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GIRIS

Mini-implant kullanimi, yerlestirme ve
ctkarma kolayligi ve disiik maliyetli olmasi
vaninda hasta uyumuna asgari ihtiyag
duyulmasi sayesinde stabil ankraj elde
etmede ortodontistlere etkili bir yol sunar
(1,2). Daha once, mini-implantlar
kullanilarak yapilan pek c¢ok calisma ve
basarili klinik vaka sunumlari rapor edilmistir,
ancak ortodontik tedavi sirasinda mini-
implant kayiplari yine de gorilmektedir (3).
Ayrica, mini-implant tipi ve hasta faktorleri o
kadar cesitlidir ki basarnsizliklarin nedenleri
hakkinda karar vermek oldukca zordur (4).

Basarisizlik icin bildirilen 6nemli bir faktor
mini-implantin dis koktine olan yakinhgidir
(5). Mini-implantlar ortodontik kuvvet altinda
0,4 ile 0,9 mm devrilmektedirler (6,7). Bu
nedenle, kok yakinligint 6nlemek icin
uygulama esnasinda mini-implant ve kokler
arasinda en az 1,0 mm boslugun saglanmasi
ve bu mesafenin mini-implant c¢ikarilana
kadar sabit tutulmasi  zorunlu hale
gelmektedir.  Ancak, ortodontik tedavinin
baslamasi ve mini-implantin striiklenmesi ile
kok ve mini-implant yakinlasmasi veya
temasi icin artan bir risk her zaman vardir.

Ortodontik  kuvvetler altinda  mini-
implantlarin ilk defleksiyonu hakkinda su ana
kadar yayinlanmis hicbir veri
bulunmamaktadir ve  mini-implantlarin
birkag tegetsel yuk testi de sadece sinirli veri
olusturmaktadir. Ayrica, kortikal kemik
kalihiginin mini-implant basarisi tzerine
etkisini gosteren son kanitlara ragmen (5,8),
mini-implant yer degistirmesini 6nlemek icin
kortikal kemik kalinhgi dikkate alinarak
yapilmis herhangi bir tasarim (zerinde
yayinlanmis herhangi bir veri bulun-
mamaktadir.

Literatiirde, mini-implantlarin stabilitesini
ve ankraj direncini degerlendirmek amaciyla
tegetsel kuvvet yikleme testi kullanildigi
gorilmektedir. Bu calismalarda, vidanin
klinik mobilitesi ve potansiyel kaybina neden
olabilecek bir mesafeye kadar mini-
implantlarin gosterdikleri maksimum ankraj
degerleri  kaydedilmistir  (9,10). Ancak,
literattirde sik kullanilan ortodontik kuvvetler
altinda ilk mini-implant sapma miktarini
analiz eden bir calisma yoktur.

Bu calismanin amaglari, ortodontik yuk
altinda  mini-implant sapma  miktarini

Turkish Journal of Orthodontics 2011,;24:170-180

INTRODUCTION

Using mini-implants offers an efficient
way for orthodontists to achieve stable
anchorage due to its low cost and ease of
placement and removal, besides minimal
need for patient compliance (1,2). Previously,
many studies and successful clinical cases
have been reported using mini-implants, but
failures are still seen during orthodontic
treatment (3). Furthermore, type of mini-
implant used and host factors vary so widely
that it is difficult to decide on the causes of
failures (4).

One important factor reported for failures
is the root proximity (5). Under orthodontic
forces mini-implants are reported to tip 0.4
mm to 0.9 mm (6,7). It becomes essential that
a minimum of 1.0 mm clearance between the
mini-implant and roots should be secured
while insertion and this distance should be
kept constant until removal to avoid root
proximity. However, there is always an
increasing risk for root contact or proximity
as the orthodontic treatment commences and
the mini-implant migrates.

There are presently no published data on
the initial deflection of mini-implants under
orthodontic forces, and there has been only
limited data from the few tangential load
testing of mini-implants. Furthermore, there
are no published data on any design to
prevent mini-implant displacement relative to
cortical bone thickness despite recent
evidence demonstrating the effect of cortical
bone thickness on mini-implant success (5,8).
In the evaluation of stability and force
anchorage resistance of mini-implants,
tangential force loading test has been used in
the literature. In these studies, maximum
anchorage values were recorded until the
mini-implants displaced to a distance that
would result in clinical screw mobility and
potential failure (9,10). However, the
literature lacks of a study analyzing the initial
amount of mini-implant deflection under
frequently used orthodontic forces.

