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Abstract
Palatal impaction of maxillary canine is the most common amongst the canine impactions with several treatment options
proposed for it. Therapeutic extractions are most of the times controversial. This case report describes the diagnosis and treatment
of palatally impacted maxillary canine by surgical exposure and orthodontic positioning of it.
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Introduction
Impaction refers to failure of a tooth to emerge into
the dental arch. The etiology of impaction is
multifactorial. Some of the causes are: genetic
predisposition, developmental anomalies, syndromes,
inadequate arch space.(1) Maxillary canines have the
longest period of development, the deepest area of
development, and the most difficult path of all the
teeth.(2,3) Canine impaction is more prevalent in the
maxilla than in the mandible.(4)
Palatal displacement of the maxillary canines is
defined as the developmental dislocation to a palatal
site often resulting in tooth impaction requiring surgical
and orthodontics treatment.(5-7)
Few authors studied the factors affecting the
management of impacted maxillary permanent canines
and they stated that, the decision to expose or remove
an impacted maxillary permanent canine seemed to be
guided by the labiopalatal crown position and
angulation to the midline.(8)
Some authors believed that asymptomatic impacted
teeth could be left in place, but in these patients a series
of successive radiographs should be taken
periodically.(9)
The purpose of this paper was to describe the
diagnosis and treatment of palatally impacted maxillary
canine by surgical exposure and orthodontic positioning
of it.
Diagnosis and etiology: A 15 year 6 months old girl
reported with a chief complaint of missing upper front
tooth and wanted to get the treatment done for the
same. She was physically healthy and had no history of
medical or dental trauma. No signs or symptoms of
Temporomandibular joint dysfunction were noted at the
initial examination.
The extraoral clinical examination (Fig. 1) showed
a slight concave profile with average nasolabial angle.
There were no gross asymmetries. The intraoral
examination(Fig. 1 and 2) showed an Angle’s Class II
div 1 subdivision malocclusion and Class I incisor

relationship with retained upper right deciduous canine.
The maxillary right permanent canine was impacted.
The maxillary arch showed space shortage of 8mm and
the mandibular arch showed moderate crowding of 8
mm. There was increased overbite of 4mm and overjet
of 2mm.

Fig. 1

Fig. 2
Cephalometrically (Fig. 3), the patient had a Class
III skeletal relationship(ANB angle: -3°) with both
maxillary and mandibular retrognathism (SNA: 71°,
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SNB: 74°). A vertical growth pattern was seen
(SN.GoGn: 38°). Maxillary incisors were proclined
with the upper incisor at 10mm and 29° to NA. The
lower incisors were retroclined with an IMPA of 86°
and the lower incisor at 23° and 3mm to NB, resulting
in a reduced interincisal angle (Table 1). The panoramic
radiograph showed all permanent teeth with a retained
deciduous upper right deciduous canine, including the
maxillary and mandibular unerupted third molars. The
maxillary right canine was impacted (Fig. 3). The
palatal position of the impacted maxillary canine was
confirmed with the help of maxillary occlusal
radiograph.

Bayesian network analysis(10)(Fig. 4 and Table 2)
on the Orthopantomogram tracing was done to evaluate
the possible relationships among the variables
considered for diagnosis and treatment of impacted left
mandibular canine. The favorability of the impacted
canine to erupt into the arch was analysed and it was
found to be good.
Table 2: Bayesian network analysis
Parameters
Normal
Pretreatment
Alpha Angle
≤35°±15°
36°
Distance
≤15±4mm
12mm
Sector
1 or 2
2

Table 1: Pre and post treatment cephalometric
status
Measurement

Norm

Pretreatment

Maxillary components
SNA(°)
82
71
A-Nperp (mm)
2
-9
Mandibular components
SNB (°)
80
74
Maxillomandibular relationship
ANB (°)
2
-3
Convexity (NAP) (°)
0
-8
Facial growth pattern
SN.GoGn (°)
32
38
Maxillary dentoalveolar components
Mx1.NA (°)
22
29
Mx1-NA (mm)
4
10
Mandibular dentoalveolar components
Md1.NB (°)
25
23
Md1-NB (mm)
4
3
IMPA (°)
90
86
Overjet (mm)
2.08
2
Overbite (mm)
2.87
4
Soft tissue components
Nasolabial angle (°)
110
95
Upper 1 exposure(mm)
2
4
Upper lip to E (mm)
-3±1
-6
Lower lip to E (mm)
-2±1
0

