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Miniplak ile Alt Molar Distalizasyonu
Lower Molar Distalization with Miniplate

GIRiS

Bilindigi gibi eriskinlerde ramusun 6n si-
nirt nedeni ile, alt molar dislerin distalizas-
yonu oldukca zor elde edilmektedir. Litera-
tur incelendiginde bu tir vakalarin tedavisi
ile ilgili farkli uygulamalarin oldugu goril-
mektedir (1-7). Bu calismalarin timiinde
ankraj kaybinin 6nemli bir dezavantaj ol-
dugu vurgulanmistir (1-5). Arun ve Erverdi
(6), ankraj kaybi problemini ortadan kaldi-
rabilmek icin, mandibular headgear kullan-
mis ancak tedavi siiresince hasta kooperas-
yonunun zorluk yarattigini bildirmistir.

Ortodontik tedaviler sirasinda tiim bu
olumsuzluklarin tstesinden gelebilmek icin
iskeletsel ankraj kullanimi uygulamalari
baslatilmis, mikro-implantlar, mini-vidalar
ve mini-plaklar farkli amaclarla kullanil-
mistir (8-30). Ornegin Sugawara ve arka-
daglart (31), alt molar distalizasyonu icin
mini plak kullanarak, minor bir cerrahi ile
bukkal segmentte kitlesel hareket saglamis
ve mini-plak kullaniminin yeni ve uygun
bir metod oldugunu belirtmislerdir.

Bu olgu sunumunda, tek dise yapilan
distalizasyon ve dogrultma islemlerinde
mini plak uygulamasi sunulmustur. Bu
amacla, sadece problem olan taraftaki sag
alt daimi 1.molar dis bantlanmis ve kisa st-
rede distalizasyon ve dogrultma saglanarak
malpoze disin dizeltilmesi saglanmistir.

OLGU SUNUMU

Klinigimize tist 6n bolge dislerindeki dii-
zensizlik sebebiyle basvuran H.E. adli 9 ya-
sindaki kiz hastanin, anamnezinde herhan-
gi bir sistemik rahatsizligi bulunmadig,
konveks bir profile ve simetrik yliz yapisina
sahip oldugu gorulmustir(Resim 1).

Agiz ici muayenesinde ise, karma dentis-
yonda ve Angle sinif I molar iliskiye sahip
oldugu tespit edilmistir. Ancak erken stt di-
si cekimine bgli olarak, sag alt daimi 1.mo-
lar disin ayni taraf 2.daimi premolar disin
stirmesini engelleyecek derecede meziale
devrildigi gorilmustir. Ayrica Ust sag late-
ral disin palato-pozisyonda bulundugu be-
lirlenmistir(Resim Tc-1g). Tedavi baslangi-
cinda lateral sefalometrik ve panaromik
radyografileri alinmistir. Sefalometrik de-
gerlendirmede, normal iskeletsel degerler
ve optimum mandibular diizlem acisi tespit
edilmistir.
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INTRODUCTION

Distalization of mandibular molars is diffi-
cult especially in adult patients since the mo-
vements are limited by the anterior border of
the ramus. Several different methods have be-
en reported in the literature for this purpose
(1-7). Loss of anchorage has been considered
as an important disadvantage in the studies.
Arun and Erverdi (6) used mandibular head-
gear to overcome this problem but patient co-
operation is also found to be a disadvantage
during the treatment.

Therefore, in order to overcome such di-
sadvantages, using skeletal anchorage has be-
en considered and micro-implants, mini-
screws, and mini-plates were used during ort-
hodontic treatments (8-30). Sugawara et. al.
(31) used mini-plates for mandibular molar
distalization and stated this method to be new
and viable since it enables en masse move-
ment of the mandibular buccal segments and
the entire mandibular dentition with a minor
surgery.

In this case report, treatment by a mini-pla-
te to make unilateral molar distalization and
uprighting is reported. For this purpose, only
the lower molar tooth on the effected side
was banded and the malposition of the tooth
was corrected.

CASE PRESENTATION

A 9-year-old girl with a chief complaint of
irregularity on the upper anterior region has
referred to our clinic. The medical history of
the patient revealed no systemic diseases and
she had a convex profile and a symmetrical
face (Figure 1).

