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GIRIS
Maksiller daimi kaninlerin ektopik
strmeleri ve gomuk kalmalar

ortodontistler icin her zaman ¢ozilmesi
gereken kompleks bir sorun olmustur (1).
Kanin gomiukluginin insidansini Dachi
ve Howell (2) yaptiklari genis kapsamli
radyografik incelemeyle %0,92 olarak
belirtmislerdir. Ericson ve Kurol’un (3) 156
ektopik pozisyonlu maksiller kanini
degerlendirdikleri ¢alismada dislerin
%50’si  palatal veya  distopalatal
pozisyonda, %39’u  bukkal veya
distobukkal pozisyonda ve %11'i de
keserlerin apikaline yakin ya da kokleri
arasinda konumlanmig oldugunu
gostermistir.

Ortodontik  tedavi  planlamasinda
gomik  kaninlerin  pozisyonu ve
lokalizasyonu 6nem tasimaktadir. Gomik
disin agizda tutulup tutulmamasina dair
verilen karar, tedavi planinin temelini
olusturmaktadir. Stt kaninin ¢ekimi gibi
erken mudahale veya ortodontik rehberlik
olsun ya da olmasin kaninin dzerinin
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INTRODUCTION
The ectopic eruption and impaction of

maxillary canines have allways been a
complex problem for the orthodontists that
needs a solution (1). Dachi and Howell
have reported the incidence of canine
impaction as  0.92%  with their
comprehensive radiographic investigation
(2). In the study of Ericson and Kurol in
which they evaluated 156 ectopic
positioned maxillar canines, the impacted
teeth were shown to be located palatally
or distopalatally (50%) ,buccal or
distobuccal (39%), and apically and
between the roots of the incisors (11%) (3).

In orthodontic treatment planning, the
position and location of the impacted
canines are important. The decision made
for the impacted tooth to be whether
retained or extracted composes the base
of the treatment. Early interventions such
as extraction of deciduous canine or
tunneling of the canine with or without
orthodontic guidance can only be
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Kilroy Spring
Kilroy Spring

dikkatli olarak degerlendirilmesi sonrasinda
yapilabilmektedir. Gomik kaninin
pozisyonunun dogru bir sekilde bilinmesi,
daha az invaziv bir cerrahi uygulamanin
gerceklesmesine yardimci olabilir. Klinik
inceleme, gomik kaninlerin teshisindeki ilk
ve en onemli yardimcidir. Fakat gomukluk
teshisi, panoramik radyografi ve 3D (CBCT)

gibi gorlintileme teknikleriyle
desteklenmelidir (4). Klinik degerlendirme
sirasinda  daimi kaninin gecikmis

erupsiyonu, 14-15 vyasindan sonra siit
kaninin halen agizda olmasi, alveoler
palpasyon sirasinda vestibilde ya da
palatinalde  belirgin  kemik  sisliginin
olmamasi veya komsu lateral diste distale
dogru devrilme ve migrasyon; kanin disin
gomukliginun teshisindeki belirtilerdir (1).

Gelisimi stiren bir hastada gomiuk bir dis,
lzeri cerrahi olarak acildiktan sonra
ortodontik  traksiyon ile ark igine
getirilebilmektedir. Eriskin hastalarda ise
gomiik disin ankiloze olma riski gozardi
edilmemelidir (5).

Bedoya ve Park (6), gomik tst kaninlerin
teshis ve tedavisi (zerine vyaptiklari
derlemede labial yonde gomik kaninler igin
erupsiyon tekniklerini gingivektomi, apikale
repoze flep ve kapali erupsiyon olarak
siralarken palatal gomukler icin kapali flep,
acik erupsiyon, acgik pencere erupsiyonu ve
tunnel traksiyon yontemlerinin kullanildigini
belirtmislerdir. Palatal yondeki gomik kanin
disleri okluzyona getirmek icin tercih edilen
en yaygin yontemler; erken veya gec karisik
dislenme doneminde disin tzerinin cerrahi
olarak acilarak dogal bir sekilde stirmesine
izin verilmesi ve cerrahi yaklasimin ardindan
dis tzerine yapistirilan atasman yardimiyla
disin ortodontik kuvvetlerle strdiriilmesidir
(1,7). Gomiik disin cerrahi operasyon sonrasi
dogal erupsiyona birakilmasi icin hastanin
gelisim doneminde olmasi ve gomik disin
stirebilecek kadar iyi bir aksiyal aciya sahip
olmasi  gerekmektedir.  Ancak  dogal
erupsiyonla hem tedavi stiresi uzamakta hem
de gomik durumdaki dis olasi bir engelle
karsilastiginda buna karsi koyamayarak
kacinilmaz sekilde gomiuk kalmaktadir (1).

