Alignment of palatally impacted canine with open window technique and
modified K-9 spring
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Abstract

The patient was an 18-year-old female who had an Angle Class | malocclusion with a left palatally impacted maxillary canine.
The orthodontic treatment of a palatally impacted canine is aimed at bringing the tooth into its correct position in the dental arch
without causing any periodontal damage. To achieve this goal, a variety of surgical and orthodontic techniques have been proposed
in relation to the position of the impacted tooth and there are various treatment methods used for traction. The duration of the
traction was 3 months and alignment duration was 12 months the total treatment time was 15 months. In the following case, we
presented that maxillary palatally impacted canine was brought into the arch with open window method for canine exposure and

modified K-9 spring for traction, that is simple spring for orthodontic traction of the palatally impacted canines.

Keywords: Impacted maxillary canine, modified K-9 spring, open window method

Introduction

Maxillary canines are one of the most commonly impacted
teeth after the third molars with prevalence in the range of
0.8-2.8%.!" Maxillary canine impactions occur twice as often
in females than in males in the ratio 2.3:1.2% Majority of the
canine impactions are palatal (85%).®! It is also reported
that only 8% of canine impactions are bilateral. If a maxillary
permanent canine appears to be erupting ectopically or not
at all, the extraction of the primary canine is recommended
in the 10-13 age groups. In a vast majority of cases, extraction
of deciduous canine improves the possibilities of eruption
or at least changes to a more favorable position, which
later improves the prognosis of the permanent canine, if
surgical orthodontic guidance is needed.” Surgically assisted
orthodontic guidance is required when a definite diagnosis of
impaction has been made, and all possibilities of its natural
eruption have been exhausted, it is done at least 6 months
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after complete root apex formation in most of the cases."
To achieve this goal, a variety of surgical and orthodontic
techniques have been proposed in relation to the position of
the impacted tooth and there are various treatment method
used for traction. In the following case, we presented that
maxillary palatally impacted canine was brought into the arch
with open window method for surgical canine exposure and
modified K-9 spring for the eruption of impacted canine.

Diagnosis

An 18-year-old female patient was referred with the unesthetic
appearance of her missing maxillary anterior teeth. On clinical
examination revealed that an Angle Class I molar relationship,
and the permanent left canine was not seen in the arch
[Figure 1a and b] Palatal bulge was identified in the maxillary
left palatal region suggestive of the position of the impacted
canine. The panoramic radiograph [Figure 1c] showed all
permanent teeth including developing third molar buds and
maxillary right canine. The left canine was mesially inclined
toward the midline and was apparently overlapping the mesial
aspect of the maxillary central incisor and impacted tooth lies
sector [V in sector classification, angulation to the midline was
31° and distance from occlusion plane was 19 mm.

Mechanism of Modified K-9 Spring [Figure 2c]

The K-9 spring is made of 0.017 X 0.025 inch titanium
molybdenum alloy* wire, it has two arms horizontal and
vertical arm. The horizontal arm of the spring is inserted into
the first molar buccal tube and the premolar brackets. About
8 mm (can vary according to the position of impacted canine)
mesial to the first premolar bracket, the horizontal arm is bent
90° downward to form a vertical arm, which is about 9 mm
long (according to distance of impacted canine from alveolar
ridge) and ends in a helix [Figure 2d and e| and another bent
is given toward palatal side. K-9 spring was ligated to buccal
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segment and impacted tooth and it provides a gentle extrusive
force on the canine the spring also has a buccal component of
force due to the arcial pattern of activation and deactivation.
When the vertical arm of K-9 spring is rolled upward and
inward to be engaged to an impacted palatal canine, the result
is that reactive an intrusive force and clockwise moment on
the molars and premolars. In general, transpalatal arch is used
to control this reactive force and moment, but in most of the
cases transpalatal arch fails to do so. Therefore, to minimize
reactive force and moment we have put buccal crown torque
in the premolar and molar region, and modification in the K-9
spring was done. Distallize force is achieved by cinch back of
modified K-9 spring.!"”