She was in the mixed dentition and Angle
Class | molar relationship was present. The
space for the mandibular right second premo-
lar was blocked by tipping of the first molar
mesially. Maxillary right lateral incisor was in
palato-position as well (Figure 1). At the be-
ginning of the treatment lateral cephalograms
and panaromic radiographies were taken. La-
teral cephalometric analysis revealed normal
skeletal relationship and optimum mandibu-
lar plane angle.

Treatment Plan and Applications

With the patients and her parents consent,
to correct maxillary right lateral incisor posi-
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Sekil 1: Hastanin tedavi

oncesi gortinimdi.

Figure 1: Case before

treatment.
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Tedavi Planlamasi ve Uygulamalar

Hasta ve ailesi bilgilendirilerek tedavi
yaklasimlari belirlendi. Ust sag lateral disin
pozisyonunu dizeltmek icin hareketli bir
aparey, alt sag daimi 2. premolar dise yer ag-
mak igin ise sag 1. molar disin distalizasyo-
nu ve dogrultulmasi kararlastirildi. Distali-
zasyon igin ankraj amacli kemik ankorlarin
kullanilmasi ve molar bandi ile kemik ankor
Unitesi arasinda elastik uygulanmasi karar-
lagtirildi.

Cerrahi islemlere, titanyum mini plaklarin
yerlestirilmesi icin gerekli anestezilerin uy-
gulanmasi ile baglandi. Ramusun 6n yiize-
yinde, eksternal oblik sirtin ortasindan 1.
molar disin 6n ytizeyinde sonlanacak sekilde
bir kesi yapildi. Arka bolgede tim mandibu-
lar korteksi ortaya cikaracak tam kalinlikta
mukoperiosteal flep kaldirildi. 32 milimetre
boyunda, I- seklindeki titanyum mini plak
(Surgi-Tec, Brugge, Belcika) kemik konturuna
uygun bir sekilde uyumlandi ve plagin stabi-
lizasyonu icin iki adet kendi kendine ilerle-
yen 5 milimetre boyunda titanyum vida kul-
lanildi. Plagin agiz disinda kalan st pargasi
dikkate alinarak flep kapatildi. Operasyon
sonrasi, hastaya antibiyotik, agri kesici ve 7
glin boyunca giinde iki kez kullaniimak tze-

tion by using a removable appliance and to

gain space for mandibular right permanent
second premolar by distalizing and uprigh-
ting the tipped first molar were planned. Dis-
talization was planned to be achieved by
using a bone anchor. Chain elastics were de-
cided to be applied between bone anchor
and the mandibular molar band.

The surgical procedure began with the re-
quired local anesthesia in order to place the
bone anchorage titanium miniplates. An inci-
sion is made over the anterior aspect of the
ramus of the mandible from midpoint of the
external oblique ridge curving into vestibule
ending at the first molar tooth. The full thick-
ness mucoperiosteal flap was reflected to
identify whole mandibular cortex at posterior
region. A 32 millimeter length, I-shaped tita-
nium miniplate (Surgi-Tec, Brugge, Belgium)
was contoured according to the bone surface
and two 5 millimeter length self-tapping
screws were used for the stabilization of the
plate. The wound edges were closed by pa-
ying attention to the upper portion (Fig. 2a).
Postoperatively, antibiotics, pain medicati-
ons, and chlorhexidine rinse twice a day for 7
days were given.
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re %1'lik klorhex agiz gargarasi verildi.

Cerrahi islemden 1 hafta sonra yara iyiles-
mesi kontrol edildi ve dikisler alindi. 10 giin
sonra sag alt 1. molar dis bandinin mesial
kismina bir klit puntolanarak bantland. Klit-
le kemik ankor tnitesi arasinda 90 gr. kuvvet
uygulayan zincir elastik takildi (Resim 2, 3).
Kuvvet uygulanisindan 2 ay sonra diste hafif
bir distolingual rotasyon gozlendi. Bu rotas-
yonu engellemek amaciyla molar bandinin
lingual atagmani ile kemik ankor (nitesi ara-
sina yeni bir zincir elastik eklendi.

