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Assessing Treatment Options of Congenitally Missing Lateral
Incisors: Shall We Create or Eliminate the Space?
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Abstract: Maxillary lateral agenesis is one of the most seen developmental anomaly in population and requires esthetic
and functional treatment from adolescence stage. Successful dental treatment is always the aim for dentists and
patients, meaning that a patient's needs are covered in an esthetic and functional way. Several dentists deal with the
management of this clinical problem because a multidisciplinary approach can solve the dental demands of patients with
dental agenesis. The treatment choices are; no treatment at all and accepting the space, space closure, space opening
or redistribution and prosthetic replacement. There is controversy, however, about whether missing lateral incisor spaces
should be orthodontically opened or closed using permanent canines to replace the missing teeth. This review considers
the possible options: space maintenance and replacement of the missing tooth with denture, bridge (conventional and
adhesive), or implant or orthodontic space closure with canine modification.

Keywords: Maxillary lateral agenesis, canine substitution, space closure, space opening, single tooth implant.

Hypodontia is a developmentally deficiency which
involves one or more teeth and may present itself with
varying degrees of severity [1]. Mandibular second
premolars are the most common missing tooth,
followed by maxillary lateral incisors are being the
second most common missing tooth with the
percentage of approximately 20% [2,3]. It has been
found that agenesis of both maxillary lateral incisor is
more common than agenesis of only one [4]. Sex
differences in prevalence have found to be small with
slightly more common in females than in males [5].

A multidisciplinary approach is often needed in the
treatment of missing maxillary lateral incisors and there
are different management alternatives for treating
missing lateral incisors [6]. Treatment alternatives are;
no treatment and accepting the space or the close
contact of central incisors with canines, or re-shaping
canines as laterals [7], to orthodontically closing the
space (closing the contact with the neighboring canine)
[8], or opening, maintaining or redistributing the space
in preparation for its forthcoming prosthetic
management [9].

These complex interdisciplinary treatment options’
prospective esthetic and functional outcomes should be
evaluated in detail within the interdisciplinary team and
with the patient as well. Many factors need to be
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considered when deciding on the prognosis of the
treatment outcome, such as posterior occlusal
relationship, the position and inclination of canines in
the arch, the color and the shape of the canine, the
necessity of extractions. The primary criteria for either
space closure or space opening are assessing the
presence or absence of major occlusion problems [10].

Orthodontic management plays a fundamental role
in the treatment team as they play the leading role with
the capability to create or redistribute the convenient
amount of space [11].

Considering that an ideal management in dentistry
is the most conservative approach that minimizes the
need for the tooth reduction and the least invasive
method for satisfying the patient esthetics and
functional requirements; the treatment options for
replacing missing lateral incisors may be also classified
from the most conservative method to the most
invasive method basically as: a canine substitution, a
tooth supported restorations or an implant [10].

This review contains a comprehensive evaluation of
different treatment options requiring interdisciplinary
cooperation of different disciplines for the treatment of
missing maxillary lateral incisors.

1. ORTHODONTIC SPACE CLOSURE

Generally, maxillary lateral agenesis is diagnosed at
an early stage of childhood. Due to the change over
time is inevitable in biologic systems, the most
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Figure 1: a: The intraoral photograph of a 16 years 5 months old patient with missing left lateral incisor. b: The intraoral
photograph of the same patient after orthodontic and restorative treatments. The left space was closed with fixed orthodontic
treatment and gingivectomy operation was performed. Upper right lateral and the left canine were reshaped by resin composite.

important treatment decisions must be linked to the
long-term outcome. The results of treatment should
preferably be completed when the patients are in their
young teens and should be expected to represent a
natural dentition over time [12]. It is recommended to
delay the use of prosthetic restorations until skeletal
growth is completed [13].

Missing maxillary lateral incisors’ conventional
space closure is a proper and safe procedure that
obtains satisfactory functional and esthetic long-term
results [8, 12]. This treatment alternative is
orthodontically space closure with the maxillary canine
substituting and camouflaging the canine to mimic the
appearance of a lateral incisor (Figure 1). The first
premolar tooth can also be reshaped as canine for the
durability of esthetics. This camouflaging may be
accomplished by the orthodontist with tooth reshaping
and positioning (Figure 2); and further progress may be
attained by individual tooth bleaching, resin composite

buildups, or laminates accomplished by restorative
dentistry disciplines [12].

The advantage of space closure using canine
substitution is the avoidance of introduction of fixed
partial dentures or implants. The prosthetic
replacement with fixed partial dentures necessitates
intact tooth structure removal and both treatment
options are typically more expensively. The parents
and the patient should be informed about the damage-
benefit relation of the course and limited time span of
the invasive operative interventions emphasizing the
sacrifice of the sound tooth structures. However, in
addressing the esthetic concerns of the patient in very
severe situations, this treatment might be the most
successful alternative [14]. In addition, while the lateral
agenesis patient has gummy smile, the treatment
choice should be space closure rather than placing
implants [15].

Figure 2: a-c: Reshaping of the canine tooth.
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However, the difficulty of this option is the
differences in natural shade, shape, size and between
the lateral incisors and canine [16]. Thus, before
selecting canine substitution treatment for replacing
missing maxillary lateral incisor, several criteria must
be evaluated. First of all, careful consideration of the
differences in the morphology between the canine and
the lateral incisor is required for this treatment
approach, and whether the patient is ultimately
appropriate for space closure and the result will be
esthetic and acceptable [17]. Another potential
disadvantage is that placing the first premolar in the
position previously occupied by the canine might result
in heavy occlusal forces, because canine-protected
occlusion is not possible. Moreover, there is a concern
of potential damage to the periodontal health, because
the roots of the first premolars are smaller and thinner

[8].

