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Ortodontik Ankraj Amach implant Kullanimi

Application of Implants for Orthodontic Anchorage

OZET

Bu derlemede, ortodontik tedavilerde ankraj
amacli kullanilan implant gesitleri ve klinik
uygulamalari tizerinde durulacaktir.

(Turk Ortodonti Dergisi 2005;18:77-89)

Anahtar Kelimeler: implant, Mini plak, Mini
vida, Rijit ankraj

GiRiS

Ortodontik uygulamalarda dikkat edilmesi
gereken en 6nemli faktor ankraj kontroluddir.
Ekstraoral apareyler uygulandiginda stabil bir
ankraj saglanabilmesine karsilik, tedavi tama-
men hasta kooperasyonuna baglidir. intraoral
ankraj uygulamalari ise hasta kooperasyonu-
na ihtiyag duyulmamasina karsin yeterince
stabil degildir (1). Ayrica reaktif bolgede kar-
sit etkileri mevcuttur (2). Ortodontik implant-
larin kullanimi ile bu dezavantajlar elimine
edilebilmektedir.

implantlar ortodontide direkt ve indirekt
ankraj olarak iki sekilde kullanilabilmektedir.
implantin mukoza disinda kalan kismi ankraj
alinarak kuvvet uygulaniyorsa direkt ankraj,
bir dis veya dis grubu implant ile stabilize
edilip, bu stabilize segment ankraj alinarak
kuvvet uygulaniyorsa indirekt ankraj olarak
adlandirilir (3).

IMPLANT CESITLERI

Ortodontik tedavilerde direkt veya indirekt
ankraj amaciyla cesitli implantlar kullanil-
maktadir. Bunlar dental implantlar, onplant-
lar, graz implantlar, biodegradable implant-
lar, modular transitional implantlar, ortosis-

SUMMARY

This paper reviews different implants used
for anchorage in orthodontic treatments and
their clinical applications.

(Turkish | Orthod 2005;18:77-89)

Key Words: Implant, Miniplate, Miniscrew,
Rigid anchorage

INTRODUCTION

Anchorage control is a major concern in
the design of all orthodontic appliances.
When extraoral devices are employed, the
anchorage can be quite stable but depends
on the patient’s cooperation. An advantage of
appliances using intraorally  derived
anchorage is that they do not require patient’s
cooperation. However, intraoral anchorage is
not stable and can have some undesirable
side-effects on the reactive area (1, 2). Using
orthodontic implants can prevent these
disadvantages.

There are two basic means by which
implants may be used for orthodontic
anchorage. Direct anchorage utilizes forces
from the actual implant. Indirect anchorage
uses the implant to stabilize specific dental
units (3).

TYPES of IMPLANTS

Different implants can be used in
orthodontic treatment as direct or indirect
anchorage: osseointegrated dental implants,
onplants, Graz implants, biodegradable
implants, modular transitional implants,
orthosystem implants, mini implants, mini
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Dental implantlarin, cene kemigine yerles-
tirildiginde osseointegre olarak, ¢igneme
kuvvetlerine karsi koyabilmeleri ve stabilite-
lerini koruyabilmeleri, ortodontik ankraj ola-
rak kullanilabilecekleri distincesini gtindeme
getirmistir.

Onplant, 1989 yilinda Block ve Hoffman
(4) tarafindan dizayn edilmis titanyumdan
hazirlanan subperiosteal bir disktir. Diskin
kemige bakan tarafi hidroksiapatitle kaplan-
mis diger yiizeyinde ise abutmentlarin yerles-
tirilebilecegi bir yuva hazirlanmistir.

Graz implantlar, titanyumdan hazirlanan,
4 adet deligi bulunan bir plak tizerine yerles-
tirilmis 9 mm uzunlugunda 2 adet pinden
olugmaktadir ve 4 adet mini vida ile kemige
fikse edilmektedir. Dizayni sayesinde rotas-
yona direnclidir ve osseointegrasyon icin
beklemeden kuvvet uygulanmasina izin verir
(5).

Biodegradable implantlar (BIOS), biyolojik
ortamda rezorbe olabilen bir ortodontik imp-
lant ankraj sistemidir. Bu implantlar, rezorbe
olabilen polylactide alpha-polyester mater-
yalden hazirlanan bir implant govdesi ve de-
gisik metal abutment st yapilardan olusmak-
tadir. BIOS implantlar, ankraj kaybetmeden
50 Newton horizontal ve 155 Newton verti-
kal kuvvetlere dayanabilmektedir. Cene ke-
migine yerlestirildiklerinde 9 -12 ay stabil
kalmakta ve daha sonra higbir kalinti birak-
madan ve yabanci cisim reaksiyonu olustur-
madan rezorbe olmaktadirlar (6).

Modular transitional implantlar (MTI), as-
linda protetik restorasyonlar icin implant yer-
lestirildikten sonra, iyilesme periyodu boyun-
ca gecici restorasyonlara destek amaciyla di-
zayn edilmistir. 1,8 mm ¢apinda, 14 -17 - 21
mm uzunlugunda titanyum alagimlardir (7).

Ortosistem implantlar, titanyumdan hazir-
lanan endossedz implant govdesi, transmu-
kozal boyun kismi ve abutmenttan olusan tek
parca implantlardir. Endosse6z implant self
tapping bir vidadir, capi 3,3 mm, uzunlugu
ise 4 — 6 mm’dir. Transmukozal boyun kismi
4,1 mm capinda, silindirik sekildedir. Boyun
yuksekligi 1,5 — 2,5 ve 4,5 mm uzunlugunda
olabilir. Taban kismi kumlanmus, asit ecthing
yapilmistir ve kemik yiizeye temas eder.
Abutmenti 0,8 x 0,8 veya 1,2 x 1,2 mm’lik
kare kesitli sectional tellerin yerlestirilebile-
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orthodontic anchorage units since they
withstand the masticatory forces and
maintain their stability by osseointegration
when placed in the jaw bones.

