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OLGU SUNUMU / CASE REPORT

Ortodontik Dis Hareketi ile Kemik Rejenerasyonunun Saglanmasi

Bone Regeneration By Orthodontic Tooth Movement

GiRis

Ortodontik tedavi goren hastalarin
cogunlugu vyaslari 8-16 arasinda olan
cocuklar ve genclerdir. Bu yas grubunun
cogunlukla diseti problemleri ve dis cekimi
sebebi ile olusan yetersiz alveolar kemik
seviyesi mevcut degildir. Ancak son
zamanlarda ortodontik tedavi goren erigkin
hasta sayisi oldukga artmistir. Yapilan son
arastirmalar ortodontik tedavi géren eriskin
hasta oraninin % 21-40’a ulastigini
gostermektedir  (1,2).  Bu hastalarin
cogunlugunda da periodontal problem ve
dis kaybi vardir. Periodontal problemi olan
hastalarda ortodontik tedavi 6ncesi gerekli
periodontal tedavinin yapilmasi ve
hastanin periodontal saghginin
iyilestirilmesi gerekmektedir (1,3,4).

Eriskin hastalarda siklikla gorulen diger
bir problem de dis ¢cekimi nedeniyle komsu
dislerin  ¢cekim  bosluguna  dogru
egilmesidir. Ozellikle posterior bolgede
gorulen dissiz alanlarda molar diste mezial
tipping ve hemiseptal defekt gorilir. Bu
dislerde gorilen hemiseptal  defekt
ortodontik tedavi ile disin eksen egimin
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INTRODUCTION
Most patients undergoing orthodontic

treatment are children and adolescents
aged 8-16 vyears, in whom periodontal
problems and deficient alveolar bone
levels are typically absent. The proportion
of adults undergoing orthodontic treatment
has increased recently to 21-40% of all
such patients (1,2), and the majority of
adults present with periodontal problems
and missing teeth. In such
periodontal health should be improved
and periodontal treatment should be done
treatment is

cases,

before  orthodontic
commenced (1,3,4).

In adult patients, teeth often tip toward
extraction spaces. Mesial tipping of molars
and hemiseptal defects are seen, especially
at posterior extraction sites. Hemiseptal
defects can be corrected by orthodontic
treatment, which uprights and extrudes the
tooth. Any initial periodontal inflammation
should be controlled in such cases

(1,4,5,6).
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dizeltilmesi (uprighting) ve vyeterli miktar
ekstriize edilmesi ile giderilebilir. Bu gibi
durumlarda hastada periodontal inflamasyon
s6z konusu ise 6ncelikle bu durumun kontrol
altina alinmasi gerekmektedir (1,4,5,6).

Dis ¢ekimi  sebebiyle siklikla gortlen
diger bir problem ise cekim bolgesinde
gorilen alveol kemik kaybidir (7-14). Wolff
kuralina gore uygulanan kuvvete bagli olarak
kemik yeniden sekillenir ve zaman iginde
fonksiyona bagli olarak kemik yapisinda
modifikasyonlar gorulebilir. Bu konu ile ilgili
olarak yapilan diger calismalarda da dis
eksikligi sebebi ile alveol kemigine olan
stimiilasyonun azalmasi sonucunda kemik
yogunlugunda, yiiksekliginde ve genisliginde
azalmanin meydana gelecegi belirtilmistir
(7,8,9). Dissiz bolgelerde goriilen ve zamanla
artan rezorpsiyon da bu durumdan
kaynaklanmaktadir. Zayif kemik niteligi ve
yetersiz kemik miktari dissiz bolgelere
implant uygulanmasini zorlastirmaktadir (15-
21). Bu problemleri gidermek amaciyla greft
uygulamalari yapilabilmektedir (8,13,14).
Ancak cerrahi prosedir gerektiren bu
uygulamalarin da infeksiyon, agri, hemoraji
ve his kaybina sebep olmasi gibi
dezavantajlari  mevcuttur (7,8,14). Bu
uygulamalara gerek kalmadan vyeterli ve
saghkli yeni kemik olusumu goévdesel
ortodontik dis hareketi ile basarili bir sekilde
kemik rejenerasyonu ile saglanabilir (9).

Bu olgu sunumunda, iskeletsel 1. Sinif
malokliizyona sahip ve sag alt posterior
bolgede dis eksikligi bulunan eriskin bireyin
ortodontik tedavisinin sonuglari
degerlendirilmistir.