Hasta yedi ay boyunca ortodontik ve peri-
odontal hijyen agisindan dikkatli bir sekilde
izlendi. Yeterli oranda distalizasyon ve dik-
lesme saglandiktan sonra, elde edilen sonu-
cun stabilizasyonu icin elastik zincir kuvveti
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After a period of one week, healing was
controlled and the sutures were removed. Ten
days after the surgical procedure, mandibular
right first molar was banded with a cleat sol-
dered on the mesial surface and a chain elas-
tic exerting 90 gr. of force was placed betwe-
en bone anchor and the cleat (Figures 2, 3).
Two months after force application, slight dis-
tolingual rotation was seen. In order to pre-
vent further rotation, additional chain elastic
was placed between bone anchor and lingu-
al cleat of molar band.

Patient was examined periodically during
7 months and the hygiene was controlled ca-
refully during the treatment. After maintaining
enough distalization and uprighting, chain
force was reduced to 40 gr. for preventing re-

Sekil 2: Dis tomuruklarina

gore miniplak konumu.

Figure 2: Position of the
miniplate in relation to tooth
buds.

Sekil 3: Mini plagin ve kuvvet
mekaniginin ag1z ici

gorinimii.

Figure 3: View of mini-plaque

and force application.
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Sekil 4: Hastanin tedavi

sonrasi gorinimii.

Figure 4: Case after treatment.
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40 gr.a indirildi ve 12 ay boyunca sag 2. pre-
molar disin stiirmesi takip edildi (Resim 4).

Tedavi sonunda yapilan sefalometrik de-
gerlendirmede 14 adet 6lciim yapildi. Litera-
ttrde belirtildigi gibi, 5 yasindan sonra Sella
Turcica’nin 6n duvari ve kribriform diizlem
degismedigi goz oniine alinarak (32,33), ytiz
iskelet yapisinda biytime ile gozlenen degi-
simler bu sabit yapilarla belirlenebilmektedir
(34), bu olgunun degerlendirilmesinde, C
noktasi(kribriform diizlemin nazal kemikle
birlestigi en 6n nokta) ve T noktasindan (Sel-
la Turcica’nin 6n duvari ile tiberkiltm sella-
nin birlestigi en Gst nokta) gecen CT horizon-
tal referans diizlemi kullanildi (5,34). T nok-
tasindan CT duzlemini dik kesen RD diizle-
mi ise dikey referans diizlemi olarak kullanil-
di (5,34).

Tedavi Sonuglari

Tedavi 6ncesi ve sonrasi sefalometrik so-
nuclar Tablo I’ de gosterilmistir. iskeletsel ya-
pilarin bir cogu stabil kalirken, alt sag 1.mo-
lar disin distal kaspi ile RD referans diizlemi
arasindaki mesafe azalmis, uzun aksi ile CT
referans dizlemi arasindaki agi da artmustir.
Ayrica yine alt T.molar disin uzun aksi ile alt
cene dizlemi arasindaki agi azalmis ve alt
cene dizlemine gore olan mesafesi de art-
mistir. Alt keserlerde bir miktar ekstriizyon ve
retraksiyon bulunmustur. Total cakistirmada,

lapse. Afterwards, the eruption of mandibular
right second premolar was followed for 12
months (Figure 4).

Fourteen cephalometric measurements
were evaluated on the cephalometric radiog-
raphs after the treatment. As it is stated, since
the anterior wall of Sella Turcica and the crib-
riform plate remain unchanged after age of 5
(32,33), it should be possible to evaluate
growth changes of the facial skeleton on the-
se stable structures (34). The coordinate
system used in this study included CT hori-
zontal reference line, which passes through
point C (the most anterior point of cribriform
plate at the junction with the nasal bone) and
point T (the most superior point of the anteri-
or wall of Sella Turcica at the junction with
tuberculum sella.) (5,34). RD was used as the
vertical reference line, achieved by a perpen-
dicular line to CT plane at point T (5,34).