Other criteria are malocclusion, the profile of
patient, gingival contours and lip level [18, 19]. Before
orthodontic treatment, to have good esthetic results,
tooth shape, worn incisal edges and contact, the black
triangles and gingival margin contours should be
evaluated [20]. Patients who has small canines with

crowns that match the shade of central incisor tooth are
the optimal canine substitution patient. And they should
also have Class Il dental relationship and no crowding
in the mandibular arch. On the other hand, these
criteria. may not be present all together; other
restorative options need to be placed on the anterior
area to meet the esthetic demand [21].

Rosa and Zachrisson noted the clinical inferences
to the canine substitution treatment protocol [15,22]. To
improve the patient’s incisor display, it is recommended
widening the maxillary central incisors with composite
restorations.

Some restorative dentists have been opposed to
mesial movement of the maxillary canine into the
lateral incisor space as this precludes the potential for
developing a canine-protected occlusion because it
places the canine in direct opposition to the mandibular
lateral incisor [10]. However, Nordquist and McNeill
[23] justified the mesial movement of canines into
lateral incisor space, which provided many
orthodontists with the rationale for space closure. They
stated that no difference existed in adequacy of the
occlusal function between canine-protected and group

Figure 3: a: The intraoral photograph of a 13 years old patient with missing right and left lateral incisors. Note that the patient
had small canines, mild crowding in the mandibular arch, optimum lip levels. The treatment plan involved canine substitution. b:
The intraoral photograph of the patient after the fixed orthodontic treatment. c: The intraoral photograph of the patient after the

resin composite restorative treatment.
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function, and no relation with periodontal status existed
between the two groups. Their treatment argument was
further consolidated by elimination of prosthetic needs,
which contribute to plague accumulation and irritation.
Also, several studies have shown that substitution of
maxillary canines to mimic lateral incisors enhance the
patients’ esthetics [24,25].

In some certain cases where the space is
eliminated and canine substitution is needed direct
resin composite laminates may be applied on tooth
surfaces with a composite resin material directly.
Absence of necessity for tooth preparation, low cost for
patients compared with indirect techniques and other
prosthetic restorative approaches, reversibility of
treatment and no need for an additional adhesive
cementing system are the main advantages of this
technique [26,27]. Besides, intraoral polishing of direct
laminate veneers is also easy and any cracks or
fractures on the restoration may be repaired intraorally
[28] (Figure 3). However, it should also be kept in mind
that low resistance to wear, discoloration and fracture
propagation are the main disadvantages of the
technique [26]. This direct technique may also be
considered as a provisional restorative option until the
patients’ definitive indirect restoration stage when the
growth is complete.

If direct resin composite restorations fail to meet the
esthetic needs of the patients and/or the indication of
direct resin composite restorations are restricted by the
existing intraoral condition, other indirect restorative
treatment options may be taken into account. It is of
clinical importance to be aware of the fact that over the
last two decades, the field of esthetic restorations has
substantially expanded to satisfy patients’ demands
with the most conservative options. Traditional
treatment approaches like full coverage crown would
involve the removal of large amounts of sound tooth
substances, which has adverse effects on pulp,
gingiva, and crown biomechanics as mentioned earlier
[29]. Therefore, it is important to preserve as much
tooth structure as possible. In fact, compared to
traditional full preparation restorations, minimal
reduction of tooth structure, good esthetic properties,
color stability, and reliable adhesive strength are the
major upper hand advantages of laminate veneers [30].

One of the most conservative restorative treatment
modalities is the porcelain laminate veneers (PLVSs).
Since their introduction in 1930, PLVs have been a
popular dental treatment modality. Several clinical
studies have reported the esthetic performance,

biocompatibility, and durability of porcelain laminate
veneers over a period of more than 9 years [31,32].
The clinical survival rate of PLVs is high with a range
from 18 months to 15 years [33]. However, long chair
time, higher cost and use of an adhesive cementing
system are the main disadvantages of indirect laminate
veneer restorations [34].

2. SPACE OPENING

In cases with Class 1 skeletal relationships,
orthodontic space opening treatment is preferred to
treatment by space closing for maintenance of
posterior occlusion [18]. Color incompatibility between
maxillary canines and central incisors is also another
factor for the decision for or against space opening [8].
There are several methods to determine the width of
space is required for missing lateral replacement. The
first one is named the “golden proportion”, the second
one is to use the opposite lateral incisor as reference,
the third method is to use Bolton analysis, the fourth
and most appraisable guide for considering the ideal
replacement space is to conduct a diagnostic wax-up
[18].

When treatment plan involve creating a space for
missing lateral incisor, there are 2 treatment
alternatives: a tooth-supported restoration and a single-
tooth implant. Nowadays, tooth supported restorations
can be divided into 3 available categories: a resin
bonded fixed partial denture (FPD), a cantilevered
FPD, or a conventional FPD [21].

2.1. Implant Supported Restorations

Implants are one of the treatment modalities to take
place congenitally missing lateral incisors without
disturbing the adjacent teeth in orthodontic patients
[35]. An interdisciplinary point of view should be
preferred during the diagnosis, prognosis, and
treatment scheme to hinder several potential problems.
However, the major drawbacks of this treatment option
are the unpredictable prognosis of dental implant
treatment and the ambiguous ability of meeting the
esthetic and functional expectations of a young patient
with high esthetic demand.

