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Abstrac
Early loss or congenitally missing anterior teeth pose unique challenges for orthodontists. Maxillary arch restricted
development may lead to narrow upper arch, drifting of adjacent teeth and creates midline shift to the opposite side. There
are many treatment options available to manage the missing anterior teeth which includes canine substitution by closing
the space and reshaping the adjacent teeth, create a space for missing teeth and replace with a tooth supported restoration,
or a single tooth dental implant. Auto-transplantation and removable partial dentures are other less common options. The
paramount consideration of treatment plan should be conservation. This article discusses orthodontic management of
different missing anterior teeth cases. Two case reports describe the substitution of adjacent tooth for missing anterior.
Another case is about creating space for prosthetic restoration of missing anterior tooth. The factors which play important
role while planning the treatment are discussed. Orthodontists frequently encounter patients with congenitally missing
teeth. Generally, the treatment of choice should be the least invasive option that satisfies the expected esthetics and
functional objectives.
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1. Introduction
Orthodontic treatment needs in patients with congenitally
missing anterior teeth is high because of facial aesthetics
consideration. It can adversely affect an individual’s
selfesteem and may even provoke an unfavorable response
from others in society1. Early loss of teeth restricts dental
arch development that leads to a constricted arch, drifting
of adjacent teeth, creates midline shift to the opposite side
and gives a compromised smile. Congenital absence of
one or both of the maxillary incisors in humans has been
observed since the Paleolithic period. With the evolution
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of humans, the face and jaws tend to decrease in the
anteroposterior direction. This trend can limit the space
needed to accommodate all of the teeth consequently
the last tooth of each series tends to disappear (third
molars, second premolars and lateral incisors). This is a
hereditary process. A generation that has an anomalous
tooth (small sized maxillary lateral incisors/peg-shaped
lateral incisors) will have descendants that no longer
possess this tooth2.
Agenesis can also be associated with other factors
such as: congenital deformities (including ectodermal
dysplasia), radiation and nutritional disorders. However,
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genetics represents the primary etiological factor of tooth
agenesis3. In a previous study, congenital absence of the
permanent lateral incisor with a frequency of 2.2% and
absence of the second premolar with a frequency of 3.4%
were reported4. The tooth agenesis is usually bilaterally.
There is an exception in relation to the upper lateral
incisors, which often are absent unilaterally, and the left
side is more affected than the right side5. Management
of congenital or early loss of maxillary and mandibular
teeth has unique challenges in treatment planning and
mechanotherapy for orthodontists, prosthodontists and
general practitioners6.
Generally, space opening with tooth replacement and
space closure with canine substitution options relies on
several parameters to be considered. Occlusal relationship
(i.e., overjet and overbite, molar relationship), facial typology
and profile, arch length, and tooth size discrepancies are the
important considerations. The morphology of the canine, size
and shape, and its colour also may address different treatment
strategies7. Dental and facial criteria must be evaluated before
substituting the adjacent tooth as a treatment of choice for
replacing missing teeth. They include malocclusion, amount of
crowding, profile, size, shape and colour of substituted tooth8.
Angle class II malocclusion with no crowding in the lower arch
and Angle class I malocclusion with sufficient crowding that
requires mandibular extraction are good candidates for tooth
substitution. Evaluation of profile is mandatory. Well balanced
and straight profile is ideal. A patient who has convex profile,
retrusive mandible and deficient chin prominence may not be
an appropriate individual for substitution of adjacent tooth.
Shape, size and colour of the substituted tooth are important
factors to be considered esthetic. The ideal canine substitute
for a lateral incisor is one with a similar color and shade as
the central incisor, with smaller dimensions both at the
cementoenamel junction buccolingually and mesiodistally,
and with a relatively flat labial surface and narrow mid-crown
width buccolingually9.
Creating space for restoration can be the best treatment
alternative for individuals who do not meet the qualifications
necessary to be considered for substitution. The amount
of space requirement needed is determined by esthetics of
mesiodistal width between the anterior teeth. The width
relationship between lateral and central incisors should follow
the golden proportion. One lateral incisor is equal to two-thirds
of a central incisor10. Occlusion is the second factor that affects
the amount of space that needs to be created. Achieving good
intercuspation with a normal canine relationship, coinciding
midlines, and optimal overbite and overjet relationship should
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provide adequate space for a prosthetic central or lateral
incisor that is esthetically pleasing11.
Restorative options are single tooth implant, tooth
supported restoration or auto-transplantation. The single
tooth implant has become a popular method of replacing
missing teeth12, 13. However, there are still certain instances in
which implants cannot be used, such as in the patient who
is unwilling to undergo the necessary treatment to facilitate
proper implant placement. When implants are part of the
treatment plan, the amount of space that needs to be opened
depends on the particular implant system. With implants
as a restorative treatment option, treatment planning has
become more complex for the dental practitioner, and
an interdisciplinary team approach is recommended14 - 16.
An interdisciplinary approach may involve pre-prosthetic
orthodontic treatment. Orthodontic alignment will facilitate
proper fixed prosthesis.
In this article, in-addition to describing the
management of malocclusions resulting from congenitally
missing maxillary lateral incisors, the management of
missing central incisor due to early trauma also described.