Ortodonti pratiginde gomik bir disin
strdurtlmesi igin disin Gzerinin cerrahi
olarak acilip dise atasman yapistirildiktan
sonra kullanilan  mekaniklere yonelik
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performed after evaluating the tooth’s
position carefully. Precise knowledge of the
impacted canine’s position may contribute to
a less invasive surgical practice. Clinical
investigation is the first and most important
method for the diagnosis of the impacted
canines. However, the diagnosis of impaction
should be supported with panoramic
radiography and 3D (CBCT) imaging
techniques  (4).Delayed  eruption  of
permanent canine, retention of the
deciduous canine beyond the age of 14-15,
absence of significant vestibular or palatinal
bulge during the alveolar palpation, or distal
inclination and migration of the adjacent
lateral incisor during the clinical evaluation
are the indicators for impacted canine (1).

An impacted tooth in a growing patient
can be aligned into the arch by orthodontic
traction after the surgical exposure. The risk
for ankylosis of the impacted tooth should be
taken into account in the adult patients (5).

In their review of the diagnosis and
management of the impacted maxillary
canines, Bedoya and Park (6) denoted the
eruption technics as gingivectomy, apically
positioned flap and closed eruption for the
labially impacted maxillary canines, and
closed flap, open eruption, open window
eruption and tunnel traction for palatally
impacted canines.The most common
methods for the occlusion of the palatally
impacted canines are the free eruption of the
surgically exposured tooth in the early or late
mixed dentition, and erupting the tooth with
orthodontic forces by placing an attachment
after the surgical exposure (1,7). For free
eruption of the impacted tooth after the
surgical operation, patient must still be
growing up and the tooth must be positioned
in an adequate axial angle for eruption.
However, free eruption lengthens the
duration of the treatment and causes the
tooth remain impacted in case of any
difficulty to erupt (1).

The orthodontic practice has so many
alternatives for the mechanics which are
used after surgical exposure and placement
of an attachment on the tooth for eruption.
Prior to the development of the bonding
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oldukca fazla secenek mevcuttur. Yapistirma
tekniklerinin  hentiz fazla gelismedigi
donemlerde ortodontik kuvvetleri iletme
amaciyla disin kole seviyesinde tel ligatir
baglanmaktaydi (8). Fakat bu uygulama
eksternal rezorbsiyon ve periodontal doku
kaybina yol actigi icin ginimizde vyerini
kuvvetin dis tzerine yapistirilan atasmanlar
yardimiyla iletimine birakmistir. Atagsmanin
yerlestirilme  zamaniyla ilgili  hekimin
secimine gore cerrahi operasyon sirasinda
veya sonrasindaki iyilesmenin ardindan
yapistirma seklinde iki farkli yaklasim soz
konusudur (1).

Gomik disin  strdirtlmesi  sonrasi
prognozun iyi olmasi icin disin Gzeri sadece
atasmanin rahat yapistirilacag) buyuklikte
acilmali ve traksiyon sirasinda mumkin
oldugunca tipping gibi basit ortodontik
kuvvetler hafif siddette uygulanmalidir.
Ayrica cerrahi operasyon sirasinda kesin
suretle  mine-sement  sinint ekspoze
edilmemelidir (1). Cerrahi miidahale disinda
ortodontik acidan prognozda rol oynayan en
onemli faktorler disin maksilladaki pozisyonu
ve angulasyonu, ankiloze olup olmadigi,
komsu dislerle iliskisi ve erupsiyon icin
almasi gereken yoldur (1, 9).

