
1
The Journal of Contemporary Dental Practice, Volume 8, No. 6, September 1, 2007

Maxillary Canine Impactions Related to 
Impacted Central Incisors: Two Case Reports

Aim:  The purpose of this case report is to describe the combined surgical and orthodontic treatment of two 
cases with an impacted maxillary central incisor and canine in the same quadrant and to discuss the causal 
relationship between them.

Background:  The most common causes of canine impactions are usually the result of one or more factors
such as a long path of eruption, tooth size-arch length discrepancies, abnormal position of the tooth bud, 
prolonged retention or early loss of the deciduous canine, trauma, the presence of an alveolar cleft, ankylosis,
cystic or neoplastic formation, dilaceration of the root, supernumerary teeth, and odontomas. Although
impaction of the maxillary central incisor is almost as prevalent as impacted canines its etiology is different. The
principal factors involved in causing the anomaly are supernumerary teeth, odontomas, and trauma.

Reports: Case #1:  A 10.5-year-old girl in the early mixed dentition stage presented with a chief complaint of :
the appearance of her anterior teeth. She had a Class I skeletal pattern and a history of trauma to the maxillary 
central incisors at age five with premature exfoliation. Radiographs revealed an impacted upper right central 
incisor in the region of the nasal floor, delayed eruption of the maxillary permanent central incisor, and the 
adjacent lateral incisor was inclined toward the edentulous space. Treatment was done in two stages consisting
of surgical exposure and traction of the impacted central incisor and fixed orthodontic treatment.

Case #2:  An 11.5-year-old girl presented for orthodontic treatment with the chief complaint of an unerupted :
tooth and the appearance of her upper anterior teeth. She was in the late mixed dentition period with a Class III 
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Introduction
The causes of eruption disturbance and impaction
of maxillary permanent canines have been of 
interest to researchers for many years. Maxillary 
canines require the longest period to develop, 
and they have the most difficult path of eruption 
compared to all of the other teeth.1 The etiology
of ectopic canines is obscure but probably 
multifactorial in nature. Both genetic2-7 and local 
factors8-13 have been shown to be intimately
associated with this phenomenon which occurs
in a small but significant percentage of most
populations.9,14-16 The most common causes for
canine impactions are usually localized and are
the result of one or a combination of the factors
listed in Table 1.

Although impaction of the maxillary central
incisors is almost as prevalent17,18 in the general 

population as impacted canines the etiology is 
quite different. The principal factors involved in 
causing the incisor anomaly include the presence 
of supernumerary teeth, odontomas, and dental
trauma.19-23

In impacted maxillary central incisor cases
Chaushu et al.24 observed distal displacement
of the long axis of the lateral incisor on the 
radiographs of these patients which might have a
secondary influence on the eruption pattern of the
adjacent unerupted canine.

Maxillary canines and central incisors are the 
teeth most commonly requiring surgical exposure 
and orthodontic guidance during eruption. The
diagnosis and treatment of this problem usually 
requires the expertise of a treatment team 

skeletal pattern along with an anterior cross-bite with some maxillary transverse deficiency. The maxillary right 
canine and central incisor were absent, but the maxillary right deciduous canine was still present. Treatment
included arch expansion followed by surgical exposure and traction of the impacted teeth and fixed orthodontic 
treatment.

Summary:  This case report provides some evidence of a significant environmental influence of an impacted
maxillary central incisor on the path of eruption of the ipsilateral maxillary canine. When an impacted maxillary
central incisor exists, the maxillary lateral incisor’s root might be positioned distally into the path of eruption of 
the maxillary canine preventing its normal eruption. Ongoing assessment and early intervention might help to 
prevent such adverse situations from occurring.
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Table 1. Common factors related to the cause of impaction 
of the maxillary permanent canines.
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including a general practitioner, pediatric dentist, 
oral surgeon, periodontist, and an orthodontist.

This report describes the combined surgical 
and orthodontic treatment of two cases with an
impacted maxillary central incisor and a canine 
on the same side of the arch and provides a
discussion of the causal relationship between
these teeth.