Skeletal maturation level (the age of the patient),
the time elapsing between completion of orthodontic
treatment and implant insertion/final restoration, and
alveolar ridge dimension are the most challenging
factors in the final decision of when to place an implant
[36]. In addition to these particular problems in young
adolescent patients; anterior relationship, the condition
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of adjacent teeth, inadequate bone support for the
gingival papilla should be taken into consideration
[37].

The minimum age of the implant patient is more
often a concern for maxillary anterior tooth
replacement, especially for congenitally missing lateral
incisors in terms of skeletal maturation level [38].
During the developmental stage vertical and
anteroposterior growth changes are substantial in this
area. The vertical growth of the maxilla exceeds all
other dimensions of the growth in this quadrant;
therefore premature implant placement can result in the
repetitive need to lengthen the transmucosal implant
connection which leads to poor implant-to-prosthesis
ratios and the potential to load magnification [39].
Brahmin [40] advised that whenever possible, implant
placement must be delayed until the 15" years for girls
and 18" for boys. If is placed earlier, it will relatively
seem to submerge vertically, because the implant can
not erupt like the adjacent teeth [41,42]. Additionally,
Thilander et al. [42] showed that a predetermined
chronological age may not be guidance for implant
placement. According to the authors [42] During post
adolescence, because of a slight continuous eruption
of the adjacent teeth, a dental stage, indicating fully
erupted permanent teeth and skeletal maturation
completed or almost completed, is not sufficient to
hinder infraoclusion of the implant-supported
restoration. Similarly numerous of studies showed that
infraocclusion may occur correspondingly the
continuous eruption of adjacent teeth even an implant
is placed in adult with skeletal maturation completed or
almost completed [43-47]. Importantly, Thilander et al.
[44] emphasized that the mentioned infraocclusion with
minor degree was seen in patients with good inter-
incisor stability also. In addition, the osseointegrated
fixtures will not be able to be displaced in the
transverse and sagittal dimensions during the growing
[41,48].

On the other hand, in the literature there are some
studies which are advocating implant therapy with high
success rate for the rehabilitation of unilaterally or
bilaterally  congenitally missing lateral incisor
[37,49,50].

A prerequisite for ideally placed implant therapy is
an alveolar ridge with adequate dimensions.
Undeveloped knife-edge shaped alveolar bone caused
by tooth absence makes implant placement a further
challenge [51]. Generally, the lack of the dental germ
suppresses the normal development of the alveolar

crest, which leads to a vestibular concavity. In that
case, bone regeneration or grafting might be
considered [52]. However, Kokich [53] has proposed
that if permanent lateral incisor is congenitally absent,
after premature extraction of maxillary deciduous
lateral incisor, it may be proper to encourage the
permanent canine’s eruption mesially into the lateral
incisor location. By this way, the bone around the
canine forms in the lateral incisor position. The canine
can then be orthodontically moved into the ideal canine
position. According to the authors [53, 54] this modality
could produce a place with appropriate dimensions for
implant placement without a grafting. Whereas Beyer et
al. [55] showed increased bone deficiency with the
above mentioned therapy while orthodontic treatment
completed. Similarly Uribe et al. [56] emphasized that
although distal movement of canine may develop the
alveolar ridge in patients with congenitally missing
lateral incisors, the bone width may not be sufficient for
ideal placement of implant without grafting. As an
alternative, Nissan et al. [51] advised to use cancellous
block-allograft successfully in these patients.

Another challenge on implant therapy is what's
happen during the elapsing years between completion
of orthodontic treatment and implant insertion.
According to Beyer et al. [55] the time of implantation
should be close to the end of orthodontic treatment. As
opposed to starting orthodontic space closure early,
orthodontic space opening before implantation should
be started late [55]. Novackova et al. [11] stated that
the age is not an essential factor in deciding to start
orthodontic treatment. According to the authors, it is
possible to move canines distally during adolescence
and then wait to place implants when facial growth is
complete without any problem about bone resorption in
the edentulous area [11]. Another problem during
elapsing time is what happens to the position of the
maxillary canine and the central incisor root (Figure 4).
Dickinson [57] reported that, the central incisor and
canine roots reapproximated during retention and
prevented implant insertion after successful orthodontic
opening of the implant area. However Olsen and
Kokich [58] explained that, approximation of the root
between the canine and adjacent central incisor during
retention did not occur permanently, only 11% of
patients showed a remarkable degree of relapse to
prevent implant placement. To ensure proper space for
implant placement, 6.3 mm of intercoronal space and
5.7 mm of interradicular space are advised between
the adjacent central incisor and the canine, another
advice is to take periapical radiograph instead of
panoramic radiograph to see these measurements.
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Figure 4: a: The lateral space had been opened for implant placement in a former orthodontic treatment. However, as the
skeletal growth had not been completed, implant placement was postponed. Meanwhile, the neighboring teeth closed the
space. b: The panoramic radiography during the course of orthodontic treatment. c: Lateral implant was inserted in the

positioned area.

According to Ganz [59] if there is absence of
sharpness, definitions, and radiographic artifact that
make impossible to examine whether implant could be
successfully placed based on the 2D panoramic,
computed tomography imaging technology would be
beneficial to accurately determine topography of bone
and spatial orientation of the adjacent roots in
congenitally missing lateral tooth patients.

