigi ise biyokimya
cercevesinden aciklanmistir. Elektromanyetik
alan; hicre membranindaki  sodyum-
kalsiyum  degisim  hizini  degistirerek
intraseltler metabolizmanin diizenlenmesin-
den sorumlu bir grup enzimin dizeyini, bu
sekilde hticresel proliferasyonu arttirmaktadir.
Periodontal aralikta artan hicresel faaliyet
hem osteoklastik hem de osteoblastik
aktiviteyi hizlandirmakta, boylece kuvvet
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corticotomy in the mandible. Thus anterior
segmental corticotomy can be hired in the
mandible (33-35).

ELECTROMAGNETIC FIELD

Blechman and Smiley (36) set the stage
for the use of magnets in 1978. In 1984
Blechman (37). stated that “the magnetic
molar distalizing system” was consistent in
distalizing molars even in cases where head-
gear, springs or other conventional methods
were unsuccessful. He also suggested that the
MDS appliance did not cause root resorption,
pain, mobility and other adverse side effects.
Using attractive magnetic brackets to close
intramaxillary spaces, Kawata and coworkers
(38). stated that magnetic field reduced stress
reactions seen with orthodontic mechanics,
the electric current, produced by the
magnetic forces, remodeled the alveolar
bone, furthermore preventing periodontal
problems, root resorption and caries and
induced no pain or discomfort. In 1987 Stark
and Sinclair (39). suggested that it was
possible to increase the rate of orthodontic
tooth movement by applying electromagnetic
field. Although the procedure succeeded in
stimulating osteogenesis, it was impractical
because it required lengthy immobilization of
the subject’s head. Following that, in 1989
Grabe (40). reported that magnetic
disimpaction of palatally malposed canines
resulted in more rapid disimpaction, better
directional control, and reduced mobility,
together with a better contour of the gingival
margin. In 1991 Itoh and coworkers (41)
reported that with magnets for molar
distalization, there were no complaints of
pain. They found that magnetic forces caused
erythrocytes to become one third thinner and
longer that even if capillaries are compressed
the blood flow would be still smooth. Most
recently in 1995 Darendeliler and coworkers
(42) stated that static magnetic field was
successful in increasing the rate of tooth
movement by reducing the lag phase seen
during the orthodontic tooth movement.

Electromagnetic field increases the rate of
tooth movement and eases the pain by
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uygulanan dislerde istenen hareket daha kisa
stirede gerceklestirilirken, artan kemik yapimi
sayesinde rezorpsiyon hizi dengelenerek
dislerdeki mobilite azaltilmakta ve cigneme
kuvvetlerine maruz kalan dislerde agn
gortlmemektedir (39,40).

Manyetik alan ortodonti pratiginde molar
distalizasyonu, kanin, premolar ve molar
ertipsiyonu, premolar ve molar intriizyonu,

fonksiyonel apareylerle alt cene
protraksiyonu, maksiller ekspansiyon, tork
uygulamasi,  ¢ekim  bogluklarinin  ve

diastemalarin kapatilmasi gibi bircok alanda
kullanilmistir.

Giuntmuze kadar vyapilan calismalar
icinde sadece Darendeliler ve ark. (42)
tarafindan teknigin yan etkilerine
deginilmistir.  Bu yan etkiler serum
kalsiyumunda  dususle  birlikte  kan
kimyasinda minor degisimler meydana
gelmesi seklindedir. Bunun yani sira santral
sinir sistemi Gzerindeki muhtemel yan etkileri
de tartisiimaktadir (40).

LAZER

Bu alanda Ozawa ve arkadaslarinin (44)
yaptigi calisma lazerin hiicresel proliferasyon
ve diferansiyasyonu  stimtile ederek
osteoblastik ve osteoklastik aktiviteyi
arttirdigini - gostermistir. Dis hareketinin
hizlanmasina esas katkiyi saglayan osteoklast
sayisindaki artis ise RANKL ve M-CSF isimli,
osteoklastogenezden sorumlu iki ana
peptidin ekspresyonunun artmasiyla
saglanmaktadir (47). Saito ve Shimizu (45,46)
ratlar Gzerinde yaptiklari calismalarda lazer
uygulanan hayvanlarda maksiller ekspan-
siyon sonrasinda daha kaliteli kemik elde
edildigini gostermislerdir.  Kawasaki ve
Shimizu (45) ise lazerin ratlardaki dis
hareketini, lazer uygulanmayan hayvanlara
gore %30 oraninda arttirdigini bildirmislerdir.

