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ÖÖZZEETT

Transpozisyon, dental ark›n ayn› çey-
re¤inde yer alan 2 komflu diflin pozisyon
olarak yer de¤ifltirmesidir. Literatürde bu
duruma en s›k maksiller kanin ve 1. pre-
molar difller aras›nda [Mx4-3] rastlan›ld›-
¤› bildirilmifltir. Bu çal›flmadaki amac›-
m›z, 14 yafl›nda sol üst kanin ve 1. pre-
molar›nda transpozisyon gözlenen bir
hastan›n tedavisi sunmakt›r. Tedavi so-
nunda, Kanin ve 1. premolar difller trans-
pozisyonda b›rak›lmas›na ra¤men tatmin
edici estetik sonuç elde edilmifltir. (Türk
Ortodonti Dergisi 2009;22:239-247)

AAnnaahhttaarr  KKeelliimmeelleerr::  Transpozisyon, mak-
siller kanin, maksiller birinci premolar.

SSUUMMMMAARRYY

Transposition is a dental anomaly ma-
nifested by a positional interchange of 2
adjacent teeth within the same quadrant
of dental arch. The most frequent tooth
transposition seen in the literature is ma-
xillary canine-first premolar [Mx4-3]
transposition. The aim of this study was to
present treatment of a 14 year old girl who
had transposed maxillary left canine and
maxillary left premolar teeth. In this case
although the transposed canine and pre-
molar teeth were kept in order, satisfying
esthetic and stable results were obtained.
(Turkish J Orthod 2009;22:239-247)

KKeeyy  WWoorrddss: Transposition, maxillary
canine, maxillary first premolar.
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GG‹‹RR‹‹fifi
Transpozisyon, dental ark›n ayn› çeyre¤in-

de yer alan iki komflu diflin do¤al sürme süre-
ci s›ras›nda meydana gelen de¤ifliklik olarak
tan›mlanm›flt›r (1–4). Ortodontik literatür in-
celendi¤inde transpozisyona üst çenede alt
çeneden daha fazla rastlan›ld›¤›, unilateral
transpozisyonun ise bilateral transpozisyon-
dan daha çok oldu¤u ve sol taraf› daha s›k et-
kiledi¤i görülmüfltür (3–7).

Transpozisyonun en s›k etkiledi¤i difller
olan daimi kaninlerin (7) en çok birinci pre-
morlar ile [Mx4–3] daha az s›kl›kta ise lateral
keser difllerle [Mx3–2]  yer de¤ifltirdi¤i bildi-
rilmifltir (8). Transpozisyonun her iki cinsiyeti
etkiledi¤i ancak bayanlarda erkeklerden daha
çok görüldü¤ü kaydedilmifltir (8–11).

Transpozisyonun etyolojisi hala kesin ola-
rak belirlenmemekle beraber kal›t›m›n (1,
11,12, 14–16), difl tomurcuklar›n›n geliflim es-
nas›nda yer de¤ifltirmesinin (17–19), süt kanin-
de kök rezorpsiyonun olmamas›n›n ve sür-
mekte olan daimi kanin diflin mekanik engel-
lerle karfl›laflmas›n›n (9,17,19) neden olabile-
ce¤ine yönelik çeflitli iddialar  ortaya at›lm›flt›r. 

Literatürde komplete ve inkomplete olmak
üzere iki çeflit transpozisyona rastlanmaktad›r
(7,13). Komplete transpozisyonda, etkilenen
difllerin hem kökleri hem de kronlar› transpo-
zisyonlu pozisyonlar›nda birbirlerine paralel
olarak yer almakta, inkomplete transpozis-
yonda ise (“pseudo” veya “partial” transpoz-
siyon) kronlar transpozsiyonda yer al›rken,
kök uçlar› normal konumlar›nda kalmakta
veya kronlar normal konumlar›nda yer al›r-
ken kök uçlar› yer de¤ifltirebilmektedir (7,13).
Bu makalede sol üst kanin ve birinci premo-
lar›nda komplete transpozisyon gözlenen bir
vakan›n ortodontik sunulmufltur.