Case #1

Diagnosis
A 10.5-year-old girl presented to a private 
orthodontic office with a history of trauma to the 
maxillary central incisors at age five reported 
by her parents. This was followed by premature 
exfoliation. The patient’s chief complaint was the 
appearance of her anterior teeth.

The clinical and radiological examinations 
(Figures 1, 2, and 3) revealed she was in the
early mixed dentition period with poor oral health 
along with a maxillary right impacted central
incisor in the region of the nasal floor. The crown 
tip of the tooth was located palatally, and the
apex of the root was located near the anterior 
nasal spine.

Eruption of the maxillary permanent central 
incisor was delayed, and the adjacent lateral 
incisor was inclined toward the edentulous space.
Cephalometric evaluation confirmed a skeletal
Class I malocclusion with 2 mm of overjet and a
25% overbite.

Treatment
The treatment plan consisted of surgical
exposure and traction of the impacted central 

Figure 2.  Pre-treatment intraoral photographs of Case #1.

Figure 1.  Pre-treatment facial photographs of Case #1.
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incisor followed by fixed orthodontic treatment 
consisting of brackets on the incisors and bands 
on the molars in the upper arch. Monitoring of the 
eruption of the other permanent teeth would be
performed periodically.

Initially an orthodontic attachment with a 0.010-
inch ligature wire was bonded on the labial
surface of the upper right impacted central 
incisor using a closed flap technique. An upper 
removable appliance with a high labial archwire 
was fabricated. A light force of approximately 

40 to 60 grams was applied by 1/8 inch, 2.5 oz 
elastics between the ligature wire and the high 
labial archwire. Direction of force was adjusted
occlusally and labially to guide the movement 
of the impacted central incisor into the correct
position. At the end of six months of treatment, 
the central incisor had erupted into the oral cavity. 
At this stage the fixed appliance was applied to
the upper arch to correct the angulation of the 
incisors. After the alignment of upper incisors, 
the orthodontic attachments were removed and a
Hawley retainer inserted (Figure 4).

Figure 3.  Pre-treatment panoramic, lateral cephalometric , and upper occlusal 
radiographs of Case #1.

Figure 4.  Intraoral photographs and panoramic radiograph of Case #1 at the 
end of first treatment phase.
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The two year follow-up radiological examination
revealed the maxillary right canine was impacted in 
a vertical orientation with the crown located at the
apex of the maxillary right lateral incisor (Figure 5).

At this point, surgical exposure of the impacted
canine was carried out and a full fixed appliance 
was placed with orthodontic attachments in the 
upper and lower arches. Elastic power chains were
used for alignment of the impacted canine, followed 
by a Ballista spring, a type of effective sectional
arch wire, designed to pull palatally impacted
maxillary canines forward in a vertical direction.

After approximately four years of treatment, the 
impacted central incisor and canine were aligned
(Figures 6, 7, and 8).

Case #2

Diagnosis
An 11.5-year-old girl presented for orthodontic
treatment with the chief complaint of an unerupted
tooth and the appearance of her upper anterior
teeth. The clinical examination revealed late
mixed dentition stage with an anterior cross-bite
and some maxillary transverse deficiency (Figures 
9 and 10).

The maxillary right canine and central incisor were
absent but the maxillary right deciduous canine 
was still present. The crowns of both impacted 
teeth (upper right central incisor and canine) could
be palpated on the labial mucosa. An inadequate 
space distribution of the maxillary incisors caused

Figure 5.  Panoramic radiograph of Case #1 at the end of the two-year 
follow-up examination.

Figure 6.  Post-treatment facial photographs of Case #1.
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Figure 7.  Post-treatment intraoral photographs of Case #1.

Figure 8.  Post-treatment panoramic, lateral cephalometric, and upper occlusal 
radiographs of Case #1.