OLGU SUNUMU

Hastanin Hikayesi ve Klinik Muayenesi

Kronolojik yast 43 yil 3 ay olan eriskin
erkek hastada iskeletsel ve dissel I. Sinif iligki
mevcut olup st ve alt cenede hafif siddette
ark boyu sapmasi ve 6n capraz kapanis
vardir. Hasta tist on bolgedeki ¢capragikliktan
ve sag alt posteriorda bulunan disgsiz
bolgeden sikayetci olup tedavi talebinde
bulunmustur.

Hastanin anamnezinde 46 numarali
disinin 22 yil 6nce ciiriik nedeniyle cekildigi
ogrenilmistir. Klinik incelemede dissiz bolge
disinda hastanin herhangi bir periodontal

Caldemir, Firath

Alveol bone resorption is another
problem because of extraction that could be
seen frequently in edentulous spaces (7-14).
Wolff's law states that ‘bone remodels in
relation to forces applied and due to the
functional modifications can be seen in bone
structure. In other studies it is stated that with
the lack of teeth the stimulation to alveolar
bone decreases and therefore decrease at
alveolar bone density, height and width
would occur (7,8,9). This situation results in
resorption at edentulous sites increasing by
time. Deficient bone quality and amount
complicate implant insertion in the
edentulous alveol (15-21). Bone grafting
procedures can be used to resolve this
problem (8,13,14), but these surgical
procedures have disadvantages such as
infection, hemorrhage, and paresthesia
(7,8,14). Bone regeneration can be achieved
successfully by non-surgical orthodontic
tooth movement (9).

In this case report the orthodontic
treatment was evaluated in an adult patient
with class | skeletal malocclusion and tooth
missing at posterior right lower site.

CASE PRESENTATION

Case History and Clinical Examination

A 43 year-old man presented with class |
skeletal and dental malocclusion, minimal
crowding in the maxillary and mandibular
arches, and anterior cross bite. He requested
treatment for the main complaints of
crowding in the anterior maxilla and an
edentulous space in the right posterior
mandible.

The patient’s mandibular right first molar
had been extracted 22 vyears previously.
Clinical examination revealed no periodontal
problem at the edentulous site. He had a
balanced facial profile, class | canine and
molar relationships on the left and right sides,
and reduced overbite (~1 mm overjet) and
cross bite at teeth 11 and 12. At the
mandibular midline, a 1-mm midline
deviation was noted.

According to model analysis, slight arch
lenght discrepancy (+1.8 mm) was recorded
in the upper arch. If prosthetic space would

Tiirk Ortodonti Dergisi 2012;25:257-268
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probleminin mevcut olmadigi gorulmastir.
Hastanin dengeli bir profile, sag ve sol tarafta
[. Sinif azi ve kanin iliskisine, azalmig
overbite’a ve 11 ve 12 numarah dislerde
capraz kapanisa (-1mm overjet) sahip oldugu
saptanmistir. Alt orta cizgide Tmm saga
sapma mevcuttur.

Model analizinde, (st
siddette (+1.8mm) ark boyu sapmasi oldugu
gorulmustir. 46 numarali disin  ¢ekim
bosluguna yer acildigi takdirde alt cenede de
hafif siddette (-1.4mm) ark boyu sapmasi
hesaplanmisti. Howes model analizine gore
Gst premolarlar arasi genislikte ve apikal
kemik kaidesi genisliginde darlik mevcut
degildir. Bolton analizine goére mandibular
anterior dislerde 2,1 mm Bolton fazlalig
mevcuttur (Sekil 1). Model analizi tizerinde
sag alt posterior dissiz bolgede yapilan
olctimlere gore; bu bolgenin dislerin kole
seviyesinde o6l¢ulen bukko-lingual genisligi
5,1 mm, okluzo-gingival yiksekligi (vestibul
sulkus ile alveol kret tepesi arasi mesafe):
10mm olarak bulunmustur (Sekil 2).