VVAAKKAA  RRAAPPOORRUU
KKlliinniikk  vvee  RRaaddyyooggrraaffiikk  DDee€€eerrlleennddiirrmmee
14 yafl›ndaki k›z hasta tedavi olmak ama-

c›yla klini¤imize baflvurdu. Hastan›n esas fli-
kâyeti üst sol birinci ve ikinci premolar diflle-
ri aras›nda ark d›fl›nda ve yüksekte konum-
lanm›fl olan üst sol kanin diflinin görüntüsüy-
dü (Resim 1). Yap›lan klinik ve radyografik
de¤erlendirmede hastada komplete üst sol
premolar-kanin transpozisyonu ile birlikte,
sol üst süt kaninin persiste oldu¤u gözlendi
(Resim 2). Hastan›n a¤›z hijyeni gayet iyi, pe-
riodontal dokular› ise sa¤l›kl›yd›. Ayr›ca has-

IINNTTRROODDUUCCTTIIOONN
Transposition is a developmental alteration

resulting in a deviation in tooth position, cli-
nically identified as the interchange of 2 adja-
cent teeth that alters the natural order within
the same quadrant of the dental arch (1–4).
The orthodontic literature revealed us that
mandibular tooth transposition is rare than
maxillary tooth transposition and unilateral
transposition is more often than bilateral
transposition with left side is more involved
(3-7). The maxillary permanent canine is the
tooth most frequently involved in transpositi-
on, most often with the first premolar [Mx4-3]
and, to a lesser extent, with the lateral incisor
[Mx3-2] (7,8).

Transpositions affect both gender, however
female patients have been reported more than
male patients in the prevalence of this ano-
maly (8-11). Although cause of transposition
remains still unclear, several theories such as
genetic origin (1,11,12,14-16), interchange in
position of the developing tooth buds (17-19),
lack of the deciduous canine root resorption,
and mechanical interferences to the erupting
permanent canine (9,17,19) have been sug-
gested in the literature. There are two types of
transposition in the literature as complete and
incomplete (7,13). In complete transposition,
both the crowns and the entire root structures
of the involved teeth are found parallel in the-
ir transposed positions. In incomplete trans-
position (also called “pseudo” or “partial”) the
crowns may be transposed while the root api-
ces remain in their normal positions. Alterna-
tively, the crowns may be in the correct order
while the root apices are transposed (7,13).

In this article orthodontic treatment of a ca-
se that has complete transposition of the ma-
xillary left canine and the left premolar was
presented.

CCAASSEE  RREEPPOORRTT
CClliinniiccaall  aanndd  RRaaddiioollooggiiccaall  EExxaammiinnaattiioonn  
A 14 year old female consulted to our cli-

nic. Her major complaint was the appearance
of her maxillary left permanent canine which
was positioned at the high vestibule between
maxillary left first and second premolar (Figu-
re 1). In the clinical and radiographic exami-
nation a complete maxillary left canine and
first premolar transposition was observed (Fi-
gure 2). Also maxillary left deciduous canine
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tan›n dengeli bir yüz yap›s› ve iyi bir gülme
hatt› vard›. Mandibular ark iyi s›ralanm›fl, sa-
dece sol süt kaninin mezial ve distalinde, sa¤
kaninin ise distalinde diestemalar mevcuttu.
Transpozisyondan dolay› üst orta hat 1,5 mm
sol tarafa kaym›fl, S›n›f I molar iliflki, normal
overjet ve overbite mevcuttu. Radyografik
olarak üst üçüncü molar difller hariç tüm difl-
ler izlenmekteydi. Yap›lan sefalometrik ince-
lemede (Tablo 1) hastan›n S›n›f I iskeletsel
iliflki, normal büyüme paterni ve düz bir pro-
file sahip oldu¤u görüldü.

TTeeddaavviinniinn  HHeeddeefflleerrii
Tedavinin hedefleri; fonksiyonel S›n›f 1

molar ve kanin iliflkiyi çekimsiz tedavi ile
sa¤lamak, transpozisyonu difllerin sürme s›ra-
lar›n› de¤ifltirmeden düzeltmek, ideal overjet
ve overbite oluflturmak, orta hatt› ve kök ink-
linasyonlar›n› düzeltmekti.