2004 yilinda Cruz ve ark. (48) kanin
retraksiyonu yapilmasi planlanan 11 hasta
tzerinde vyaptiklart calismada, arkin bir
tarafinda sadece mekanik aktivasyon yapmis,
diger tarafinda ise mekanik aktivasyonla
birlikte lazer uygulamislardir. 780 nm dalga
boyunda, Gallium Aluminum Arsenide
(GaAlAr) yari-iletken diod lazer kullanarak,
kaninin bukkal ve palatinalinden kokin
servikal, orta ve apikal Gclistine mukoza
tzerinden, ayda 4 kere olacak sekilde
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promoting the levels of enzymes responsible
for regulating intracellular metabolism. The
biochemical mechanism is by changing the
transport rate of sodium and calcium at the
cell membrane thus increasing cellular
metabolism and proliferation. Increased
cellular activity in the PDL activates
osteoclasts and osteoblasts which increase the
rate of tooth movement, decrease the mobility
of a moving tooth or teeth by compensating
the apposition and resorption rates and ease
the pain during chewing (39-42).

Magnetic field has been used in
orthodontics in distalizing molars, erupting
canines, premolars and molars, protracting
mandible with functional appliances,
expanding sutures, applying torque and
closing extraction spaces and diastemas.

None of the reports note any adverse side
effects except for Darendeliler and coworkers
(42)., which claims that there is minor
changes in blood chemistry including a
reduction in serum calcium. Possible side
effects on the central nervous system is still
matter of discussion (43).

LASER

Ozawa and coworkers’(44) study
revealed that laser irradiation stimulates
cellular proliferation and differentiation
resulting in an increase in osteoblastic and
osteoclastic activity. The accelerated tooth
movement is a result of increased expression
of 2 main peptides, RANKL and M-CSF which
are responsible for osteoclastogenesis (47).
Saito and Shimizu (45,46). demonstrated that
a better quality of bone can be achieved after
maxillary expansion conducted with laser
irradiation. Kawasaki and Shimizu (60) also
showed that orthodontic movement of laser
irradiated rat teeth is 30% faster than those of
non-irradiated rats.

In a study of Cruz and coworkers (63) in
2004, 11 patients were recruited for canine
retraction and one quadrant of the maxilla
received mechanic activation of the canine
teeth and the other quadrant received both
mechanical activation and laser irradiation.
Gallium Aluminum Arsenide (GaAlAs)
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uygulama vyaptiklarinda dis hareketini 34%
oraninda hizlandirabileceklerini gostermis-
lerdir. Tedavi sonunda alinan radyograflarda
kokte, alveoler kemikte ve periodontal
dokularda herhangi bir hasar meydana
gelmedigi de gorulmustir.

Lazer terapisinin ila¢ enjeksiyonu, elektrik
stimtlasyonu ve ultrason uygulamasi gibi dis
hareketini hizlandirmaya yonelik diger
yontemlere gére hem daha kolay
uygulanabilir olmasi, hem de agrn ve
rahatsizlik hissine neden olmamasi, bu
yontem igin tercih sebebidir.

TITRESIM / VIBRASYON

Dis hareketlerini hizlandirmaya yonelik
vibrasyonel stimilasyon yontemlerinden biri
rezonanstir. Rezonans vibrasyon, RANKL
isimli peptidin PDL’deki ekspresyonunu
arttirmaktadir  (49). RANKL osteoklast
formasyonu, fonksiyonu ve devamhligi icin
gerekli olan en temel faktordur.

Diger bir vibrasyonel stimilasyon yontemi
ise ultrasonik vibrasyondur. Bu yontem de
ayni mekanizmayla dis hareketini hizlandirir;
ancak olusan isinin pulpada hasara neden
olabildigi bilinmektedir (49).