Sefalometrik incelemede, hastada
iskeletsel 1. Sinif iliskinin (ANB:1°) varhgi
tespit edilmistir. Hastanin dik yon boyutlar

cenede hafif
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be prepared for number 46 tooth, slight
crowding (-1,4mm) had been recorded in the
lower arch. Howes model analysis showed
no transverse deficiency between the
maxillary premolars and apical alveolar bone
width. A +2.17-mm Bolton discrepancy was
noted in the anterior mandibular teeth (Fig.
1). The right posterior edentulous space was
measured on a plaster model: buccolingual
width at the cervical level was 5.1 mm and
occlusogingival height (distance between the
vestibular sulcus and alveolar ridge) was 10
mm (Fig. 2).

Cephalometric examination confirmed the
presence of a class | skeletal relationship (ANB=
1°). Vertical dimensions were within normal
limits (S-N/Go-Me= 32°; S-N-Gn = 68°). A
Holdaway difference of +6 mm and inclination
of the maxillary and mandibular teeth (U1/NA
= 30°, 7 mm; L1/NB = 27°, 6 mm) were
observed. The upper lip was retrusive (0.5
mm) and the lower lip was protrusive (+2 mm)
due to the S line (Table 1, Fig. 3).

A panoramic examination determined
that the maxillary third molars
congenitally absent. Severe alveolar bone

were

loss was absent, except at the edentulous site.

Sekil I. Tedavi bas1 fotograflar1.

Figure I. Pre-treatment
photographs.
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Sekil II. Tedavi basi, ara donem
ve tedavi sonu ¢ekim
bolgesinin okluzal ve sagital

fotograflari.

Figure II. Pre-treatment, mid-
treatment and post-treatment
occlusal and sagittal

photographs of extraction site.
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12.01.2009

17.12.2010

normal sinirlardadir (S-N/Go-Me: 32°, S-N-
Gn: 68°). Ust ve alt kesici dislerinin eksen
egimleri (UT/NA:30°/7mm, L1/NB: 27°/6
mm) ve Holdaway farki artmistir (+6mm). Ust
dudak S dogrusuna gore geride alt dudak
ileride  konumlanmistir  (-0.5mm/+2mm).
(Tablo 1, Sekil 3).

Caldemir, Firath

18.08.2010

1 Implant {istii prtotez
uygulandiktan sonra

After implant supported
prosthesis applied

18.08.2010

| Implant iistii prtotez
* uygulandiktan sonra

After implant supported
prosthesis applied

Treatment Objectives
The objectives of fixed orthodontic
treatment were:
e tooth with
palatopositional correction of teeth 11
and 21;

leveling and alignment,

Tiirk Ortodonti Dergisi 2012;25:257-268
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Panoramik incelemede, hastanin st 20
yas dislerinin konjenital olarak eksik oldugu
gortlmistir. Hastada dissiz bolge disinda
siddetli alveol kaybi mevcut degildir (Sekil 4).

Tedavi Hedefleri
Uygulanan sabit ortodontik tedavi sonu-
cunda;

e Dislerin ideal bir sekilde siralanip seviye-
lenmesi, 11 ve 21 numarali dislerin
palatopozisyonun diizeltilmesi,

o ideal overjet ve overbite iliskisinin sag-
lanmasi,

e Bolton uyumsuzlugunun giderilmesi,

e Siyah tg¢gen alanlarin giderilmesi,

e 47 numarali disin eksen egiminin du-
zeltilmesi,

e 45 numarali disin mevcut cekim bos-
luguna dogru distale edilerek elde edilen
boslugun saglanan kemik rejenerasyonu
ile protetik icin gerekli
implant uygulamasina uygun hale ge-
tirilmesi hedeflenmistir.

restorasyon

Tedavi Asamalari

11 ve 12 numarali dislerdeki capraz
kapanisi diizeltip dislerin ideal bir sekilde
siralanip seviyelenmesini saglamak amaciyla
oncelikle Ust ceneye band-braket (Roth,
0.018" slot)  uygulanmistir. 11 ve 21
numarali dislere braket uygulandigi seans bu
dislerin farkli seviyedeki diseti seviyeleri goz
oninde bulundurulmus ve braketler bu
dislerin diseti seviyelerini esitleyecek sekilde
yerlestirilmistir. Ayni seans Glray bite raiser
ile okluzyon vyukseltilmisti. 11 ve 12
numarali dislerin capraz kapanisi 3 ay
icerisinde duzeltilmistir. Bir ay sonrasinda alt
ceneye band-braket (Roth, 0.018" slot)
uygulanmistir.