TTeeddaavvii  PPllaann››  vvee  SSeeyyrrii  
Maksiller kanin-premolar transpozisyonu-

nun tedavi planlamas›nda en az iki seçene¤i
göz önünde bulundurmal›y›z; transpozisyon-
lu difllerin bu halleri korunarak düzeltilmesi
veya dental arkta olmalar› gereken anatomik

was still in the arch. Oral hygiene was good,
and the periodontium was healthy. The pati-
ent had a well balanced face and a pleasant
smile. The mandibular arch was well aligned
with diastemas at the mesial and distal of the
left mandibular canine and distal of the right
mandibular canine. The midline was deviated
1.5 mm to the left side in the upper arch com-
pared to the facial midline. She had a Class I
molar relationship with normal overjet and
overbite. All the permanent teeth, except up-
per third molars, were present radiographi-
cally. Cephalometric analysis (Table 1) sho-
wed a Class I skeletal relationship with nor-
mal growth pattern and a flat profile.

TTrreeaattmmeenntt  OObbjjeeccttiivveess
The treatment objectives were establishing

a functional Class I molar and canine relati-
onship without extractions, correcting trans-
position without changing the teeth’s trans-
posed order, creating an ideal overbite and
overjet and correcting midlines and root inc-
linations.

TTrreeaattmmeenntt  PPllaann  aanndd  PPrroocceedduurree
Treatment plan of [Mx4-3] transposition

should consider at least 2 options: aligning

fifieekkiill  11:: Tedavi öncesi a€›z içi

ve a€›z d›fl› foto€raflar. 

FFiigguurree  11::  Pretreatment

extraoral and intraoral

photographs.
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pozisyonlar›nda konumland›r›lmas›. Hangi
tedavi seçene¤ininin tercih edilece¤ine karar
verirken üst anterior difllerin fasial ve dental
esteti¤i çok dikkatli bir flekilde de¤erlendiril-
melidir. Komplete transpozisyondaki diflleri
arktaki do¤al s›ralar›na göre yerlefltirmek
hem çok zaman al›c› hem de çok karmafl›k
bir ifllemdir. Baz› araflt›rmac›lar özellikle dai-
mi dentisyondaki hastalarda, diflleri do¤al
yerlerinde s›ralamaya çal›flman›n difl kökleri-
ne ve çevre dokulara ciddi zararlar verebile-
ce¤ini, bu yüzden estetikden fedakârl›k yap›p
diflleri transpozisyonlu hallerini koruyarak
düzeltmek gerekti¤ini bildirmifllerdir (3,17).
Tüm bu bilgiler ›fl›nda hastam›z›n yafl›n› da
göz önünde bulundurarak difl kökleri ve çev-
re dokulara zarar vermemek için diflleri trans-

the involved teeth in their transposed positi-
ons or moving them to their correct anatomic
position in the dental arch. Dental and facial
esthetics of the maxillary anterior teeth should
be carefully evaluated and considered in de-
ciding which treatment option is suitable. Re-
positioning the completely transposed anteri-
or teeth to their normal sequence in the arch
is very complex and time-consuming. Some
authors suggest that it should not even be at-
tempted because of the risk of jeopardizing
the roots and damaging the supporting struc-
tures particularly patients in the permanent
dentition phase. Therefore, despite the com-
promised esthetic results, they suggest alig-
ning the teeth in their transposed positions (3,
17).  As we considerer the patients age, to

fifieekkiill  22:: Tedavi öncesi

sefalometrik ve panaromik

radyograflar. 

FFiigguurree  22:: Pretreatment

cephalometric and panoramic

radiographs.

TTaabblloo  11..  Sefalometrik

bulgular.

