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Labial impaction occurs in 1%
2% of orthodontic patients,1 

with the maxillary canine im
pacted most frequently.2 Al
though impaction of maxillary 
incisors is seen less often, the in
cisors are more significant in the 
early mixed dentition, in terms 
of both esthetics and occlusion.3 

The ability to accurately 
predict tooth eruption in a devel
oping dentition is critical in de
termining whether the orthodon
tist should intervene in cases 
with impacted incisors, and with 
what method of treatment. The 
usual procedure (after surgical 
exposure of the crown) is ortho

dontic traction, but ankylosis or 
external root resorption can pre
vent this approach from work
ing. Even a successful case may 
end up with an abnormal root 
formation or an unesthetic gingi
val margin. 

The purpose of this article 
is to illustrate the importance of 
proper timing and technique in 
the management of a horizontal
ly impacted maxillary incisor. 

Diagnosis and 
Treatment Planning 

The patient was an 8-year
old female in the mixed dentition 

whose chief complaint was an 
unerupted maxillary right central 
incisor (Fig. 1). She had a Class 
I molar relationship, an overbite 
and overjet of +1mm each, and a 
2mm shift to the right of the 
maxillary midline. The incisal 
edge of the maxillary right cen
tral incisor was palpable under 
the alveolar mucosa. The arch
length discrepancy in the maxil
lary arch was –2mm, as calculat
ed from Moyers’s prediction ta
bles.4 Hellman’s dental develop
mental stage was IIIB (shedding 
of deciduous canines and molars 
and eruption of their successors).5 

Radiographic analysis re-
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vealed a horizontally impacted parents selected the plan calling and guide it into position.

maxillary right central incisor. for traction on the impacted cen- 3. Expand the maxillary arch to

The root of the permanent left tral incisor. The treatment objec- gain additional space for tooth

central incisor was more than tives were to: alignment.

two-thirds developed and had an 1. Redistribute the space in the

open apex. maxillary anterior region.


From several treatment al- 2. Surgically expose the impact- Treatment Progress 

ternatives, the patient and her ed maxillary right central incisor A lingual arch with two 

Fig. 1 8-year-old female with unerupted maxillary right central incisor before treatment. 

376 JCO/JUNE 2001 



Tanaka, Watanabe, Nagaoka, Yamaguchi, and Tanne


auxiliary springs was placed on 
the maxillary first molars. By ac
tivating the auxiliary springs 
against the right lateral and left 
central incisors, space was op
ened for the impacted incisor. 

A week after surgical expo
sure with an apically positioned 
flap, a bracket was bonded to the 
lingual surface of the impacted 
tooth. An additional auxiliary 
spring was soldered to the base 
arch between the original two 
springs. 

The maxillary arch was 
then expanded with a removable 
plate. The impacted incisor was 
properly positioned in four 
months, using a traction force of 
60g or less. Finishing was per
formed using full fixed appli
ances, with a total active treat
ment time of 11 months. 

Results 

The impacted maxillary 
right central incisor was brought 

into the arch, resulting in a com
plete anterior dentition (Fig. 2). 
Overbite and overjet were main
tained, and the maxillary midline 
was corrected. However, the 
repositioned incisor exhibited 
gingival recession at its labial 
margin, resulting in a greater 
clinical crown height compared 
to the adjacent central incisor. 

The post-treatment peri
apical radiograph showed a 
properly positioned maxillary 
right central incisor with a dilac
erated root. The apices of the an
terior teeth were closed, indicat
ing completion of root develop
ment. 

Discussion 

According to Nolla’s mean 
stages of tooth development, the 
maxillary central incisors em
erge at age 6 or 7, when root de
velopment is two-thirds com
plete.4 If one of these teeth is 
impacted, it is likely to have a di

lacerated root, which may be
come worse with time. There
fore, early treatment of im
paction is recommended. 

