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Sekil 1: Simfiz bolgesi
sefalometrik kesiti.

Figure 1: The cephalometric
cross section of the

symphyseal region.

G<Rdfi

Cenelerin yatay yondeki darliklar toplumda
sik rastlanan ¢ene anomalilerindendir. Bu ya-
tay yondeki yetersizlikler dar dis kavsi formu
ile birlikte dissel caprasikhklara, arka capraz
kapanislara, gulis sirasinda karanlik koselere
sebep olup gerek fonksiyon gerekse estetigi ko-
ti yonde etkilemektedir. Ust cenenin yatay
yondeki darliginin tedavisi hizli veya yavas ge-
nisletme teknikleri ile kolayca tedavi edilebil-
mektedir. Bu yiizden yalnizca Ust ¢enenin dar
oldugu arka capraz kapanisli olgularda genis-
letme islemi oldukca sik uygulanmaktadir. Alt
cenede ise genisletme islemi daimi kaninler su-
rene kadar sinirl miktarda yapilabilmektedir.
Ancak bir ¢ok arastirmaci, alt daimi kaninler
surdukten sonra genisletmenin kalici olmadigi-
ni bildirmislerdir (1-8). Bu yuizden capraz ka-
panis gostermeyen, hem alt hem de Ust ¢ene
darligi bulunan olgularda, ¢ekimli tedaviler, in-
terproksimal mine asindirmalari yada dissel
kompansasyon tedavileri 6n plana ¢ikmakta-
dir. Yani tedavi dar olan alt ceneye gore plan-
lanmaktadir. Bu tedavilerin sonucunda diizgtin
birer alt cene ve Ust cene kavsi ve uyumlu bir
okluzyon saglansa bile, yeterli dis kavsi genis-
ligi ve iyi bir glilimseme elde edilememekte-
dir. Daha iyi bir gtlumsemenin temel alindig;,
daha kalici olan tedavi tekniklerine yonelimin
arttigl ginimuiz ortodontisinde, alt cenenin ge-
nisletilmesine yonelik tedavi yontemleri gec de
olsa ortodonti pratiginde yer edinmeye basla-
mustir (9-11).

Mandibuler simfizyal distraksiyon osteoge-
nezi, alt genenin yatay yondeki yetersizligi ile
birlikte gorilen dissel caprasiklik olgularinin
tedavisinde yeni bir alternatif tedavi yontemi
olarak ortodontide yerini almistir (12-18). Dist-
raksiyon osteogenezi (DO), belirli bir ritimle
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INTRODUCTION

Deficiencies of the jaws in transverse di-
mension are often seen in population. These
transverse deficiencies are characterized by
narrow dental arches, moderate to severe
crowding, posterior crossbites, dark corners
upon smiling and are negatively affecting the
function and esthetics. The transverse defici-
ency of the upper jaw is easily corrected by
slow or rapid palatal expansion techniques.
Because of this when the upper jaw is nar-
row and posterior crossbite is present the ex-
pansion procedure is easily applied. The ex-
pansion in the lower jaw can be performed
in limited amount until the permanent lower
canines erupt. However many authors have
reported that the expansion obtained is uns-
table when performed after the eruption of
the permanent lower canines (1-8). Because
of this cases with upper and lower transver-
se deficiencies with no posterior crossbite
are usually treated by extraction, interproxi-
mal stripping or dental compensations. Thus
the treatment is based on the narrow lower
jaw. At the end of such treatment protocols
although the upper arch, lower arch and the
occlusion are well-adjusted, sufficient arch
widening and fullness of the smile are not
achieved. Better smiling and stable treatment
techniques are the goals of contemporary
orthodontics and the treatment plans concer-
ning lower jaw expansion are starting to take
place in clinical practice (9-11).

Mandibular symphyseal distraction oste-
ogenesis is a new alternative treatment met-
hod for the transverse deficiencies and den-
tal crowding of the lower jaw (12-18). Dist-
raction osteogenesis (DO) is the biologic
process of new bone formation between bo-
ne segments that are gradually separated by
incremental traction. By the stimulation of
the osteogenic and osteoblastic activity the
traction forces are producing bone regenera-
tion. This procedure has become popular for
the treatment of craniofacial skeletal prob-
lems. Guerrero (13) pioneered the use of ra-
pid surgical mandibular expansion to correct
mandibular transverse discrepancies in
1990.