Palatal yonde gomik kaninlerin strme
yonint komsu dislerden uzak tutmak tzere
literatirde pek c¢ok mekanik o6nerilmistir.
Bunlardan bazilari boliimlu olarak uygulanan
ekstriizyon springi, altin zincirle kullanilan
U-flex atagsmani, ark teli tzerinde bukilen
ekstriizyon springi, altin zincire tel ligattrle
baglanan ikincil ark teli, hareketli apareylerle
uygulanan miknatishi sistemler, alt ceneye
yerlestirilen mikro-implanta takilan agiz ici
elastikler ve Kilroy Spring’dir (10-16).

Bu olgu sunumunun amaci Kilroy Spring
kullanilarak Gomuk kalmis maksiler kanin
disin sirdirilmesi ve uzun doénem takip
sonuclarinin izlenmesidir.

OLGU SUNUMU

Hastanin Hikayesi ve Teghis

Sol st kanin disinin gomik olmasi
nedeniyle klinigimize basvuran 13 yasindaki,
iskeletsel ve dissel Simif | sagittal iliskiye
sahip, normal vertikal yon biiytimesi olan kiz
hastada, sol tst kanin disi gomuk ve maksiler
ve mandibuler arkin anterior caprasikligi
bulunmaktaydi (Resim 1, 2).

Peynirci, Oncag

systems, orthodontic ligature wires were used
at the cervical area of the impacted tooth to
transmit orthodontic forces (8). But since this
practice causes external resorption and
periodontal tissue loss, recently the
attachments that are placed on the tooth are
used for force transfer. Depending on the
practitioner’s choice, there are 2 different
approachs to place the attachment; during the
surgery or after the post-surgical healing (1).

To ensure a good prognosis after the
eruption, the surgical exposure should be
only wide enough to place the attachment
and simple orthodontic movements with light
forces like tipping must be applied during the
traction. Additionally enamel-cement border
absolutely should not be exposed during the
surgery (1). Except the surgery, the most
important factors playing role in the
orthodontic prognosis are the position and
angulation of the tooth in the maxilla,
whether the tooth is ankylosed or not, its
relation with the adjacent teeth and the
distance it should travel for eruption (1,9).

There are so many mechanical
recommendations in the literature to keep the
eruption direction of palatally impacted
canines away from the adjacent teeth. Some
of them are partially applied extrusion spring,
U-flex attachment used with gold chain,
extrusion spring bent on arch wire, secondary
arch wire ligated to gold chain with wire,
magnet systems applied with removable
appliances, intraoral elastics which are
attached on the microimplant placed in the
mandible and Kilroy Spring (10-16).

The objective of this case report is the
eruption of the impacted maxillary canine
tooth with Kilroy Spring and its long term
follow-up.

CASE REPORT

Anamnesis of the Patient and Diagnosis

A 13 year old girl admitted to our clinic
with skeletal and dental Class | sagittal
relationship, and normal vertical growth, had
an impacted left maxillary canine tooth and
anterior crowding in both maxillary and
mandibuler arches (Picture 1,2).

Tiirk Ortodonti Dergisi 2011,;24:30-138
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Tedavi Seyri

Hastanin  tedavisi  sabit ortodontik
apareylerle yiratulmdasttr. Alt ve tst arklarda
seviyelemeyi takiben palatal yondeki gomuk
kanin disin strdarilmesi sonrasi ark icine
yerlesebilmesi icin agik coil spring ile gerekli
yer acilmistir. Sol Gst kanin disin arktaki yeri
saglandiktan sonra 0.017”x0.025”paslanmaz
celik ark teli Gzerinden Kilroy Spring ile,
cerrahi olarak tzeri acilip button yapistirilan
kanin dise erupsiyon kuvveti uygulanmaya
baglanmuistir.

Turkish Journal of Orthodontics 2011;24:130-138

Treatment Course

The treatment of the patient was managed
with fixed orthodontic appliances. Sufficient
space for palatally impacted canine to align
into the arch after eruption was provided
with open coil springs following the leveling
of both maxillary and madibular arches. After
the arrangement of sufficient space for the left
maxillary canine, eruption forces were
applied to the surgically exposured and
button bonded canine tooth with kilroy
Spring through the 0.017”x0.025” arch wire.