1.1 Case Report-1: Substitution of Lateral
Incisor for Missing Central Incisor
20-year-old female patient reported with early loss of
11 due to trauma 12 years back. On examination, she
presented with Class I molar relationship. Intraorally
proclined upper anteriors with an overjet of 6mm,
missing 11 (Figure 1) with the available space of 5mm.
Cephalometric analysis evidence of convex profile and
within normal facial proportions (Figure 2). Treatment
plan was to substitute the lateral incisor as central incisor.
Treatment progress: 0.22 slot MBT brackets were
chosen. Central incisor bracket was placed on lateral
incisor. Lateral incisor bracket to canine and canine
bracket to first premolar were placed subsequently. 0.014
NiTi wire, followed by 0.018, 0.16*22 and 18*25 NiTi
wires were placed for leveling and aligning of the upper
and lower arch. Then 19*25 stainless steel wire was placed
to close the space with the help of power chain. Miniscrew
anchorage was placed (Figure 3) in both upper and lower
arch between the right canine and first premolar. Class I
molar was converted to class II with the help of miniscrew
by using class III elastics to lower miniscrew and power
chain with upper miniscrew. After space closure the
alginate impression was taken to do the wax up in tooth
number 12 and 13 (Figure 4).
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Figure 1. Pretreatment intraoral pictures.

Figure 2. Pretreatment X Rays.

Figure 3. Space clocure and molar correction by miniscrews.
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Figure 4. Wax setup for reshaping of lateral incisor and canine.

Figure 5. Post treatment pictures.
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Treatment results: Lateral incisor was successfully
moved to central incisor place (Figure 5). Proclination
was corrected compared with pretreatment cephalometric
analysis. Composite buildup was done in right lateral
incisor to get central incisor morphology. Enameloplasty
in tooth 13 was done to have lateral incisor morphology.
Periodontal surgery was done in tooth number 12 and 13
to improve the gingival margin.

1.2 Case Report-2: Substitution of Canine
for Missing Lateral Incisor
18-year old female reported with congenitally missing
upper left lateral incisor, while the right lateral incisor
was a peg-shaped and midline shift of 2 mm to the left
side was seen (Figure 6). The cephalometric evaluation
highlighted with a class I skeletal relationship.
The treatment plan was to correct the deviated upper
dental midline by extracting upper right peg lateral
incisor and close the space of lateral incisors with bilateral
canine substitution.

Treatment progress: A fixed multibracket appliance
was placed to align, level, and manage spacing of both
upper and lower dental arches. Ni-Ti archwire were
preferred to increase patient compliance and reduce
initial discomfort.
After starting orthodontic treatment arch aligning
and leveling was done. Incremental enamel reduction was
done in peg right lateral incisor (Figure 7), both mesially
and distally in every appointment to avoid an unaesthetic
appearance for the patient. Later, the peg lateral was
extracted and orthodontic space closure done with sliding
mechanics.
Treatment results: Midline correction was achieved
by closing lateral incisor space. Canines were extruded
and later recon toured the incisal edges to mimic laterals.
Palatal cusp reduction was done in both first premolars
to get canine guided occlusion. The gingival margin of
the natural canine was positioned more incisally to the
central incisor gingival margin to match the normal
gingival position of lateral incisor (Figure 8).

Figure 6. Pretreatment intraoral pictures.
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Figure 7. T
reatment progress: incremental proximal
stripping of peg lateral is done in Every visit
during space closure.

1.3 Case Report - 3: Create Space for
Missing Central Incisor for Implant
Restoration
28-year-old male patient presented with complaints of
missing anterior tooth. Due to early loss of right central
incisor, the space was closed by midline drifting of left
central incisor. Overbite and overjet were 1 mm, having

tendency of edge to edge bite due to collapse of the arch
for early missing central incisor. The available central
incisor space was 3 mm, midline shift to the right by 5mm,
maxillary arch was constricted and in cross bite due to
early loss of maxillary central incisor. The treatment plan
was to correct the midline shift by Miniscrew, to correct
the crossbite by arch wire expansion, create the space for
missing incisor tooth for implant restoration (Figure 9).
Treatment progress: After orthodontic bracket
placement, the leveling and aligning was done by
progressive NiTi wires. The cross bite was corrected by arch
wire expansion. The orthodontic mini screw anchorage
implant was placed at the left 2nd premolar area. E tie was
given from left side canine hook to Miniscrew to correct
the midline. Along with E tie open coin spring was also
given to create the space for missing tooth.
Treatment results: At the end of orthodontic
treatment, 9 mm space was gained. Crossbite corrected.
Also, root alignment adjacent teeth were done to achieve
sufficient bone between the roots to place the implant
(Figure 10). Finally an endosseous implant was placed
and a matching prosthetic rehabilitation achieved with
the help of implantologist (Figure 11).