ELEKTRIK AKIMI

Bu alanda yapilan hayvan calismalari, 15-
20 mikroamper diizeyinde uygulanan dogru
akimin biyoelektrik potansiyeli degistirerek
dis hareketini hizlandirdigini gostermistir (50-
52). Lokal olarak uygulanan elektrik akimi,
dis hareketini hizlandirici ilag ve hormon
uygulamalarinin  aksine, sistemik etki
gostermemekte ve uygulanan bolgede sinirli
kalmaktadir (52). Bu uygulamadaki temel
problem elektrik  kaynaginin intraoral
yerlesimindeki ve hastalarin minyatir civa
bataryalarini kabullenmelerindeki gucliktur.
Ayrica elektrik akiminin dokularda hasara
neden olan iyonik reaksiyonlar ve kemik
dokunun bag dokuyla yer degistirmesi gibi
bazi komplikasyonlarinin olabilecegi rapor
edilmistir(53).

ILACLAR

1. Osteokalsin

Osteokalsin; osteoblast ve odontoblast-
lardan sentezlenen, kalsifiye dokulara 6zgi
bir matriks proteinidir. Osteoklastlar igin
kemotaksik ozellige sahiptir ve
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semiconductor diode laser emitting light at
780 nm was used on both buccal and palatal
sides on the cervical, middle and apical
thirds of the canine teeth. When applied 4
times a month, it was proved that the rate of
tooth movement can increase up to 34% of
the original rate. They also showed that no
damage was created on the root, alveolar
bone or periodontal tissues.

Laser therapy is a much simpler method
to perform and is not associated with pain or
discomfort as in some other methods like
drug injection, electric stimulation or
ultrasound application.

VIBRATION

One of the 2 ways to accelerate tooth
movement is by resonance vibration. This
method increases the expression of RANKL in
the PDL where RANKL is the most
fundamental peptide in the formation,
function and continuity of osteoclasts (49).
The other vibrational stimulation is
ultrasound vibration which uses the same
path as resonance vibration but this method
is known to cause thermal damage to the
dental pulp (49).

ELECTRIC CURRENT

Animal experiments indicate that 15-20
microamperes of direct current can modify
the bioelectric potential and accelerate
orthodontic tooth movement (50-52).When
compared with drugs and hormones, locally
applied electric currents do not cause
systemic reactions and are localized to the
area (52).The main clinical problem with this
concept is the localization and acceptance of
the miniature mercury batteries by the
patient. Besides, some ionic reactions which
cause tissue damage and relocation of bone
with connective tissue are reported (53).

DRUGS

1. Osteocalsin
Osteocalsin is a matrix protein, secreted by
osteoblasts and osteoclasts and is specific for
calcified tissues. It shows chemotactic
activity for osteoclasts and functions in bone
matrix mineralization by binding
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hidroksiapatite baglanarak kemik matriksinin
mineralizasyonunda rol oynamaktadir (54-
57). Kobayashi ve arkadaslarinin (58). yaptig
bir hayvan calismasinda, sican kortikal
kemiginden elde edilen osteokalsin hareket
ettirilen disin furkasina enjekte edilmistir. Bu
calismadan elde edilen sonuclar
osteokalsinin  hareket yoninde olgun
osteoklastlarin sayisinda artis saglayarak dis
hareketini hizlandirdigi yontindedir.

2. Prostaglandinler (PG)

ilk kez 1970 yilinda Klein ve Raisz (59)
PG’lerin  osteoklastlar  tGzerinden  dis
hareketini hizlandirdigini  rapor etmistir.
Bundan sonra PG’lerin kemik dokusundaki
etkileri  tzerinde vyapilan arastirmalar
popllarite kazanmistir. Yamasaki ve ark. (60)
PGE1 ve PGE2'nin lokal enjeksiyonlarinin
sicanlarda osteoklast sayisini arttirark dis
hareketi stresini kisalttigini gostermislerdir.
Kawada ve Yamashita (61) PGF2«x, oral
mukozaya topikal olarak uygulandiginda dis
hareketinin hizlandigini ve agrinin azaldigini
soylemislerdir. 1990 yilinda Lee (62), PGE1’i
hem lokal hem de sistemik olarak verdigi
sicanlart  hicbir medikasyon almayan
deneklerle karsilastirdiginda, dis hareketinde
bariz bir hizlanma oldugunu rapor etmistir.
Yaptigi calismada ayrica sistemik
uygulamanin daha etkili oldugunu da
gostermistir. 1995 yilinda Leiker ve ark. (63)
PGE2 enjekte ettikleri sicanlarda, yine dis
hareketinin hizlandigini bulmus; ancak tekrar
eden ve yuksek konsantrasyonda verilen
PGE2'nin kok rezorpsiyon riskini arttiracagini
belirtmislerdir.

