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One of the most challenging situations encountered in dental practice today is the case of anterior
missing teeth in relation to growth. Craniofacial growth in adolescents and young adults and ongoing
continuous alveolar growth on the other, create an unstable ground for a long lasting successful
restorative outcome. The limits on the decision-making process in generating a comprehensive
freatment plan, are dictated by the practitioner’s specialty, educational background and clinical habits
of treatment. It is obvious that there is a need for a multidisciplinary analysis and approach that provides
the advice and direction toward the series of the combined and properly coordinated successful
therapeutic options.

At first the decision-making process is questioned on whether to orthodontically close the space of the
missing tooth, or preserve the edentulous space for tooth replacement. It has been well established in
the literature that this decision is mainly related and dependent on the craniofacial classification of the
patfient. On the other hand, orthodontic edentfulous space closure has also been advocated,
irespectively to the craniofacial classification. An actual debate between the two options therefore, will
have to take into consideration the potential clinical outcome on the basis of both dental and facial
Esthetics.

If preservation of the edentulous space for tooth replacement is decided, the restorative versus the
implant solution present the two possible opfions. The common goal would be to replace the missing
tooth while the tooth structure of the adjacent teeth is not compromised. Adhesive restorative dentistry
can provide restorative compensation and substitution of teeth info homologous teeth in combination
with minor orthodontic interventions such as distributing or shifting the gap. If opening the gap for an
adhesive FPD is decided, pontic-site development procedures concerning the hard and soft tfissue
parameters should also be taken under consideration along with the long-term retention and stability of
the adhesive bridge.

The implant treatment for the replacement of the missing tooth sfill enjoys great popularity. Growth
however can pose a medium- or long-term problem fo the implant restoration by maintaining ifs
ankylosed position in an environment in which adjacent teeth can shift or erupt. Adolescence
craniofacial growth on one hand, on-going alveolar growth and continuous tooth eruption on the other,
are the risk factors potentially jeopardizing the long-term esthetic outcome.
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There is an empirical saying that if as a prosthodontist you have a good orthodontist aside, every case
will also be an orthodontic case. If however, no orthodontist is available, every case can be solved alone
with prosthodontic means. Of course, the same is true vice-versa: “What to do when you do not have a
good prosthodontist to work with on your case” (Johal et al. 2013). The challenging theme in the ftitle is
reflecting this clinical dilemma.

Although long-term studies comparing directly the many relevant treatment options are lacking and
although there is sfill a lack of good quality evidence regarding the best approach, a meticulous multi-
and interdisciplinary diagnosis and treatment planning remains imperative to define “the best strategy”
that will provide the optimal individual result for our patients (Silveira et al. 2016). It is the aim of the
workshop to present a comprehensive and in the daily practice applicable overview of the diagnostic
means leading to a targeted decision-making process and concrete clinical solutions.

The onward aging of our patients, the associated demand for minimal-invasive dentistry that is based on
reversibility and ease of reintervention, the long-term experiences with many cases, but also the inclusion
of new factors (3D radiographic diagnostics, better understanding of facial growth and aging, easier
movement of teeth (corticotomy-facilitated orthodontics), should lead to new considerations in the
treatment of the anterior missing tooth in the growing patient.



Today, based on a thorough diagnostic evaluation of a specific case, orthodontists are technically able
in most instances to symmetrically or asymmetrically close gaps in the frontal region, by this eliminating
the need for any tooth replacement. In this case, the prosthodontist is needed at most for minor esthetic
alterations such as bleaching, odontoplasty, composite addition, veneer or single crown placement
(Rosa et al. 201¢). This strategy, beside the advantage to be a straight forward solution for the dentist
and the patient, may provoke several general esthetic and functional questions: Is it a physiologic
situation, what impact does it have on the dental arch, is the dental arch smaller, is it v-shaped instead
of u-shaped, is it leading to an open buccal corridor, what about soft tissue support, does it reduce the
space for the tongue, does it need a life-long retention with all the consequences this may have, what
is the impact on overjet, overbite and the vertical dimension of occlusion, what is the impact on the
mandible and, what about potential risks of orthodontic therapy in general?

If at all tooth replacement is considered, the gap may be brought to the posterior, esthetically less
demanding region of the dental arch. In this case, a compromise closing the gap prosthetically may be
found more easily (Kokich et al. 2011). However, specific questions concerning long-term behavior
remain: what happens functionally to a first premolar in the canine position, what are the orthodontic,
functional, esthetic and biologic consequences of a canine in the position of a lateral incisor, or of a
lateral incisor in the position of a central incisor?