Tooth-borne, tooth to bone borne and bo-
ne-borne appliances have been used for
midline symphyseal distraction. For this pur-
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Simfiz Distraksiyonunda Modelleme
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ayrilan kemik segmentleri arasinda yeni kemik
depozisyonu saglar. Cekme kuvvetiyle olusan
stres osteojenik ve osteoblastik aktiviteyi stimi-
le ederek kemik rejenerasyonu meydana geti-
rir. Bu islem, kraniofasiyal iskeletsel bozukluk-
larin diizeltiimesinde popiiler bir tedavi sece-
negi olarak kullanilmaya baglanmistir. Guerre-
ro (13) hizli alt cene genisletme yontemini ilk
defa 1990 yilinda alt gene transvers yetmezlik-
lerin tedavisi icin kullanmistir.

Simfiz distraksiyon osteogenezi dis destekli,
dis-kemik destekli ve sadece kemik destekli ay-
gitlarla yapilabilir. Bu amacla, 6zel olarak ha-
zirlanmig distraktorler kullanilabildigi gibi, ge-
sitli sekillerde modifiye edilmis hizli tst cene
genisletme  vidalart  da  kullanilabilir
(13,14,16,19,20). Dis destekli distraktorlerin
agiza uyumlanmalari ameliyat 6ncesinde has-
tadan elde edilmis algi modeller tizerinde ra-
hatlikla yapilabilirken, kemik destekli ya da
dis-kemik destekli distraktorlerin agiza ve ¢ene
kemigine uyumlanmasi ancak ameliyat sirasin-
da, aciga ¢ikarilan kemigin anatomisine uygun
olarak yapilabilmektedir. Bu durum, ameliyat
stirelerinin uzamasina sebep olmakta ve olasi
yanlis konumlandirma sonucu bazi komplikas-
yonlarin olusmasina neden olabilmektedir.

Bu sebeplerle; calismamizin amaci, basit bir
st cene genisletme vidasinin, kemik destekli
bir simfiz distraktoriine dondstirilmesi ve
ameliyat 6ncesinde simfiz anatomisine uygun
sekilde hazirlanmasi icin gelistirilen iki farkh
modelleme tekniginin tanitiimasi ve bu teknik-
lerin 2 ayri olgu lzerinde gosterilmesi ve karsi-
lastiriimasidir.

GERECLER ve YONTEM

Calismamizda mandibuler transversal darlik
ve alt keser caprasikhigi gosteren 2 birey kulla-
nilmistir. Distraktorler; bireylerlerden ilkinde,
sefalometrik modelleme teknigi ile elde edilen
al¢i model, digerinde ise SLA biyomodelleme
teknigi ile elde edilen recine model kullanila-
rak hazirlanmistir.

Olgu 1

23 yasindaki erkek hastamizin baslangic PA
ve lateral sefalometrik, panaromik ve okluzal
rontgenleri , algt modelleri ve agiz ici-agiz dis
fotograflari alinmigtir. Yapilan incelemeler so-
nucunda, iskeletsel ve digsel Sinif I malokluz-
yonun bulundugu, Hayce-Nance analizine go-
re -5,35 mm dis-ark boyu uyumsuzlugu oldu-
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pose, either specially constructed distractors
or modified upper expansion screws may be
used (13,14,16,19,20). The adaptation of to-
oth-borne distractors presurgically is easily
done by obtaining study models. However,
tooth to bone borne and bone-borne appli-
ances the adaptation of the distractor to the
mouth and to the alveolar bone can only be
performed during the surgical procedure.
Such applications are lengthening surgical
procedure and possible misplacement of the
distractor may need to some complications.

For all of the above stated reasons; the
aim of this study is to convert a simple, ex-
pansion screw used for rapid upper jaw ex-
pansion into a bone-borne symphysis dist-
ractor and to introduce two different mode-
ling techniques to enable adaptation of the
screw to the anatomy of symphysis before
surgery. The techniques will be presented
and compared on two cases.

MATERIAL and METHODS

Two patients with mandibular transverse
deficiency and lower crowding were inclu-
ded in our study. In one of the cases the dist-
ractor was fabricated on a study model obta-
ined by cephalometric modeling technique,
in the other case the SLA (Stereo-Litographic
Apparatus) biomodeling technique was
used.