The aims of this study were to determine
the amount of mini-implant deflection under
orthodontic loading and examine the
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Sekil 1. A, MiR'in iistten
goriintiisii B, MIR

gikintilarmin goriintiisii.

Figure 1. A, top view of MIR,
B, the view of the spikes

belirlemek ve mini-implantlarin yaka kismina
yerlestirilen yeni tasarlanmis bir halkanin
(MIR,  mini-implant  ring) etkinligini
incelemektedir. Bu ¢alismanin amaclari igin,
yokluk hipotezinde, 200 g kuvvet altinda
yeni tasarlanmis halka ile uygulanmis mini-
implantlar ve tek basina uygulanan mini-
implantlarin stabilitesi arasinda anlamli bir
fark olmadigi varsayilir.

GERECLER ve YONTEM

Bu calismada kullanilan mini-implantlar,
1,6 mm capinda ve 9 mm uzunlugunda
titanyum grade 5 (Ti-6Al-4V) silindirik mini-
implantlardir (TM, Trimed, Ankara, Tirkiye).
Calisma grubunda kullanilan yirmi dort MIR,
kortikal kemik vytizeyi ile temas halinde
olacak tarafinda dort cikinti bulunan
halkadan olusmaktadir. MiR’in ortasindaki
delik kismi mini-implantlarin boyun kismi ile
uyumludur (Sekil 1).

effectiveness of a newly designed ring (mini-
implant ring - MIR) placed at the collar of
mini-implants. For the purposes of this study,
the null hypothesis assumed that there is no
significant difference between the stability of
newly designed ring applied mini-implants
and mini-implants alone under 200g force.

MATERIALS and METHODS

The mini-implants used in this study were
titanium grade 5 (Ti-6Al-4V) cylindrical mini-
implants (TM, Trimed, Ankara, Turkey) of 1.6
mm diameter and 9 mm length. Twenty-four
MIRs used in the study group consist of a
ring, which has four spikes at the side that
will be in touch with the cortical bone
surface. The hole of the MIR fits to the neck
of the mini-implants (Figure 1).

The ilium of bovine was used for this
study. Cortical thickness of bone segments

Bu calismada sigir kalca kemigi
kullanilmigtir. Kortikal kemik segmentlerinin
kalinligi insan maksilla ve mandibula kortikal
kalinliklari ile benzer ortalama degerler
olacak sekilde, ilyosakral eklemden kalga
eklemine dogru yaklasik olarak 0,5 - 2,5
mm’dir (11,12). Genisligi en az 5 mm olan 8
adet kemik diliminin her birine 6’sar adet
mini-implant uygulanmistir (Sekil 2). Kontrol
ve calisma grubu icin kortikal kemik
segmentlerinin kalinliklarinin esit dagilimini
saglamak amaciyla, komsu mini-implantlarin
biri kontrol grubundan digeri ise calisma
grubundan olacak sekilde diizenlenmistir.
Mini-implantlarin  uygulamasindan sonra
kemik dilimleri, her vida cevresinde en az 4
mm kemik dokusu olan kigtk bloklar
halinde kesitlere ayrilmistir (13,14).

were approximately 0.5 to 2.5 mm from the
iliosacral joint toward the hip joint which
present similar mean values of cortical
thicknesses with human maxilla and
mandible (11,12). Six mini-implants were
applied to each of 8 bone slices which had a
minimum width of 5 mm (Figure 2). In order
to ensure the even distribution of the cortical
thicknesses of bone segments for the control
and the study group, neighbour mini-
implants were arranged as one from the
control group and the adjacent from the
study group. Bone slices were sectioned into
small blocks which had a minimum of 4 mm
of bone tissue each screw prior to insertion of
the mini-implants (13,14).