Fig. 3

Post
treatment
73
-7
75
-2
-6
39
29
7
25
4
88
2
2
95
2
-5
-2

Fig. 4
Treatment objectives: The initial treatment objective
was to disimpact the maxillary right canine and bring it
into alignment. The orthodontic procedure would align
the maxillary and mandibular dental arches. Our
treatment objective also included maintaining Class III
skeletal relationship, bringing the end on molar
relationship on right side into full cusp Class II molar
relationship and maintaining the Class I molar
relationship on the left side with, achieving Class I
canine relationship with a pleasing profile and to
improve the smile arc.
Treatment alternatives: Three alternatives were
presented to the patient.
1. Extraction of maxillary and mandibular first
premolars. The two main advantages of this
treatment option were the efficiency to bring the
impacted maxillary right permanent canine into
alignment in the arch with space created by
extraction of premolars. Nevertheless, mandibular
first premolars extraction treatment would not
resolve the arch length discrepancy but would end
up in excess space. It also would not achieve ideal
incisal relationship and might even worsen the
profile, resulting in excess of overjet.
2. Extraction of the mandibular left lateral incisor.
This would address the arch length discrepancy in
lower arch. The non-extraction treatment plan of
maxillary arch, would help in good arch alignment
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by gaining space for it through arch widening.
However, the facial and smile esthetics would not
be optimized.
3. Extraction of maxillary right first premolar and
mandibular left lateral incisor. This would create
sufficient space to bring the impacted maxillary
right canine into alignment and occlusion. The
arch-length deficiency in mandibular arch would
be resolved. This would enhance both the profile
and the smile esthetics by achieving ideal incisal
and canine relationship.
The third treatment option was adopted because it
would optimize facial and smile esthetics. Co-operation
and stability issues were discussed with the patient.
Treatment progress: Both the esthetic concerns and
the patient’s desires called for a challenging solution for
an unusual impacted maxillary canine treatment to align
into its ideal position in the arch. The preoperative
orthodontic preparation was performed
with
conventional 0.022-in MBT appliances. The initial
alignment and leveling was achieved with 0.016” NiTi
archwires. The impacted maxillary right canine was
surgically exposed and bonded during the 0.018’ AJ
Wilcock archwire stage. The impacted maxillary canine
was exposed with closed flap surgical approach
palatally.(10) The maxillary right retained deciduous
canine and first premolar of the same side were
extracted immediately after bonding the Begg bracket
on the palatal surface of the exposed tooth (Fig. 5). The
ligature wire was tied from the bonded attachment on
the canine. Surgical exposure was carried out under
local anesthesia. The alignment and leveling was
completed with .019 X 0.025-in NiTi and 0.019 X
0.025-in stainless steel rectangular archwires. Elastic
traction was given from the ligature wire attached to the
Begg bracket on the exposed crown of the impacted
maxillary right canine to the 0.019 X 0.025 stainless
steel maxillary arch wire. In order to bring the
maxillary right canine in the arch, a overlay (“Piggy
Back”) wire of 0.014 NiTi, over the 0.019 X 0.025
stainless steel mandibular arch wire was engaged on the
Begg bracket of the maxillary right canine. The overlay
wire extended from second premolar on right side to the
second premolar on the left. As the maxillary right
canine started erupting, MBT 0.022 maxillary right
canine bracket was bonded on the labial surface of the
tooth and couple force was given in order to de-rotate
the tooth (Fig. 6). After the maxillary right canine was
brought into the arch, the Begg bracket on its palatal
surface was debonded. Settling was done with 0.014”
Stainless steel archwire. This entire orthodontic
procedure took 18 months.

Fig. 5

Fig. 6
Treatment results: The facial esthetic was improved
with better lip support, maintaining the average
nasolabial angle (Fig. 7). The smile was enhanced and
the consonent smile arc was achieved. Intraorally, ideal
overjet and overbite was achieved with Class I canine
relationship. The end-on molar relationship on the right
side was brought into full cusp Class II molar
relationship while the Class I molar relationship on the
left side was maintained.

Fig. 7
The post treatment panoramic radiograph (Fig. 8)
showed good overall root parallelism and lack of root
resorption. Post treatment lateral Cephalogram(Fig. 8)
showed satisfactory improvement in ANB angle by 1º.
The position of lower incisors were improved, with
lower incisor at 25° and 4mm to NB. The arch length
discrepancies in both upper and lower arches were
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resolved. A favorable profile change in facial profile
contoural angle was seen.

Fig. 8

second premolar. In case of borderline space
discrepancy, extraction of premolar might create more
than required amount of space. In such cases of
borderline space discrepancy in mandibular arch, a
better alternative is to follow an atypical therapeutic
extraction viz extracting one or two mandibular
incisors.(22) The concept of removing the lower incisor
for the purpose of relieving the crowding was
introduced by Hahn.(23,24) The critical decision of which
incisor to extract depends on several considerations,
mainly periodontal conditions, mesio-distal width of
each tooth etc. It is especially suitable for patients with
mild skeletal Class III malocclusion.(22,25)
All the advantages and disadvantages of surgical
and orthodontic repositioning as well as the risks
(including that of being unable to achieve the desired
goals) and the need for good cooperation were
discussed, and these were understood and accepted by
the patient.

Discussion
Conclusion
Canines are important in establishing and
A pleasing external soft tissue profile was
maintaining the dentition’s form, function and esthetics.
achieved.
The combined effect of surgical exposure of
The maxillary canine is one of the most frequently
impacted
maxillary canine and orthodontically
impacted teeth with an incidence of 2% with palatal
correcting
its position was instrumental in
impaction being most commonly seen in 85% of
reestablishing the major components of a balanced
ectopically positioned maxillary canines.(11-13) Diagnosis
smile for this patient, whose main concern was her
and localization is the most important step in the
unpleasant smile.
management of impacted teeth.(9)
Surgical exposure of the impacted maxillary canine
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