Onplant is a thin alloy
subperiosteal disk. It was designed by Block
1989. It is coated
hydroxyapatite on the side against the bone
and the surface facing soft tissue is smooth
titanium alloy with an internal threaded hole
at its center into which abutments can be
placed (4).

Graz implants consisting of titanium have

two 9 mm pins fixed to a four-hole titanium
plate. This plate is fixed to the bone by four
mini screws. It exhibits rotational stability
and can be loaded without waiting for
osseointegration (5).
Biodegradable  implants  (BIOS) are
orthodontic implant anchorage systems,
which are resorbable in the biologic
environment. They comprise a bioresorbable
polyactide alpha-polyester implant body and
a variable
superstructure. BIOS implants can be loaded
with horizontal forces of 50 Newton and with
vertical forces of 155 Newton without
anchorage loss. They retain the required
stability for a period of 9-12 months and then
degrade, with no trace of residual material
and without a significant foreign-body
reaction (6).

Modular transitional implants (MTI) were
designed to support a temporary fixed
prosthesis during the healing phase
associated with the placement of permanent
implants. They are titanium alloys, 1.8 mm in
diameter and available in lengths of 14, 17
and 21 mm (7).

Orthosystem implant is a pure titanium 1-
piece device with an endosseous implant
body, a transmucosal neck section and an
abutment. The endosseous implant body has
a self-tapping thread. The diameter is 3,3
mm, and the available lengths are 4 and 6
mm. Transmucosal neck section 4,1 mm in
diameter, has a cylindrical shape. Neck
lengths of 1,5 mm, 2,5 mm and 4,5 mm are
available. The base is sandblasted and acid-
etched and should contact the surface of the
bone after insertion. A titanium clamp cap

titanium

and Hoffman in

metal abutment as a
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rildikten sonra kuvvet uygulamadan 9-15
hafta osseointegrasyon icin beklemek gerek-
mektedir (8).

Mini implantlar, 1997 yilinda Kanomi (9)
tarafindan tanitilan 1,2 mm capinda, 6 mm
uzunlugunda mini vidalardir. Dental implant-
larin sinirl alanlara yerlestirilebilmesi, uygu-
lanan kuvvetin yonundeki kisitlamalar ve hij-
yen saglama zorluklar distinilerek gelistiri-
len mini implantlar istenen bolgeye kolayca
yerlestirilebilmekte ve tedavi bitiminde ko-
layca cikartilabilmektedir.

Titanyum mini vidalar 2 mm capinda ve 9
mm uzunlugundadir. Kemik iginde kalan kis-
mi, lokalizasyona bagli olarak 5 — 7 mm, ke-
mik disinda kalan kismi 2 — 4 mm arasinda
degisir (10). Mini vidalarin yerlestirilmeleri,
cikartilmalar kolaydir ve implant uygulana-
cak bolgede daha az sinirlama vardir. Alve-
olar kemikte dis kokleri arasina yerlestirilebi-
lecek kadar kuctktirler (11). Ayrica yerlesti-
rildikten sonra osseointegrasyon icin bekle-
meyi gerektirmez. Yumusak doku iyilesmesi
icin 2 hafta beklendikten sonra kuvvet uygu-
lanabilir (12). Kyung ve arkadaslari tarafin-
dan tanimlanan mikro implantlar 1,2 mm ca-
pinda, farkli uzunluklarda hazirlanan ve 200
— 300 gramlik ortodontik kuvvetlere dayanik-
It mini vidalardir (13).

Titanyum mini plaklar tizerinde 5 — 7 mm
uzunlugunda monokortikal titanyum mini vi-
dalarin yerlestirilecegi delikler bulunmakta-
dir. Mini vidalar plagin kemige fiksasyonunu
saglamaktadir. Mini plaklar yerlestirildikten
sonra osseointegrasyon icin beklemeden he-
men kuvvet uygulanabilmektedir. Ortodontik
ankraj i¢in kullanilacak mini plaklar L, Y, T, |
gibi cesitli sekillerde olabilmektedir. Maksil-
lada genellikle Y ve T, mandibulada ise yer-
lestirilme kolayhigindan dolayi L seklinde mi-
ni plaklar tercih edilmektedir (14).

Ortodontide implantlarin kullanim amac-
lari su sekilde siniflandirilabilir:

. Molar distalizasyonu

. Intriizyon

. Gomdiltu diglerin strddrilmesi

. Diglerin eksen egimlerinin dizeltilmesi
. Anterior dislerin retraksiyonu

. Ortopedik kuvvet uygulamalar

U1 AW N =

1. Molar Distalizasyonu
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can be loaded approximately 9-15 weeks
after insertion (8).

Mini implants were introduced by Kanomi
(9) in 1997. They are mini screws 1,2 mm in
diameter and 6 mm long. Conventional
dental implants can only be placed in
edentulous areas. Other limitations are the
direction of force application and the
difficulty of oral hygiene. A mini implant is
small enough to be placed in any area of the
alveolar bone and can be easily removed.

The titanium mini screw has a 2 mm
diameter and a 9 mm length. Penetration into
the bone varies from 5 to 7 mm depending
on the location. The extra bony part varies
between 2 and 4 mm (10). Mini screws are
relatively simple to insert and to remove.
Another advantage is that there are fewer
limitations of the implant site as the implants
are small enough to insert between roots in
the alveolar bone (11). There is no need to
wait for osseointegration after the placement.
To facilitate soft tissue healing begin loading
2 weeks after implantation (12). Micro-
implants that were introduced by Kyung are
1,2 mm in diameter, are available in several
lengths and can withstand orthodontic forces
of 200-300 gram (13).

Titanium mini plates have holes to place
monocortical titanium mini screws of 5-7
mm length to fix the plate to the bone. The
mini plates can be loaded immediately after
insertion without
osseointegration. The mini plates which can
be used for orthodontic anchorage can be
shaped like L, Y, T and I. Y and T shaped mini
plates are preferred in the maxilla and L
shaped ones are chosen for the mandible
because of their easy application (14).