Tiirk Ortodonti Dergisi 2011,24:170-180
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Mini-implantlarin, mekanik test eksenine
dik hale getirilmesi amaciyla kemik bloklari
akrilik recine icerisine gomulurken 6zel bir
aparat kullamlmistir. Mini-implantlar vida
eksenine dik 200 g kuvvet ile teste tabi
tutulmuslardir ve her bir vidanin yer
degistirmesi Instron Universal Test Makinesi
kullanilarak saniyede 0,05 mm hizinda
capraz kafa hareketinde (10), mm cinsinden
olctlmustar (Sekil 3). Yukleme testinden
sonra, her bir mini-implant cikarlmistir ve
kemik ornekleri mini-implant deliginin
merkezinden gececek sekilde kesitlere
ayrilmistir. Her kesitin kortikal kemik kalinligi
ince uclu bir dijital cetvel (Guanglu Europa,
Pekin, Cin) ile cam buyite¢ altinda iki kez
olcilmus ve ortalamalari kaydedilmistir.
Ornekler, ince ve kalin kortikal kemige sahip
olmalarina gére hem calisma hem de kontrol
grubunda alt gruplara ayrilmistir.

istatistiksel testler, istatistik yazilimi SPSS
15,0 (SPSS Inc, Chicago, IL, ABD) ile
yapilmistir. Calisamaya baglamadan 6nce, bir
power analizi yapilmis, her grup icin 24
orneklem buydkltgunin p=0.05 anlamhlik
diizeyinde %95 glic verecegini ortaya
koymustur. Grup farklari bagimsiz 6rneklem t
testi  ve Mann-Whitney U testi ile
incelenmistir. P<0,05 iken sonug¢ anlamli
olarak saptanmustir.

BULGULAR

MIR ile uygulanan mini-implantlarin
ortalama deplasman degerleri MIR olmadan
uygulanan mini-implantlarinki ile

Turkish Journal of Orthodontics 2011,24:170-180

A custom-made device was used while
embedding the bone blocks in the acrylic
resin, so that the mini-implants were aligned
perpendicular to the axis of the mechanical
testing. Mini-implants were subjected to a
tangential force load of 200 g perpendicular
to the screw, and displacement of screws
were measured in millimeters at a crosshead
speed of 0.05 mm per second (10) by an
Instron Universal Testing machine (Figure 3).
After the loading test, each mini-implant was
removed and the samples were sectioned
through the center of the mini-implant hole.
Cortical bone thickness of each section was
measured twice under magnifying glass with

Sekil 2. Kemik dilimi
tizerindeki mini-
implantlardan soldaki 3
tanesi uygulanmis durumda,
sagdakiler uygulanmaya
hazir. Yanyana olan mini-
implantlarin biri kontrol,

digeri test grubuna ait.

Figure 2. Mini-implants on
bone slices, 3 of them on left
are inserted, the right ones
will be inserted. Adjacent
mini-implants are one from
the control and the other one

from the test group.

Sekil 3. Mini-implantlara

ytikleme testi uygulanmasi.

Figure 3. Load testing of the

mini-implants.
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Tablo 1. Mini-implantlarin

devrilme miktar: (mm).

Table 1. Migration of mini-

implants (in mm’s).

Tablo 2. Kortikal kemik
kalinhiginin (KKK) gruplar

arasi karsilastirilmasi .
Table 2. Intergroup

comparison of the cortical

bone thicknesses (CBT) .
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karsilagtirildiginda anlamli derecede daha
diistik bulunmustur (Tablo 1). MIiR ve kontrol
gruplarinda kemik orneklerinin  kortikal
kalinliklari ortalamasi (MiR=1,24 + 0,39 mm
ve kontrol= 1,26 = 0,37 mm) herhangi bir
fark gostermemistir (Tablo 2). Her grup iki alt
gruba bolinmis ve kortikal  kemik
kalinliklarinin grup ortalama degerlerinden
daha fazla ya da daha disiik olmasina gore
“Kahn” ya da “ince” olarak alt gruplara
ayrilmiglardir. ince alt gruplarda (MIiR ve
kontrol) ve kalin alt gruplarda (MIR ve
kontrol)  kortikal ~ kemik  kalinliklar
kiyasladiginda sonuclar benzer bulunmustur
(Tablo 2).