Case 1

The pretreatment PA and lateral cephalo-
metric, panoramic and occlusal radiographs,
study models and intra-extraoral photog-
raphs of the 23 years old male patient were
taken. After the evaluation of the records,
skeletal and dental Class | malocclusion with
-5.35 mm lower Hayce-Nance was detected.

Sekil 2: Sefalometrik kesitin

alg1 modellere yapistirilmast.

Figure 2: The cephalometric

cross section on the

mandibular halves.
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Sekil 3: Sefalometrik
modelleme teknigi ile
hazirlanmis algt model.
Figure 3: Study model
prepared by cephalometric

modeling technique.

gu tespit edilmistir. Hem st hem de alt cene-
lerinde yatay yonde darlik ve dissel ¢apragiklik
ve giilme sirasinda karanlik koseler tespit edil-
mistir. Tedavi planlamasi olarak oncelikle hizli
Ust gene genisletmesi, ardindan da simfiz dist-
raksiyonu yapilmasina karar verilmistir. Ust ce-
ne genisletmesine dolgun bir giilme hatti elde
edilene kadar devam edilmis ve bu genislik
transpalatal ark ile sabitlenmistir. Daha sonra
alt cene genisletmesi icin simfiz distraktori ha-
zirlanmasi islemine gegilmistir.

Sefalometrik modelleme teknixzi ile alg> mo
del elde edilmesi (Yontem 1)

Distraktoriin hazirlik asamasinda; hastanin
sefalometrik rontgen giziminden, simfiz bolge-
si aydinger Uzerine cizilerek iki kopyasi elde
edilir (Sekil 1). Cizimlerde pogonion bolgesi ve
alt keser disin kron ve koku goriilmektedir. Ci-
zimde keser ucundan mentona kadar olan
uzunluk olcilir. Duplike edilmis alt model,
rontgenden olculen yukseklik kadar kalin ola-
cak sekilde sert alciyla dokilup, tabani oklizal
duzleme paralel olacak sekilde kesilir. Model,
kil testere yardimiyla orta keser digler arasin-
dan kesilerek ikiye ayrilir. Simfiz bolgesi cizim-
lerinden her biri, mandibuler yarilardaki alt ke-
serlerin labial ve ligual konturlarina uyacak se-
kilde yapistirilir (Sekil 2). Algi modelde, gizi-
min disinda kalan fazlahk bolgeler frezle mol-
lenir. Fazlaliklari alinan mandibuler sag ve sol
parcalar yapistirilarak birlestirilir. Boylece cene
ucu topografisi ortaya ¢ikmis olur. Alt gene tek
parca haline geldikten sonra vida biikiima icin
hazirdir (Sekil 3).

Osteoentegrasyon icin kullanilan mini vida-
lari yerlestirirken dis koklerine zarar vermemek
igin vidanin bikimine baslamadan 6nce alt
keser kok yerlesiminin belirlenmesi gerekir.
Calisma modelinden dis kronu; panoramik
rontgenden ise hem kron hem kok boyutlar 6l-
clilerek modeldeki kok uzunlugu hesaplanmig

Alcan, S6nmez Aydin, Baysal

Both in the upper and lower jaws transverse
deficiency and dental crowding were obser-
ved. There were dark corners upon smiling.
In the treatment protocol rapid maxillary ex-
pansion was performed first. Afterwards
symphyseal distraction was carried out. The
upper arch was expanded until full smile
was obtained and the achieved widening
was stabilized by transpalatal arch. After-
wards the symphyseal distractor preparation
for mandibular widening was done.

Study model preparation by cephalomet -
ric modeling technique (Method1)

In the preparation stage of the distractor;
the symphysis region is duplicated from late-
ral cephalometric drawing on 2 tracing pa-
pers (Figure 1). The pogonion region and the
crown and root of the lower incisor are seen
in the tracing. The distance from the crown
tip to the menton is measured. The duplica-
ted lower model is poured from hard dental
stone so that it’s as high as the measured dis-
tance from the radiograph. The lower surfa-
ce of the study model is cut so that it is pa-
rallel to the occlusal surface. The model is
cut in vertical direction between the lower
central incisors with a chain saw. The tracing
paper pieces were glued to each mandibular
half so that they fit the labial and lingual
contours of lower incisors (Figure 2). The ex-
cess parts of the model that were out of the
tracing paper drawing were trimmed by
handpiece with stone bur. Later the mandi-
bular halves were combined so that a man-
dible with a shaped symphysis was obtained.
After the mandible has become one unit it is
ready for the bending of the screw (Figure 3).