3. Vitamin D3

Vitamin D’nin en aktif formu olup,
kalsiyum ve fosfatin  bagirsaklar ve
bobreklerden geri emiliminden sorumludur.
Yapilan arastirmalar hedef hiicredeki DNA ve
RNA’yi1 aktive ederek kemik rezorpsiyonunda
rol oynayan protein ve enzimlerin sentezini
sagladigini gostermistir (64,65). Diger bir
fonksiyonu; osteoklast olusumunu stimiile
etmektir ve bunu da PG’ler gibi diger
mediatorlerden cok daha disiik dozlarda
gerceklestirebilmektedir. Collins ve Sinclair
(66) Vitamin D3 enjekte ettikleri kedilerde
osteoklastlarin  daha hizli olusarak hem
duraklama fazini kisaltmalari hem de kemik
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hydroxyapatite (54-57). In an animal
experiment conducted by Kobayashi and
coworkers (58). rat osteocalsin was injected
to the root furcation. Results showed that,
osteocalsin accelerated tooth movement by
stimulating mature osteoclasts in the
direction of intended tooth movement.

2. Prostaglandins (PG)

Klein and Raisz (59). reported for the first
time, in 1970, that PGs promote bone
resorption by acting on osteoclasts. Since
then, worldwide attention has focused on the
effects of PGs on bone tissues. Yamasaki and
coworkers (60). proved that PGs shorten the
period of tooth movement by increasing the
number of osteoclasts in rats in response to
local injections of PGE1 and PGE2.
Moreover, Kawata and Yamashita (61).
reported that pasting PGF2a on the oral
mucosa accelerated tooth movement and
alleviated pain. In 1990, Lee (62). showed
that PGETmedicated rats, either locally or
systemically, had significantly greater rates of
movement when compared with the non-
medicated ones. He also showed that
systemic administration has proven to be
more effective. Leiker and coworkers (63). in
1995, also showed that PGE2 accelerated
tooth movement, nevertheless, high doses of
this chemical may increase risk of root
resorption.

3. Vitamin D3

This is the most active form of Vitamin D
and regulates calcium and phosphate serum
levels by promoting their intestinal
absorption and reabsorption in kidneys. It
exerts its action by activating DNA and RNA
within the target cell to produce proteins and
enzymes that can be used in the bone
resorption process (64,65).It is also involved
in the production of osteoclasts and is
effective at much lower doses than other
mediators such as PGs. In a study of Collins
and Sinclair's (66), when Vitamin D is
included in the treatment, osteoclasts are
shown to form faster thus reducing the lag
phase and increasing the resorptive activity
which eventually leads to faster tooth
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duvarinda daha fazla rezorpsiyona neden
olmalari  neticesinde  dis  hareketini
hizlandirdigini gostermislerdir.  Ayrica
herhangi  bir klinik, mikroskobik ve
biyokimyasal yan etkiye rastlamadiklarini
belirtmislerdir.

4. Vazoaktif ilaglar

2005 vyilinda Shimada ve ark. (67)
adrenalin ve asetilkolinin ertipsiyon hizi
tlzerindeki etkilerini arastirmiglardir. Arastirma
sonuclarina gore; keser apekslerine vazoaktif
madde enjekte edilen sicanlardan adrenalin
grubunda bulunanlarda vazokonstriksiyona
bagli olarak soketteki doku basinci diismiis ve
ertipsiyon hizi yavaslamistir. Bunun aksine
asetilkolin  grubunda bulunanlarda ise
vazodilatasyona bagl olarak artan doku
basinci  sonucu eripsiyonun hizlandigi
gortlmustir. Cheek ve arkadaglarinin (68)
insanlar tzerinde yaptiklari ¢alismalarinda ise
2. premolarlara benzer yontemle enjekte
edilen vazoaktif maddelerin dis eriipsiyon
hizint degistirdigini kanitlamistir.