Tozlu, Nalbantgil, Oztoprak, Ozdemir

a fine tip digital caliper (Guanglu Europa,
China),
recorded. According to the cortical thickness

Beijing, and the average was
of the samples, study (MIR) and control
groups were sub-grouped as having thin and
thick cortical bone.

Statistical tests were carried out with the
statistics software SPSS 15.0 (SPSS Inc.,
Chicago, IL, USA). Before the study, a power
analysis was carried out; which, revealed that
a sample size of 24 for each group would
give 95%
differences at p = 0.05 significance level.

power to detect significant

Group differences were studied by the

Devrilme / Altgruplar/ Devrilme / p
Migration Subgroups Migration
(ort + SS / mean (ort £ SS/ mean * SD)
+SD)
MIR grubu / ince / thin 0.04+0.03
MIR group 0.03+0.02 0.059
kalin / thick 0.027+0.02
Kontrol / ince / thin 0.22+0.05
Control 0.16+0.08 0.000 ***
kalin / thick 0.098+0.06
p 0.000 *** 0.000 *** 0.002 **

** p<0.01; ***, p<0.001

200 g kuvvet uygulandiginda, ince kortikal
kemik o6rneklerinde MIR ile uygulanan mini-
implantlarin tek basina uygulanan mini-
implantlar ile karsilastirildiginda ortalama
deplasmanlarinin anlamli derecede daha az

independent samples t test and Mann-
Whitney U test. When the p value was <0.05,
the result was determined as significant.

n KKK / CBT Altgruplar / n KKK/ CBT p
(mm) Subgroups (mm)
(ort +SS/ (ort + SS/ mean * SD)
mean * SD)
MIR grubu / ince / thin 12 0,94+0,21 "
MIR group 24  1,24+0,39 0,002
kalin / thick 12 1,54+0,27
Kontrol / ince / thin 12 0,96+0,19
Control 24  1,26+0,37 0,003 **
kalin / thick 12 1,56+0,23
Toplam / Total 48 1,25+0,37
p 0.998 0.709 0.887

**: p<0.01

Tiirk Ortodonti Dergisi 2011,;24:170-180
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oldugu saptanmistir. Ayrica, kalin alt
gruplarda  MIR ile uygulanan mini-
implantlarin ~ deplasmani  tek  basina
uygulanan mini-implantlarinkinden 6nemli
olcide daha azdir (p<0,01). Kontrol
grubunda kortikal kemik kalinhgr mini-
implantlarin  deplasmani tzerinde etkili
olmustur. Ancak, MIR ile uygulanan vidalarin
ortalama deplasmani dolayisiyla stabilitesi
kortikal kemik kalinligindan etkilenmemistir
(p>0,05). Boylece, MIR grubunda artan
stabilite degerlerine gore, bu calismanin
hipotezi reddedilmistir.

TARTISMA

Mini-implant ve kemik ylzeyinin temas
durumu bir mini-implanttan beklenen ankraj
degeri icin belirleyicidir (8,15). Buytk
caplarda mini-implantlarin kemik ile daha
fazla temas ytizeyi alani sagladigi, bunun bir
sonucu olarak kemik-vida ara yiiziinde artan
stirtinmenin ve daha fazla destegin, tork ve
ankraj kuvvet direncini arttirdigi gosterilmistir
(9,10). Ancak, wuygulama alanlarinin
anatomik sinirlamalari nedeniyle 1,6
mm’den daha buyik bir capa sahip mini-
implantlarin guvenli bir sekilde
yerlestirilememesi klinik sorunlar ortaya
koymaktadir (16,17). Bunu vyani sira,
baslangicta givenli bir mesafede
yerlestirilmis olsa bile, bir mini-implantin
tedavi sirasinda  istenmeyen alanlara
stiriklenme veya koklere dokunma ya da cok
yakinlagma riski vardir (18). Kuroda ve ark.
(5) tarafindan yapilan bir klinik calismada,
kok yakinhiginin mini-implant
basarisizliklarini artiran bir faktor oldugu
sonucuna varilmistir. Ayrica, bir hayvan
calismasinda koklere yakin yerlestirilen mini-
implantlarin ¢evresinde vyeterli remodelling
olmadigindan, mdisait bir alveoler alanda
yerlestirilmis mini-implantlara oranla mini-
implant  cevresinde daha az kemik
yogunluguna rastlanmistir  (19). Ayrica,
okliizal kuvvetlerin dis tizerinden koke yakin
yerlestirilen mini-implantlara iletildigi ve
bunun da mini-implant basarisizligina neden
oldugu 6ne strtlmastir. Kisa ve ince mini-
implant, duasik yerlestirme torku ile
muhtemel kemik zararini azaltmak ve kok
temasindan kacinmak icin tavsiye edilebilir;
ote yandan, kigik bir mini-implantin,
ortodontik ankraj olarak daha dusuk bir