Before beginning bending of the screw the
roots of the lower anterior teeth and position
of the apices were determined. By measuring
the crown lengths from the study model and
crown and root lengths from OPTG the root
lengths were calculated. In order to display
the position of the roots, PA radiograph tra-
cing of the lower incisors was glued on the
prepared study cast. This was done to help
not to encounter the roots when placing the
fixation miniscrews.

A Hyrax device (GAC 13 mm) used for ra-
pid palatal expansion and 4 prefabricated ti-
tanium footplates were used as the mandibu-
lar distractor (Figure 4). The retention arms of
the appliance were bent presurgically so that
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olur. Bununla birlikte PA rontgen ¢iziminin alt
kesiciler bolgesi algi modelelin alt kesiciler
bolgesine yapistirilir. Boylece osteoentegras-
yon vidalarinin dis koklerine denk gelmesi ola-
sihgr ortadan kalkmus olur.

Distraksiyon aygiti olarak klinikte hizli st
cene genigletmesi igin kullanilan GAC 13 mm
genisletme vidasi ve 4 adet titanyum fiksasyon
plagi kullanilmistir (Sekil 4). Genisletme vidasi-
nin 4 kolu birbirine ve vidanin uzun eksenine
paralel olacak sekilde bukdlir. Vida kollarinin
biikimiinde ok isaretinin gingivale dogru bak-
masina dikkat edilmesi gerekir. Daha sonra
uzun olan icteki iki kol kisa olan kollarin uzun-
lugunda kesilir. Ana bikiimler yapildiktan son-
ra distraktor 6nceden hazirlanan ¢alisma mo-
deli tizerinde ¢ene ucu topografisine uygun se-
kilde bukuldr. Titanyum fiksasyon plaklari dist-
raksiyon aygiti kollarina adapte edilir ve aygit
simfiz bolgesine uyumlanir (Sekil 5). Fiksasyon
plaklarinin modeldeki dis koku gizimleriyle ca-
kismamasina dikkat edilir. Genisletme vidasi-
nin vertikal diizlemi alt cene orta hattiyla gaki-
sacak sekilde, alt kesici diglerin 1-2 mm 6niin-
de ve okluzal diizleme paralel olacak bigimde
konumlandirilmistir. Son olarak buikiilmds dist-
raksiyon aygitinin dislere ve ¢ene ucu topogra-
fisine ti¢c boyutlu olarak uyumuna dikkat edil-
melidir.

Cerrahi operasyon oncesinde, periapikal,
okluzal ve panoramik radyografiler kullanila-
rak simfizyal bolge degerlendirilmis ve dis kok-
lerinin birbirlerine olan yakinhklarini belirlene-
rek en uygun interdental osteotomi bolgesi se-
cilmistir. Bu degerlendirmede koklerin uzun-
luklari, sekilleri ve pozisyonlari, ark formu ve
periodontal biittnlik dikkate alinmistir. Ope-
rasyondan hemen once alt dislerin braketleri
takilmis, sag ve sol segmentler distraksiyon si-
rasinda olusacak bosluga dogru hareketin 6n-
lenmesi amaciyla, 8 ligatiirleme ile ayri ayr
baglanmistir. Osteotomi iki orta keser arasin-
dan uygulanmustir.

Operasyon bolgesinin agilmasindan sonra,
daha 6nce agiz disinda hazirlanan distraktor
bu bolgeye yerlestirilip uyumu kontrol edilmis-
tir. Algt model tizerinde hazirlanan distraktor
kollarinin, kemige genel olarak uyum sagladigi
ancak az miktarda da olsa uyumlamalar gerek-
tigi gortlmustir. Apareyin kollan Gl pens
kullanilarak kemige tam olarak uyumlandiril-
mistir. Uyumlama sirasinda distraktoriin tama-
men pasif olmasina, distraktor kollarinin alt ce-
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all 4 arms are parallel to each other and to
the long axis of the screw. When the bending
procedure is done attention should be given
to the arrow on the screw which should be
pointing gingivaly. Then the longer inner
arms are cut so that all 4 arms are equal in
length. After the main bends were performed
the device was adapted to a previously pre-
pared study model that was duplicating the
topography of the symphysis region. Prefab-
ricated titanium footplates which serve as
the connection part to apply the miniscrews
during surgery were adapted to the arms of
the device (Figure 5). Attention should be pa-
id so that the foot plates should not coincide
with the roots on the tracing of the model.
The vertical plane of the distractor should
coincide with midline of the lower jaw; the
screw should be 1-2 mm in front of the lower
incisors and parallel to the occlusal plane. At
the end the bended screw should be control-
led in three dimensions to closely fit and fol-
low the topography of the symphysis.

