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Implant rehabilitation of canines in case of
bilaterally missing maxillary lateral incisors
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This article reports the successful treatment of a patient with a malocclusion and missing maxillary lateral
incisors with an unusual implant-prosthetic rehabilitation in place of the canines. A man, 25 years 5 months of
age, was referred by his general dentist with the chief complaint of retained maxillary deciduous canines. He
had a skeletal Class I and an Angle Class I malocclusion with an open-bite tendency and prolonged retention
of both deciduous canines. The malocclusion was treated with extraction of the maxillary deciduous canines,
a fixed edgewise appliance, and implant-prosthesis rehabilitation in place of the canines. A functional and an
esthetic occlusion was achieved. (Am J Orthod Dentofacial Orthop 2013;144:110-8)
The primary problem associated with the treatment
of malocclusion involving agenesis of the maxil-
lary lateral incisors is identifying the procedure

that will result in the best esthetic and functional results;
this involves more than mere decisions regarding when
to open or close the edentulous spaces.1,2

In cases involving congenitally missing maxillary
lateral incisors, an interdisciplinary treatment approach
is beneficial for obtaining the most predictable
outcomes. The management of a patient with such
a malocclusion involves multiple treatment options,
including acceptance of the space, orthodontic closure
of the space (eg, with the maxillary canine substituting
and camouflaging this appearance), single-tooth
implants, bridges, and tooth-supported restorations.3-9

The most satisfactory results are achieved when the
spaces are closed with mesial movement of the
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canines.10,11 However, canine substitution is often
associated with difficulty in achieving acceptable
esthetic results because of the inherent size and shape
of the teeth and differences between the maxillary
canines and the lateral incisors.11 Therefore, for patients
who do not meet the specific qualifications necessary
to be considered optimal candidates for canine
substitution, an alternative form of treatment must be
considered. Restorative treatment alternatives can be
divided into 2 categories: a single-tooth implant and
a tooth-supported restoration.12 Today, such alternative
treatments are a great choice because of osseointegrated
implants and the difficulty associated with obtaining
a satisfactory cosmetic result via the closure of
edentulous spaces, especially with regard to unilateral
agenesis.1

This case report illustrates a successful treatment
involving canine substitution and implant-prosthetic
rehabilitation in a patient who was missing both
maxillary lateral incisors.
DIAGNOSIS AND ETIOLOGY

A man, 25 years 5 months of age, was referred by his
dental implantologist to an orthodontist with the chief
complaint of the presence of the maxillary deciduous
canines. He requested that the treatment time not last
for more than 1 year.

The patient was diagnosed with an Angle Class I
malocclusion with an open-bite tendency, missing max-
illary lateral incisors, and prolonged retention of the de-
ciduous canines. The permanent canines had erupted in
place of the lateral incisors. Both maxillary deciduous ca-
nines were in crossbite with the mandibular first
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Fig 1. Pretreatment facial and intraoral photographs.

Fig 2. Pretreatment dental casts.
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premolars. The patient also had a slight midline diastema
between the maxillary central incisors, which also fell be-
tween the mandibular first premolars and canines. The
American Journal of Orthodontics and Dentofacial Orthoped
maxillary midline was deviated 1 mm to the right, and
the mandibular midline was coincident with the facial
midline. The mandibular third molars were absent, but
ics July 2013 � Vol 144 � Issue 1



Fig 3. Pretreatment radiographs.

Table. Cephalometric measurements

Measurement Pretreatment Postreatment 1-year retention
SNA angle (�) 89 90 91
SNB angle (�) 87 87 88
ANB angle (�) 2 3 3
Convex angle (�) 1 1 2
Y-axis (�) 53 52 54
Facial angle (�) 92 90 91
GoGn-SN (�) 32 30 29
FMA (�) 26 25 25
IMPA (�) 95 88 89
1-NA (�) 27 31 28
1-NA (mm) 7 9 8
1-NB (�) 32 25 24
1-NB (mm) 8 7 8
Interincisal angle (�) 127 123 125
LS-S (mm) �3 0 �1
LI-S (mm) 0 0 0
Z-angle (�) 80 80 80
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the maxillary molars were overerupted. There were no
signs or symptoms of temporomandibular joint dysfunc-
tion. The patient had a straight profile; although the
lower lip was more prominent than the upper lip,
a good facial profile was observed (Figs 1 and 2).

The panoramic radiograph showed that all perma-
nent teeth except the maxillary lateral incisors and the
mandibular third molars were present, as well as the
prolonged retention of his deciduous canines with
some evidence of external root resorption. The maxillary
third molars displayed mild extrusion. Root parallelism
was evident, including the maxillary canines and first
premolars (Fig 3). The cephalometric values showed
a skeletal Class I relationship, a slight proclination of
the maxillary incisors, and proclined mandibular incisors
(Table).