The edentulous space must be maintained if implant
can not be placed until facial growth is complete. For
transitional restoration removable prosthesis or fiber
reinforced composite bridge fixed prosthesis may be
used [60, 61]. Generally, a removable retainer with
acrylic teeth and wire stops may be used to retain
single tooth spaces (Figure 5). Carter et al. [9] advised
that, this type of appliance must be worn full time for a
minimum of 6 months, allowing dentoalveolar
remodeling in the saddle areas prior to prosthetic
rehabilitation, following which it can be worn part time.
Although removable retainer with acrylic tooth is an
effective way to ensure post-orthodontic retention, the
longevity of time between completion of orthodontic
treatment and implant insertion may limit the use of this
type of retainer [58]. As well, Olsen and Kokich [58]
recommended bonded wire or fiber reinforced resin

bonded bridge to reduce root approximation instead of
removable retainers. Indeed Kokich et al. [21]
determined that these long-term retainers are excellent
for maintenance of final orthodontic position (Figure 6).

Following the implant placement, periodontal
problems with marginal bone loss around the adjacent
teeth and bone loss buccally to the implant may also
arise because of presence of limited space for implant
placement. If the distance between the adjacent teeth
and implant is shorter, the reduction of marginal bone
level may occur larger [44]. Apart from these particular
problems, there are also general risk factors related
with implant placement in the anterior maxillary area.
Lack of gingival papilla, blue coloring of the labial
gingival, abutment exposure due to retraction of the
labial gingival might be seen [52]. If the treatment plan
must include space opening, it is preferable the space
posteriorly and place implants in the premolar area due
to the esthetic problems related with the placement of
the implants anteriorly [62]. Moreover, if the treatment
plan must include space reopening in gummy smile
patients, it is also preferable to redistribute the spaces
posteriorly and insert implants in the premolar areas
[15].
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a b
Figure 5: a: The intraoral photograph of an 11 years old patient with missing right lateral incisor. b: The intraoral photograph of
the patient after the fixed orthodontic treatment. c-d: The intraoral photograph of the patient with removable retainer with acrylic
lateral tooth.

Figure 6: a: The intraoral photograph of a 15 years old patient with missing right and left lateral incisors. The orthodontic
treatment plan involved space opening and maintaining the positioned space by fiber reinforced resin composite temporary
adhesive retainer until definitive restoration after skeletal growth is complete. b: The intraoral photograph of the patient after the
fixed orthodontic treatment. c: The intraoral photograph of the patient with fiber reinforced resin composite temporary adhesive

retainer.
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Despite these challenges, implant placement still might
be featured treatment option when the conditions get
proper. However if implant placement is not considered
as a feasible option because of either biological
situations or patients undesirability, tooth supported
restorations may also be considered as treatment
options with satisfactory results. Especially in the
patients with gummy smile, it should be avoided
implant placement due to interdental papilla recession,
blue coloring of labial gingiva and vertical alveolar bone
resorption over time [15].

2.2. Tooth Supported Restorations

As stated before, tooth supported restorations are
divided into 3 types for congenitally missing lateral tooth
patients. These are cantilevered FPDs, resin bonded
FPDs, and a conventional full-coverage FPDs [21].

Before starting prosthetic rehabilitation phase, the
orthodontic management history should be known, as
in general teeth movements required in the
management of the patients with hypodontia are
endogenously unstable and susceptible to relapse [9].
Resin bonded FPDs were preferred to be the first
treatment choice among the tooth supported
restorations, because of the advantages of
conservation of tooth structure and reversibility [63].
Cakan et al. [64] describe the technique esthetically
pleasing and rapid to solve the current problem when
the implant placement is not possible or not preferred
by the patient. Additionally in case of wide span cause
of anterior extensive diastemas and missing lateral
incisor, modified resin bonded FPD may be an esthetic
choice with enhanced natural appearance [65]. While
constructing resin bonded FPDs, it's important to pay
attention to interocclusal relationship, anterior
guidance, and interferences in lateral movements [66].
Contrary to these advantages, It has been shown that
the rate of success of resin bonded FPDs widely
depends on debonding failure [67-69]. According to
Carter et al. [9] the relapse that may occur after
orthodontic treatment could affect resin-bonded bridges
survival. However, Garnet et al. [70] showed that there
were no statistically significant differences on the resin-
bonded bridges’ survival for retention period after
orthodontic treatment between three to five and six or
more months. Similarly, Djemal et al. [71] concluded
that abutment teeth’s orthodontic tooth movement does
not cause an additional failure risk for resin-bonded
bridges.

Alternatively, the use of 2-unit cantilever fixed partial
dentures is considered viable options to replace

maxillary lateral incisor using the canine as the
abutment teeth [72]. The average lateral incisor is 6.4
mm in width, but patients with congenitally missing
teeth often have anterior teeth narrower than typical.
Therefore even orthodontic therapy aiming to increase
the space between the teeth may be inadequate for a
single tooth replacement. As a result, under these
conditions, a cantilevered FPD may be the treatment of
choice [38]. Although resin bonded FPDs and
cantilevered FPDs are conservative tooth supported
restorations, the survival rate of resin bonded FPDs is
still considerably less than that of conventional fixed
partial dentures [67]. Therefore these types of
conventional prosthesis are still most preferred
alternatives, particularly with advances in full ceramic
materials and techniques.

Fixed Partial Dentures (FPD), metal-ceramic or full
ceramic, are treatment modality for anterior single tooth
restorations. Both techniques require considerable
reduction of tooth structure [73]. Although this modality
does not utilize tooth preservation, in cases with severe
discoloration, full coverage metal-ceramic restoration
are required to properly restore teeth. When patients
may not want to get implant surgery or can not afford it,
combining both the orthodontic and prosthodontic
modalities may produce satisfactory results with
corrected proclination and lip strain through orthodontic
treatment and enhanced smiling trough prosthodontic
treatment [74].