Turkish Journal of Orthodontics 2011,;24:170-180

RESULTS

The mean displacement values of mini-
implants inserted with MIR was significantly
lower when compared with that of mini-
implants inserted without MIR (Table I). Mean
cortical thicknesses of bone samples for MIR
and control groups did not show any
difference (1.24 + 0.39 mm and 1.26 = 0.37
mm’s respectively) (Table 2). Each group was
divided into two subgroups and these
subgroups were assigned as “Thick” or
“Thin” according to their cortical bone
thickness either greater or lower than the
mean values of the groups. Cortical bone
thickness for the thick subgroups was
significantly higher than the ones for thin
subgroups (p<0.001). Cortical bone thickness
for thin subgroups (both MIR and Control)
and thick subgroups (both MIR and Control)
were similar when compared (Table I1).

Under 200g of force, in samples with thin
cortical bone, mean displacement of the mini-
implants inserted with MIR was significantly
less when compared with the mean
displacement of the mini-implants alone.
Also, mean displacement of mini-implants
inserted with MIR was significantly less than
those of the mini-implants alone in the thick
subgroups (p<0.01). Cortical bone thickness
had an effect on the displacement of mini-
implants of the control group. However, mean
displacement, hence stability didn’t differ
significantly with respect to cortical bone
thickness if the screws were applied with MIR
(p>0.05). Thus, according to the increased
stability values in the MIR group, the null
hypothesis of this study was rejected.

DISCUSSION

The nature of the contact surface of a
mini-implant and bone is the determinant for
the anchorage value to be expected from that
mini-implant (8,15). It has been shown that
mini-implants with larger diameters provide a
greater contact surface area with the bone;
which, increases torque and anchorage force
resistance as a result of increased friction and
greater support at the bone-to-screw interface
(9,10). However, insertion of a mini-implant
with a larger diameter than 1.6 mm presents
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basari orani vardir (20). Kigik mini-
implantin  stabilitesini  gelistirmek icin,
tasarim, yiizey isleme ve yerlestirme yontemi
gibi unsurlari gelistirme ihtiyaci vardir.
Gortinlise gore, mini-implant stabilitesi ve
striklenmeye karst  direnci  belirleyen
degiskenleri aciga kavusturmak icin daha
fazla sayida calisma yapilmasi gerekmektedir.

Klinisyenler kemik parametreleri tizerinde
cok az kontrole sahip olabildiginden mini-
implantlara gore iki kat daha dustk
basarisizlik riskine sahip palatal implant ve
miniplaklari gittikce artan bir sekilde tercih
etmektedirler (21). Ote yandan, miniplaklar
icin  gerekli olan  kapsamli  cerrahi
prosedurleri dikkate aldigimizda cerrahi
prosedirin  basitlestirilmesi ~ ve  tim
prosediriin ortodontistin ofisinde
gerceklestirebilmesi amaciyla, kemik ankraj
nitesinde kortikal plaktan maksimum destek
alabilecek yeni bir tasarrm  yapma
zorunlulugu vardir. Mevcut vida tasarimini
irdeleyen bircok mini-implant calismasi
vardir; ne yazik ki geleneksel uygulamalara
alternatif gelistirmeyi ve mini-implantlarin
kuvvet ankraj direncini artirmayr amaclayan
cok az sayida calisma vardir (9,10).