The other strategy, to place the teeth at their original position and to specifically replace the missing
tooth locally by several prosthodontic options (2-unit cantilever resin-bonded fixed partial denture,
implant- supported single crown, conventional 2-unit cantilever fixed partial denture, conventional 3-unit
fixed partial denture, single veneer / crown on a autotransplanted footh) sounds logic, reasonable and
mostly desirable. However, beside the advantage to keep the dental arch in a complete physiologic
form, the several initially successful “prosthetic solutions” in the long-term may be compromised by
possible biologic and esthetic consequences such as additional growth, maturation, adaptation and
aging, beside all the inherent risks of the restoration itself.

Whatever direction is chosen, the in-depth understanding of the lifelong craniofacial growth/maturation
with significant individual variation and its implications for implant placement as well as the professional
esthetic, functional and bioclogic management of the alveolar ridge in both, the vertical and horizontal
dimension is indispensable (Oesterle & Cronin 2000, Daftary et al. 2012, Urban et al. 2019).

It is the aim of the orthodontic lectures i) to display all the relevant diagnostic aspects that have an
impact on the decision making process of closing and opening the gap in the maxillary front region with
a missing tooth, ii) to present the advantages and disadvantages that opening and closing gaps may
have during and after the tfreatment in the long-term (including cost-effectiveness), iii) to judge and
value the "prosthetic solutions” from the orthodontist’s point of view, and last but not least iv) to include
the factor growth in all the careful considerations.
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Orthodontic edentulous space elimination. Space closure irrespectively the craniofacial classification.
Outcome evaluation of facial and dental esthetics.

Introduction

Even if the advent of the osseointagrated implants reduced the popularity of the “space closure™
alternative, still there are at least 3 major reasons to consider the space closure alternative the most
interesting:

1. From a biologic, esthetic and periodontal perspective, a footh or a root is almost always better than a
“foreign body” and the possible negative side-effects during life are minimum. Even more so, in the
esthetic zone where the management of the “fransition zone”, between white and pink fissues, means
an ideal balance of health & esthetics.

2. Considering that in the vast majority of the cases an orthodontic freatment is anyhow necessary, the
overdall freatment time is shorter and the cost-benefit ratio is better. This is for crucial interest when freating
growing patients and young adults.

3."Space closure” is nowadays an evidence-based, long-term-effective, treatment’7. The available
scientific evidence demonstrated that, in the long-term, space closure:

1. produces results well accepted by patient;

2. does not impair TMJ function;

3. encourages periodontal health.

Nordquist and McNeil compared Mean 10 years post-treatment 39 space closure to 19 space opening
and prosthetic replacement (13 bridge, 6 removable plate). They concluded that:

1) space closure patients are healthier periodontally than prosthesis patients;

2) there is no difference in occlusal function;

3) presence or absence of canine rise is not related to periodontal status;

4) No evidence that Cl | canine relation is the preferred mode of treatment.!

Thordarson et al demonstrated that ground canines are stable and safe Long-term (mean >10 yrs).2
Robertsson and Mohlin investigated 50 adult patients mean 7 yrs post-op (30 space closure vs 20 space
opening and prosthetic replacement) and demonstrated

1) that space closure patients were more satisfied than prosthesis patients;

2) there is no difference in the presence of TMD;

3) Prosthesis patients have more plaque and gingivitis.3

Czochrowska et al investigated 23 pts the substitution of a missing makxillary central Incisor with the lateral
incisor comparing the space closure site to the contra-lateral central incisor mean 6 years post-treatment
They reported similar position and appearance, no detrimental effects on Rx and concluded that “the
substitution of a central incisor with the lateral is a valid freatment modality, if the indications for such
freatment are present and careful attention to detail in orthodontic and restorative treatment is
exercised” 4.

Jamilian et al compared the periodontal and esthetic outcome of 17 space closure sites and 14 implants
mean é years post-op. They reported similar, well-accepted esthetic results, NO TMD, evident infra-
occlusion in the implant patients and concluded that space closure patients have a better periodontal
healths.

Rosa et al demonstrated that space closure including first premolar intrusion and canine extrusion in
patients with missing lateral incisors does not incur a risk for periodontal tissue deterioration nor TMD
problems in the long ferm (mean 10 years post-op) ¢.

Josefsson and Lindsten compared the clinical and esthetic outcome of 28 single-implant restoration to
38 space closure sites 5 years after treatment and concluded that, "if both treatment alternatives are
available, space closure is preferable” 7.