In fact, in dental literature there are countless case
reports and clinical researches on the treatment
modalities of maxillary lateral agenesis however;
limited studies are present in the literature comparing
these treatment options.

Robertsson and Mohlin [8] reevaluated 50 treated
patients (Thirty had received space closure, 20 had
space opening with fixed restorative options, without
implants) with congenitally missing lateral incisor. The
mean time after treatment was 7.1 years (range, 0.5-
13.9 years). According to the authors, the space-
closure patients were more satisfied with the treatment
results than the prosthesis patients; however there was
no difference between the 2 groups in prevalence of
signs and symptoms of temporamandibular joint
dysfunction, and patients with prosthetic replacements
had impaired periodontal health depending on
accumulation of plaque and gingivitis.

33 treated patients with at least 1 missing maxillary
lateral incisor (39 with space closure, and 19 with
space reopening and fixed partial dentures) were also
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Figure 7: a: The intraoral photograph of a 27 years old adult patient with bilateral missing lateral incisors and without gummy
smile. b: The intraoral photograph of the patient after the fixed orthodontic treatment with space opening procedure. Because of
the low lip level, the gingival margins can not be seen and his smile was wildly. c: The intraoral photographs of the patient with

implant restorations.

reevaluated by Nordquist and McNeill [23]. The mean
post-orthodontic treatment interval was 9 years 8
months. Authors concluded that patients with lateral
incisor spaces closed were significantly periodontally
healthier than those with prosthetic lateral incisors.
Also no difference were found in adequacy of
occlusal function between the 2 groups, and no
evidence to support that establishing a Class |
canine relationship should be the preferred mode of
treatment.

Tuverson indicated that the canine shade generally
comes closer to that of adjacent teeth than the
porcelain crowns shade [75].

In recent studies, a series of photographs of teeth
that included subjects with agenesis of the lateral
incisors were evaluated by general dentists,
orthodontists, other dental specialists, and lay people.
Authors tried to analyze how they evaluated the relative
attractiveness of these series of photographs [76, 77].
Subjects with different kinds of prosthetic restorations,
and canine substitution were included in the
photographs. The patients who had no missing teeth
were evaluated as controls. According to visual
evaluation, photographs of the canines as lateral

incisors were ranked as the best of all options by the
lay population. However, the orthodontists rated each
category significantly different from best to worst: no
missing teeth, canines as lateral incisors, resin-bonded
bridges, and implants. The lateral incisors with implants
were the restoration choice of most of the general
dentists and other dental specialists compared with
orthodontists.

As a summary, it should be kept in mind that, space
closure is a common treatment modality in patients with
gummy smile and young patients; while elderly patients
may be treated with space opening treatment
alternative (Figure 7).

CONCLUSION

In light of these literature findings, it is important to
understand that each patient is unique and deserve a
unique treatment plan. There are numerous different
options for the treatment of missing maxillary lateral
incisors. However as a clinician, it is very important to
understand the esthetic and functional needs of a
particular patient, eliminate personal opinions on what
we believe the most esthetic choice, but rather present
the available treatment options.



Assessing Treatment Options of Congenitally Missing Lateral Incisors

The Journal of Dentist, 2014 Vol. 2, No.2 53

REFERENCES

(1
(2

(31

[4

(5]

6]

[

8

19

[10]

[11]

[12]

(13]

[14]

[15]

[16]

(17]

Dhanrajani PJ. Hypodontia: etiology, clinical features, and
management. Quintessence Int 2002; 33(4): 294-302.

Locht S. Panoramic radiographic examination of 704 Danish
children aged 9-10 years. Community Dent Oral Epidemiol,
1980; 8(7): 375-380.
http://dx.doi.org/10.1111/j.1600-0528.1980.tb01311.x

Polder BJ, Van't Hof MA, Van der Linden FP, Kuijpers-
Jagtman AM. A meta-analysis of the prevalence of dental
agenesis of permanent teeth. Community Dent Oral
Epidemiol 2004; 32(3): 217-226.
http://dx.doi.org/10.1111/j.1600-0528.2004.00158.x
Stamatiou J, Symons AL. Agenesis of the permanent lateral
incisor: distribution, number and sites. J Clin Pediatr Dent
1991; 15(4): 244-246.

Aasheim B, Ogaard B. Hypodontia in 9-year-old Norwegians
related to need of orthodontic treatment. Scand J Dent Res
1993; 101(5): 257-260.

Al-Anezi SA. Orthodontic treatment for a patient with
hypodontia involving the maxillary lateral incisors. Am J
Orthod Dentofacial Orthop 2011; 139(5): 690-697.
http://dx.doi.org/10.1016/j.aj0d0.2009.10.042

Jepson NJ, Nohl FS, Carter NE, et al. The interdisciplinary
management of hypodontia: restorative dentistry. Br Dent J
2003; 194(6): 299-304.
http://dx.doi.org/10.1038/sj.bd}.4809940

Robertsson S, Mohlin B. The congenitally missing upper
lateral incisor. A retrospective study of orthodontic space
closure versus restorative treatment. Eur J Orthod 2000;
22(6): 697-710.

http://dx.doi.org/10.1093/ejo/22.6.697

Carter NE, Gillgrass TJ, Hobson RS, et al. The
interdisciplinary management of hypodontia: orthodontics. Br
Dent J 2003; 194(7): 361-366.
http://dx.doi.org/10.1038/sj.bd}.4809995

Park JH, Okadakage S, Sato Y, Akamatsu Y, Tai K.
Orthodontic treatment of a congenitally missing maxillary
lateral incisor. J Esthet Restor Dent 2010; 22(5): 297-312.
http://dx.doi.org/10.1111/j.1708-8240.2010.00356.x