Mini-implantlar  stabilitelerini  btyutk
oranda kortikal kemikten aldigindan, mini-
implantlarin kortikal kemik ile temas eden
yuzey alanini arttirmak icin bir aparat
tasarlanmisti. MIR, mini-implantin vidanin
striiklenmeye karsi direncini artirmak icin
kemige batan dort adet diken ¢ikintiya
sahiptir. Nalbantgil ve ark. (22), sonlu
elemanlar analizi kullanarak, miniplaklar
tzerindeki dikenlerin fiksasyon vidalarindaki
stresi azaltmada oldukca etkili oldugu ve
dikenlerin mevcut yukit komsu kortikal
kemige dagittigi sonucuna varmiglardir.

Bu calismada, klinikte en sik karsilagilan
durumu taklit eder sekilde kuvvet vida uzun
eksenine dik uygulanmistir. Ancak, mini-
implantin ~ kemik ara yuzinde stres
konsantrasyonlarinda artisa ve mini-implant
kaybina neden olan tork kemik (zerinde
daha fazla miktarda olusmaktadir (23,24).
Normalde, geleneksel vida implant ile yik
yogunlugu ilk vyivlerde olusma egilimi
gosterir ve bu durum ilk yiv cevresindeki
kortikal kemikte artan strese yol acar ve o
bolgede muhtemel kemik rezorbsiyonuna
neden olur (17,25). Yk daha genis bir kemik

Tozlu, Nalbantgil, Oztoprak, Ozdemir

clinical challenges in the safe insertion of
these mini-implants because of the anatomic
limitations of the area (16,17). Besides, a
mini-implant, even placed at a safe distance
at the beginning, carries the risk to drift
during treatment into unwanted areas or may
touch or become too close to the roots (18).
In a clinical study by Kuroda et al. (5) it was
concluded that root proximity was a factor
increasing failures of mini-implants. Also, it
was stated in the report of an animal study
that bone mass around a mini-implant placed
very close to a root was less than that of a
mini-implant placed in an adequate alveolar
area, because sufficient bone remodeling did
not occur around the former (19).
Furthermore, it was suggested that occlusal
force was transmitted through the tooth to the
mini-implants in proximity, which caused
failure. A short and thin mini-implant with
low insertion torque is recommended to
avoid root contact and to reduce damage; on
the other hand, a smaller mini-implant would
have a lower success rate as orthodontic
anchorage (20). To enhance the stability of
the small mini-implant, there is need to
improve the design, surface treatment and
insertion method. Apparently, more studies
are needed to inquire into the variables
dictating mini-implant stability and resistance
to drift.

Since, clinicians have little control on
bone parameters, they are increasingly
favoring palatal implants and mini-plates
given the two fold lower risk of failure than
mini-implants (21). On the other hand, taking
the needed comprehensive surgical
procedures for mini-plates into account; for
the purpose of simplification of the surgical
procedure and keeping the whole procedure
in the orthodontist’s office, it is a necessity to
come up with a new design in the bone
anchorage unit in order to get maximum
support from the available cortical plate.
There are many mini-implant studies on the
current screw design; unfortunately, there are
only a few studies pointing out to or
developing an alternative to conventional
applications to improve the force anchorage
resistance of mini-implants (9,10).

Tiirk Ortodonti Dergisi 2011,;24:170-180
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yuzeyine dagitilabilirse, hasar, yani bir alan
tzerindeki strese bagli olan yikim azaltilabilir
(24). Bu calismada dogrulandigi gibi, yikin
daha genis bir alana dagitilmasi, mini-
implantin stabilite ve direncini arttiracaktir.

Bu calismada, MIR’in degisik kortikal
kemik kalinliklarinda mini-implant
stiriklenmesine olan etkisi
degerlendirilmistir. Brettin ve ark. (9)
tarafindan yapilan bir calismada kortikal
kemik kalinliginin mono-kortikal vidalarin
ankraj potansiyelleri acisindan 6nemli bir
faktor oldugu bildirilmistir. Yazarlar, gruplar
arasinda kortikal kemik kalinhginin aralig
cok kucuk degilse, stabilite tizerine olan
etkisinin kanitlanabilir olacagini
belirtmislerdir. Bu c¢alismanin sonuglari,
Brettin ve ark.’nin (9) verilerine uygun olarak,
ince ve kalin kortikal kemik gruplarinda
uygulanmig olan mini-implantlarin
stabilitelerinde ve ankraj degerlerinde
kortikal kemik kalinhigina gore anlamli bir
fark oldugunu gostermektedir. Motoyoshi ve
ark. (26) kortikal kemik kalinhginin mini-
implantlarin  basarisi  tzerine  etkisini
degerlendirmisler ve daha yiiksek basari
oranlarina sahip olabilmek icin mini-implant
uygulanan bolgenin en az 1 mm kortikal
kemik kalinligina sahip olmasi gerektigi
sonucuna varmiglardir. Bir baska calismada,
yiksek mandibular dizlem agisina sahip
hastalarda potansiyel ince kortikal kemik
varligindan dolayi basarisizlik olmamasi icin
mini-implantlarin  uygulanmasinda  6zel
dikkat gerektigi vurgulanmistir (8). Benzer
kaygilar, yetiskinlere gore daha az kemik
yogunluguna sahip cocuk hastalar icin de
gecerlidir (27).