Maksiller ~ ve  mandibular  anterior
bolgedeki siyah t¢gen alanlarin varligi
sebebiyle st ve alt anterior bolgeye

braketlemenin yapildigi seanstan itibaren
arayiiz asindirmasi yapilmisti. Ust ve alt
anterior bolgedeki siyah tiggen alanlarin
varligr ara yiiz asindirmasinin hem st hem
de alt cenede yapilmasina neden olmustur.
Bu sebeple, hastada mandibular anterior
bolgede mevcut olan Bolton fazlaliginin
maksiller lateral dislerin kompozit resto-
rasyon ile buyitilerek giderilmesine karar
verilmistir.

Turkish Journal of Orthodontics 2012;25:257-268

e overbite and overjet correction;

e Bolton discrepancy correction;

e removal of open gingival embrasures
(“black triangles”);

e uprighting of the mandibular right second
molar; and

e creation of appropriate space at the
edentulous site for implant insertion as
prosthetic restoration by bone remodeling
via distalization of tooth 45.

Treatment

Bands and braces (Roth, 0.018" slot)
were initially applied to the maxillary arch to
correct the cross bite at teeth 11 and 12 and
to level and align the teeth. Brace application
also sought to correct the discrepancy in the
and 12. The
occlusion was raised using Guray bite raisers
The cross bite at teeth 11
corrected within 3 months. Bands and braces
(Roth, 0.018" slot) were applied to the
mandibular arch after T month.

gingival levels of teeth 11

and 12 was

Interproximal stripping was applied to the
maxillary and mandibular arches because of
the presence of anterior open gingival
embrasures since braces were applied to
lower and upper arches. Interproximal
stripping were made at lower and upper
arches because of the presence of black
triangle spaces at the mandibular and
maxillary anterior segment. For this reason,
the maxillary laterals were enlarged by
composite restoration to correct the Bolton
discrepancy.

After the teeth had been leveled and
aligned, rectangular stainless-steel arch wires
(0.016"”7 x 0.022") were applied to the
maxillary and mandibular arches. Uprighting
springs were bent around a 0.016"" X 0.022”

Sekil III. Tedavi bast

sefalometrik rontgen.

Figure III. Pre-treatment
cephalometric radiography.

261



257 _Defne:ilhan 19.03.2013 12:24 Page 262

Sekil IV. Tedavi basi, ara
donem ve tedavi sonu

panoromik réntgenler.

Figure IV. Pre-treatment, mid-

treatment and post-treatment
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panoromic radiographies.
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ideal bir
saglandiktan sonra tst ve alt arkta koseli SS

siralama ve seviyeleme
tellere (0.0167/X0.022"") gecilmistir. 47
numaral disin eksen egimini diizeltmek icin
0.016"7X0.022” TMA ark telinden dikeltme
zemberegi bukilmustir. Ayni seansda 45
numaral disin de cekim bosluguna dogru
distalizasyonuna baslanmistir. 45 numarali
disi paralel bir sekilde distale etmek icin
kapayici NiTi coil ve lingualden buton
yapistirilarak elastik chain kullaniimistir.

BULGULAR

Hastanin 24 ay siren ortodontik tedavi
sonrasinda; disler ideal bir sekilde siralanip
seviyelenmis ve ideal ovejet ve overbite
iliskisi elde edilmistir. 47 numarali disin
eksen egimi duzeltilmis ve 45 numarali disin
cekim bosluguna dogru paralel bir sekilde
distalizasyonu 14 ayda saglanmistir (Sekil 4).
Bu sekilde 44 ve 45 numarali disler arasinda
boslukta kemik yeniden
sekillenerek kemik seviyesi hem okluzo-
gingival (10 mm’den 12.5 mm’e) hem de

elde edilen

Caldemir, Firath
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Implant iistii protez uygulandiktan sonra
Afterimplant supported prosthesis

restoration applied

beta titanium alloy arch wire to correct the
angulation of tooth 47. The distalization of
tooth 45 to the edentulous space was begun
in the same session using elastic chains
attached to a button at the lingual surface and
a closed nickel titanium coil (Fig. 5).