Implants are used for various purposes in
orthodontics:

waiting for

1. Molar distalization

. Intrusion

. Orthodontic eruption of impacted teeth
. Uprighting

. Retraction of anterior teeth

. Orthopedic force application

o Ul A~ W N

1. Molar Distalization
The palatal site is often used for
implantation to distalize the maxillary
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ge kullanilmaktadir. Palatal implantlar direkt
kuvvet uygulamak amaciyla kullanilabildigi
gibi, cesitli intraoral distalizasyon apareyle-
riyle birlikte de kullanilabilir (15, 5, 16)

Literatiirde, pendulum apareyi graz imp-
lant destegiyle uygulandiginda maksiller mo-
lar dislerde gercek distal hareket gozlenirken,
anterior diglerde protriizyona sebep olmadigi
bildirilmistir (5). Molar distalizasyonu icin
modifiye Keles slider apareyi kullanilan bir
calismada palatinal bolgeye osseointegre
implant yerlestirilmis ve nitinol coil spring ile
200 gram kuvvet uygulandiginda ankraj kay-
b1 olmaksizin molar dislerde 3 mm govdesel
distalizasyon saglanmistir (16).

Maksiller posterior segmentin distalizasyo-
nu icin mikro vidalar da kullanilmaktadir. Pa-
latinal bolgede 1. ve 2. molarlar arasina veya
bukkal alveolar kemikte 2. premolar ve 1.
molar arasina yerlestirilen mikro vidalardan
1. premolar veya kanin dise uygulanan kuv-
vetle maksiler posterior disler distalize edile-
bilmektedir (2, 17). Ayrica yine palatal bolge-
ye yerlestirilen mini implantlar da molar dis-
talizasyonu icin kullanilabilmektedir (9).

Mandibular bukkal dislerin distalizasyonu
icin mandibulada 2. molarin distaline, retro-
molar bolgeye veya 1. ve 2. molar disler ara-
sinda alveolar kemige yerlestirilen mikro vi-
dalardan mandibular kanin dislere kuvvet uy-
gulanabilmektedir (17). Ayrica yine maksiller
2. premolar ve 1. molar disler arasinda buk-
kal alveolar kemige yerlestirilen mikro imp-
lantlardan sinif-1ll elastikler kullanilarak da
mandibular dislerin distalizasyonu saglana-
bilmektedir (18). Bu amacla titanyum mini
plaklar da kullanilabilir. Mandibular 2. mola-
rin distaline, ramusun anterior kenarina yer-
lestirilen L seklindeki mini plaktan mandibu-
lar 1. premolara kuvvet uygulanarak bukkal
segment retrakte edilebilmektedir. Bagka bir
secenek ise acik coil spring ile 2. molarin dis-
talizasyonu ve bu sirada mesialdeki resipro-
kal etkiyi engellemek icin 1. premolarin mini
plaga baglanarak ankrajinin kuvvetlendiril-
mesidir (19).

2. intriizyon

Sabit ankraj gerektiren diger bir ortodontik
hareket intriizyondur. Ozellikle molar intriiz-
yonu rijit bir ankraj saglama gugliginden

Cetinsahin, Arman

appliances (15, 5, 16).

It was found that true distal molar
movement was achieved and anterior teeth
were not protruded with a Graz implant
supported pendulum (5).
appliance
distalization and anchorage was obtained
from the palatal implant. The amount of force
generated from Ni-Ti coil spring was about
200 g and 3 mm bodily distalization of
molars was obtained without anchorage loss
(16).

Micro screws can be used for distalization
of maxillary posterior teeth. They are
implanted in the palatal alveolar bone
between first and second molar or in the
buccal
premolar and first molar. Force can be
applied between the micro screw and the first
premolar or canine (2, 17). Also mini
implants placed in palatal region can be used
for molar distalization (9).

With a micro screw, implanted in distal of
lower second molar, retromolar area or the
alveolar bone between the mandibular first
and second molars, force can be applied to
the mandibular canine for mandibular buccal
teeth distalization (17). Also mini screws
implanted in the buccal alveolar bone
between maxillary second premolar and first
molar, can be used for distalization of
mandibular teeth with Class-1ll elastics (18). If
a titanium mini plate is used, force can be
applied between an L-shaped mini plate
placed in the anterior border of the ramus
and mandibular first premolar for retraction
of the buccal segment. Also, the second
molar can be distalizated with an open coil
spring and a mini plate can be used to
enhance the anchorage of the first premolar
(19).

Keles slider

was modified for molar

alveolar bone between second

2. Intrusion

Another orthodontic movement requiring
stable anchorage is intrusion. It is extremely
difficult to establish a rigid anchorage for
molar intrusion (20). Controlling the height of
the posterior dentoalveolar region is very
important for vertical correction of skeletal
open bite (20).

Osseointegrated dental implants, mini
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vertikal boyut kontrolu ¢cok buytk 6nem tasir
(20).