Novackova S, Marek |, Kaminek M. Orthodontic tooth
movement: bone formation and its stability over time. Am J
Orthod Dentofacial Orthop 2011; 139(1): 37-43.
http://dx.doi.org/10.1016/j.ajodo.2009.11.011

Zachrisson BU, Rosa M, Toreskog S. Congenitally missing
maxillary lateral incisors: canine substitution. Point. Am J
Orthod Dentofacial Orthop 2011; 139(4): 434, 436, 438.
http://dx.doi.org/10.1016/j.aj0d0.2011.02.003

Cronin, R.J., Jr., Oesterle, L.J.,Ranly, D.M. Mandibular
implants and the growing patient. Int J Oral Maxillofac
Implants 1994; 9(1): 55-62.

Arhun N, Ozcirpici AA, Ungor M, Ozsoy OP. Dental caries,
tooth fracture, and exposed dental pulp: The role of
endodontics in Orthodontic treatment planning and
mechanotherapy. Krishnan V, Davidovitch, Z(Eds.).
Integrated Clinical Orthodontics (1* edition, pages: 283-307).
2012, Singapore: Wiley-Blackwell.

Rosa M, Zachrisson BU. The space-closure alternative for
missing maxillary lateral incisors: an update. J Clin Orthod
2010; 44(9): 540-549.

Zachrisson BU. Improving the esthetic outcome of canine
substitution for missing maxillary lateral incisors. World J
Orthod 2007; 8 (1): 72-79.

Brough E, Donaldson AN, Naini FB. Canine substitution for
missing maxillary lateral incisors: the influence of canine
morphology, size, and shade on perceptions of smile
attractiveness. Am J Orthod Dentofacial Orthop 2010; 138(6):
705 e701-709; discussion 705-707.

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

Park JH, Kim DA, Tai K. Congenitally missing maxillary
lateral incisors: treatment. Dent Today 2011; 30(5): 81-82,
84-86.

Kinzer GA, Kokich VO Jr. Managing congenitally missing
lateral incisors. Part Il: tooth-supported restorations. J Esthet
Restor Dent 2005; 17(2): 76-84.
http://dx.doi.org/10.1111/j.1708-8240.2005.tb00089.x

Ricketts RM. The biologic significance of the divine
proportion and Fibonacci series. Am J Orthod 1982; 81(5):
351-370.

http://dx.doi.org/10.1016/0002-9416(82)90073-2

Kokich VO Jr, Kinzer GA, Janakievski J. Congenitally missing
maxillary  lateral incisors: restorative  replacement.
Counterpoint. Am J Orthod Dentofacial Orthop 2011; 139(4):
435, 437, 439 passim.
http://dx.doi.org/10.1016/j.ajod0.2011.02.004

Rosa M, Zachrisson BU. Integrating space closure and
esthetic dentistry in patients with missing maxillary lateral
incisors. J Clin Orthod 2007; 41(9): 563-573.

Nordquist GG, McNeill RW. Orthodontic vs. restorative
treatment of the congenitally absent lateral incisor--long term
periodontal and occlusal evaluation. J Periodontol 1975;
46(3): 139-143.

http://dx.doi.org/10.1902/jop.1975.46.3.139

Tuverson DL. Orthodontic treatment using canines in place
of missing maxillary lateral incisors. Am J Orthod 1970;
58(2): 109-127.
http://dx.doi.org/10.1016/0002-9416(70)90065-5

Zachrisson BU. Improving orthodontic results in cases with
maxillary incisors missing. Am J Orthod 1978; 73(3): 274-
2809.

http://dx.doi.org/10.1016/0002-9416(78)90134-3

Hemmings KW, Darbar UR, Vaughan S. Tooth wear treated
with direct composite restorations at an increased vertical
dimension: results at 30 months. J Prosthet Dent 2000;
83(3): 287-293.
http://dx.doi.org/10.1016/S0022-3913(00)70130-2

Wilson NH, Mjor IA. The teaching of Class | and Class Il
direct composite restorations in European dental schools. J
Dent 2000; 28(1): 15-21.
http://dx.doi.org/10.1016/S0300-5712(99)00055-X

Berksun S, Kedici PS, Saglam S. Repair of fractured
porcelain restorations with composite bonded porcelain
laminate contours. J Prosthet Dent 1993; 69(5): 457-458.
http://dx.doi.org/10.1016/0022-3913(93)90151-D

Claman L, Alfaro MA, Mercado A. An interdisciplinary
approach for improved esthetic results in the anterior maxilla.
J Prosthet Dent 2003; 89(1): 1-5.
http://dx.doi.org/10.1067/mpr.2003.5

Brunton PA,Wilson NH. Preparations for porcelain laminate
veneers in general dental practice. Br Dent J 1998; 184(11):
553-556.

http://dx.doi.org/10.1038/sj.bd|.4809696

Fradeani M, Redemagni M, Corrado M. Porcelain laminate
veneers: 6- to 12-year clinical evaluation--a retrospective
study. Int J Periodontics Restorative Dent 2005; 25(1): 9-17.

Peumans M, De Munck J, Fieuws S, Lambrechts P, Vanherle
G,Van Meerbeek B. A prospective ten-year clinical trial of
porcelain veneers. J Adhes Dent 2004; 6(1): 65-76.

Aristidis GA, Dimitra B. Five-year clinical performance of
porcelain laminate veneers. Quintessence Int 2002; 33(3):
185-189.