RESULTS

After 24 months of orthodontic treatment,
the patient’s teeth were leveled and aligned,
and overjet and overbite had been corrected.
Tooth 47 was restored to an upright position
and tooth 45 tooth had been distalized to the
edentulous space in 14 months (Fig. 4). Bone
remodeling in the space obtained between
teeth 44 and 45
occlusogingival (from 10 mm to 12.5 mm)

resulted in increased
and buccolingual (from 5.1 mm to 7 mm)
measurements, providing sufficient bone for
implant insertion as prosthetic restoration
(Fig. 2). The implant was applied after 4
months of distalisation of 45 tooth. After
debonding, lingual retainers were applied

Tiirk Ortodonti Dergisi 2012;25:257-268
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Tedavi Oncesi
Pre-treatment

Tedavi Sonu
Post-treatment

SNA (°)

SNB (°)

ANB (°)

Wits (mm)
S-N/Go-Me (°)
S-N-Gn (°)
S-Go/N-Me (%)
U1/L1(°)

U1/SN (°)
U1/NA (°/mm)
U1/NA (°/mm)
L1/NB (°/mm)
L1/Go-Me (IMPA) (°)
S Dogrusu-dudaklar
(ust / alt) (mm/mm)
S Line-lips

(upper / lower)

77 77
76 76
1 1
+1 +1
32 32
68 68
65 65
120 128
107 103
30/7 2717
18/9 2717
27/6 26/6
99 96
-0,5 /+2 -0,5 /+2

bukko-lingual yonde (5,1 mm’den 7 mm’e)
artinlmis ve protetik restorasyon icin gerekli
implant  uygulanmasina elverisli
getirilmistir (Sekil 2). 45 numarali disin
hareketinin tamamlanmasindan 4 ay sonra
implant uygulamasi yapilmisti. Debondig
sonrasi alt arka premolarlar arasi tst arka
kanin lingual
uygulanmistir. 44 ve 45 numarah digler arasina
implant Gstli kuron protezi yapilincaya kadar
sabit yer tutucu vyerlestirilmis, daha sonra
implant Gst kuron protezi uygulanmustir (Sekil
5, Sekil 6, Tablo 1).

hale

kanin  arasi retainer

TARTISMA

implant uygulamalarinda siddetli kemik
erimesi mevcut ise cerrahi olarak kemik grefti
uygulamalarina gerek duyulabilir. Kemik
grefti uygulamasi sonrasinda hem okluzo-
gingival yonde yuksekligin hem de bukko-
lingual yonde kalinligin artmasi saglanir.
Ancak greft uygulamalari cerrahi prosedir
gerektirmektedir  (7-14). Bu  sebeple
ortodontik tedavi ile yapilan govdesel dis
hareketi ile herhangi bir cerrahi isleme gerek
duyulmadan  kemik seviyesi implant
uygulamalarina uygun hale getirilebilir.
Gindiz ve arkadaglari 2004  yilinda
yaptiklari calismada ortodontik tedavi goren

Turkish Journal of Orthodontics 2012;25:257-268

between the mandibular premolars and
maxillary canines, respectively. A space
retainer was fixed between teeth 44 and 45
until crown restoration on the implant was
performed (Table 1, Fig 5, Fig.6).

DISCUSSION

Implant applications may require grafting
to increase occlusogingival bone height and
buccolingual bone width if severe bony
resorption is present (7-14). However, tooth
movement via orthodontic treatment is a
nonsurgical option for bone regeneration.
Using computed tomography, Giindiiz et al. (9)
determined that orthodontic treatment to
achieve tooth movement in an adult man
increased bone width from 2.2 mm to 5.2 mm,
indicating sufficient bone regeneration. In the
case reported here, insufficient bone for
implant insertion was present at the edentulous
site, and distalization of tooth 45 to the
edentulous space obtained adequate bone
height increased from 10 mm to 12.5 mm) and
width (increased from 5.1 mm to 7 mm; Fig. 2.

Zacchrisson (22) described orthodontic
tooth movement as an alternative to bone
grafting and augmentation. He stated that
periosteum is involved in the remodeling of

Tablo I. Sefalometrik degerler.

Table I. Cephalometric values.
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Sekil V. Tedavi sonu

fotograflari.

Figure V. Post-treatment
photographs.