Molar intriizyonunda, eksik dislerin resto-
rasyonu icin yerlestirilen osseointegre dental
implantlar kullanilabilecegi gibi (21), mini
implantlar da kullanilabilmektedir (9). Siklik-
la tercih edilen bir diger uygulama ise mini
plaklarin kullanimidir. Mandibulada L seklin-
deki mini plaklar tercih edilir ve mandibular
molarlarin apikal bolgesine yerlestirilir. Mini
plaklardan mandibular molar dislerin bantla-
rina veya ark teline asilan elastiklerle intriiz-
yon kuvveti uygulanmaktadir (20, 22). Man-
dibular molarlar mini plaklar ile intrtize edil-
dikten 1 yil sonra 1. molarlarda % 27,2 , 2.
molarlarda %30,3 relaps gortldigu, bu ne-
denle mutlaka overcorrection yapilmasi ge-
rektigi bildirilmistir (22). Erverdi ve arkadas-
lari (23) tarafindan, openbite vakalarinda
maksiller bukkal dentoalveolar segmentin
intrizyonu igin zigomatik buttress bolgesine
yerlestirilen | plaklarla 1. molar disler arasina
nitinol coil springler yerlestirilerek saglanan
intriizyon kuvveti ile ortalama 5 ayda anteri-
or openbite’in diizeltildigi bildirilmistir. Zigo-
matik ankraj olarak yerlestirilen mini plakla-
rin palatinal bolgeye yerlestirilen mini vida-
larla birlikte kullanilmasi intriizyon kuvveti-
nin yoninin daha iyi kontrol edilmesini sag-
lamaktadir (12). intriizyon sirasinda kuvvetin
uygulandigi bolgeye gore diste bukkal veya
palatinal yonde devrilme gorilebilmektedir.
Bunu 6nlemek icin palatinal ve bukkal alve-
olar kemige yerlestirilen mini vidalar birlikte
kullanilabilmektedir (24).

Anterior diglerin intriizyonu icin osseoin-
tegre implantlar, mini implantlar ve mini vi-
dalar kullanilabilmektedir. Kanomi (9), man-
dibular santral dislerin kok uclari arasina yer-
lestirdigi mini implantlardan keser dis braket-
lerine kuvvet uygulayarak 4 ayda 6 mm keser
intriizyonu sagladigini ve bu sirada periodon-
tal patoloji veya kok rezorbsiyonu olusmadi-
gini bildirmistir. Mini vidalar, maksiller keser
intrizyonu icin spina nasalis anterior’un alt
ylizeyine, midpalatal sutura, infrazigomatik
sirta yerlestirilebilirken, alt keser intriizyonu
icin simfiz bolgesine yerlestirilebilir (10).

3. Gomiilii Dislerin Siirdiiriilmesi
Gomdlu dislerin ortodontik olarak stirdi-

4

(21, 9). L-shaped mini plates placed at the
apical region of the molars are preferred for
the mandible. Intrusive force is applied to
bands or the arch wire with elastics (20, 22) .
It is reported that 1 year after intrusion of
mandibular molars, the average relapse rates
are 27,2 % and 30,3 % at first and second
molars, respectively, so overcorrection is
necessary (22). Erverdi et al. (23) placed I-
shaped mini plates to the zygomatic buttress
area for intrusion of the maxillary posterior
teeth to correct open bite malocclusion and
force was applied with Ni-Ti coil springs
between the mini plate and the first molar
buccal tube. Anterior open bite was
corrected in five months. The direction of
intrusive force can be controlled better by
using zygomatic mini plates and palatal mini
screws together (12). Buccal or palatinal
tipping of the teeth can be seen during the
intrusive movement depending on the region
of the force application. Mini screws inserted
in the buccal and palatinal alveolar bone will
prevent the tipping (24).

Osseointegrated dental implants, mini
implants and mini screws can be used for
intrusion of the anterior teeth. Kanomi (9)
implanted a mini implant in the alveolar
root apices of the
mandibular central incisors and applied force
between the implant and the brackets of the
teeth to be intruded. 6 mm intrusion was
achieved in 4 months. Neither root
resorption nor periodontal pathology was
evident. Mini screws can be inserted into the
inferior surface of the anterior nasal spine,
the midpalatal suture and the infrazygomatic
crest for intrusion of maxillary incisors and
the symphysis region can be used for
intrusion of the mandibular incisors (10).

bone between the

3. Orthodontic Eruption of Impacted

Teeth

Moving an impacted tooth into the arch
often causes distortion of the arch form.
Implants are strong and stable enough to
allow tooth movement without reciprocal
loss of anchorage (25).

For orthodontic eruption of an impacted
canine a small implant should be used due to
the lack of alveolar bone, especially after the
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implantlar gucli ve stabil bir ankraj saglaya-
rak resiprokal ankraj kaybi olmaksizin dis ha-
reketlerine izin verirler (25).

Gomuli kanin dislerinin strdtrilmesi icin
ozellikle sit kaninin ¢cekimi sonrasi alveolar
kemigin yetersizligi nedeniyle kiictik bir imp-
lant tercih edilmelidir. Ekstrizyon icin 50
gramdan az kuvvete ihtiya¢ duyuldugu igin
mikro vidalar kullanilabilir (25).

Gomuli maksiller kanin disini stirdiirmek
icin bukkal kortikal kemige yerlestirilen mik-
ro vida ile 50 gram ekstriizyon kuvveti uygu-
landiginda 9 ayda gomdili disin stirdtrildi-
gu bildirilmektedir. Mikro vida ¢ekilen sut ka-
nin disinin gekim bogsluguna da yerlestirile-
bilmektedir (25).

Daha nadir olmakla birlikte molar dislerde
de gomulilik gorilebilmektedir. Mandibula-
da gomulu 2. molar disin strdirilmesinde
retromolar bolgeye yerlestirilen mini vidalar
kullanilabilmektedir. Mini vidadan gomdli
dise kapali coil spring ile yaklasik 50 gram
kuvvet uygulandiginda 8 ayda strdurildugi
bildirilmistir (26).

Janssens ve arkadaslar (27) gomilt mak-
siller 1. molar dislerin strdurilmesinde onp-
lantlari ankraj olarak kullanmiglardir. Aktivas-
yon periyodu boyunca her bir molar dise 50
— 80 gram aras! elastik kuvvet uygulanmustir.
Toplam 17 haftada gomult molarlarin basa-
riyla sturdaraldigi ve tedavi sonunda onp-
lantta herhangi bir hareket olmadigi bildiril-
mistir.