Before the surgical procedure using peri-
apical, occlusal and panoramic radiographs
the symphyseal region and the proximity of
roots are evaluated and the best interdental
osteotomy region is determined. The length,
shape and position of the roots, arch form
and periodontal health are also evaluated.
Just before the surgery the lower teeth are
bracketed and the right and left segments are
tied separately by 8-ligatures to avoid the
movement of the teeth into the distraction
gap. The osteotomy is applied between lo-
wer central incisors.

After the symphyseal region is exposed
during surgery the extraorally bended dist-
ractor is placed and the adaptation is cont-
rolled. The distractor arms bended on the

Sekil 4: Distraksiyon
vidasinin pargalari.
Figure 4: The parts of the

distraction appliance.
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Sekil 5: Sefalometrik model
tizerinde distraksiyon
vidasimin uyumlanmast.

Figure 5: The adaptation of

the distraction appliance on a

16

cephalometric model.

ne kemik konturunu takip etmesine, kemikten
1-2 mm uzakta konumlanmasina ve sadece
fiksasyon plaklarinin kemikle temasta olmasina
dikkat edilmistir.

Cerrahi operasyondan sonra ciddi bir rahat-
sizlik ve agr sikayeti gortilmemistir. Calisma-
mizda latent dénem 7-10 giin olarak belirlen-
mis ve cerrahi operasyondan 7-10 giin sonra
operasyon bolgesindeki dikisler alinmistir.Vi-
danin ilk 2 aktivasyonu klinikte ortodontist ta-
rafindan yapilmis ve hastaya ve velilerine akti-
vasyonun nasil yapildigi gosterilmistir. Distrak-
tordeki vidanin capi ve yiv sikhigl goz oniine
alinarak, optimal distraksiyon hizi elde edebil-
mek amaciyla distraksiyon orani (distraction
rate) 0.25x4=1 mm/gin olarak belirlenmistir.
Hastalaya vidayi sabah iki defa ve aksam iki
defa aktive etmeleri sdylenmistir.

Vida aktivasyon miktari; alt cene 6n bolge-
deki capragsikhk miktari, kesici ve kopek disle-
rin konum ve egimleri, tst cenedeki genislet-
me miktari ve alt ve Ust ¢cene ark formlarinin
uyumu g6z 6niine alinarak belirlenmistir. Buna
gore aktivasyon periyodu 11 giin stirmistir. [s-
tenilen miktarda genisletme elde edildikten
sonra vida ligatur teliyle baglanmis ve retansi-
yon apareyi olarak kullanilmistir.

Distraksiyon tamamlandiktan sonra 3 ay su-
reyle konsolidasyon dénemi baglar. Bu dénem-
de distraksiyonla elde edilen genisleme korun-
malidir. Konsolidasyon déneminde komsu dis-
lerin distraksiyonla elde edilen yeni kemik do-
kusuna dogru hareketi engellenmelidir. Bunun
icin boslugun her iki tarafindaki disler 8 ligati-
riyle baglanmistir.

Konsolidasyon suresi tamalandiktan sonra
mandibuler distraktor lokal anestezi altinda
ikinci bir operasyonla ¢ikarilir. Distraktor ¢ika-
rildiktan sonra hastanin tedavisine sabit orto-
dontik mekanikler kullanilarak devam edilmis,
orta keser digler arasinda elde edilen bosluga
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study model had acceptable adaptation but
needed minimal bendings for better fit.
Using a three-prong plier the arms of the
distractor were perfectly adapted. During the
adaptation procedure attention should be
paid to the following: the screw should be
passive, the arms of the distractor should fol-
low the bone contour, being 1-2 mm away
and only the fixation plates should be in
contact with bone.

There was no pain or discomfort reported
from the patient after the surgical procedure.
After a latency period of 7-10 days the sutu-
res in the operation area were taken. The first
2 activations of the screw were performed by
the orthodontist in the clinics showing the
patient and his family how the activation is
done. According to the screw diameter and
screw thread the optimal distraction rate of
0.25x4=1 mm/day was determined. The pa-
tient was told to activate the screw twice in
the morning and twice in the evening.