Bizim sonuclarimiz, MIR ile uygulanan
mini-implantlarin tek basina uygulanmis
olanlara gore ytikleme testinde daha ytiksek
degerler gosterdigini, daha yiksek primer
stabilite ve artmis ankraj degerleri sagladigini
ortaya koymaktadir. MiR’in etkileri &zellikle
ince kortikal kemik 6rneklerinde kalin
kortikal kemik o©rneklerine gore kuvvet
direnci acisindan daha belirgin olmustur.

ince ve kalin kortikal kemiklerin kemik
orneklerinde vyerlestirilmis mini-implantlarin
stabilitesinde anlamli derecede fark olmasina
karsin ayni alt gruplarda MIR ile uygulanmis
mini-implantlarin stabilitelerinde hicbir fark
yoktur. Bu nedenle MIR’in diisiik kemik

Turkish Journal of Orthodontics 2011,;24:170-180

Since mini-implants gain most of their
stability from the cortical bone, an appliance
was designed to increase the cortical bone
surface area in contact with mini-implants.
MIR is a ring with four spines grabbing the
bone to increase the resistance against
drifting. Nalbantgil et al. (22) using finite
element analysis, concluded that spines on
the mini-plates are highly effective in
reducing stress on the fixation screws and
distribute the load to the spines going into the
neighboring cortical plate.

In the present study, the force was applied
perpendicular to the long axis of the screw
imitating the most often encountered
occurrence in the clinic. Unfortunately, the
greater the proportion of the force that is not
along the long axis of the mini-implant, the
greater the amount of torque on the bone to
mini-implant interface which is the cause of
increase in the stress concentrations in
unfavorable areas leading to failure(23,24).
Normally, with the conventional screw
implant, load concentration have a tendency
to appear at the first threads leading to
increased stress at the surrounding cortical
bone and possibly resulting with bone
resorption in that area (17,25). If the load can
be delivered to a larger bone surface,
damage, which is relative to stress over an
area might be reduced (24). As this study
confirms, the greater the area of distributed
load, the greater the mini-implant’s stability
and resistance to loading.

In this study, the effect of MIR on mini-
implant drift relative to cortical bone
thickness was evaluated. In a study by Brettin
et al. (9) cortical bone thickness was reported
to be an important factor in anchorage
potential of mono-cortical screws. They
stated that if the range of cortical bone
thickness between the groups is not too
small, its effect on stability could be
demonstrable. One of the results of this studly,
in accordance with Brettin et al’s data, show
that the stability of mini-implants inserted in
thin and thick cortical bone groups presented
significant difference in the anchorage values
with respect to the thickness of the cortical
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yogunlugu ve/veya ince kortikal kemik
dezavantajlarinin  ortadan  kaldirilmasi
konusunda oldukga etkili oldugu soylenebilir.
Ayrica, MIR klinik kullanim ve uygulama
kolayligi acisindan da ¢ok avantajhidir. Flep
cerrahisi, insizyon ya da dikislere gerek
yoktur, sadece vylizeysel anestezi altinda
punch kullanimi gerekmektedir.

in-vitro calismalar hemen yiikleme
yapilabilen mini-implantlarin stabilitesini
inceleyip arastirmak icin vyeterli kabul
edilmektedir;  ¢inkd  mini-implantlarin
stabilitelerinin mekanik kilitteme sonucu
oldugu kabul edilir ve mutlaka biyolojik bir
osteointegrasyon siiresi gerekmez. Bu
calismada, mini-implantin ilk fiksasyonundan
ve mekanik 6zelliklerinden kaynaklanan vida
primer stabilitesi dikkate alinmigtir. Sigir
kalca kemiginin belirli bir kismindan elde
edilen kemik ornekleri test kosullarini
standardize etme imkani saglamistir.
Kullanilan kemik 6rnegi, ortalama 1,22 mm
kortikal kalinligina sahiptir. Bu deger, insan
maksilla ve mandibula kortikal kemik
kahnliklariyla uyumludur (12, 19, 28).