4. Dislerin Eksen Egimlerinin

Diizeltilmesi

1. molar dislerin kaybi sonucu mesiale
devrilmis olan 2. molar diglerin eksen egimi-
ni diizeltmek icin uygulanan bir ¢cok yonte-
min molar ekstriizyonu ve ankraj bolgesinde
hareket gibi istenmeyen etkileri vardir (28).
implant kullanimi stabil bir ankraj saglayarak
bu yan etkileri engelleyebilmektedir.

Eksik mandibular 1. molar boslugunun
implant ile restorasyonunun dustintldigi va-
kalarda cekim bosluguna yerlestirilen osse-
ointegre implantlar, distaline vyerlestirilen
springlerle 2. molar dislerin eksen egimleri-
nin diizeltilmesinde kullanilabilirler (21). Ce-
kim boslugunun kapatilmasinin planlandigi
vakalarda ise osseointegre implant kullanimi
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50 g, a micro screw is ideal (25). With 50 g
of elastic force from a micro screw placed in
the buccal cortical bone to the canine
attachment,  orthodontic  eruption  of
impacted maxillary canine can be achieved
in 9 months. Micro screws can also be placed
in the extraction site of the primary canines
(25).

Molar impaction is a relatively rare dental
anomaly. Mini placed in the
retromolar region can be used for the
eruption of impacted mandibular second
molar. It was reported that with a closed coil
spring tied from the mini screw to the
orthodontic bracket, exerting about 50 g of
force, the eruption of the tooth completed in
8 months (26).

Janssens et al. (27) used an onplant for
orthodontic eruption of impacted maxillary
first molars. The elastic orthodontic forces
that were applied to each molar during the
activation period ranged from 50 to 80 g and
the total extrusion period was 17 weeks. The
stability of the onplant was clinically
confirmed because no movement appeared.

sCrews

4. Uprighting
Numerous approaches have been
proposed for uprighting mesially tipped
mandibular second molars after loss of the
adjacent first Most of these
approaches have problems with molar
extrusion and movement of the anchorage
unit (28). Using an implant for stabilization
can prevent these side-effects.

Osseointegrated implants placed in the
extraction site can be used with coil springs
at the distal of the implant to upright the
second molars in cases planned to be treated
by implants to restore the missing first molars
(21). On the other hand, the retromolar
region is preferred for implantation when the
treatment plan is to close the extraction space
(29).

Screw anchorage is also used frequently
for uprighting the molars. Intrusion of the
molars together with uprighting was evident
with the application of micro screws placed
between the mandibular first and second
molars tied to the arch wire (30). Uprighting
of molars can also be achieved by force

molars.
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Molar dislerin eksen egimlerini diizeltmek
icin vida ankraji da siklikla kullaniimaktadir.
Bu amacla mandibulada 1. ve 2. molar disler
arasinda bukkal alveolar kemige yerlestirilen
mikro vidalar elastikle ark teline baglandigin-
da mandibular molar dislerde diklesmeyle
birlikte intrizyonda gozlenmektedir (30).
Mandibular 2. molar disin distobukkalinde
alveolar kemige vyerlestirilen mikro vidadan
mandibular 2. premolar dise kuvvet uygula-
narak da molar dislerin aksiyel egimlerinde
dizelme elde edilebilmektedir (2). Ayni
amacla mikro vida uygulamasinda retromolar
bolge de kullanilabilmektedir. Park ve arka-
daglari (28) bu bolgeye yerlestirilen implant-
tan, mesiale ve linguale devrilmis olan 2. mo-
lar disin mesiolingualine yerlestirilen butona
70 gram kuvvet uygulanarak 6 ayda istenen
diizelmenin elde edilebilecegini bildirmisler-
dir (sekil 5-a). Maksiller 2. molar dislerin dik-
lestirilmesi icin mikro vidalar maksiller tiber
bolgesine yerlestirilebilir. Ayni aragtirmacilar
(28) tuber bolgesine yerlestirdikleri implant
ile maksiller 2. molar disin bukkal ve palati-
nal yuzeylerine 70 gram kuvvet uyguladikla-
rinda 4 ayda disin aksiyel egiminin dizeldigi-
ni bildirmislerdir.

5. Anterior Dislerin Retraksiyonu

Kesici dis ve kanin retraksiyonu igin orto-
sistem implantlar (8), modiler transitional
implantlar (7), mini implantlar (9), mini plak-
lar (11), mini vidalar (10, 13, 30), mikro vida-
lar (31) gibi cesitli implantlar kullaniimakta-
dir.

Anterior 6 disin kitlesel retraksiyonu ank-
raj problemlerine yol acabilirken, posterior
segmentin anterior hareketini minimuma in-
dirdigi igin 4 kesici disin kanin retraksiyonu
sonrasi retrakte edilmesi, tercih edilebilmek-
tedir. implantlar sagladiklari stabil ankraj sa-
yesinde 6 anterior disin kitlesel retraksiyo-
nunda kullanilabilir ve boylece tedavi stresi
kisaltilabilir (31).

Posterior dis eksikligi olan ve implant ile
restore edilmesi disiiniilen hastalarda osse-
ointegre dental implantlar 6nce kesici digle-
rin retraksiyonu icin ortodontik ankraj olarak,
sonra sabit restorasyon amaciyla kullanilabil-
mektedir (32).

Wehrbein ve arkadaslari (8) yaptiklari bir

4

alveolar bone of the mandibular second
molars (2). The retromolar region may be
used for the same reason. Park et al. (28)
reported a 6 months correction period of a
second molar tipped both mesially and
lingually by means of 70 g force applied to a
mesiolingually placed button from an
implant placed in the retromolar region.

Micro screws can be placed in the
maxillary tuber region in order to upright the
maxillary second molars. Park et al. (28)
reported that the inclination was corrected in
4 months with application of 70 g force to the
buccal and palatinal surfaces of the maxillary
molar from the implant placed in the
maxillary tuber region.