Figure 9.  Pre-treatment facial photographs of Case #2.
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space for the impacted central incisor. Next, fixed 
orthodontic appliances were to be placed in both 
arches followed by the surgical exposure of the 
impacted teeth and the placement of orthodontic
attachments. The patient was informed of the 
potential risk of a failed response of the impacted 
teeth to orthodontic treatment which could result
in extraction of the impacted teeth. Prosthetic
rehabilitation with an implant or bridgework would
then be required later when growth had ceased.

The maxillary arch was expanded with a Hyrax 
type expansion appliance using two quarter 
turns per day until the required expansion was 
achieved. Then the fixed orthodontic appliances
were placed in both arches. At the completion 
of the leveling and alignment phase, NiTi open-
coil springs were used to open the space for the
impacted central and canine. Once adequate

a severe midline deviation as a result of drifting of 
the adjacent teeth into the edentulous space.

The panoramic radiograph revealed the impaction 
of the maxillary right central incisor and right 
canine. The impacted canine was positioned
mesially with the tip of crown close to the apex of 
the right lateral incisor, and the impacted central 
incisor was positioned horizontally (Figure 11).
The crown of the impacted central incisor was 
located below the anterior nasal spine and 
its apex was located palatally. Cephalometric
evaluation revealed a skeletal Class III pattern
and -2 mm overjet.

Treatment
The first step in the treatment plan was to expand
the maxillary arch with rapid palatal expansion
to correct the transverse constriction and to gain

Figure 10.  Pre-treatment intraoral photographs of Case #2.

Figure 11.  Pre-treatment panoramic, lateral cephalometric, and upper occlusal 
radiographs of Case #2.
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space was achieved the patient was referred to
an oral surgeon for exposure of the impacted
teeth.

The surgeon raised a wide mucoperiosteal flap 
similar to the closed-eruption technique described
in by Vermette et al.25 Orthodontic attachments
with a 0.010-inch ligature wire were bonded to 
the labial surface of the impacted incisor and
canine during surgical exposure. The flap was
closed and sutured, leaving the tied ligature wires 
with a hook end protruding through the mucosa. 
The patient returned one week later to begin 
orthodontic traction of the impacted teeth.

A light force of approximately 40 to 60 g was 
applied to the impacted central by an elastomeric 
chain between the 0.019 x 0.025-inch stainless
steel main arch wire and the protruding ligature
wire. During the orthodontic traction of the 

impacted canine an auxiliary spring was used. 
As the impacted teeth moved downward, the
ligature wires were cut shorter to maintain the 
effective forces. Approximately six months later, 
the attached buttons were then removed and a 
standard incisor and canine bracket were bonded 
so the teeth could be properly positioned.

The treatment was completed within 24 months
(Figures 12, 13, and 14). The bands and 
brackets were removed and replaced with a 
maxillary Hawley retainer and a lower fixed
lingual retainer.

Discussion
Impaction is defined as the total or partial lack of
eruption of a tooth well after the normal age for
eruption. An impacted tooth may appear blocked 
by another tooth, bone, or soft tissue, but the
cause of tooth impaction is often unknown.26

Figure 12.  Post-treatment facial photographs of Case #2.

Figure 13.  Post-treatment intraoral photographs of Case #2.
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incisor and related these anomalies to an 
earlier traumatic event. At the beginning of 
the treatment, in both cases in this study, the
maxillary lateral incisor’s root was positioned 
distally on the path of eruption of the ipsilateral 
maxillary canine. We suggest this situation
obstructed the eruption of the maxillary canine
and caused its impaction.

The problem of an impacted maxillary incisor
resulting in space deficit in the anterior region 
of the early mixed dentition stage is usually 
a clinical challenge for orthodontists. Recent 
reports have shown impacted canines or
incisors can be properly positioned using 
direct orthodontic traction instead of surgical
extraction.26,29-32 The treatment approach of 
impacted maxillary teeth requires the cooperation
of dental specialties such as orthodontics, 
oral surgery, and prosthodontics. Rather than
extraction our treatment of choice is to use 
surgical crown exposure with the placement of 
an auxiliary orthodontic attachment followed by 
orthodontic positioning of the tooth.

