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Abstract

Aim of the study. The aim of this study is to describe and discuss part of the methods of treatment of the
congenitally missing permanent maxillary incisor, in order to guide clinicians in their decision-making process in
terms of treatment plan.

Materials and methods. A metaanalysis was carried out based on a total of 30 articles selected from the
literature listed on Pub-Med, Google Scholar, Research Gate databases.

Results. From the analysis of the data from the articles of the last 10 years, the majority of treatment options
consisted in impantation or orthodontic treatment, both being a succesful long term treatment of congenitally missing
permanent maxillary lateral incisors.

Conclusion. An interdisciplinary approach is necessary to provide the most predictable treatment results when
single-tooth implants are inserted to replace congenitally missing lateral incisors. In the past, however, neither
approach produced results that were entirely satisfactory from an esthetic and functional standpoint. Selecting the
appropriate treatment option depends on the malocclusion, anterior relationship, specific space requirements and
condition of the adjacent teeth. The ideal treatment is the most conservative option that satisfies individual esthetics
and functional requirements.

Introduction lateral incisors often lead to an inesthetic
appearance and difficulty in treatment planning.
Age, location, space limitations, alveolar ridge
deficiencies, uneven gingival margins,
occlusion, and periodontal factors often
necessitate an interdisciplinary approach.
Hypodontia creates significant challenges for
the clinicians in both diagnosis and
management. Comprehensive management
often requires a multidisciplinary approach.
There are different treatment alternatives for
patients with a missing lateral incisor of

The lateral incisor is the most common
congenitally missing permanent tooth in the
maxillary anterior region with the prevalence
of 1 to 3%. This has been associated with their
anatomical position in the fusion area of the
facial process. However, when maxillary lateral
incisors are missing, individuals are confronted
with functional problems and poor smile
esthetics at a young age.

The management of maxillary lateral
incisor agenesis has been approached by
multiple dental specialties (orthodontics,
periodontics, oral surgery, prosthodontics).
Congenitally missing maxillary permanent

congenital reasons. Esthetic and functional
problems can arise when an orthodontic space
closure is performed and the canine is moved
into the missing lateral incisor’s space.

The two major alternative treatment
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options are orthodontic space closure or space
opening for prosthetic replacements. But they
both can compromise aesthetics, periodontal
health and function. Treatment alternatives for
restoring edentulous spaces resulting from
congenitally missing permanent lateral incisors
include removable partial dentures,
conventional fixed bridges, resin-bonded
bridges, autotransplantation, orthodontic
repositioning of canines to close the edentulous
space and single-tooth implant.

The first step to the successful, long-
term management of a congenitally missing
lateral incisor case is early detection and
referral to the orthodontist. The role of the
orthodontist in the early mixed-dentition stage
of development is to monitor and guide the
eruption of the permanent canine. If the crown
of the permanent canine is erupting apical to the
primary canine root as it normally does, it may
be necessary to selectively extract the primary
lateral incisor to encourage the permanent
canine to erupt adjacent to the central incisor.

The single-tooth implant has become

the most popular treatment alternative for the
replacement of missing teeth. Various studies
have shown the successful osteointegration and
long-term function of restorations supported by
single-tooth implants. In addition to the high
success rates, one main benefit of this type of
restoration is that the adjacent teeth remain
untouched. These problems range from
mechanical complications to biologic changes
that can impact their long-term predictability.
However, if the proper surgical and restorative
protocols are followed, potential complications
or esthetic compromises are minimal. To
achieve a stable esthetic and healthy outcome
with dental implants, it is beneficial to
understand their effects on the surrounding
hard and soft tissues.

Materials and methods

A metaanalysis was carried out based
on a total of 30 articles selected from the
literature listed on Pub-Med, Google Scholar,
Research Gate databases.