TTaabbllee  11::  Cephalometric data.
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pozisyonlu hallerinde s›ralamaya karar ver-
dik. Tedaviye persiste süt diflinin çekimi ile
baflland›ktan sonra 018 ? .025 standart edge-
wise apareyleri yerlefltirildi. Seviyelemeyi ta-
kiben üst sa¤ molar ile sol lateral aras›nda an-
kraj ünitesi oluflturuldu ve hafif elastik zincir-
ler ile sol birinci premolar çekim bofllu¤una
kayd›r›lmaya baflland›. Sol birinci premolar›
kanin difle benzetmek için  palatal kasp›ndan
hafif möllemeler yap›ld›. Tedavini üçüncü
ay›nda vestibüldeki sol kanin için yeterli yer
kazan›ld› ve bu difl braketlenerek hafif kuv-
vetlerle arka al›nd›.  Kanin difl seviyelendik-
ten sonra 0.16 inçlik çelik telden bükülen or-
ta hat mekani¤i ile üst orta hat düzeltildi. Alt
arktaki diestemalara ve alt sa¤ kanindeki me-
ziolingual rotasyona ra¤men hastan›n tedavi-
yi istememesinden dolay› alt ark tedavi edil-
medi. 12 ay sonra sabit apareyler ç›kart›larak
retansiyon amac›yla 0.40’l›k Essix retainerlar
yap›ld› ve hastaya 6 ay boyunca 24 saat tak-
mas› söylendi.

TTeeddaavvii  SSoonnuuççllaarr››
Oniki ayl›k sabit tedavinin sonucunda

transpozisyon difllerin s›ralanmas› korunarak
düzeltildi, orta hat sapmas› normale döndü-
rüldü. Tedavi sonunda tatmin edici estetik ve

avoid damaging roots and supporting structu-
res, we decide to align involved teeth in the-
ir transposed positions. Treatment was initia-
ted with the removal of the retained maxillary
left deciduous canine followed by the place-
ment of .018 ? .025 Roth System edgewise
appliances. After the leveling phase, an anc-
horage unit from upper right molar to left la-
teral was constructed and upper left first pre-
molar was moved to extraction space with
light elastic chain. We made slight abrasions
from the palatal cusp of the upper left premo-
lar to imitate this tooth to canine. At the third
month of the treatment we gain space for left
permanent canine which was erupted high
vestibule and we bonded upper left canine.
With light forces we took left canine to the
maxillary arch. After leveling of the canine
we corrected the upper midline with midline
shifting arch constructed from 0.16 inch SS
wire. Although there were diestemas in the
lower arch and lower right central incisor ro-
tated mesiolingually, because of the willing-
ness of the patient we didn’t treat the lower
arch. Fixed appliances were removed after
12 months of orthodontic treatment, 0.40
inch Essix retainers were placed for retention
and the patient was instructed to wear 24 ho-
urs  for 6 months.

fifieekkiill  33:: Tedavi sonras› a€›z içi

ve a€›z d›fl› foto€raflar. 

FFiigguurree  33::  Posttreatment

extraoral and intraoral

photographs.
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iyi bir gülme hatt› sa¤land› (Resim 3). Tedavi
sonras› al›nan lateral sefalometrik radyografi-
de dengeli bir yüz profili gözlenmekteydi
(Resim 4, Tablo 1). Üst sol premolar›n palati-
nal kasp›ndan afl›nd›rmalar yap›larak kanin
koruyuculu okluzyona benzer iliflki elde edil-
di. Protruziv hareketlerde bilateral posterior
disklüzyonlar da gözleniyordu. Tedavi sonra-
s›nda en az iki y›ll›k bir retansiyon hedeflen-
miflti (fiekil 5).  Hastan›n tedavi sonras› (fiekil

TTrreeaattmmeenntt  RReessuullttss
After 12 months fixed appliance therapy,

the upper arch was well aligned with transpo-
sed teeth remained in their transposed positi-
on and midline deviation was corrected. The
balance of face remained stable and the smi-
le was very pleasant (Figure 3). The post treat-
ment lateral cephalometric radiograph sho-
wed a well balanced facial profile (Figure 4,
Table 1). With adequate abrasions of the up-

fifieekkiill  44:: Tedavi sonras›

sefalometrik ve panaromik

radyograflar.

FFiigguurree  44:: Posttreatment

cephalometric and panoramic

radiographs..

fifieekkiill  55:: Pekifltirme

döneminde al›nan a€›z içi ve

a€›z d›fl› foto€raflar. 