Sekil 1. Hastanin tedavi
Oncesi ag1z igi ve agiz dist

goriintiileri.

Figure 1. Intraoral and
extraoral images of the

patient before the treatment.

Sekil 2. Hastanin tedavi
oncesi panoramik film

goruntiisi.
Figure 2. Panoramic

radiograph of the patient

before the treatment.
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Sekil 3. Kilroy Spring’in

biikkiim asamalari.

Figure 3. Bending stages of

134

Kilroy Spring.

Kilroy Spring’in Bukiilmesi ve

Agiz icinde Uygulanmasi

Kilroy Spring gomuk disleri, komsu
dislerin koklerinden uzaklastiracak sekilde
stirekli ve hafif kuvvet uygulayan bir yardimci
mekanik uygulamasidir. Hazir bikumli
olanlari olabildigi gibi hekimin uzunluk ve
esneklik alternatiflerini belirleyebilmesi igin
0.014” veya 0.016” vyuvarlak ve diz
celik ark tellerinden
biikiilebilmektedir. Oncelikle gomiik disten
gelen ligatir telinin baglanacagi vertikal loop
bikalir (Resim 3a). Gomik disin okluzal
dizlemdeki izdusiminin ark  teline
uzakhgina gore vertikal loop ile ark telinin
icinden gececegi horizontal looplar arasi
mesafe belirlenerek horizontal looplar
bikalir (Resim 3b). Ardindan yatay kollar
bukdalar ki bunlar lateral ve kiigtik azi diglerin
vestibul yiizeyine yaslanarak Kilroy Spring’in
ankrajini saglar (Resim 3c). Yatay kollar,
lateral braketin mesialinde ve premolar
braketin distalinde ark teli Gzerinde donerek
stkistirlmalidir (Resim 3d). Yatay kollardan
kaynakli kuvvetlerin lateral ve premolar
dislere herhangi bir devrilme yan etkisi
olusturmamasi icin bu asamada

paslanmaz

0,017"x0,025” paslanmaz ark teline (0,018”
slotlu braketlerde) gecilmis olmasi buytk
onem arzeder.

Kilroy Spring agiz icinde gomik dise
baglanmadan o©nce pasif konumdayken,

Peynirci, Oncag

Bending and Intraoral Application of

Kilroy Spring

Kilroy spring is a supportive mechanical
practice which applies continuous and light
forces to keep impacted teeth away from the
roots of the adjacent teeth. The practitioner
can use 0.014” or 0.016” round and straight
stainless steel arch wires to determine the
length and flexibility as needed, or pre-bent
springs could be used. First the vertical loop,
on which the ligature wire from the impacted
tooth will be attached, is bent (Picture 3a).
Horizontal loops are bent by determining the
distance between the vertical loop and
horizontal loops ,which arch wire will pass
through, according to the distance between
impacted tooth’s projection on the occlusal
plane and arch wire(Picture 3b). Afterwards
the horizontal arms,which maintain the
anchorage of Kilroy Spring by leaning against
the vestibul surfaces of lateral incisiors and
premolars, are bent (Picture 3c). Horizontal
arms must be tightened by twisting on the
arch wire on the mesial of the lateral bracket
and on the distal of the premolar bracket
(Picture 3d). It is very important to use
0.017"x0.025"” stainless arch wire in this stage
(with 0.018” slot brackets) to prevent any
tipping side effects on lateral and premolar
teeth due to forces of horizontal arms.

Tiirk Ortodonti Dergisi 2011,;24:130-138
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vertikal  loop okluzal dizleme dik
konumdadir. Vertikal loop palatinaldeki
gomik dise vyaklastirthp ligatur teli ile
baglandiginda dise dik yonde kuvvet
uygulamaya baslamistir (Resim 4).