264

eriskin erkek hastada govdesel dis hareketi
sonrasinda  meydana  gelen  kemik
rejenerasyonunu bilgisayarli tomografi ile
incelemislerdir. Tedavi sonrasinda kemik
kalinliginin 2.2 mm’den 5.2 mm’e cikarilip
kemik rejenerasyonunun yeterli bir sekilde
saglandigini belirtmislerdir (9). Sundugumuz
vaka raporunda eriskin hastada mevcut
cekim boslugundaki alveol kemik seviyesi
implant uygulamasi icin yetersiz bulunmus
ve 45 numarali dis ¢ekim bosluguna dogru
distale edilmistir. Tedavi sonrasinda vyeterli
alveol kemik seviyesi elde edilmistir. Kemik
yiksekligi oklizo-gingival yonde 1T0mm’den
12,5mm’e ¢ikarilmis ve kemik kalinlig
bukko-lingual yonde 5.1’den 7 mm’'e
arttinlmistir (Sekil 2).

Zachrisson  horizontal dis hareketinin
kemik grefti ve ogmentasyon gibi cerrahi
uygulamalara bir alternatif oldugunu
belirtmistir. Disin dissiz bolgeye yavas olarak
govdesel dis hareketi sonucunda alveoliin
lingual ve bukkal ylizeylerindeki
periosteumun  kemigi  sekillendirdigini,
yuksekligini ve kalinhgini artirdigini ifade
etmistir (22,23). Zuccati ve ark. (2003) ve
Salama ve Salama (1993) da ortodontik
ekstriizyon uygulamasi ile kemik hacminde

the buccal and lingual surfaces of the alveol,
and that movement of the tooth to the
edentulous space increases bone height and
width. Zuccati et al. (23) showed that
orthodontic extrusion could increase bone
volume sufficiently for successful implant
insertion. Opinions differ regarding the
timing of implant insertion after orthodontic
treatment. Zuccati et al. (23) inserted an
implant at an edentulous site 2 months after
the extraction of a tooth that had been
extruded orthodontically for 2 months and
successful treatment could be achieved (24).
In explaining the role of remodeling in
improving soft and hard tissues prior to
insertion of an implant into the extraction
space of a vertically extruded tooth, Salama
and Salama stated that an implant could be
applied immediately without grafting (25).
But Zachrisson emphasized the need for
more studies of the timing of implant
insertion and argued that the procedure
should be similar to bone grafting procedures
because of the increased maturation of
regenerated bone after orthodontic treatment
(22). However, in applications involving bone
grafting and the need for tissue regeneration,

Tiirk Ortodonti Dergisi 2012;25:257-268
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artis saglayarak basarili bir sekilde implant
uygulanabilecegini gostermislerdir(24,25).
Ortodontik tedavi sonrasi implantin ne
stirede uygulanacag ile ilgili farkli gortsler
mevcuttur (22-26). Zuccati ve ark. ortodontik
ekstriizyonu takiben 2 ay stre ile yapilan
pasif retansiyon sonrasi cekilen dis
bosluguna dis cekiminden 2 ay sonra
implant uygulamiglar ve basarili bir tedavi
sonucu elde etmislerdir (24). Salama ve
Salama da vertikal olarak stirdtrilip cekilen
dislerin bosluguna implant yerlestirilmesi
oncesi  yumusak ve sert dokunun
iyilestirilmesinde ortodontik ekstriizyonla
meydana gelen remodellingin  roltinu
anlattiklart calismalarinda; greft uygula-
masina gerek olmayan vakalarda ekstriizyonu
takiben hemen implant uygulanabilecegini
belirtmistir (25). Zachrisson ise ortodontik
tedavi sonrasi implantin ne kadar strede
uygulanacag ile ilgili daha cok arastirmanin
yapilmasi gerektigini vurgulayarak ortodontik
tedavi sonrasi rejenere olan kemigin
maturasyonunun zamanla artmasi sebebiyle
implant uygulanmasinda izlenecek olan
prosediiriin  kemik greftleri uygulamalarin-
daki  prosedir ile benzer oldugunu
belirtmistir (22). Ancak kemik grefti veya
yonlendirilmis doku rejenerasyonu
uygulamalarinda  dokuda  6nce  greft
materyalinin organizasyonu, rezorpsiyonu
daha sonra yeni olusan kemigin greft
materyalinin yerini almasi gibi iyilesme
prosedirleri mevcuttur ve herhangi bir
implant uygulamasindan 6nce en az 6 ay
beklemek gerekmektedir. Periodontal olarak
saglikli bir bireyde dissiz bolgeye kiiciik azi
disi hareket edilerek yapilan islem ise
periodontal olarak problemli bireylerde
yapilan greft uygulamalarindan farkli olarak
dik yonde gerceklestirilen ekstriizyon sonrasi
iyilesme gibi hatta burada dis hareketi ile
indiklenen (uyarilan) yeni kemik olusumu
gibi kabul edilebilir. Nitekim ekstriizyondan
2,5-4 ay sonra yapilmis basarili implant
uygulamalari mevcuttur (Zuccati ve Salama).
Sundugumuz vaka raporunda ise 2. premolar
disin ¢ekim bosluguna dogru distalizasyonu
sonucu elde edilen bosluga dis hareketinin
tamamlanmasindan 4 ay sonra radyolojik
kontrol yapilip implant uygulanmistir.
Mandibular molar eksikligi bulunan
olgularda 2. ve 3. molar dislerin
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practitioners need to consider healing related
to initial organization, the resorption of
grafting material, and the subsequent
formation of new bone in the grafted region. In
such cases, patients should generally be
allowed to heal for at least 6 months. Placing
a premolar in a periodontally healthy
edentulous space is different from performing
a graft procedure in a patient with poor
periodontal health. In the latter situation,after
vertical extrusion, healing and even newly
stimulated bone growth can be judged by
tooth movement. However, it is noteworthy
that Zuccati and Salama have reported
successful implantation as early as 2.5-4
months after extrusion. In this case report, an
implant was inserted into the space obtained
by 4 months of distalization of the mandibular
right second premolar into the edentulous
space, and no complication occurred.