Hickel R, Heidemann D, Staehle HJ, et al. Direct composite
restorations: extended use in anterior and posterior
situations. Clin Oral Investig 2004; 8(2): 43-44.

Kokich VG. Maxillary lateral incisor implants: planning with
the aid of orthodontics. J Oral Maxillofac Surg 2004; 62(9




54  The Journal of Dentist, 2014 Vol. 2, No. 2 Acar et al.
Suppl 2): 48-56. [53] Kokich V. Esthetics and anterior tooth position: an
http://dx.doi.org/10.1016/j.joms.2004.05.210 orthodontic perspective. Part Ill: Mediolateral relationships. J

[36] Percinoto C, Vieira AE, Barbieri CM, Melhado FL, Moreira Esthet Dent 1993; 5(5): 200-207.

KS. Use of dental implants in children: a literature review. http://dx.doi.org/10.1111/;.1708-8240.1993.tb00781.x
Quintessence Int 2001; 32(5): 381-383. [54] Kokich VO Jr. Congenitally missing teeth: orthodontic

[37]  Winkler S, Boberick KG, Braid S, Wood R, Cari MJ. Implant management in the a}dolesctﬂtnt patient. Am J Orthod
replacement of congenitally missing lateral incisors: a case Den.tofamaIlOrthop 2002; 121(6): 594-595.
report. J Oral Implantol 2008; 34(2): 115-118. http://dx.doi.org/10.1067/m0d.2002.124174
http://dx.doi.org/10.1563/1548- [55] Beyer A, Tausche E, Boening K, Harzer W. Orthodontic
1336(2008)34[115:IROCML]2.0.CO;2 space opening in patients with congenitally missing lateral

[38] Misch CE(Ed). Dental implant prsothetics; 2005, Elsevier, INCISOrS. Angle Orthod 2007; 77(3): 404-409.
osty, StLous,Missur, b 371 s .

[39]  Cronin RJ Jr, Oesterle LJ. Implant use in growing patients. ) ] —

Treatment planning concerns. Dent Clin North Am 1998; [56]  Uribe F, Chau V, Padala S, Neace WP, Cutrera A, Nanda R.
42(1); 1-34. Alveolar ridge width and height changes after orthodontic
) ) ) ) ) space opening in patients congenitally missing maxillary
[40]  Brahmin JS. Dental !mp!ants in Children. Oral Maxillofacial lateral incisors. Eur J Orthod 2013; 35(1): 87-92.
Surg Clin N Am 2005; 17: 375-381. http://dx.doi.org/10.1093/ejo/cjr072

[41] ~ Thilander B, Odman J, Grondahl K, Friberg B. [57]  Dickinson GR. Space for missing maxillary lateral incisors-
Os:lseo_mtegr_att_ed Itmp:ﬁgtsE m‘]%jifsgigt&.q% glt.eézagtg/e in orthodontic perceptions. Ann R Australas Coll Dent Surg
replacing missing teeth? Eur rtho ; 16(2): 84-95. 2000: 15: 127-131.

[42]  Thilander B, Odman J, Jemt T. Single implants in the upper [58]  Olsen TM, Kokich VG Sr. Postorthodontic root approximation
gu:lsor ;el‘ll'"on and tthdelr rgll_an(gsl?lr tol thf agjacelrgg;s_e&hd /;n after opening space for maxillary lateral incisor implants. Am

-year follow-up study. Clin Oral Implants Res » 10(5): J Orthod Dentofacial Orthop 2010; 137(2): 158 el51-:
346-355. discussion 158-159.

[43] i:ﬂg T\E) PAet:;ztS;;a?iE' rg\ll?;vieng{hﬁe??/Igaf’si\x/?\?;?nar':ﬂd [59] Ganz SD. Defining new paradigms for assessment of implant

Il - " : receptor sites. The use of CT/CBCT and interactive virtual

complication rates of implant-supported single crowns. Clin treatment planning for congenitally missing lateral incisors.

Oral Implants Res 2008; 19(2): 119-130. Compend Contin Educ Dent 2008; 29(5): 256-258, 260-262,

[44] Thilander B, Odman J, Lekholm U. Orthodontic aspects of 264-267.
the use of oral implants in adolescents: a 10-year follow-p (60  Rupp RP, Dilehay JK, Squire CF. Orthodonics,
Study. Eur J Ortho 1 23(6): 715-731. prosthodontics, and periodontics: a  multidisciplinary
http//dXdOI0rq/101093/e|0/236715 approach. Gen Dent 1997‘ 45(3) 286-289.

[45] J_emlt T. I\I/Ieatsuretmentt_s of dtoo_th mlgvemen.ts in relation t? [61]  Uribe F, Meiers JC, Nanda R. Fixed retention of congenitally
single-implant restorations during 1o years: a case report. missing maxillary lateral incisors using a chairside,
Clin Implant Dent Relat Res 2005; 7(4): 200-208. prefabricated fiber-reinforced composite bridge. World J
http://dx.doi.org/10.1111/.1708-8208.2005.tb00065.x Orthod 2008: 9(4): 349-354.

[46]  Jemt T, Ahlberg G, Henriksson K, Bondevik O. Changes of [62]  Zachrisson BU. Single implant-supported crowns in the
anterior clinical crown height in patients provided with single- anterior maxilla--potential esthetic long-term (> 5 years)
{]mé)rlggtthroe;(t)?\rta;ggg- alf;%)ng% Tg{‘ 15 years of follow-up. Int problems. World J Orthod 2006; 7(3): 306-312.