Results and Discussion

The treatment options for congenitally missing lateral maxillary incisors are presented below.

o I. Space closing with orthodontic treatment and canine recontouring vs. Implant

restorations

Parameter

Space closure and tooth recontouring Implant

Patient age

restorations

Can be performed in younger
patients with the use of conservative | be performed after the

Implant placement should only

completion of facial growth
(18-19 years for women and
20-21 years for men).

Long-term follow-up

maintained;

- Natural dentition is maintained;

- Alveolar bone height is

- Anterior teeth may regress after
space closure, however, this may be
avoided with a long-term fixed

Implants cannot change
position. Over time, with the
normal changes in occlusion
and alveolar bone patterns,
implant crown might become
more infraoccluded and
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retainer.

protrusive.

Occlusion

Group oclussion pattern.

Possibility of ideal
intercuspidation with canine-
protected occlusion.

Periodontal parameters

Patients do not suffer periodontal
complications due to the
maintenance of the natural dentition

Higher prevalence of gingival
inflammation, increased
probing depths and lack of
dental papilla

Gingival architecture

- Gingival zenith after space closure
may not accomplish the ideal
esthetic parameters when the
orthodontic treatment is not
adequately performed.

- Implants may provide ideal
papilla filling and gingival
zenith. However, these may
change over time.

- The progressive loss of
marginal bone may result in
gingival discoloration and

exposure of implant abutment,
which may compromise
esthetics.

Tooth proportion

- Canine recontouring results in
lateral incisors with altered width-
height ratio in comparison with
natural lateral incisors.

- The width of the agenesis
area can be orthodontically
adjusted. However, patients
may present implant supported
crowns higher than natural
lateral incisors. The height of
implants will be determined by
the level of the crestal bone
and keratinized gingiva

CASE 1

The treatment of patients with
orthodontic space closure for the mesial
repositioning of the canines and their
posterior recontouring into lateral incisors is
generally indicated for young patients with
malocclusions Class I or II without severe

crowding, a balanced or mild-convex profile,
and canines of adequate size and shape to be
transformed into lateral incisors without the
excessive exposure of dentin during the
reduction of the cusp and mesiodistal
dimensions, and the flattening of the buccal
surface.

Figure 1 (a)

Figure 1 (b)

Figure 1 (c)
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Fig. (1) Patient with bilateral agenesis of the maxillary lateral incisors treated with space
closure and recontouring of the canines after 6 years: (a) The smile aspect of the patient; (b) The
gingival zenith is marked showing the presence of an inverted triangle, with the canines above the
reference line; (c): The functional aspect of the treatment, showing group function pattern.

CASE 2

Opening the space for implant placement is indicated for patients whose maxillary
incisors must be protruded or inclined buccaly to help with the anterior cross-bite occlusion
correction or to receive labial support to obtain and maintain class I Angle occlusion. In addition,
the adjacent teeth should have parallel roots when implants are considered, and the implant
placement must be done after full facial development. In the general, due to the long time
required by space closing and recontouring of canines, adult patients opt for implant treatment.
For optimal implant placement it is crucial to create an area with the help of orthodontic
treatment in order to obtain the necessary space for implant placement, both apically and
coronally. In addition, the size of the alveolar bone, the marginal gingiva and the papilla, are also
important and taken into account before placing the implant.

Figure 2 (a) Figure 2 (b) Figure 2 (c)

Fig (2). Patient with agenesis of the left maxillary lateral incisor treated with implant
replacement after 3 years: (a) The smile aspect of the patient; (b) The gingival zenith is in
agreement with the esthetic pattern proposed in the literature, below of the reference line.
Moreover, the gingival zenith in the left size is in symmetry with the gingival zenith of the natural
contralateral incisor; (c): The functional aspect of the treatment, showing canine oclusion.
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CASE 3

A series of 9 posttreatment intraoral frontal photographs was presented to 87 orthodontists,
100 general dentists, and 100 laypersons. Three clinical examples of each, closure of the space
with the canine substitution for the missing maxillary lateral incisors, space opening and implant
placement and orthodontically treated dentitions without missing teeth have been evaluated. All
photos were performed 12 to 24 months after the orthodontic treatment has finished, with the same
camera..