Besides, a recent literature systematic review confirmed that the lateral occlusion scheme has minimal
impact on the patient comfort and bioclogy or mechanical complication. Canine guidance and group
function are equally acceptable.8

If health and function are not under discussion since 1975, then, at the end of the last century, esthetics
became a major focus also for the orthodontists. After space closure, the main esthetic problems were



the tendency of the spaces to re-open and the overall not natural looking of the smile: even if properly
ground, the canine is yellowish, the first premolar is too small and the periodontal profile is not normal. At
the same time the first doubts about the implant solution began to arise. Thus it was proposed a new
method to improve the esthetic outcome and finalize at the best the orthodontic treatment after the
space closure and the correction of the malocclusion.?12 The main points are:

1. Extrusion and intrusion movements of the front teeth to create a cormect leveling of the gingival
margins.

2. Precise torque control during extrusion and intrusion to keep the roots intfo the dento-alveolar
envelope.

3. Minor restoration and vital leaching of the yellowish extruded canine moved in the place of the lateral
incisor.

4. Restorations on the intruded first premolar to let it resemble and work as a canine.

5.Restoration of the central incisors not only when the lateral incisor is substituting a central,® but also in
the patients with congenitally missing lateral incisors (CMLI), because they have small feeth!3-18,

These improvements introduced a significant change in how to approach the freatment of missing teeth
in the esthetic zone: no longer a mere “canine substitution”, but an interdisciplinary freatment looking for
excellence. The orthodontic treatment is the first fundamental phase, with the aim not only of closing the
spaces and correcting the malocclusion, but also creating the anatomic conditions (roots and
periodontal fissues) to allow the dentist perform minimally invasive restorations on the front teeth.

Space closure irrespectively the craniofacial classification.

Traditionally, the “space closure” alternative is indicated in the Class Il malocclusions, in case of lower
crowding and incisors’ protrusion, while the main esthetic procedure is the grinding of the canine to let it
resemble a lateral incisor. On the other hand, “space closure” would be contra-indicated in the Class I
malocclusions, in patients with a short face / concave profile and in the patients with canines of big size.

Nowadays, by combining carefully detailed orthodontic, periodontal and reconstructive procedures, it
is possible to “close the spaces” and achieve a functionally and esthetically satisfactory, long term stable
outcome in all malocclusions?-12.19,

Active tfreatment is planned in three steps:

1. Space closure and correction of the malocclusion.

2. Orthodontic finishing in the esthetic zone.

3. Minimally (or NO) invasive restorations on the front teeth.

Space closure should be performed with fixed appliances.

This stage of the tfreatment is usually easier when extractionsin the lower arch are indicated. Nevertheless,
if patient’s compliance is good, it is possible to close the upper spaces also when lower extractions are
not indicated and it is not allowed to distally move the upper incisors (maximum anchorage on upper
front teeth), by using as an anchorage class lll elastics supported by appliances in the lower arch?-10.

Upper space closure is nowadays not only possible, but also faster and predictable (without cooperation)
in a short active treatment time (10-14 months) by using a skeletal anchorage!?2!. Two temporary
anchorage devices (TADs) placed in the palate are sufficient and effective to support a sliding mechanic
which moves mesially all posterior teeth. This system doesn’t require the lower arch and class lll elastics
as an additional anchorage. The skeletal anchorage also allows to close the space unilaterally with no
cooperation in patients with a normal occlusion (a contfra-indicated “mission impossible” before the
infroduction of the skeletal anchorage).

In case of severe skeletal discrepancy, the orthodontic space closure in the context of a surgical
approach is indicated to correct the malocclusion, while creating the correct structural frame for an
ideally displaced smile and face!!.

Orthodontic finishing.

In the esthetic zone freatment starts with a detailed diagnosis, freatment plan and positioning of the
braces?2. The goal is to place the anterior teeth in a way that minimally, or no-invasive restorations can
be made not only to compensate the anatomic variations, but also to give added value to what can
be achieved with orthodontic freatment only.

Orthodontic finishing is crucial in the patients who show the gingival margins. The starting point is the
position of the upper incisors: the upper midline should be placed on the philtrum of the upper lip the
long axis of the central incisors must be parallel to the long axis of the face, irespectively to the lower
midline (in case of mandibular asymmetry). The vertical display of the maxillary incisors should be planned



not only on the upper lip at rest, but also considering the smile line and the relation between the gingival
margins and the upper lip during conversation and smile. The gingival margins should be visible
according to the skeletal pattern, age and sex23.

The smile line and gingival profile should be adjusted orthodontically by means of canine’s extrusion and
first premolar’s intrusion. The lateral incisor moved in the place of the central has to be intruded, until the
CEJis at the same level of the contra-lateral central incisor. Following the intrusion/exfrusion movements
of the adjacent teeth, uneven bone peaks will become evident radiologically at the contact point
(“radiological vertical defect). The vertical movements are effective in remodeling the periodontal
profile and don't interfere with health. The patient can brush and floss effectively, thus adding long term
periodontal health of the intfruded first premolars, which is evidence baseds.