When the mandibular first molars are
missing, the edentulous space can be closed
by mesialization of the second and third
molars  without implant application.
However, this treatment option has some
disadvantages. Proffit et al. stated that the
negative effects of a missing mandibular first
molar included tipping and mesialization of
adjacent teeth, poor interproximal contact and
gingival contour, decreased interradicular
bone, and antagonist tooth eruption; all of
these factors make the mesialization of the
second and third molars difficult.

After extraction, reduced alveolar height
and buccolingual width are evident; thus,
cortical bone remodeling is required to close
the extraction space. Tipping of the mandibular
second molar, which has a wide root surface,
toward the narrow alveolar bone because of
resorption could cause dehiscence. Reduced
inclination of the incisors due to the
mesialization of teeth adjacent to the extraction
site, resulting in complex malocclusion, has
been observed in adult patients. This situation
can be avoided by controlling anchorage with
appliances such as mini-screws, although this
treatment option necessitates a surgical
procedure (27). In the case presented here, we
were able to perform prosthetic restoration at a
site with sufficient alveolar height and width,
created by distalizing the second molar into the
extraction space.
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Sekil VI. Tedavi sonu

sefalometrik rontgen.

Figure VI. Post-treatment
cephalometric radiography.
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¢ekim  boslugunun
kapatilmasi da tedavi secenekleri arasindadir.
Ancak bu tedavi seceneginin bir takim
dezavantajlari Proffit  ve
arkadaslari  mandibular 1. molar dis
eksikliginde komsu dislerde; tipping ve
mezializasyon, zayif arayliz kontagi ve diseti
konttiri, azalmis interradikiller kemik ve
antogonist diste artmis erlpsiyon gibi
olumsuz goruldigun
belirtmisler ve alt 2. ve 3. molar dislerin
mezializasyonunun zorlugunu aciklamislar-
dir. Cekimden birkac yil sonra alveolar
kemikte hem bukkolingual yonde daralma
yukseklikte
gorilmekte ve bunun sonucunda da cekim
boslugunun kapatilmasi kortikal kemigin
yeniden sekillenmesini gerektirmektedir. Alt
2. molar dis gibi kok yiizeyi oldukca genis
olan disin rezorpsiyon nedeniyle daralmis
alveol sirtina dogru hareketinin dehisens
olusumuna olabildigi de ifade
edilmistir. Ayrica eriskinlerde komsu dislerin
cekim bosluguna dogru mezializasyonu ile
kesici dislerin eksen egimlerinde azalma ile
beraber malokliizyonun daha komplike hale
gelebilecegi, bu durumun engellenmesi icin
de ankrajin mini vida gibi aygitlarla kontrol
altina alinmasi gerektigi ve bu durumun ayri
bir cerrahi prosediire sebep olacagi
agtklanmistir (27). Bu sebeple vakamizda
cekim bosluguna 2. premolar disi distale edip
yeterli yiikseklik ve genislikte kemik olusumu
sagladiktan sonra elde edilen bosluga
protetik restorasyon uygulanmasi uygun
bulunmustur.