Anomalies of maxillary canine position are
frequently described in the orthodontic literature. 
The debate on the cause of this phenomenon is
the secondary purpose of this article. However,
the uniqueness of this case report is the 
presence of a combination of canine impaction
along with maxillary central incisor impaction.
The treatment success in these cases is the
result of mutual efforts of the orthodontist, the 
oral surgeon, and the patients.

Impacted teeth can cause serious dental and
esthetic difficulties as well as psychological 
problems especially in the anterior part of
maxilla. Although the impaction of the maxillary 
incisor occurs less frequently than the maxillary
canine, it raises concerns for parents because 
of the cosmetic deficit associated with the non-
eruption of the tooth.27 Other than third molars, 
the maxillary canines and the central incisors are
the most likely to remain unerupted or impacted.
They are also the teeth most commonly requiring
surgical exposure and orthodontic guidance during
eruption.1,27,28

Chaushu et al.24 state when a maxillary central
incisor becomes impacted from obstruction, 
dilaceration, trauma, or other cause (nonspecific), 
there is a high probability (41.3%) the canine
on the side of the impaction will be displaced
compared with the canine on the other side 
(1.6%). When there is an impacted central incisor, 
their data show the adjacent lateral incisor root is 
displaced distally by a mean of 5 mm compared 
with the contralateral lateral incisor’s normally 
positioned root. Therefore, the lateral incisor alters
its (desirable) relationship with the adjacent canine 
at a very critical stage of the latter’s development. 
An environment is created in which the lateral
incisor root can become an obstacle leading to an 
alteration in the mesial or buccal position of the
canine.

Wasserstein et al.26 also described an impacted 
maxillary central incisor and incomplete
transposition between the canine and the lateral 

Figure 14.  Post-treatment panoramic, lateral cephalometric, and upper occlusal 
radiographs of Case #2.
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these two surgical techniques and found the 
apically positioned flap technique had more 
negative esthetic effects such as increased 
crown length and gingival scars than the closed-
eruption technique. Therefore, the closed-eruption
technique was performed in the surgical exposure
of all impacted teeth reported in the two cases
here. In these cases, the periodontal status of the 
exposed incisors and canines after orthodontic
treatment revealed an acceptable gingival contour 
and attached gingiva. Bringing the unerupted or
impacted maxillary teeth into normal alignment
should not be the only goal in managing these 
cases. The aim should be to attain proper
occlusion, a healthy zone of attached gingiva, 
and ideal alveolar bone height.

Summary
This case report provides some evidence of a 
significant environmental influence of an impacted 
maxillary central incisor on the path of eruption 
of the ipsilateral maxillary canine. When an 
impacted maxillary central incisor exists, the 
maxillary lateral incisor’s root might be positioned
distally into the path of eruption of the maxillary 
canine preventing its normal eruption. Ongoing
assessment and early intervention might help to 
prevent such adverse situations from occurring.

The cases presented here show multiple tooth
malpositions such as labial impaction of the 
canines with horizontally impacted maxillary 
central incisors. The apex of the impacted central
was near the anterior nasal spine in one case 
and located palatally in the other case with no 
root dilaceration. One possible explanation in 
these cases for some of these dental anomalies
is the earlier dental trauma involving intrusion of
one or more deciduous teeth when the patients 
were younger. However, the argument the trauma 
worsened an already existing dental abnormality 
cannot be ruled out.

In the literature two basic approaches described
as open (apically positioned flap) and closed-
eruption techniques are used in the surgical 
exposure of impacted teeth.25 The closed-eruption 
technique is believed by some to be the best 
method of uncovering labially impacted teeth. 
This is especially true if the tooth is located high 
above the mucogingival junction or deep in the 
alveolus where an apically positioned flap may 
be difficult or impossible to use successfully.33-36

Some clinicians believe the closed-eruption 
method replicates natural tooth eruption and, 
therefore, produces the best esthetic and
periodontal results.33 Vermette et al.25 compared
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