Bu in-vitro calismada, kemik dokusunun
biyolojik tepkilerini izleme eksikligi gibi bazi
limitasyonlar olabilir. Osteointegrasyon ve
kemigin  eksternal  kuvvetlere  verdigi
fizyolojik reaksiyonlari iceren sekonder
stabilitenin  irdelenmesi  ve insandaki
muhtemel kemik hasarini en aza indirecek
uygun tork degerlerinin daha iyi anlagiimasi
icin canli dokularda klinik calismalar
yapilmasi gereklidir.

SONUCLAR

e MIR, mini-implantlarin ankraj direncini
onemli olctide artirmustir.

e MIR ile uygulanan mini-implantlarin
ankraj direncindeki artis ince kortikal
kemik  o6rneklerinde daha belirgin
olmustur. MIR o6zellikle ince kortikal
kemige sahip olan hastalarda mini-
implant ankrajinda faydali olabilir.

Tozlu, Nalbantgil, Oztoprak, Ozdemir

bone. Motoyoshi et al. (26) evaluated the
effect of cortical bone thickness on the
success of mini-implants and concluded that
an insertion site of a mini-implant should
have at least a minimum of 1 mm of cortical
bone thickness in order to have higher
success rates. Another study emphasized that
special care should be taken when using
mini-implants in patients with a high
mandibular plane angle, because of potential
thin cortical bone, in order not to have
failures (8). Similar concerns are valid also for
children, who would have lower bone mass
than adults (27).

Our results suggested that mini-implants
inserted with MIR provided greater primary
stability and increased anchorage values, as
seen in the higher values of tangential
loading test, than was provided by mini-
implants alone. The effects of MIR were more
pronounced especially in samples with thin
cortical bone than in samples with thick
cortical bone in terms of the anchorage force
resistance.

Because there is a difference in the
stability of mini-implants when they are
placed in bone specimens with thin and thick
cortical bones, and no difference in the
stability of mini-implants inserted with MIR
placed in the same subgroups, it can be
concluded that MIR is very effective in the
elimination of the disadvantages of low bone
mass and/or thin cortical bone. MIR is also
very advantageous in the clinic from the
point of ease of use and application, since
there is no need for flap surgery, incision or
sutures; only a punch is used under
superficial anesthetics.

In-vitro studies are considered sufficient
to inquire into the stability of mini-implants
when there is immediate loading; because
stability is considered to result from
mechanical interlock and does not
necessarily need a biological period for
osseointegration. This study considered only
the primary stability of the screw, which is
related to initial fixation and mechanical
characteristics of the mini-implant. Bone
samples that are obtained from a specific part

Tiirk Ortodonti Dergisi 2011,;24:170-180
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MIR (mini-implant ring)
MIR (mini-implant ring)

of the

ilium of bovine enabled us to

standardize the testing conditions. The bone

sample used, had a mean cortical thickness

of 1.22 mm'’s. This value is comparable with

the cortical bone thicknesses of the human
maxilla and mandible (12,19,28).

There may be some limitations to this in-

vitro study, the main being the lack of the

monitoring of biologic responses on bone

tissue. Trials in living tissues are required for

a better understanding of secondary stability,

which

includes  osseointegration and

physiologic reactions of the bone to external

forces and to find the appropriate torque

values that minimize bone damage in the

human body.

CONCLUSIONS

MIR significantly increased the force
anchorage resistance of mini-implants.
Increase in force anchorage resistance of
MIR applied mini-implants was more
prominent in samples of thin cortical
bone. MIR might be a useful auxiliary to
mini-implants especially in patients with
thin cortical bone.
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