Treatment Progress

Initially, molars of maxillary arch were banded and
transpalatal arch was placed and all the other remaining teeth
were bonded with 0.022 X 0.028 inch pre-adjusted-edge
wise appliance. The surgical exposure done by creating
a window [Figure 2a] that has been carried out by the
oral surgeon in this stage and the attachment was
bonded [Figure 2b]. The attachment was ligated to the
modified K-9 spring and impacted tooth moves in vertical
direction initially [Figure 2d-g]. As the impacted tooth
moves vertically, the distal traction force applied by
cinch back of modified K-9 spring. After that 0.014 inch
Cu-nickel-titanium (NiTi) wire [Figure 2h and i] was ligated
and progressively activated to maintain a force of 60-90 g.
The bracket was bonded on the labial aspect of the canine
was inverted to correct the torque and ligated to the
auxiliary 0.016 inch NiTi wire and progressively increased
t0 0.019 X 0.025 inch stainless steel wire and subsequently,
finishing was done.

Treatment Results

Overall, active treatment lasted for 15 months. There

Figure 1: (a and b) Pretreatment photograph, (c) pretreatment
orthopantomograph

was a dramatic improvement in patient’s smile. Canine
guidance had been established bilaterally during lateral
excursive movements. Posttreatment panoramic tracing on
comparison with the pretreatment showed that the roots
were well-angulated and aligned parallel, and path travelled
by the impacted canine was 19 mm [Figure 3a-d].

Discussion

According to the criteria put forth by Lindauer et al.,!"
the present case was diagnosed with a palatally impacted
left canine. It consisted of the fact that root formation
had been completed for both right and left canines. It is
also noted that right canine has erupted for more than
6 months in the oral cavity without any signs of eruption
of the left canine. Power and Short!® predicted the chances
of canine impaction based on calculating the angulation of
the canine on an orthopantomograph; the angulation of
the long axis of the canine to the midline may be monitored
from the time root formation is one-third complete to
6 months after root completion, 10-13 years of age. If
the tooth is angled more than 31° to the midline. If the
crown was mesial to the midline of the lateral incisor
root, spontaneous incisor eruption occurred in only
64% cases.®! In the present case, the impacted maxillary
canine was 31° to the midline in the pretreatment stage,
which is in agreement with the criteria put forth by Power
and Short!® for successful canine disimpaction; also, the
canine crown was distal to the midline of the lateral
incisor in agreement with the criteria of Warford et al.l®
Graber and Vanarsdall'"'?! states that as the palate is all

Figure 2: (a) Surgical exposure with open window technique,
(b) lingual button bonded over exposed impacted left
canine, (c) biomechanics of K-9 spring dotted horizontal
arm indicates activation of K-9 spring, arrow indicates
distal direction of force, (K-9 spring exerts eruptive force
(70 g) and distal force on impacted canine). (d) K-9 spring
in inactivated form, (e and f) K-9 spring in activated form,
(g) canine erupts in oral cavity 3 months, (h) 014 Cu-nickel-
titanium ligated for alignment of palatally impacted canine,
(i) alignment in progress
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Figure 3: (a and b) Posttreatment intraoral photograph,
(c) posttreatment orthopantomograph (OPG) (Treatment
duration = 15 months), (d) superimposition of palatally impacted
canine on OPG (path travelled by canine = 19 mm)

masticatory mucosa; therefore, graft is not placed on the
tooth. To uncover a palatally impacted tooth, the palatal
tissue is reflected, a window is placed and hence that
vertical movement of impacted canine becomes easier.
A periodontal dressing is kept in place for 7-10 days, and
then a bonded attachment is placed and tooth movement
is begun. This approach has been successfully used in the
current case in terms of adequate attached gingival tissue
preservation around the disimpacted canine. Goodsell"!
advocates that any tooth that has been surgically
uncovered and is under orthodontic traction forces should
be periodically checked for excessive mobility or bleeding
from gingiva around the tooth. Care must be taken to
ensure that periodontal attachment is following the tooth
as it is guided into the arch. In the present case, the whole
of the mucoperiosteum removed so that the tooth erupts
into the oral cavity rapidly due to removal of barrier.
Light force mechanics applied by modified K-9 spring!'’
have been successfully used in the present case to bring
the palatally impacted canine into the arch, and due to
buccal crown torque in the premolar and molar region
to minimize the intrusive force and clockwise moment
and prevent any adverse effects and nonvitality of the
adjacent teeth. Correction of torque, labio-palatal root
angulation in basal bone, in the impacted canine tooth
is important to achieve proper functional occlusion. This
has been achieved successfully by the method advocated
by McLaughlin et al.l'¥

Conclusion

Treatment of impacted tooth is almost always a clinical
challenge. By using open window for surgical exposure and
modified K-9 spring for traction of impacted canine and
minimize the side effect, decreases the treatment duration
and improves periodontal health and functional occlusion
for longterm results.
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