Treatment Results

The pre-treatment and post-treatment cep-
halometric results are shown in Table I. Whi-
le major skeletal form remained unchanged,
the distance between the distal cusps of the
lower molar to RD plane was decreased di-
recting the distalization. The angle between
the long axes of the lower molar to the CT re-
ference plane was increased. Also the angle

Tiirk Ortodonti Dergisi 2007,20:164-173
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Uygulama éncesi /

Uygulama sonrasi /

Pretreatment Posttreatment
SNA(9) 75 74
SNB(9) 74 72
ANB(?) 1 2
GoGnSN(®) 36 37,5
L6/RD(mm) 14 9
L6/CT(mm) 61 64
L1/RD(mm) 50 49
L1/CT(mm) 68 72
L6/CT(?) 57 65
L1/CT(®) 61,5 60
L6/MP(mm) 25 26
L6/MP(9) 91 82,5
L1/MP(mm) 38,5 40,5
L1/MP(?) 86 85

alt cenenin arkaya rotasyonlu biiyime mode-
li gosterdigi ve st cene ile birlikte yumusak
dokularin da biytume degisiklikleri gosterdigi
tespit edilmistir. Lokal cakistirmada ise, molar
distalizasyonu ve diklesmesi ile birlikte alt
keserlerde ekstriizyon belirlenmistir (Resim
5A, 5B).

Sonug olarak, tedavi sonunda kemik ank-
raj sistemi kullanilarak ve sadece tek dis
bantlanacak sekilde, alt 1. molar disin distali-
zasyonu ve dogrultulmasi saglanmistir. Ayni
taraf daimi 2. premolar disin strmesi ile re-
tansiyon periyodu sona erdirilmistir. Tedavi
sonunda alinan panoramik radyografide, kok
rezorpsiyonunun olmadigi ve kabul edilebilir
kok paralelliginin elde edildigi gorilmstdir.

Turkish Journal of Orthodontics 2007;20:164-173

between the long axes of the lower molar to
the mandibular plane was decreased and its
distance to mandibular plane increased. Lo-
wer incisors showed some amount of extrusi-
on and retraction. The total superimposition
showed posterior rotational growth of the
mandible and the upper jaw showed growth
changes together with the soft tissues (Figure
5A). The local superimposition showed the
molar uprighting and distalization move-
ments and the extrusion of lower incisors (Fi-
gure 5B).

As a result, the uprighting and distalization
of lower right first molar was achieved by
using bone anchorage system and proper
functional occlusion was established after the

Tablo I: Uygulama 6ncesi ve

sonrasi sefalometrik Sl¢iimler.

Table I: Cephalometric
measurements before and

after treatment.

Sekil 5: Hastanin tedavi
Oncesi ve sonrast SN
Diizleminde Selladaki total

ve mandibuler ¢akistirmasi

Figure 5: Pretreatment and
posttreatment
cephalometric
superimpositions on Sella
Nasion line at Sella and
local mandibular

superimposition.
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TARTISMA

Ortodontik tedavilerde alt cenede molar
distalizasyonunun st ceneye oranla daha
zor elde edildigi bilinmektedir (30,31). Alt
molar diglerin distalizasyonunun basarilabil-
mesi icin bir ¢cok biyomekanik teknik kulla-
nilmistir (2,3,5-7,35). Kinzinger ve arkadas-
lari (1), agiz ici alt molar distalizasyonu elde
etmek icin Frozat apareyini; Byloff ve arka-
daslari (3), Franzulum apareyini ve Kirksey
(4), CD Distalizer apareyini kullanmis; Uner
ve Haydar (5), ise Jones-Jig apareyi ile molar
distalizasyonu elde etmislerdir. Tum bu ca-
lismalarda en onemli dezavantajin ankraj
kaybi oldugu vurgulanmistir. Davidovitch ve
arkadaslari (7), lip-bumper kullanimi ile, alt
keser dis egimlerinde artis oldugunu bulmus-
lardir. Jones Jig veya Franzulum apareyi ile
yapilan molar distalizasyonunda olusan res-
pirokal kuvvet, ankraj kaybina ve keser disle-
rin protriizyonuna neden olmaktadir (3,5).
Tum bu tekniklerde, hasta kooperasyonu,
molarlarin devrilmesi, ankraj kaybi ve keser-
lerin protriizyonu gibi dezavantajlar goril-
musttr (3,5,7,30). Bu sebeple, molar distali-
zasyonunda ankraj kaybini engellemek icin
cesitli ankraj yaklasimlari distinGImastir (2).