TREATMENT OBJECTIVES

The treatment objectives for this patient were to
achieve dental esthetics, which was his chief
July 2013 � Vol 144 � Issue 1 American
complaint, using one of the following alternative
techniques: (1) opening a space between the maxillary
central incisors and the canines via implants or a fixed
prosthesis; (2) closing the space between the maxillary
canines and the first premolars and moving all teeth
forward; (3) opening a space between both premolars;
(4) keeping the space between the canines and the
first premolars and replacing the canines with im-
plants; (5) achieving canine guidance; (6) obtaining
anterior guidance; (7) extracting the maxillary third
molars; and (8) ultimately establishing a healthy oc-
clusion.

The short-term treatment goals were the mainte-
nance of good anteroposterior relationships and
improvement of the overbite as well as alignment
and leveling of all teeth with a slight posterior dentoal-
veolar expansion. Other goals involved retraction of the
mandibular anterior teeth because of a space between
the canines and first premolars; this would improve
the position of the lower lip and increase the space
for future implants in the maxillary canine area. The
final esthetic goals involved closure of the midline
diastema, replacing the permanent canines with
implants, and reshaping both canines into lateral
incisors.

TREATMENT ALTERNATIVES

There were 2 treatment alternatives. To ultimately
achieve a Class II molar relationship, the first option
was to maintain the maxillary canines in the position
of the missing lateral incisors, extract the deciduous
canines, and close the spaces by moving the premolars
and molars anteriorly. This would have involved setting
up 2 temporary anchoring devices between the central
Journal of Orthodontics and Dentofacial Orthopedics



Fig 4. Posttreatment facial and intraoral photographs.
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incisors and the canines to mesialize the posterior teeth
or placing a T-bar on the palate. This option would also
have required reshaping of the permanent canines into
lateral incisors.

The second option was based on the distalization of
the maxillary permanent canines after the extraction of
the deciduous canines with open-coil nickel-titanium
springs between the central incisors and the permanent
canines. The canines would be in a Class I relationship,
whereas the posterior teeth would also be in excellent
intercuspation. In addition, this option involved
implant-prosthetic rehabilitation in place of the missing
maxillary lateral incisors.

The patient was told that both options would require
a longer treatment time than he had initially desired
because of its peculiar difficulties. In the first option, it
would be difficult to move the teeth anteriorly without
tipping the 4 posterior teeth on each side. In the second
American Journal of Orthodontics and Dentofacial Orthoped
option, it would be difficult to control and achieve the
correct root parallelism in preparation for dental implants.

However, the patient did not have the time for any
of these procedures and wanted all treatment to be com-
pleted in 1 year. After a meeting between the
orthodontist and the dental implantologist who made
the initial orthodontic referral, the possibility of using
dental implants to replace both canines was suggested
as well as using the canines to substitute for the missing
lateral incisors.

Previous reports in the literature have indicated that
replacing 1 tooth with a dental implant is a predictable
procedure with a high success rate.13-16 The patient
chose the second treatment option.

TREATMENT PROGRESS

Roth prescription fixed appliances were used. Both
deciduous canines remained when the implants were
ics July 2013 � Vol 144 � Issue 1



Fig 5. Posttreatment dental casts.

Fig 6. Posttreatment radiographs.
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placed. At the implant placement, provisional teeth
were delivered and fixed in the archwire for esthetic
reasons. The following archwires were used: 0.014-
and 0.016-in nickel-titanium, and 0.016-in to 0.020-
in and 0.018 3 0.025-in stainless steel in both arches
to improve the overjet. Intermaxillary Class III elastics
were used bilaterally, and some vertical Class I elastics
were used between the canines and the premolars for
intercuspation.

TREATMENT RESULTS

After 10 months of treatment, the patient achieved
correct alignment of all teeth, proper overjet and over-
bite, and adequate space for implants in the region of
the permanent canines, and the canines were used to
replace the missing maxillary lateral incisors (Figs 4
and 5). The maxillary incisors were slightly proclined,
and the mandibular incisors were uprighted (Table).
The profile remained balanced. The patient was re-
ferred to his general dentist for extraction of the max-
illary third molar and reshaping of the canines (Fig 6),
although this treatment was not completed for per-
sonal reasons.

At the 1-year follow-up, we observed a slight change
in the position of the maxillary lateral incisors, but there
was excellent intercuspation in the posterior teeth.
There was no evidence of abrasion in the mandibular
canines, because the patient had proper canine guidance
July 2013 � Vol 144 � Issue 1 American Journal of Orthodontics and Dentofacial Orthopedics



Fig 7. One-year follow-up facial and intraoral photographs.
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(Figs 7 and 8), and the maxillary third molars are still
present (Fig 9).