Figure 8. Treatment results: After subtitution of canine as lateral incisor.
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Figure 9. Pre-treatment intraoral pictures.

Figure 10. After space opening in 11 area.
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Figure 11. Post treatment pictutres: After implant placement.

2. Discussion
Managing patients with congenitally or early missing
maxillary and mandibular teeth raises several important
issues. Before going to the final treatment plan, there
are many factors need to be taken into consideration
which includes amount of space, patient’s age, type of
malocclusion and condition of adjacent teeth8. Generally,
the least invasive option that satisfies the expected
esthetic and functional objectives should be the main
consideration.
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In congenitally missing or peg-shaped lateral incisors
early investigation will give the patient time to explore
all possible treatment options. A full set of orthodontic
records including radiographs, models and clinical
photographs are recommended for the diagnosis of
congenitally missing laterals and to planning substitution
of adjacent teeth. A diagnostic set-up model is beneficial
for planning of treatment and esthetics for patient
motivation. Treatment plan was considering the profile,
growth status, color and shape of the canines, if space
closure with canine substitution was planned.
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In this current article, our cases regarding the
management of missing unilateral incisors were
successfully treated by substituting the canines and lateral
incisors. This method is an excellent treatment option
for replacing missing tooth. Adjacent tooth substitution
allows the hard and soft tissue architecture to remain
in a natural state, making it better suited to respond to
the changes over time17. Closing spaces and replacing
missing maxillary lateral incisors by using the canines
is indicated in full-lip profiles when anterior teeth are
severely protruded or tipped labially. In such cases,
opening spaces for the missing lateral incisors will make
anterior teeth protrude even more, thus worsening the
patient’s profile and compromising the long-term stability
of the end result. If the patient has a balanced profile
with normally inclined anterior teeth and minimal or no
space available in the maxillary arch, orthodontic space
closure is indicated. Whenever teeth in the mandibular
arch need to be extracted for orthodontic reasons − such
as severe crowding or protrusion − orthodontic space
closure by using canines to replace missing lateral incisors
is indicated in the maxillary arch18. Post orthodontically
few factors need to be checked. Some clinical procedures
may improve the orthodontic results in cases of missing
maxillary incisors. It includes: 1. mesiodistal positioning
and angulation of mesially moved substituted tooth, 2.
intrusion of the lateral incisor and extrusion of the canine
to achieve optimal alveolar bone height and gingival
contours, 3. recontouring of the canine cusp, 4. mesial
rotation of the first premolar, and 5. gingivectomy on
the lateral incisor to increase clinical crown height19.
Substituted teeth gingival margin, colour, size and shape
for optimal esthetic and functional results in orthodontic
space closure, canines need to be transformed to better
resemble and function as lateral incisors20. The gingival
margin of the natural canine should be positioned incisal to
the central incisor gingival margin. This helps camouflage
the substituted canine. Occasionally, a gingivectomy may
need to be performed to properly position the marginal
gingiva. If the gingival level of the canine initially is
apical, it will have to be extruded orthodontically, and
extensive cusp-tip trimming will be necessary21. Reducing
canine width through proximal grinding also should be
performed. First premolars should be extruded relative
to the adjacent teeth to simulate canines. Grinding of the
palatal cusps also is recommended to avoid interferences
during lateral movements22.
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Regarding to create space for missing maxillary
central incisor, there are three ways to determine the
required space for missing teeth. Golden proportion, use
contralateral tooth size and Bolton’s analysis23. Ideally,
maxillary lateral incisor should be about two-third the
width of the central incisor. The most predictable guide
for determining ideal spacing is to construct a diagnostic
wax up. This simplifies treatment for the orthodontist
and restorative dentist. Patients with accentuated
dentoalveolar protrusions and soft-tissue convexity are
not good candidates for such procedures24. However,
if upright maxillary incisors need to be protruded,
or tipped labially, to help correct anterior crossbites
or to gain upper lip support − such as in patients with
constricted arch, orthodontic space opening for one or
both missing central and lateral incisors is indicated even
if minimal or no space is available in the maxillary arch.
Teeth adjacent to the missing lateral incisor space should
have parallel roots, if endosseous implants are considered
for prosthetic rehabilitation. The main disadvantage of
orthodontic space opening is that the patient needs a
permanent prosthesis in an area of the mouth in which
tooth shade, gingival contour and margins are critical
and not always easy to control25. An implant on maxillary
incisors produced similar, well accepted and satisfactory
esthetic results26.
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