FFiigguurree  55:: Retention extraoral

and intraoral photographs.
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4) ve iki y›ll›k retansiyon periyodu sonras›nda
al›nan panaromik radyograflarda (fiekil 6),
periodonsuyum ve çevre dokular›n sa¤l›kl›
oldu¤u gözlenirken difl köklerinde rezorpsi-
yon belirtisi izlenmemekteydi. Tedavi ve re-
tansiyon sonras› yap›lan sefalometik de¤er-
lerlendirmede önemli de¤ifliklikler bulunma-
m›flt›r (Tablo 1).

TTAARRTTIIfifiMMAA
Maksiller daimi kanin difl daha çok üst bi-

rinci premolar ile olmakla beraber transpo-
zisyonun en s›k gözlendi¤i difltir. [Mx4-3] Or-
todontistler bu anomalinin tedavisinde, kök
çat›flmalar› ve rezorpsiyonundan kaç›nmak
ve kök inklinasyonlar›n› düzeltmek gibi bir
çok problemle mücadele ederler (3, 20). Has-
tam›z Peck, (3) taraf›ndan tarif edilen flekilde
MxCP1 transpozisyonlar›nda tipik olarak gö-
rülen geliflimsel yap›ya sahipti. Peck’e göre
“transpozisyondaki maksiller kanin difl birin-
ci ve ikinci premolarlar aras›nda ark d›fl›nda
yer al›r ve birinci premolar genellikle distale
tiping yapm›fl ve mesiopalatinale rotasyonlu-
dur” (Resim 1). 

Bu vakada iki tedavi seçene¤imiz vard›:
transpozisyonlu diflleri bu hallerini koruyarak
s›ralamak veya dental arktaki anatomik po-
zisyonlar›na getirmek. Bu seçenekler genelde
tart›flma konusudur çünkü transpozsiyonlu
diflleri s›ralamalar›n› bozmadan düzeltmek
yerine diflleri do¤al konumlar›nda s›ralamak
daha uzun ve zor bir tedavi sürecini gerekti-
rir. Hangi tedavi seçene¤ini takip edece¤imi-
ze karar verirken üst keser difllerin dental ve

per left first premolars palatal cusp, premolar
could act as a canine and cuspid protected
occlusion was achieved. During protrusive
movements, bilateral posterior disocclusion
was achieved. The treatment has been follo-
wed by a 2-year retention period (Figure 5).
The post treatment (Figure 4) and two year
follow up periapical and panoramic radiog-
raphs (Figure 6) reflect normal structures in
the periodontium, in the root, and in the sur-
rounding tissues with no sign of root resorpti-
on. There were no significant cephalometric
changes between postreatment and postre-
tention results (Table 1).

DDIISSCCUUSSSSIIOONN
Maxillary permanent canine is the tooth

most frequently involved in transposition,
most often with the first premolar [Mx4-3].
Orthodontists encounter with many problems
during orthodontic management of this ano-
maly. The main difficulties in correcting the
altered tooth position with maxillary [Mx4-3]
transposition are avoiding root interference
and resorption, controlling root inclination of
the transposed teeth (3, 20). This patient sho-
wed typical transposition development pat-
tern of MxCP1 described by Peck (3): “the
transposed maxillary canine is found blocked
out facially between the first and second pre-
molars and the first premolar is usually tipped
distally and rotated mesiopalatally” (Figure 1). 

In this case we had two treatment options:
aligning the involved teeth in their transpo-
sed positions or moving them to their correct

fifieekkiill  66:: Pekifltirme

döneminde al›nan

sefalometrik ve panaromik

radyograflar.