Fig 1. Space closure with canine substitution for a missing maxillary right lateral incisor and
compensatory extraction of the maxillary left first premolar. The right canine has undergone

Fig 2. Normal dentition with no missing teeth.
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Fig 4. Space closure with bilateral canine substitutions of the missing maxillary lateral incisors.
The maxillary canines have undergone enameloplasty, bleaching, and composite recounturing.

Fig 5. Bilateral implant-borne crowns replacing both maxillary lateral incisors

11



Romanian Journal of Medical and Dental Education

Vol. 11, No. 3, May-June 2022

Fig 6. Bilateral space closure with canine substitutions of the missing maxillary lateral incisors.
The canines have undergone enameloplasty, bleaching, and composite recontouring.

Fig 8. Normal dentition with no missing teeth.
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Fig 9. Unilateral implant replacing the missing maxillary right lateral incisor.

The esthetic scores for the various
treatment options differed significantly
between the 3 respondent groups.

The orthodontists ranked the dentition
with no missing teeth as significantly more
pleasing than both implants and space closure
with canine substitution. There was no
statistical ~ difference  regarding their

preference for either space opening or closure.

The dentists also preferred a dentition
with no missing teeth to either space closure
with canine substitution or implant crowns,
but with no statistically different preference
between the latter.

The laypersons preferred the space
closing to space opening, the dentition
without teeth being the last place.

II. Treatment by fixed partial
prosthesis with two resin cemented
retentions

When dental implants are
contraindicated, there are two available
options: resin bonded bridge which is a
minimally invasive option for replacing
congenitally missing lateral incisors, and full
coverage fixed partial denture.

The major disadvantage of this
treatment option is that it commits the patient
to a lifelong prosthesis in the most visible
area of the mouth where tooth shade and
transparency, gingival color, contour and
margin levels are critical and difficult to
control, particularly in the long term.
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Cantilevered fixed partial denture is
the second most conservative restoration and
in contrast with the resin-bonded fixed partial
denture, the success of this type of restoration
is not dependent on the amount of
proclination or mobility of the abutment teeth.
Clinical indications of resin-bonded fixed
partial denture include vital, non-mobile, and
minimally restored abutment teeth which
present sufficient coronal length, short
edentulous span.

Case 1

The 15-year-old patient with the two
permanent maxillary lateral incisors missing
due to congenital causes, is presented for the
main problem: closing the diastema. In the
first phase, the orthodontic treatment was
carried out in order to maintain the space and
prepare for the implant placement together
with the closure of the diastema which lasted
three years. After the three years, the implant
placement procedure was cancelled due to
incomplete facial development. At the age of
20, the patient returned for treatment, but
radiographs showed an incompatible alveolar
ridge for the implant and a bone graft was
performed. Shortly after surgery, the bone
graft was rejected and the treatment option
was changed to a fixed prosthesis.

Treatment followed with all the
necessary  steps  starting = with  the
measurement of the overbite and of contact
points, reduction of the abutment teeth,
impressions and fixed prostheses with two



retentions fixed with r osthesis
re-evaluated six mont

Figure 1: (a) Pre operative Intra oral view (b) A retainer to maintain the space

Figure 2: Intraoral view showing the missing lateral incisors right, left sides

Figure 3. Tooth Shade and Color

was
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Figure .4 Extraoral viewof the of restoration

Figure .5 The intraoral aspect of the prosthesis.

CASE 2

In order to assess the long-term
clinical success of fixed zirconium prostheses
with resin bonded retentions  for the
treatment of congenitally missing permanent
maxillary lateral incisors a retrospective
study on a lot of 87 patients who had
indication for this treatment. had been
performed.