Tooth impaction can result 
from any number of local caus
es,3 the most common of which 
is dental or alveolar trauma.6 

Although the cause of root dilac
eration is not clearly understood, 
studies have documented several 
possible causative agents.7-11 

Smith and Winter found that 
traumatic injury of the deciduous 
incisors can lead to dilacerations 
of the permanent successors.12 

Kolokithas and Kawakasis 
showed that trauma to the decid
uous incisor causes a change in 
the axial inclination of the 
unerupted tooth.11 While the root 
develops along its original axis, 
the crown rotates upward, pre
venting the incisor from erupt
ing. On the other hand, Stewart, 
studying 41 cases of dilacera
tion, found that only nine had a 
history of trauma and proposed 

Fig. 2 After 11 months of treatment. 
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that root dilaceration was more 
likely due to ectopic develop
ment of the tooth germ.7 

Lin suggested that the 
prognosis of an impacted, dilac
erated tooth depends on the de
gree of dilaceration, the position 
of the tooth, and the amount of 
root formation.8 The best candi
date for orthodontic traction 
would be a tooth with an obtuse 
angle, lower position, and in
complete root formation. In the 
case shown here, root formation 
had advanced due to the patient’s 
delay in presenting for treat
ment. Our opinion is, therefore, 
that the dilaceration was caused 
by the timing of orthodontic 
traction. 

Conclusion 
It is important that tooth 

development be carefully moni
tored during the mixed dentition, 
both clinically and radiographi
cally, so as not to overlook mal
formed and ectopically erupting 
teeth. If necessary, appropriate 
interceptive treatment can be ini
tiated before root formation has 
proceeded too far. 

REFERENCES 

1.	 Johnston, W.: Treatment of palatally 
impacted canine teeth, Am. J. Orthod. 
56:589-596, 1969. 

2.	 McDonald, F. and Yap, W.L.: The surgi
cal exposure and application of direct 
traction of unerupted teeth, Am. J. 
Orthod. 89:331-340, 1986. 

3.	 Bishara, S.E.: Impacted maxillary 
canines: A review, Am. J. Orthod. 
101:159-171, 1992. 

4.	 Moyers, R.E.: Development of the den
tition and occlusion, in Handbook of 
Orthodontics, 2nd ed., Year Book 
Medical Publishers, Chicago, 1963, pp. 
51-126. 

5.	 Hellman, M.: The face and occlusion of 
the teeth in man, Int. J. Orthod. Oral 
Surg. 13:921-945, 1927. 

6.	 Andreasen, J.O.: Injuries to developing 
teeth, in Textbook and Color Atlas of 
Traumatic Injuries to the Teeth, ed. J.O. 
Andreasen and F.M. Andreasen, Munks
gaard, Copenhagen, 1994, pp. 457-494. 

7.	 Stewart, D.J.: Dilacerated unerupted 
maxillary central incisors, Br. Dent. J. 
145:229-233, 1978. 

8.	 Lin, Y.T.J.: Treatment of an impacted 
dilacerated maxillary central incisor, 
Am. J. Orthod. 115:406-409, 1999. 

9.	 Wasserstein, A.; Tzur, B.; and Brezniak, 
N.: Incomplete canine transposition and 
maxillary central incisor impaction: A 
case report, Am. J. Orthod. 111:635-639, 
1997. 

10.	 Vermette, M.E.; Kokich, V.G.; and Ken
nedy, D.B.: Uncovering labially impact
ed teeth: Apically positioned flap and 
closed-eruption techniques, Angle 
Orthod. 65:23-34, 1995. 

11. Kolokithas, G. and Kawakasis, D.: Orth
odontic movement of dilacerated maxil
lary central incisor, Am. J. Orthod. 
76:310-315, 1979. 

12.	 Smith, D.M.H. and Winter, G.B.: Root 
dilaceration of maxillary incisors, Br. 
Dent. J. 150:125-127, 1981. 

378 JCO/JUNE 2001 