5. Retraction of Anterior Teeth

Orthosystem implants (8),
transitional implants (7), mini implants (9),
mini plates (11), micro screws (10, 13, 30)
can be used for retraction of incisors and
canines.

modular

The retraction of four incisors after canine
retraction is accepted as a method to
movement of the
posterior teeth segment, whereas by en
masse retraction of six anterior teeth,
treatment time can be reduced effectively
(31).

For patients posterior
edentualizm, osseointegrated dental implants
can be used for orthodontic anchorage for
retraction of anterior teeth initially and then
for prostodontic restoration (32).

Wehrbein et al (8), used orthosystem
implants as indirect anchorage in 9 patients.
After extraction of the first premolars, the
transpalatal arches were fastened to the
implant by the clamp caps, creating osseous
anchorage for the posterior teeth. First
bilateral sectional arches were inserted for

minimize the mesial

with  partial

retraction of the canines with a continuous
force of 1,5 Newton. Then the retraction of
the anterior segment was accomplished with
a continuous force of 2 Newton. The mean
treatment duration was 11 months, the mean
anchorage loss was 0,9 mm, the mean
amount of canine retraction was 6,7 mm, and
the mean reduction of overjet was 6,5 mm.
There are some studies where modular
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premolarlarin ¢cekimi sonrasi, palatinal bolge-
ye yerlestirilen implantin ankraji, transpalatal
ark aracihgiyla posterior bolgenin ankrajina
dahil edilmistir. Kanin distalizasyonu icin
sectional arklarla 1,5 Newton, daha sonra
anterior segment retraksiyonu icin 2 New-
ton kuvvet uygulanmistir. Ortalama tedavi
stresi 11 ay, ortalama ankraj kaybi1 0,9 mm,
ortalama kanin retraksiyonu 6,7 mm, over-
jetteki ortalama azalma 6,5 mm olarak bil-
dirilmistir.

Literattirde, kesici dislerin retraksiyonu
icin modular transitional implantlarin kul-
lanildigi galismalar da bulunmaktadir. An-
cak bu implantlar kullanilacaksa hemen
kuvvet uygulanmamasi ve rotasyonel kuv-
vetlere karsi stabilite saglanmasi gerektigi
bildirilmistir (7).

De Clerck ve arkadaslari (11), calisma-
larinda zigoma ankraj sistemini tanimla-
miglardir. Zigoma anchor’in tst kismi 3 de-
likli bir titanyum mini plaktan olusmaktadir
ve bu plakla fiksasyon unitesini 1,5 mm
capinda yuvarlak bir bar birlestirmektedir.
Barin sonundaki silindirde fiksasyon vidasi
ile maksimum .032 x .032 inch telin takila-
bilecegi vertikal bir slot bulunmaktadir.
Plak titanyum vidalarla kemige fikse edildi-
ginde ug¢ kismindaki silindir yapisik dis
etinde, 1. molar furkasyonunun éniinde ol-
mali ve alveolar kemik yiizeyi ile 90° aci
yapacak sekilde yerlestirilmelidir. Zigoma
ankraj sistemi ile kanin distalizasyonu igin
kanin braketinin vertikal slotuna uygun ri-
git bir kuvvet kolu yerlestirilmektedir boy-
lece u¢ kismindaki, kuvvetin uygulandigi
hook, kaninin diren¢ merkezi seviyesinde
yer alir. Nitinol coil spring ile ark teline pa-
ralel yonde 50 -100 gram kuvvet uygulan-
diginda kaninlerde her ay ortalama 1,14
mm distal hareket saglandigi bildirilmekte-
dir.

Maksiller keser dislerin retraksiyonu icin
mini vida ankraji kullanilacaksa vidalar zi-
gomatik buttress (33) veya alveolar kemik
bolgelerine uygulanabilir.

Anterior dislerin retraksiyonu igin mak-
sillada 2. premolar ve 1. molar disler arasi-
na yerlestirilen mikro implant, closing lo-
op’lu retraksiyon arki ile birlikte de kullani-
labilmektedir. implanttan loop’un distaline
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chosen, immediate force application should
be avoided and stability against rotational
forces should be maintained (7).

De Clerck et al (11) introduced the
zygoma anchorage system. The upper part
of the zygoma anchor is a titanium mini
plate with three holes. A round bar, 1,5 mm
in diameter connects the mini plate and the
fixation unit. A cylinder at the end of the bar
has a vertical slot, where an auxiliary wire
with a maximum size of .032" x .032" can
be fixed with a locking screw. The plate is
attached above the molar roots by three
self-tapping titanium mini screws, the
cylinder should penetrate the attached
gingiva in front of the furcation of the first
molar roots at a 90° angle to the alveolar
bone surface. To connect the zygoma
anchor with the anterior teeth, a rigid
power arm was designed to fit in the large
vertical slot of a canine bracket. The hook
at the end of the power arm is situated at
the level of
resistance. A Ni-Ti closed-coil spring with a
force of 50-100 g is attached parallel to the
main arch wire; canines have been moved
distally at an average rate of 1,14 mm per
month.

For anchorage to retract the maxillary
anterior teeth the mini screw implantation
sites are the zygomatic buttress and the
alveolar bone (33).

Micro implants were inserted between
the maxillary second premolars and first
molars. The closing loops were activated by
micro implants. Retraction is achieved by
activation of the loop via force application
to the hook soldered on the distal of the
loop from the implant (13).

For bodily retraction of the anterior teeth,
the proper position of the maxillary micro
screw implants is 8 — 10 mm apical to the
bracket slot with the anterior hooks 5 — 6
mm gingival to the bracket slot (31).

Park et al. (31) placed micro screws in
the alveolar bone between the second
premolar and first molar after extraction of
the first premolar to retract the anterior
teeth in 2 patients. A bilateral force of 150 g
was applied to the arch wire with anterior
hooks  with Ni-Ti coil springs.

the canine’s center of
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dir (13).