471 Bemard JP Schat; P -Christou P Belser U. Kiliaridis S [63]  Wiltshire WA, Ferreira MfR. Acid-etch bridges in dentistry

' ' ' ’ : art 1). J Dent Assoc S Afr 1983; 38(12): 745-746.
Long-term vertical changes of the anterior maxillary teeth ® ) . (12) .
adjacent to single implants in young and mature adults. A [64]  Cakan U, Demiralp B, Aksu M, Taner T. Clinical showcase.
retrospective study. J Clin Periodontol 2004; 31(11): 1024- Replacement of congenitally missing lateral incisor using a
1028. metal-free, resin-bonded fixed partial denture: case report. J
http://dx.doi.org/10.1111/1.1600-051X.2004.00574.x Can Dent Assoc 2009; 75(7): 509-512.

[48]  Iseri H, Solow B. Continued eruption of maxillary incisors and [65]  Balkaya MC, Gur H, Pamuk S. The use o.f a resin-bonded
first molars in girls from 9 to 25 years, studied by the implant prosthesis while mam.tammg. the diastemata: a clinical report.
method. Eur J Orthod 1996; 18(3): 245-256. J Prosthet Dent 2005; 94(6): 507-510.
http://dx.doi.ora/10.1093/ejo/18.3.245 http://dx.doi.org/10.1016/j.prosdent.2005.09.015

[49] Oyama K, Kan JY, Rungcharassaeng K, Lozada J. [66] Burke _FJ, Qualtroggh AJ,WlI_son NH. A re?rospectlve
Immediate provisionalization of 3.0-mm-diameter implants evaluation of a series of qentln-bonded ceramic crowns.
replacing single missing maxillary and mandibular incisors: 1- Quintessence Int 1998; 29(2): 103-106.
year prospective study. Int J Oral Maxillofac Implants 2012; [67] Wyatt CC. Resin-bonded fixed partial dentures: what's new?
27(1): 173-180. J Can Dent Assoc 2007; 73(10): 933-938.

[50] Ickert NW, Beeson PH Jr, Gragg KL. Clinical case report: an [68] Hussey DL, Pagni C, Linden GJ. Performance of 400
interdisciplinary approach for congenitally missing maxillary adhesive bridges fitted in a restorative dentistry department.
lateral incisors. Compend Contin Educ Dent 2009; 30(4): J Dent 1991; 19(4): 221-225.

212-6, 218-9. http://dx.doi.org/10.1016/0300-5712(91)90122-F

[51] Nissan J, Mardinger O, Strauss M, Peleg M, Sacco R, [69] Williams VD, Thayer KE, Denehy GE, Boyer DB. Cast metal,
Chaushu G. Implant-supported restoration of congenitally resin-bonded prostheses: a 10-year retrospective study. J
missing teeth using cancellous bone block-allografts. Oral Prosthet Dent 1989; 61(4): 436-441.

Surg Oral Med Oral Pathol Oral Radiol Endod 2011; 111(3): http://dx.doi.org/10.1016/0022-3913(89)90010-3
ﬁgg'ﬁgi.doi 0ra/10.1016/i.tripleo.2010.04.042 [70] Garnett MJ, Wassell RW, Jepson NJ, Nohl FS. Survival of
SR : : : e resin-bonded bridgework provided for post-orthodontic
[52] Renourad FR(Ed). Risk factors in implant dentistry: Simplified hypodontia patients with missing maxillary lateral incisors. Br

clinical analysis for predicitible
Quintessence, Paris, France.

treatment; 1999,

Dent J 2006; 201(8): 527-534.
http://dx.doi.org/10.1038/sj.bd}.4814160




Assessing Treatment Options of Congenitally Missing Lateral Incisors

The Journal of Dentist, 2014 Vol. 2, No.2 55

[71]

[72]

(73]

[74]

Djemal S, Setchell D, King P,Wickens J. Long-term survival
characteristics of 832 resin-retained bridges and splints
provided in a post-graduate teaching hospital between 1978
and 1993. J Oral Rehabil 1999; 26(4): 302-320.
http://dx.doi.org/10.1046/j.1365-2842.1999.00374.x

Crothers AJ, Wassell RW, Jepson N, Thomason JM. The use
of cantilever bridges. Dent Update 1995; 22(5): 190-198.

Shillinburg HT (Ed.). Fundamentals of fixed prosthodontics
1997 (Third ed., pages:119-139). Fulton, USA: Quintessence
Publishing.

Savadi RC, Savadi AR, Anand Kumar V, Bharath Shetty V.
Modification of esthetics using a combined orthodontic and a
prosthodontic approach: a case report. J Indian Prosthodont

[75]

[76]

[77]

Soc 2010; 10(2): 128-131.
http://dx.doi.org/10.1007/s13191-010-0021-1

Tuverson, D.L. Close space to treat missing lateral incisors.
Am J Orthod Dentofacial Orthop 2004; 125(5): 17A.
http://dx.doi.org/10.1016/j.aj0d0.2004.03.015

Armbruster PC, Gardiner DM, Whitley JB Jr, Flerra J. The
congenitally missing maxillary lateral incisor. Part 1: esthetic
judgment of treatment options. World J Orthod 2005; 6(4):
369-375.

Armbruster PC, Gardiner DM, Whitley JB Jr, Flerra J. The
congenitally missing maxillary lateral incisor. Part 2:
assessing dentists' preferences for treatment. World J Orthod
2005; 6(4): 376-381.

Received on 09-07-2014

DOI: http://dx.doi.org/10.12974/2311-8695.2014.02.02.2

© 2014 Acar et al.; Licensee Savvy Science Publisher.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.

Accepted on 14-07-2014

Published on 22-12-2014