Kilroy Spring buttona 0,010” ligattr teli ile
baglanarak aktiflenmistir. Uzerinde fazla
kemik bulunmayan sol st kanin disi okluzal
diizleme 15 gtin icinde ulagmistir (Resim 5).

Bundan sonra dis, ark igindeki konumuna
once kalin koseli celik tele zincir elastik
baglanarak, daha sonra da buttonun c¢ikartilip
yerine braket yapistirilarak esnek baslangic
ark telleri uygulanmasiyla getirilmistir.

TEDAVI SONUCLARI ve TARTISMA

Hastanin sabit ortodontik tedavisi 21 ay
stirmils ve pekistirme amaciyla alt Gst sabit
lingual retainerlar uygulanmistir (Resim 6,7).
Ust sabit retainer tedavi bitimini takiben 2 yil
sonra cikartilmistir. Aktif tedavi bittikten
sonra hasta yilda bir kez gorilmis ve 4 yilin
ardindan agiz i¢i ve agiz disi fotograflari
alinmistir ~ (Resim  8). Hastanin  son
kontroliinde surdirilmis  kanin  disinde
periodontal acidan herhangi bir sorun
gorilmemistir.

Yadav ve arkadaglari (17) palatinal yonde
gomuk  kalmis  ast  kanin  dislerin
strdurilmesinde kullanilan tel ligatdr,
elastomerik zincir ve Kilroy Springi (g
boyutlu olarak kuvvet yoni, momenti ve

Turkish Journal of Orthodontics 2011;24:130-138

Vertical loop is perpendicular to the
occlusal plane when Kilroy spring is passive
before it's intraoral attachment to the
impacted tooth. As vertical loop is
approximated to the impacted tooth and
attached by a ligature wire, it starts to apply
vertical force on the tooth (Picture 4).

Kilroy Spring was activated by ligating it
to the button with 0.010” ligature wire. Left

maxillary canine without excessive bone

mass over it was brought to the occlusal
plane in 15 days (Picture 5). Afterwards, the
tooth was brought into the arch by firstly
ligating chain elastic on the heavy
rectangular stainless steel archwire, and then
applying flexible archwires after removing
the button and placing bracket on the tooth.

TREATMENT OUTCOME and

DISCUSSION

The fixed orthodontic treatment of this
patient lasted 21 months and maxillary and
mandibular fixed lingual retainers were
applied for retention(Picture 6,7). Maxillary
fixed retainer was removed in the following 2
years. After finishing the active treatment, the
patient was controlled once in a year and at
the end of the fourth year intraoral and
extraoral photos were taken (Picture 8). In the
last control, no periodontal problem was
detected in erupted canine tooth.

Sekil 4. Kilroy Spring’in

agizda uygulanmus hali.

Figure 4. Intraorally applied
Kilroy Spring.

Sekil 5. Gomiik kanin disin

okluzal seviyeye ulasmis hali.
Figure 5. Impacted canine

tooth reached to the occlusal

plane.
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Sekil 6. Hastanin tedavi
sonras! agiz ici ve agiz disi

gorintiileri.

Figure 6. Patient’s intraoral
and extraoral images after the

treatment.

Sekil 7. Hastanin tedavi
sonras1 panoramik film

gorlntiisii.
Figure 7. Panoramic

radiograph of the patient after

the treatment.
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strekliligi acisindan  karsilastirmiglardir.
Calismanin sonucunda daha az reaktivasyon
gerektirmesi ve kuvvet yoniinde daha fazla
devamlilik saglamasi nedeniyle Kilroy Spring
daha  kullanigh  gorinmusttr.  Bizim
olgumuzda da tek bir aktivasyonla 15 giin
gibi kisa bir stirede sol maksiler gomiik kanin,
okliizal diizlem seviyesine ulagmistir.

Palatal yondeki gomik kaninlerin kronlari
cogunlukla ayni taraftaki santral ve lateral
dislerin koklerinin lingual yuzeylerine komsu
durumdadir. Bu konumdaki kanin dislerin
diger dislerin koklerinden uzaklastirilacak
sekilde okluzal dizleme tam dik yonde

Peynirci, Oncag

Yadav et al. (17) compared the wire
ligatures, elastomeric chains and Kilroy
Spring which are used for the eruption of
palatally impacted maxillary canine teeth in
3 dimensions for the direction, moment and
continuum. At the end of the study, Kilroy
Spring was decided to be more functional
because of less reactivation needs and more
continuum in the force direction. In our case
the maxillary impacted canine was brought
to the occlusal plane level in such a short
duration like 15 days with 1 activation.