DISCUSSION

The maxillary lateral incisors are among the most
common congenitally missing teeth. Prompt diagnosis
and careful evaluation of treatment determinants are es-
sential with a multidisciplinary approach to achieve the
proper management of clinical problems, because
each rehabilitation option has its own advantages,
disadvantages, indications, and limitations.17

Furthermore, correcting tooth transposition requires
patient cooperation and great care in treatment design.
In general, optimal treatment involves the movement of
transposed teeth into the correct positions, although this
is not always possible or practical.18,19 The decision to
keep spaces from missing lateral incisors, as in this
case report, or to close them orthodontically should be
American Journal of Orthodontics and Dentofacial Orthoped
evaluated carefully after consideration of both
the treatment plan and the biomechanics.7,20-22

Esthetically and functionally satisfactory results are
difficult to achieve, and treatment should involve more
than just closing or opening spaces in the affected area.1

When the option is to close the edentulous space,
attention must be paid to inconveniences such as the
lack of development of canine guidance, flattening of
the facial profile with an increase in the nasolabial angle,
a possible predisposition to a Class III relationship,
impaction of other teeth in the arch,20 and deepening
of the bite.6 There are also certain advantages to closing
the edentulous space, including improved regional
gingival contour, increased stability, and lower treat-
ment cost because implants or prosthetic replacements
are not required.1,9

Today, modern prosthetic porcelain bonded to gold,
resin-bonded bridges, and single-tooth implants might
ics July 2013 � Vol 144 � Issue 1



Fig 8. One-year follow-up dental casts.
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provide a better result in terms of periodontal health
and general esthetics, but the patient’s opinion is
certainly more important than the dentist's and should
be considered.8

Nevertheless, the clinician must exercise careful
consideration when closing edentulous spaces because
of the differences in morphology between the lateral
incisor and the canine. Moreover, the overall decision
depends on whether the patient is a good candidate
and whether the result will be acceptable and esthetically
pleasing.23

Many factors can affect the treatment results and
must be considered, such as esthetics, occlusion, treat-
ment time, patient comfort, patient compliance, and
periodontal support.18,19 For our patient, functional
and esthetic considerations were prioritized to obtain
an appropriate clinical outcome, which involved
replacing the lateral incisors with the canines to
prevent any gingival damage near the incisors, as
well as space maintenance between the canines and
premolars to preserve the occlusal stability and
maintain the patient's facial profile.

More recently, on the grounds of function and
dysfunction, the importance of canine-protected
occlusion on lateral movement has been emphasized.8

It is necessary to understand that fixed biomechanics
can be used to control tooth movement, but it seems
that safe movement does not exist, and torque is
probably one of the most detrimental factors.19
July 2013 � Vol 144 � Issue 1 American
Regarding esthetic factors, although the patient was
satisfied with the results after treatment and 1 year later,
the orthodontist (M.S.P.B.) again suggested reshaping
the canines. The procedure was temporarily performed
by the orthodontist on 1 tooth on the left side to enable
the patient to compare it with the other side. He was
satisfied with the result and chose to reshape the other
side, with plans for definitive restorative treatment.
When this type of procedure is performed, orthodontists
prefer the canines to be narrow rather than wide. They
also prefer canines with natural shades, gingival margins
just below the adjacent central incisor, and rounded tips.23

Moreover, considering time as a factor, which was
a priority criterion for the treatment of this patient, the
option to open spaces in the region of the deciduous
canines favored the achievement of adequate space for
the future installation of osseointegrated implants. By
contrast, if the choice of treatment involved reposition-
ing the permanent canine into its proper location and
opening spaces in the region of the lateral incisors, the
treatment time would have increased.24,25

The installation of osseointegrated implants tends to
cause more plaque to accumulate and to increase the
areas of gingivitis.8 However, this patient showed
adequate gingival health 1 year after treatment.

In this case report, the treatment plan was facilitated
because the patient chose to keep the canines in place of
the missing maxillary lateral incisors. The treatment plan
was also driven by the maintenance of good posterior
Journal of Orthodontics and Dentofacial Orthopedics



Fig 9. One-year follow-up radiographs.
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intercuspation and rehabilitation with a single-tooth,
implant-supported prosthesis with good results, as
reported by some authors.13-16 The presence of good
alveolar bone for implant rehabilitation led to a good
resolution in this clinical case. Additionally, the
patient's cooperation, the practitioner's skill and
experience, esthetics, and function were all important
factors that affected the treatment results. These
factors must always be considered.

CONCLUSIONS

This case report shows that successful treatment is
achievable in cases involving missing maxillary lateral
incisors and the use of implant-prosthesis rehabilita-
tion in place of canines, although patient compliance
and competent interdisciplinary interaction are manda-
tory.
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