Retraksiyon icgin vida ankraji kullanila-
caksa, maksiller keser dislerde govdesel ha-
reket elde etmek icin mikro vidalar braket
slotunun 8 — 10 mm apikaline, anterior bol-
gedeki hook ise slotun 5 — 6 mm gingivali-
ne yerlestirilmelidir (31).

Park ve arkadaslarinin (31), yayinladigi
bir vaka raporunda artmis overjeti olan iki
hastada 1. premolar dislerin ¢cekimi sonrasi
maksiler anterior dislerin retraksiyonu icin
2. premolar ve 1. molar arasinda alveolar
kemige mikro vidalar yerlestirilmis ve niti-
nol coil springlerle ark telinin anteriorun-
daki hook’a 150 gram kuvvet uygulanmis-
tir. Anterior dislerde 2 mm intriizyonla bir-
likte, vakalarin birinde 7 mm, digerinde 13
mm govdesel retraksiyon elde edilmistir.

6. Ortopedik Kuvvet Uygulamalar
Smalley ve arkadaslari (34), maymunlar
lizerinde yaptiklari bir calismada maksillo-
fasiyal protraksiyon icin maksillaya ve/veya
zigomatik kemiklere yerlestirdikleri endos-
seos implantlara 600 gram kuvvet uygula-
yarak maksillada yaklasik 8 mm anterior
hareket elde etmislerdir. Yz kemiklerine
yerlestirilen titanyum implantlarin sagladigi
stabil ankraj ile dentoalveolar kompleksi
etkilemeksizin maksillofasiyal komplekste
istenen hareketin saglanabilecegini ve te-
daviden 22 hafta sonra bu iskeletsel hare-
ketin % 80 stabil kaldigi bildirmislerdir.
Singer ve arkadaslari (35), zigomatik
buttress bolgesine yerlestirdikleri Brane-
mark implantlara yiiz maskesi ile 400 gram
kuvvet uygulamiglardir. 8 aylik uygulama
sonucu maksillada 4 mm ileri ve asagi ha-
reketle birlikte mandibulanin posterior ro-
tasyonunun da etkisiyle fasiyal estetikte
onemli diizelme saglamiglardir. Arastirma-
cilar implant ankraji ile standart yiiz mas-
kesi tedavisinde gortlen keser protriizyonu
ve molar ekstriizyonu gibi sekonder dental
degisikliklerin 6nlendigini bildirmislerdir.
Enacar ve arkadaslar (36), dis eksikligi
olan bir hastada maksiller alveole yerlesti-
rilen titanyum vidalari kullanarak yiiz mas-
kesi ile 800 gram kuvvet uygulamislar ve
nazomaksiller komplekste anlamli anterior

hareket elde etmislerdir. Bu sonuca
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bodily 7 mm in one patient, and 13 mm in
the other, with 2 mm of intrusion.

6. Orthopedic Force Applications

Smalley et al (34) studied the use of
endosseous titanium implants as a rigid
anchorage for maxillofacial protraction in an
animal model. In that study implants were
inserted into the maxilla and/or zygomatic
bone and 600 g of force were applied to
monkeys, and
displacement of 8 mm. It was reported that
titanium implants placed in the facial bones
provided stable anchorage for protraction of
the maxillofacial complex without significant
changes in the dentoalveolar complex, and
80% of the
maintained 22 weeks after the applied
traction was removed.

Singer et al. (35) applied 400 g of force to
implants placed in the zygomatic buttress.
This produced a 4 mm forward and
downward displacement of the maxilla, a
clockwise rotation of the mandible, and an
improved facial profile. The authors reported
that secondary dental movement as
protrusion of incisors and extrusion of molars
could be prevented.

Enacar et al. (36) applied 800 g of force
from a facemask to titanium screws placed
maxillary alveolus in a patient with severe
oligodontia. = A significant  anterior
displacement of the nasomaxillary complex
was achieved. They reported that the
titanium screw was easier to place and to
remove so an application of a titanium screw
to the alveolus could be used instead of an
implant in the zygomatic processes.

resulted in an anterior

skeletal movement was

FACTORS AFFECTING the

SUCCESS of IMPLANTS

There are many studies in which implants
are used successfully. Unsuccessful implant
applications are rare but still can be
observed.

Anatomic location of the implant and the
character of the soft tissue at the implant
emergence site have significant influences on
the outcome of the implants. Implants in the
posterior mandible and those surrounded by
nonkeratinized mucosa are prone to failure.
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protraksiyonda osseointegre implantlar
yerine kullanilabilecegini bildirmislerdir.

IMPLANT BASARISINI ETKILEYEN

FAKTORLER

implantlarin  ortodontik ankraj olarak
basariyla kullanildigi bir ¢cok calisma vardir.
Ancak cok sik olmamakla birlikte implant
basarisizliklari da goriilebilmektedir.

implantin anatomik lokalizasyonu ve imp-
lant bolgesindeki yumusak doku karakteri
implant basarisini 6nemli 6lgide etkilemek-
tedir. Posterior mandibular bélgede ve non-
keratinize mukozayla cevrili implantlarin
basarisizlik egilimi oldugu, posterior maksil-
ler bolgedeki implantlarin posterior man-
dibular bolgedekilerden ve
mukozadaki implantlarin
dokuyla cevrili olanlardan daha uzun sureli
stabilite gosterdigi bildirilmistir (37).

Posterior bukkal alveolar kemige titanyum
vida yerlestirilen vakalarda goriilen basarisiz-
liklar, T mm yada daha kiiciik capli implant
kullanimi, peri-implant dokularin enflamas-
yonu, ince kortikal kemige sebep olan yiiksek
mandibular diizlem agisi gibi faktorlerle ilis-
kili bulunmus ve bu nedenle klinik uy-
gulamalarda dikkat edilmesi gereken bazi
kriterler ileri strtilmustur (38):

¢ Normal yada disiik mandibular diizlem
agist olan hastalarda 1 mm’den buyuk capli
implantlar kullaniimalidir.