The activation amount was decided upon
the following: lower anterior crowding, the
position and inclination of the incisor and
canine teeth, the amount of upper jaw wide-
ning and the harmony of lower and upper
arch forms. According to this, the activation
lasted 11 days. After the necessary expansion
was obtained the screw was tied with ligatu-
re wire and left in place as a retention appli-
ance.

After the distraction period has finished,
consolidation period that lasts three months
starts. During this period the widening obta-
ined by distraction should be preserved. Du-
ring the consolidation period the tooth mo-
vement into the newly formed bone should
be avoided. That's the reason why the teeth
on both sides of the distraction gap are tied
by 8-ligatures.

After the consolidation period the mandi-
bular distractor local
anesthesia. After the distractor is removed
the treatment is continued with fixed ortho-
dontic mechanics; allowing the movement
of the crowded lower incisors into the space
created by widening, leveling the teeth and
finishing (Figure 6).

is removed under

Case 2
The beginning PA and lateral cephalomet-
ric, panoramic and occlusal radiographs,
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caprasik digler yerlestirilerek seviyeleme yapil-
mis ve tedavi bitirilmistir. (Sekil 6)

Olgu 2

18 yasindaki kadin hastamizin baglangic PA
ve lateral sefalometrik, panaromik ve okluzal
rontgenleri, algi modelleri, agiz ici-agiz digi fo-
tograflari ve cift cene !cerrahi yapilmasi diisu-
niildugiinden, 3 boyutlu bilgisayarli tomografi
ile kafatasinin Tmm lik kesitleri alinmistir (Si-
emens- Emotion). Yapilan incelemeler sonu-
cunda, iskeletsel ve dissel Sinif Il malokluzyo-
nun bulundugu, Hayce-Nance analizine gore -
10,68 mm dis-ark boyu uyumsuzlugu oldugu
tespit edilmistir. Hem tst hem de alt ¢enelerin-
de yatay yonde darlik ve dissel caprasiklik ve
glilme sirasinda karanhk koseler tespit edilmis-
tir. Tedavi planlamasi olarak 6ncelikle hizli st
cene genisletmesi, ardindan da simfiz distraksi-
yonu yapilmasina karar verilmis, tedavinin son
asamasinda cift cene ortognatik cerrahi yapil-
masi uygun goriilmiistir. Ust cene genisletme-
sine dolgun bir giilme hatti elde edilene kadar
devam edilmis ve bu genislik transpalatal ark
ile sabitlenmistir. Daha sonra alt ¢ene genislet-
mesi icin simfiz distraktori hazirlanmasi isle-
mine gegilmistir.

SLA Biyomodelleme teknizi ile regine mo
del hazsrlanmas> ( Yontem 2)

Distraktor bikimintn hazirlik asamasinda;
hastanin modellenecek kafatasinin 1 mm’ lik
kesitler halinde alinmig 3-D bilgisayarli tomog-
rafisinin ham verileri bilgisayara aktarilarak
ozel bir yazilim ve veri isleme programi yardi-
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study models and intra-extraoral photog-
raphs of the 18 years old female patient we-
re taken. Since a double jaw surgery was
planned for this patient 3 dimensional com-
puterized tomography with Tmm slices were
taken (Siemens- Emotion). After evaluation of
the records, skeletal and dental Class Il ma-
locclusion with -10.68 mm lower Hayce-
Nance was detected. Both in the upper and
lower jaws transverse deficiency and dental
crowding were seen. There were dark cor-
ners upon smiling. In the treatment protocol
first rapid maxillary expansion was done, af-
terwards symphyseal distraction was perfor-
med. At the end double jaw orthognathic
surgery was planned. The upper arch was ex-
panded until full smile was obtained and the
achieved widening was stabilized by trans-
palatal arch. Afterwards the symphyseal dist-
ractor preparation for mandibular widening
was done.

Study model preparation by SLA Biomo -
deling technique Method 2)

At the preparation stage of the distractor,
the T mm slices of the skull of the patient ob-
tained by 3-D computerized tomography are
transferred to the computer and special soft-
ware (Materialise Mimics 8.1) is used to pro-
duce a 3 dimensional model. Later the ima-
ge of the skeletal unit is separated from the
whole skull model. At this stage the skeletal
unit that we want to obtain is ready for a so-
lid model (Figure 7).