Tiirk Ortodonti Dergisi 2011,;24:130-138
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Kilroy Spring
Kilroy Spring

strddrilmeleri gerekmektedir. Kilroy
Spring’in gomiik dise uyguladigi dik yondeki
hafif ve devamli kuvvet maksiler gomiik kanin
disi, santral ve lateral dislerin koklerinden
uzaklastirarak strdirilmesini saglayacaktir.
Olgumuzda gozledigimiz hareket yoniide bu
sekilde olmus ve gomiik dis santral ve lateral
disin koklerinden uzaklasarak palatinal
bolgede ytikselmistir (18).

Ayrica dental folliktlin sontklesmesi ve
tamamen kaybolmasi sonrasi, agiz igine
strdirtilme sirasinda gomik disin tizerindeki
kemigi rezorbe etme hizi oldukca dustk

Turkish Journal of Orthodontics 2011;24:130-138

The crowns of palatally impacted canines
are usually located adjacent to the lingual
surfaces of the central and lateral incisors of
the same side. Eruption of these canines must
be in a pure vertical direction keeping them
away from the roots of the other teeth. The
vertical light and continous force that the
Kilroy Spring trasmitts to the impacted tooth
will lead to a eruption of the impacted
maxillary teeth away from the roots of the
central and lateral incisors. The movement
direction we observed in our case was like
that and the impacted tooth erupted palatally,

Sekil 8. Hastanin tedavi
bitiminden 4 sene sonraki
ag1z ici ve ag1z dis1

goriintiileri.

Figure 8. Patient’s intraoral
and extraoral images in the
fourth year after the end of

the treatment.

Sekil 9. Gomiik kanin digin

okluzal seviyeye ulagmis hali.
Figure 9. Panoramic

radiograph in the fourth year

after the end of the treatment.
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olacaktir. Bu rezorbsiyonun baslamasi da
gomiik disin minesinin kemige sirekli baskisi
ile gelisecek nekrozla olacaktir. Kilroy spring
devamli ve hafif dik yonde kuvvet
olusturdugu icin kemik rezorpsiyon hizi
artiracaktir. Buna baglh olarak,
calismamizdaki olguda da dental follikiltn
sonuklesmesine ragmen gomik diste vertikal
yonde hizli bir hareket elde edilmistir (18).

SONUC

Gomik kalmis maksiler daimi kanin
dislerinin strdirtlmesinde, komsu dislerin
koklerinden uzaklastirict yonde ve kemikte
baski nekrozu ile rezorbsiyon saglayacak,
stirekli ve hafif kuvvet tiretebilen mekaniklere
gereksinim vardir. Bu yonden bakildiginda
calismamizda uyguladigimiz Kilroy Spring,
uzun donem takibi de goz 6niine alindiginda
uygun bir secenek olarak gozlemlenmistir.

Peynirci, Oncag

away from the roots of central and lateral
incisors (18).

Additionally, the resorption of the bone
over the impacted tooth during the eruption
will be very slow after the dental follicle is
deflated and disappeared. The onset of this
resorption is achieved with the bone necrosis
developed from the continous pressure of the
impacted tooth’s enamel. The bone resorption
will be accelerated due to the continous and
light vertical forces of the Kilroy Spring.
Thereby, a fast eruption in the vertical
direction was obtained in our study even
though the dental follicle was deflated (18).

CONCLUSIONS

Mechanics which can produce continous
and light forces, direct the impacted tooth
away from the roots of the adjacent teeth,
and cause the resorption of the bone with the
pressure necrosis are required for the
eruption of the impacted permanent
maxillary canines. From this point of view,
the Kilroy Spring that we used in our study
was considered as an adequate alternative
when the long term follow-up is taken into
account.
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