¢ Yiksek mandibular diizlem acisi olan
hastalarda 2,3 mm’den biyik capli titanyum
vidalar yada mini plaklar tercih edilmelidir.

e implant mobilitesinden kacinmak icin
peri-implant enflamasyondan
korunmasi gerekmektedir.

 immediate kuvvet uygulanacaksa, kuv-
vet 2 N'dan daha az olmalidir.

Ortodontide ankraj amach kullanilan imp-
lantlar arasinda mini vidalar daha fazla tercih
edilmektedir. Bunun nedeni beklemeyi
gerektirmeden  kuvvet uygulanabilmesi,
maliyetinin dustik olmasi, ortodontik dis
hareketleri icin uygun ankraj destegi sag-
layabilmesi ve kiiciik boyutlari sayesinde in-
terradiktler bolgelere bile vyerlestirilebil-
mesidir. Ayrica bu vidalar kismen osseointeg-
re olduklari icin tedavide yeterli stabilite sag-
larken, tedavi bitiminde kolayca c¢ikartilabil-

keratinize
nonkeratinize

dokularin
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mandible. In addition implants exposed in
keratinized mucosa have a longer survival
than those surrounded by nonkeratinized
tissue (37).

A diameter of T mm or less, inflammation
of the peri-implant tissue, and a high
mandibular plane angle, which often exists
together with a thin cortical bone, are
associated with the mobility of titanium
screws placed into the buccal alveolar bone
of the posterior region as
anchors. The clinical implications are as
follows (38):

e The use of titanium screws with a
diameter of more than T mm is desirable in
patients with an average-to-low mandibular
plane angle.

e The use of titanium screws with a
diameter of more than 2,3 mm or of mini
plates is desirable in patients with a high
mandibular plane angle.

¢ Prevention of inflammation of peri-
implant tissue is important to prevent
mobility of the implant anchor.

¢ Immediate loading is possible if the
applied force is less than 2 Newton.

Among various implants, mini screws are
widely used because of their advantages.
These include immediate / early loading, low
cost and adequate anchorage support for
orthodontic tooth movement. Because of
their small size they can be placed in
interradicular locations. In addition these
screws only partially osseointegrate, resulting
in stability during the treatment but still
allowing an easy removal after completion of
treatment (39).

Potential complications with mini screws
in orthodontics are soft tissue irritation at the
site of risk of infection and
premature loosening of the screw. To limit
tissue irritation, a mucoperiosteal flap can be
raised before screw insertion and screws are
placed in the attached mucosa. If there is not
sufficient interradicular bone, the screw can
not be placed in attached mucosa. The
potential sites where the implant will be
placed must be examined by periapical
radiographs (39).

Mini screws are a stable anchorage for
orthodontic tooth movement but do not

orthodontic

insertion,
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komplikasyonlar olarak vyerlestirildigi bol-
gede yumusak doku irritasyonu, enfeksiyon
riski ve vida kaybi sayilabilir. Doku irritas-
yonunu azaltmak icin vida yerlestirilirken
mukogingival flap kaldirilmahidir ve implant
yapisik dis eti bolgesine yerlestirilmelidir.
Bazen interradikiler bolgelerde kemik yeter-
sizligine bagli olarak mini vidanin yapisik dis
etine vyerlestirilmesi mumkiin olmayabilir.
implant yerlestirilmesi disiiniilen bolgeden
mutlaka periapikal film alinarak yeterli kemik
olup olmadigi degerlendirilmelidir (39).

Mini vidalar ortodontik dis hareketi igin
stabil ankraj saglasa da kuvvet altinda endos-
seos implantlar gibi tamamen sabit degildir-
ler ve kuvvete gore hareket edebilirler. Bu
nedenle foramen, major sinir ve kan damari
olmayan bolgelere ve koklerle 2 mm
mesafesi olacak sekilde yerlestirilmelidirler
(33).

Cheng ve arkadaslari (37), 44 hastaya top-
lam 140 adet implant uygulamislardir. Bun-
larin 48 tanesi L seklindeki mini plaklar, 92
tanesi ise farkli boylarda mini vidalardir. Yak-
lagik 100 — 200 gram lateral yonli kuvvet uy-
gulamasi sonucu 15 implantta mobilite,
kayip gozlenmis ve toplam basari orani %89
olarak bulunmustur.

SONUC

Hentiz gelismekte olan implant uy-
gulamalari, uygun materyal kullanimi ve
dogru endikasyon ile ortodontik tedavilerin
basarisina 6nemli katkilar saglamaktadir. Or-
todontik amach implant uygulamalarinda
mini plak ve vidalar gibi seceneklerle os-
seointegrasyon icin beklemeden kuvvet uy-
gulanabilmesi, uygulama bolgelerindeki
kisittamalarin azalmasi, cerrahi prosediir-
lerinin basitlesmesi, postoperatif hasta rahat-
sizliklarinin azalmasi implant ankrajini daha
kolay tercih edilebilen rutin uygulamalar hale
getirmistir.
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loading. They might move according to the
orthodontic loading in some patients.
Because of this they must be placed in areas
that have no foramen, major nerves or blood
vessel, or in a tooth-bearing area allowing a
2 mm safety clearance between the mini
screw and dental root (33).

Cheng et al. (37) placed 140 implants in
44 patients, including 48 L-shaped mini
plates and 92 mini screws. The orthodontic
load applied to the implants was estimated to
be 100 to 200 g. Implant mobility or
complete exfoliation was found for 15
implants. The cumulative success rate of
implants was reported 89 %.

CONCLUSION

Implant applications that are still being
developed are contributing to the success of
orthodontic outcomes via correct indication
and appropriate material selection. The
application of mini plates and screws for
orthodontic purposes has made implants
easily accepted routine applications, as the
limitations of the application sites are
reduced, the surgical procedures are
facilitated, post-operative patient discomfort
is decreased and there is no need to wait for
osseointegration.
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