FFiigguurree  66::  Retention

cephalometric and panoramic

radiographs.
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fasial esteti¤i dikkatlice de¤erlendirilmeli ve
düflünülmelidir. Bununla birlikte e¤er trans-
pozisyonun korunarak tedavi edilmesine ka-
rar verildiyse, farkl› kök kal›nl›klar›, difleti
yüksekliklerinin farkl›l›¤› ve premolar diflin
flekil ve boyutu da hesaba kat›lmal›d›r (21,
22). Yukarda vurgulad›klar›m›za ek olarak te-
davi süresinin uzamas›, estetik, fonksiyon,
stabilite, biyolojik zarar, kullan›lan mekanik,
kiflisel yeterlilik ve deneyim de dikkat edil-
mesi gereken di¤er noktalard›r. Ayr›ca hasta
kooperasyonu da tedavi sonuçlar›n› etkileyen
ve gözününde bulundurulmas› gereken en
önemli faktörlerden birisidir.

Hastam›z›n büyüme geliflimi tamamlam›fl
oldu¤undan köklere ve destekleyen yap›lara
zarar vermemek için difllerin transpozisyonlu
halleri korunarak sürdürülmesinin daha uy-
gun olaca¤› düflünüldü. Difl hareketleri sabit
mekaniklerle kontrol edildi. Difllere ve des-
tekleyen yap›lara verilecek zarar› en aza in-
dirmek için hafif kuvvetler kullan›ld› ve çal›fl-
ma esnas›nda ekstra gayret sarf edildi. Üst sol
premolar difli kanin difle benzetmek için bu
diflin palatinal kusp›ndan hafif afl›nd›rmalar
yap›ld›. Difle zarar vermemek için ise afl›nd›r-
malar seanslara yay›ld› ve afl›nd›rmalardan
sonra flor uyguland›. Transpozisyonlu diflleri
s›ralanmalar›n› bozmadan tedavi etmenin
avantaj› olarak da tedavi süresi k›sald›.

SSOONNUUÇÇ
Transpozisyonun ortodontik tedavisi kar-

mafl›k olmakla beraber, ortodontistler bu va-
kalarda tedavi sonuçlar›n› etkileyebilecek es-
tetik, okluzyon, periodontal destek, hasta
konforu ve kooperasyonu, gibi birçok faktörü
iyi de¤erlendirmek durumundad›rlar. Hasta-
m›z daimi dentisyonda olmas›na ra¤men
transpozisyon baflar› ile tedavi edildi. Trans-
pozisyonlu difllerin bu halleri korunsa da el-
de edilen estetik sonuç tatmin ediciydi. Teda-
vi sonucunda herhangi bir flekilde çevre difl
ve dokularda yan etkiye rastlan›lmad›, stabil
ve iyi bir okluzyon elde edildi. 

anatomic position in the dental arch.  These
options are a matter of great controversy ma-
inly because the treatment becomes longer
and more difficult if the option is recreating
the natural tooth order, compared with kee-
ping the transposed order. Dental and facial
esthetics of the maxillary anterior teeth sho-
uld be carefully evaluated and considered in
deciding which treatment option to follow.
However when the option is to keep the
transposed tooth order, we should take into
account the different root prominence, the
different height of the gingival scallops, and
shape and size of the premolar (21,22). The-
re are a lot of other aspects that have to be
considered above prolonged treatment time,
esthetics, function, stability, biological dama-
ge, mechanic device, professional preferen-
ce, and experience (5). Additionally patient
cooperation is an important factor that affects
the treatment results. 

We decided to align involved teeth in the-
ir transposed positions to avoid damaging ro-
ots and supporting structures. Also we used
fixed biomechanics to control the tooth mo-
vement. For this patient, light forces and ex-
tra care were required to avoid any possible
damage to teeth and supporting structures.
Slight abrasions from the palatal cusp of the
upper left premolar were made to imitate this
tooth to canine. Not to damage the premolar
tooth, abrasions distributed intervals and af-
ter abrasions, fluoride was applied. As an ad-
vantage of aligning the involved teeth in the-
ir transposed positions treatment time was
shortened reasonably.

CCOONNCCLLUUSSIIOONN
The orthodontic treatment of transposition

is very complex and orthodontist should con-
sider factors which could be affect treatment
results such as esthetics, occlusion, peri-
odontal support, patient cooperation and
comfort carefully. In this case although the
transposed teeth leaved in their transposed
positions, satisfying esthetic results were ob-
tained. No adverse responses to treatment
were evident, and the patient obtained satis-
factory occlusal, functional, and stable
results.
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