Eriskin hastalarda o6zellikle ©6nceden
cekilmis molar disler sebebiyle komsu molar
dislerde cekim bosluguna dogru egilme ve bu
bolgedeki hijyenin yeterli sekilde
saglanamamasina bagli olarak hemiseptal
defekt gortlebilmektedir. Bu durumda disin

mezialisyonu ile

mevcuttur.

durumlarinin

hem de vertikal azalma

neden

Caldemir, Firath

Especially in adults who have previously
undergone molar extraction, tipping of the
molars toward the extraction space and
hemiseptal defects due to insufficient hygiene
in this area might be seen. In such cases, the
inclination should be corrected and the tooth
should be extruded to increase the bone level
(1,4,5). In our case, no hemiseptal defect was
thus,
necessary and orthodontic treatment was

present; no tooth extrusion was
used to correct the inclination of tooth 47
toward the extraction space.

Another problem frequently seen in adult
patients is the presence of open gingival
embrasures due to periodontal tissue loss.
These black triangles especially can be seen
by periodontal bone loss and also by tooth
form and root angulation. In such cases,
periodontal health must be restored and root
angulation should be corrected; interproximal
stripping may be necessary (28,29). In our
case, open gingival embrasures were present
due to slight gingival recession and the
triangular form of the teeth and this situation
was corrected by interproximal stripping.

CONCLUSION

With the aim of creating sufficient healthy
bone to support implants for prosthetic
treatment, bone regeneration can be
achieved successfully by orthodontic tooth
movement instead of surgical bone grafting.
During orthodontic movement, the bone
adapts to mechanical strain by remodeling,
enabling the achievement of sufficient bone
height, width, and density for implant

insertion.

Tiirk Ortodonti Dergisi 2012;25:257-268
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Dis hareketi ile kemik rejenerasyonu
Bone regeneration by tooth movement

eksen egimin dizeltiimesi ve kemik
seviyesinin arttirilmasi icin ekstriize edilmesi
onerilmektedir  (1,4,5). 4,7 Ortodontik
tedavisini yaptigimiz bu vakada da 47
numarali dis cekim bosluguna dogru egilmis
konumdaydi. Ancak hastada periodontal
hastalik olmamasi nedeniyle herhangi bir
hemiseptal defekt bulunmamaktaydi. Bu
sebeple bu vakada da onerilen sekilde disin
eksen egimi daha iyi bir konuma getirildi,
ancak dise ayrica bir ekstriizyon hareketi
yaptirilmadi.

Eriskin hastalarda siklikla karsilasilan diger
bir problem ise 6zellikle periodontal kemik
kaybindan kaynaklanan siyah ticgen alanlar
olarak bilinen diseti embrasurlerindeki agik
alanlardir. Bu siyah tggen alanlar ozellikle
periodontal doku kaybi olmak tizere disin
formu ve kok angulasyonu sebebiyle de
gorulebilirler. Bu durumlarda siyah tcgen
alanlarin olusum nedenine bagh olarak
mevcut periodontal problem varsa 6ncesinde
mutlaka  giderilip  kok  angulasyonu
dizeltimeli ve/veya ara yiz asindirmasi
yapilmalidir (28,29). Bizim vakamizda siyah
tcgen alanlar hafif siddetteki diseti cekilmesi
ile birlikte dislerin t¢cgenimsi formundan
kaynaklaniyordu. Bu sebeple arayiliz
asindirmasi yapilarak bu siyah ticgen alanlar
giderildi.

SONUC

Protez amacli implant uygulamalarinda
yeterli ve saglikli yeni kemik olusumu elde
etmek amaciyla cerrahi olarak kemik grefti
uygulama yontemlerine gerek kalmadan,
govdesel ortodontik dis hareketi ile basarili
bir sekilde kemik rejenerasyonu saglanabilir.
Ortodontik dis hareketi stresince kemik
yeniden sekillenerek mekanik streslere
adapte olur ve implant uygulamalarina
uygun vyukseklik, genislik ve yogunlukta
kemik elde edilir.

Turkish Journal of Orthodontics 2012;25:257-268
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