The digital data of the 3D model is

ici ve agiz dis1 gortntiileri
Figure 6: The intraoral and
extraoral photos of Case 1

before and after treatment

Sekil 6: 1 numarali olgunun

tedavi 6ncesi ve sonrasi agiz
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Sekil 7: SLAmodelleme

tekniginin veri isleme

programindaki 3 boyutu sanal

model goriintiisii

Figure 7: The software view of

18

3 dimensional biomodel
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miyla (Materialise Mimics 8.1) 6nce 3 boyutlu
sanal model haline, sonra da stereolitografi
igin uygun veri bicimine donusturiltr. Daha
sonra gerekli olan iskelet tinitenin gorintusa,
modellenmis olan tiim kafatasi gorlinttstiinden
ayrilir. Bu asama ile modellemek istedigimiz is-
kelet tinite kati model haline getirilme islemine
hazir hale gelmistir (Sekil 7).

Elde ettigimiz 3 boyutlu sanal modelin sayi-
sal verileri, Stereolitografi aygitinin (3D SLA
250) hafizasina aktarilir. Fotopolimerizan bir
recinenin lazer ile katilagtirnlmasi yontemiyle
calisan bu aygit, bir mandibuler simfiz bolgesi
modellenmesi icin bolgenin hacmine gore
yaklasik 3-6 saat stireyle calismaktadir.

Hastamizin mandibuler simfiz bolgesinin 3
boyutlu kati modelinin SLA ile olusturulmasi 3
saatlik bir islem sonrasinda gerceklesmistir.
Distraktortin hazirlanma asamasinda, vida kol-
lari, elde edilen recine model tizerinde biikiil-
mistiir. Osteoentegrasyon vidalarinin dis kok-
lerine denk gelmemesi icin bukimler seffaf
olan kati modelde rahathkla goriilebilen dis
koklerine dikkat edilerek yapilmistir (Sekil 8).
Distraksiyonun hazirlanmasi ayni ortodontist
tarafindan, cerrahi islemler ise ayni cerrah
tarafindan uygulanmistir. Cerrahi islem sirasin-
da, biyomodel tizerinde hazirlanmis olan dist-
raktor, simfiz anatomisiyle birebir uyum sag-
lamis, ek bir duizeltmeye ihtiyag olmamistir. Bu
asamadan sonraki islemler, aynen olgu 1’de
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transferred to the SLA device. This device
which works by the photopolimarization
of a laser cure resin, produce a mandibu-
lar symphysis 3D model in 3-6 hours de-
pending on the volume of the anatomical
region. This patient’s model was produ-
ced in 3 hours. The arms of the distractor
were bended and prepared on this model.
Since the roots of the teeth can be seen on
the 3D model, maximum care was taken
during the bending of arms in order not to
harm the roots of the teeth by fixation
screws during surgery (Figure 8). The pre-
paration of the distractor was done by the
same orthodontist and surgical procedure
was applied by the same surgeon. During
the surgical procedure of the distractor
prepared by SLA biomodeling technique
the distractor had perfect fit and there was
no need for any additional adaptation.
The following procedures were the same
as Case 1; the case was finished by fixed
orthodontic mechanics and double jaw
surgery (Figure 9).

DISCUSSION

When the techniques to obtain models
in our study are evaluated; in the cep-
halometric modeling technique the
routine records such as PA, lateral cep-
halometric and panoramic radiographs

Tiirk Ortodonti Dergisi 2006,19:11-20



Simfiz Distraksiyonunda Modelleme
Biomodeling in Symphyseal Distraction

anlatildigi sekilde devam etmis, olgunun
tedavisi gerekli sabit ortodontik mekanikler uy-
gulandiktan sonra cift cene ortognatik cerrahi
uygulanarak sonlandiriimistir (Sekil 9).