The preparation of the abutment teeth
was minimally invasive, limited only to the
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enamel, the retention consisting of a thin oral
veneer desing preparation located close to
the incisal edge and a cervical chamfer
threshold. The proximal end line has not
expanded more than the proximal contact
area. Additionally, a pinhole on the cingulum
was created and all edges were rounded.
Subsequently, the impression was performed
and the prosthesis was obtained by CAD /
CAM technique.
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Fig. 1 Schematic drawing of the preparation design

Before to insertion, the bonding surfaces were air-braided with aluminum particles,
ultrasonic cleaned and then etched with 37% orthophosphoric acid, then cemented.

Fig. 2 View of the cemented prosthesis.

In total, 114 teeth were treated, the
observation period was between 35-185
months. Of the 87 patients 8 they could not
be contacted and eliminated from the study.

Throughout the study, there were 6
debondings recorded and a loss a 1 prothesis.
Among the debondings, three were due to
trauma during sports and three of unspecified
causes. All were rebonded and did not suffer
any complication. The prothesis that was
considered lost was removed at the patient's
request, then opting for the implant
placement procedure. The total success rate
was 98%.

° Auto-transplantation
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Tooth transplantation is an innovative
treatment option for patients with congenital
agenesis but also to young people who have
lost their teeth from various causes such as
caries, localized marginal periodontitis,
dental trauma or root resorbtion.

A transplanted tooth is a tooth moved
from the original position to another part of
the maxillar or mandible. Alternatives for
transplantation are conventional prosthetic
treatments, bridges, or orthodontic closure of
space.

Hypothetically, teeth transplantation is
possible at any age, but the results have a
higher rate in young patients due to the better
revascularization of the pulp. A transplanted
tooth needs a healthy periodontal attachment
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and the ideal transplant time to get adequate
pulp revascularization is before the complete
development of the root that should not be
greater than three-quarters of the root length.
If a molar is transplanted, the trifurcation of
the tooth must be completely developed.

CASE 1

A 8-year-old patient presents a traumatic
injury of the tooth 2.1. Incompletely
developed tooth was diagnosed with enamel
and dentine fracture with pulp exposure.
Emergency treatment was performed with
canal treatment, application of MTA at the
apical level of the root and obturation with
gutta-percha on the canals and occlusally
with glassionomer. At re-evaluation, the
patient did not report any complications.

Three years after treatment, the patient
presents with vestibular inflammation, pain
and purulent secretions. After an examination
under a microscope, a vertical fracture line of
the root was discovered, making tooth
extraction inevitable.

Various  treatment  options  were
considered, including conventional fixed
prosthesis and implant, but the patient being
only 12 years old, the only treatment options
remained the orthodontic closure of the space

or the autotransplant.  After  an
interdisciplinary ~ debate  between the
orthodontist, surgeon, endodontist and
prosthetist, it ~was established that

autotransplantation is the best treatment
option.

The 2.1 tooth was extracted and in its
place 3.5 was transplanted. and immobilized
with a splint. There were no complications.
Occlusion was increased with the application
of glasionomer to the occlusal level at teeth
3.6 and 4.6 so that the patient did not bite
directly on the transplanted tooth. At the re-
evaluation, pain and inflammation were
observed, a sign that revascularization is
unfortunately not possible and it was decided
the endodontic treatment of the transplant.
The patient was re-called several times, all
without any complications, followed by the
transformation of the premolar in the form of
a central incisor.

Figure 1. Splint application on the transplant.
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Fig. 2, 3 Root canal obturation with MTA and recall after 3-5 years after transplantation

Conclusion

In conclusion, all the treatment
options presented in this article are
multidisciplinary approaches to selecting the
treatment with the best long-term success
rates of permanent lateral incisors agenesis.
All treatment options are viable, but must be

selected very carefully, being guided by the
individual characteristics of the patient and
the clinical case, also the resources,skills and
competences of the clinician. In most cases,
there is a need for a entire team composed of
an orthodontist, prothetician, surgeon and
endodontist to be able to offer proper
treatment.
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