Boylece, rijit agiz ici ankraj sistemleri
olan kemik ici implantlar kullanilmaya bas-
lanmistir. Ankraj Unitesi ve vidasi saf titan-
yumdan olusan "iskelet ankraj sistemi" (SAS)
gelistirilmis ve ortodontik ankraj tnitesi ola-
rak kullanima girmistir (22,23,30,31). Bu sis-
temle molar distalizasyonu (8,18,24,26,36),
molar mezializasyonu (24), gomulu dislerin
sirdirilmesi (24,37,38), intriizyon
(20,29,30,39,40) ve retraksiyon
(20,24,25,41) tedavilerine iliskin calismalar
literatiirde gosterilmistir. implant kullanimi
ile kolay ve tahmin edilebilir sonuclara ula-
silabilmektedir (42). Sugawara ve arkadasla-
ri (31), iskelet ankraj sisteminin alt molar dis-
lerin distalizasyonu icin etkili oldugunu bil-
dirmislerdir. Benzer sekilde Chung ve arka-
daglari (8), alt molar dislerin distalizasyonun-
da mikro-implant kullanimini basarili bul-
muslardir.

Ortognatik cerrahide fiksasyon amacl
kullanilan titanyum mini-plaklar da ortodon-
tik hareketlerde ankraj kaynag olarak kulla-
nilabilmektedir (43).

Bu olgu sunumunda, sag alt Il.stit molar
disin erken ¢ekimi ve 6nlem alinmamasina
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treatment. After the eruption of second pre-
molar the retention period was terminated.
The post-treatment panoramic radiography
confirmed no root resorption in the treatment
area as well as an acceptable root paralleling.

DISCUSSION

In orthodontics it is known that, the distal
movement of mandibular molars is much mo-
re difficult than the distalization of maxillary
molars (30,31). To achieve satisfactory re-
sults, several biomechanical strategies have
been used to move the mandibular molars
distally (2,3,5-7,35). Kinzinger et al. (1), intro-
duced Frozat appliance for intra-oral mandi-
bular molar distalization. Byloff et al. (3), int-
roduced Franzulum Appliance, Kirksey (4),
used CD Distalizer Appliance, Uner and
Haydar (5), used Jones-Jig for mandibular mo-
lar distalizations. Davidovitch et al. (7) repor-
ted an increase in angulation of mandibular
incisors when a lip-bumper was used. In dis-
talization with the Jones Jig or Franzulum
appliances, reciprocal forces cause anchora-
ge loss and protrusion of the anterior teeth
(3,5). The patient cooperation, tipping move-
ment, anchorage loss, and flaring of the inci-
sors are considered to be the disadvantages of
such methods (30). Therefore, various ancho-
rage approaches in mandibular molar distali-
zation have been mentioned (2).

Consequently, endosseous implants are
being used in order to provide rigid intraoral
anchorage. The skeletal anchorage system
(SAS) has been developed that uses pure tita-
nium anchor plates and screws as absolute
orthodontic anchorage units (22,23,30,31).
Different treatment modalities were mainta-
ined; such as molar distalization
(8,18,24,26,36), molar mesialization (24),
eruption of impacted teeth (24,37,38), intrusi-
on  (20,29,30,39,40) and retraction
(20,24,25,41). Easier and more predictable
results can be achieved by using implants
(42). Sugawara et al. (31), stated that skeletal
anchorage system is effective to move mandi-
bular molars distally. Chung et al. (8), obta-
ined successful results with micro implants
for distalization of mandibular molars as well.
Titanium miniplates, used in orthognathic
surgery for osteotomy fixation, can also be