TARTIfiMA

Cahismamizda kullanilan modellerin elde
edilme teknikleri incelenecek oldugunda;
Sefalometrik modelleme teknigi icin sadece or-
todontik tedavinin rutin kayitlari olan PA,
lateral sefalometrik ve panaromik filmler ile al-
¢ modeller yeterliyken, SLA biyomodelleme
tekniginde 3 boyutlu bilgisayarli tomografi, 3
boyutlu model olusturma vyazilimi ve
stereolitografi aygitina ihtiyag duyulmaktadir.
Bu anlamda sefalometrik modelleme teknigi
hazirlanmasi kolay, maliyeti ucuz ve hazirlan-
ma sireci kisa stren bir modelleme teknigi
olarak goriilmektedir. Bunun yaninda SLA
biyomodelleme teknigi, hekimler disinda bil-
gisayar ve miihendislik bilimlerini de iceren bir
interdisipliner calisma gerektiren, oldukca
maliyetli ve uzun streli asamalara gereksinim
duyan zahmetli bir tekniktir.

Elde edilen modeller iskeletsel anatomiye
benzerlik (modelleme hassasiyeti) agisindan
degerlendirildiginde, SLA biyomodelleme tek-
nigi ile elde edilen modelin sefalometrik
modelleme teknigi ile elde edilen modele
oranla iskeletsel anatomiyi daha iyi taklit ettigi,
buna paralel olarak da distraktor kollarinin
uyumunun daha basarili oldugu gézlenmistir.
Bu hassasiyet cerrahi islem sirasindaki ek ayar-
lanma islemlerini tamamen ortadan kaldirmis,
bu sayede ameliyat stiresi kisalmigtir. Bu tir is-
lemlerin genellikle genel anestezi veya sedas-
yon altinda lokal anestezi ile yapildigi goz
onlinde bulundurulursa, ortaya ¢ikabilecek
komplikasyonlar  acgisindan ameliyatin
stiresinin kisalmasi 6nemli bir avantajdir.

Cene ucu gibi, daha kolay ve ucuz maliyet-
le modeli elde edilebilecek bir anatomik bolge
acisindan dustinildigiinde, SLA biomodel-
leme teknigi fazla maliyetli ve zahmetli gordil-
se de, daha komplike cerrahi islemler gerek-
tiren kranyo-fasiyal anomalilerde gelecegin
tani ve tedavi yontemi olarak degerlendiril-
mektedir.(21)

SONUC

Her iki modelleme teknigi ile elde edilen
distraktorler, hastalara basari ile uygulanmis ve
distraksiyon islemleri basari ile gercekles-

Turkish Journal of Orthodontics 2006;19:11-20

and study models are sufficient, while in
the SLA biomodeling technique 3 dimen-
sional computerized tomography, special
software and stereolithographic applian-
ce are needed. In this manner the cep-
halometric modeling technique is easily
prepared, cost effective and has short
preparation time. In comparison the SLA
biomodeling technique needs interdiscip-
linary relations with computer and en-
gineering branches, it's quite expensive
and needs longer time.

When the techniques are compared ac-
cording to the proximity to the
anatomical structures (precision of
modeling) the SLA biomodeling tech-
nique follows the skeletal anatomy better
than cephalometric modeling technique
and parallel to this the adaptation of the
distractor arms is more successful. This
precision eliminates the extra bending
during surgery thus shortens the surgical
procedure. Taking into account that such
procedures are under
general anesthesia or local anesthesia
with sedation in order to minimize the
complications shortening of surgery is a
big advantage.

When considered for symphyseal
region duplication the SLA is expensive
and troublesome, however it should be
considered as the future for diagnosis and
treatment  of more complicated
craniofacial anomalies (21).

usually done

CONCLUSION

In both modeling techniques the distrac-
tors successfully applied to the
patients, the distraction procedure and ort-
hodontic treatment were favorably accomp-
lished. The cephalometric modeling tech-

were

Sekil 8: SLAbiomodel
lizerinde distraksiyon

vidasinin uygulanmasi.

Figure 8: The application of

the distraction screw on a SLA

biomodel.
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Sekil 9: 2 numarali olgunu

tedavi 6ncesi ve sonrasi agiz
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ici ve agiz dis1 goriintiileri.
Figure 9: The intraoral and
extraoral photos of Case 2

before and after treatment.

tirilerek tedaviler sonlandirilmistir. Sefalomet-
rik modelleme teknigi, hazirlanma kolayhigi,
hazirlik siiresi ve maliyet agisindan daha avan-
tajli bulunurken, SLA biyomodelleme teknigi
hassasiyet agisindan Gsttin bulunmustur.

Alcan, S6nmez Aydin, Baysal

nique was easier and was cost effective,
while SLA biomodeling technique was
superior in term of precise fit.
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