5. Diazepam

Diazepam; antikonviilzan, sedatif, kas
gevsetici ve anksiyolitik 6zelligi bulunan ve
siklikla epilepsi tedavisinde kullanilan bir
ilactir. Burrow ve ark. (69) hayvanlar tizerinde
yaptiklart  bir  calismada  diazepam
enjeksiyonunun dis hareketini hizlandirdigini
gostermis; ancak bu konuda daha ileri
arastirmalar yapilmasi gerektigini bildirmis-
lerdir.

6. Nitrik Oksit

Nitrik oksit, memelilerde fizyolojik ve
patolojik bircok olayda rol oynayan énemli
bir hiicresel mesajcidir. 2004 yilinda Akin ve
arkadaslarinin (70) yaptigi bir calismaya gore
vicutta nitrik oksit sentezi arttirlldiginda,
osteoklastlar, Howship laktinalari ve kapiller
vaskuilarizasyonda belirgin bir artigla birlikte
dis hareketinin de hizlandigini; ancak klinik
uygulamaya gecilmeden 6nce daha detayl
degerlendirmeler  yapilmasi  gerektigini
bildirmislerdir.

7. Nikotin

Sicanlar Gzerinde yapilan bir calismada,
nikotin enjekte edilen sicanlarda dis
hareketlerinin deneysel olarak hizlandirila-
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movement. No obvious clinical, microscopic
or biochemical side effects were noted.

4. Vasoactive Drugs

In 2005 Shimada and coworkers (67)
studied the effects of adrenaline and
acetylcholine on the rate of tooth eruption.
According to the results, those in the
adrenaline group showed slower eruption
rates as a result of vasoconstriction and
decreased regional blood flow, while others
in the acetylcholine group had greater rates
because of increased blood flow and
vasodilatation. Cheek and coworkers’
study(68) on human second premolars,
proved that vasoactive drugs can increase or
decrease tooth eruption rate.

5. Diazepam

Diazepam is an anticonvulsant, sedative,
muscle relaxant anxiolytic drug, frequently
used for epilepsy treatment. The animal
experiment of Burrow and coworkers’ (69)
showed that administration of diazepam
results in faster orthodontic tooth movement
but further studies are needed.

6. Nitric Oxide

Nitric oxide is an important cellular
signaling molecule involved in many
physiological and pathological processes in
mammalians. Akin and coworkers (70) in
2004 suggested that increased nitric oxide
production significantly accelerates the rate
of tooth movement by increasing the number
of Howship lacunae, osteoclasts and
capillary vascularization. They also noted
that further studies for detailed evaluation of
nitric oxide are needed.

7. Nicotine

An experiment, conducted on rats,
revealed that nicotine injected rats had
higher rates of tooth movement (71). Nicotine
accelerates tooth movement by producing
cytokines responsible for osteoclastogenesis
thus increasing bone resorbing functions.

The common side effect of hormones and
drugs is they cannot be localized and have
systemic effects on other target tissues.

Tirk Ortodonti Dergisi 2012;25:76-91
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bilecegi gosterilmistir (71). Bu durum,
nikotinin osteoklastogenezde sorumlu bazi
sitokinlerin rezorptif
faaliyeti hizlandirmasina baglanmistir.

Bahsi gecen hormon ve ilaclarin
kullaniminin ortak bir yan etkisi; uygulanan
bolgede sinirli kalmamalari, sistemik etki
gostererek viicuttaki diger hedef hticreleri de
etkilemeleridir.

salinimi arttirarak

SONUC

Dis hareketini hizlandirmak amaciyla
gelistirilen teknikler; uygun endikasyonla
kullanildiginda belirgin
olctde kisaltmaktadir. Boylece daha az doku
hasariyla daha ideal dis hareketleri
saglanirken elde edilen sonuglar da daha
stabil olmaktadir. Her tedavi yonteminde
oldugu gibi dis hareketini hizlandirmay:i
hedefleyen uygulamalarin da kullaniminin
kisith oldugu alanlar ve komplikasyonlari
vardir; ancak dikkatli vaka secimiyle basarili
sonuclar elde edilebilmektedir.

tedavi stiresini

CONCLUSION

When used well-advised, techniques
developed to accelerate tooth movement
significantly shorten the treatment time.
Satisfactory tooth movements can be
achieved with less tissue damage and more
stability. Like in all treatment procedures,
their

complications and limitations but prosperous

these  techniques  have own

results are acquired with conscientious case
selections.
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