Tiirk Ortodonti Dergisi 2007,20:164-173
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baglh olarak ayni taraf 1.daimi molar dis bos-
luga dogru devrilmistir. Tedavinin asil amaci
molar disin diklestirilerek distalize edilmesi
ve daimi 2.premolar dise yer saglanabilmesi-
dir. Bu amacla, kemik ici ankraj sisteminin
kullanimina karar verilmis ve titanyum mini-
plak uygulanmistir. Kemik ici ankraj sistemi
ramusun 6n ylzeyinde retromolar bolgeye
yerlestirilmistir. Mini-plaklarin en 6nemli
avantaji, osseointegrasyon beklenmeden
kuvvet uygulanmasina imkan saglamasidir
(23). Cheng ve arkadaslari (44), mini-vida ile
mini-plak arasinda basari acisindan belirgin
bir farkhlik tespit edememis ancak, bazi risk-
li vakalarda mini-plaklarin kullanimini 6ner-
mislerdir. Mini-vidalar daha ufak boyutlari,
az maliyetleri ve hemen kuvvet yiklenebil-
meleri dolayisiyla yaygin olarak kullanilmak-
tadir (45). Bununla birlikte, basing altinda
implant veya plaklar kadar stabil kalmamak-
tadir (46). Sherwood ve arkadagslari (43),
mini-plaklarin, cogu kemik ylizeyine her-
hangi bir zarar olusturmadan, kolaylikla
uyumlanabilecegini ve ankraj amaci ile kul-
lanilabilecegini belirtmislerdir. Ayrica mini-
plaklarin kullanimi ile, alt molarlarda intruz-
yon ve alt bukkal segmentlerin veya dentis-
yonun kitle halinde distalizasyonunun miim-
kiin oldugu; boylece ortodontik islemlerin
kolaylasacagi vurgulanmistir (31).

Bu olgu sunumunda, mini-plak tedavi
stiresince stabil kalarak uygun bir ankraj sag-
lamustir.  Yerlestirilmesi ve uzaklastiriimasi
sirasinda hastada herhangi bir rahatsizlik
olusturmamis, tedavi boyunca yeterli oral
hijyen strdurilmustar. Alt molar diste is-
tenen distalizasyon ve dogrultma hareketi ile
beraber daimi 2.premolar icin yeterli yer el-
de edilmistir. Sonug olarak, titanyum mini-
plaklarin alt molar distalizasyonu igin sag-
lam ve vyeterli rijit ankraj saglayabildigi
gorulmustar.

Ozellikle ankraj (nitesinin olusturul-
masinda zorluk cekilen vakalarda, kemik
ankraj tnitelerinin kullanilmasinin avantaj-
lart vardir. Dogru bir endikasyon, dikkatli bir
cerrahi yaklasim ve tedavi stiresince stirecek
iyi bir oral hijyen basari agisindan 6nemli
faktorlerdir.
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used as skeletal anchorage for orthodontic
movements (43).

In the current case, due to the early loss of
mandibular right second deciduous molar, the
first permanent molar was tipped towards the
space. The main objective was to gain space
for the permanent second premolar by up-
righting and distalizing the first permanent
molar. Movement was planned to be achi-
eved by using a bone anchorage system and
for this purpose a titanium mini-plate was
used. The bone anchorage plate was placed
on the anterior border of the ramus on the ret-
romolar region. The opportunity of force app-
lication without waiting for osseointegration
is considered to be a great advantage for mini
plates (23). Cheng et al. (44), have determined
no significant difference in the survival rate
between mini-plates and mini-screws. They
have also emphasized the usage of mini-pla-
tes in more hazardous situations. Mini-screws
are commonly used for their small sizes, low
costs and features of immediate loading (45).
On the other hand, they can not be as stable
as implants or plates under pressure (46).
Sherwood et.al (43), recommended that mini-
plates can easily be adapted to most bony sur-
faces with no risk of damage to nerves or
roots and that they can be used for anchorage
purposes. It has been stated that intrusion of
the mandibular molars and en-masse dis-
talization of the mandibular buccal segments
or the entire dentition is possible and the ort-
hodontic procedures can be simplified by
using miniplate units (31).

In the current case report, the mini-plate
remained stable throughout the treatment,
maintaining a proper anchorage. There was
no patient discomfort during the placement
and removal of the anchor unit and oral
hygiene was proper. Mandibular molar s were
uprighedg and distalized and the space
needed for the eruption of the second
premolar was established. Titanium mini-
plates to be safe and efficient in providing
rigid anchorage for distalizing the mandibular
molars. In cases where maintaining anc-
horage units constitutes a problem, bone anc-
hor units have great advantages. Poper in-
dication, careful surgery and good oral
hygiene are important in achieving success.
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