It is crucial to keep the roots inside the dento-alveolar envelope by a precise torque control especially in
case of thin periodontal biotype. To prevent a possible space reopening the roots should be placed with
a distal angulation of 5 to 10°. The mesio-distal stripping and palatal grinding of the canine?4, should be
finalized during the orthodontic finishing phase.

Orthodontic finishing is strictly correlated to the restorative phase of the interdisciplinary tfreatment, thus
the orthodontist should take all decisions together with the prosthodontist and the periodontist.

Minimally (or not) invasive restorations.

Such restorations are necessary on all the front teeth when the goal is esthetic excellence, precise
anterior guidance and better long term stability. Beyond the mere grinding of the canine to let it
resemble a lateral incisor, multiple restorations are often indicated to compensate for the anatomicall
discrepancies of the front teeth: in length, width and thickness.

Outcome evaluation of facial esthetics.

The esthetic benefits on smile and profile are among the main goals of orthodontic treatment. Do
extractions necessarily result in a flat face and narrow smiles2 No, when properly indicated exfraction
are fundamental to improve the profile?527, the smile?8-32, promote periodontal health33:34, and long term
stability3435,  Although tooth exiractions seem to influence facial esthetics, existing studies are
heterogenous and no consistent predictions of profile, smile response and cumulative effect of aging
can be made?. The success of orthodontic tfreatment depends on the careful analysis of all diagnostic
elements and establishment of a correct freatment planning.

There is a bias that in patients with missing makxillary incisors, where an extraction protocol is not indicated,
space closure should be avoided because they may impair the facial profile and produce “narrow”
smile. Conversely, in front of a concave profile, it would be better to open the spacesin order to improve
the posture of the lips, the profile and provide a "wider” smile. This is a very superficial way to approach
the issue. Actually, space closure could affect the facial esthetics in both areas: the profile and the smile
width, but important details are to be briefly underlined.

Space Closure and Profile.

A widespread opinion is that the A/P position of the incisor crowns is the main focus when planning the
changes of the soft fissues profile, i.e. buccal tip of the upper incisors in Class lll, concave profile and
palatal tip / overjet correction in Class |I.

At the end of any orthodontic treatment, when occlusion is normal, lips are resting on the crown of the
upper incisors. Thus, if overjet is normal, what makes the profile more or less convex/concave, is the
position of the lower incisors and their relationship to the chin (Pogonion and Menton): skeletal pattern,
vertical dimension as well as the anatomy and position of the symphysis.

In the absence of surgical procedures, the orthodontic treatment can tip the incisors at any age, while
the position of the chin can be affected mainly during growth by the vertical control of posterior teeth.

In a Class Il tendency, short face, concave profile, if overjet is normal space opening and prosthetic
replacement of the missing incisors is irrelevant for the profile and lip posture. If overjet is negative before
freatment and can be corrected by a labial tip of the upper incisors, the improvement is not relevant!!.
In the short faces, concave profile, a possible slight extrusion of the molars with consequent post rotation
of the mandibular plane willincrease in the vertical dimension and the profile’s convexity, as well as allow
some extrusion of the upper front teeth. The increase of the vertical dimension, if possible, is much more
effective than the buccal tip of the upper incisors'©.



On the contrary, in case of skeletal Class Il with convex profile, the main goal is o prevent an excessive
dento-alveolar compensation produced by the palatal tip of the upper incisors looking for the
orthodontic overjet correction. Skeletally, any posterior distalization and expansion procedure in the
lower arch shouldn’t be planned to prevent an increase of the anterior facial height and mandibular
post-rotation. Both, upper incisors’ palatal fip and mandibular post rotation could produce an evident
decline of the profile and worsening of the lips posture. Thus, in case of convex profile and retruded
mandible, when the upper incisors are well uprighted, it is better fo leave some overjet between the
palatal surfaces of the upper incisors and the incisal edges of the lower front teeth. This gap is to be filled
by the restorations'!.

Space Closure and Smile Width

Orthodontic freatment affects the esthetics of the smile in the three dimensions. The existing data
evidenced that, if orthodontic treatment has been carried out with thorough diagnosis and careful
planning, the choice of extraction treatment, not necessarily is resulting in buccal corridor and affect
negatively the frontal facial attractiveness?-3!, Conversely non-extraction orthodontic treatment by
means of broadening the anterior sweep of the maxillary arch and increasing of upper teeth buccal tip,
might flatten the smile arc, reduce the incisor display and make the smile less youthful and attractive??.
Thus once again, in case of missing makxillary incisors, it is not the space-opening alternative which will
improve the smile esthetics. If we “expand”, it could be the opposite.

If we want to improve the face esthetics and put the smile in the foreground, we should upright the upper
teeth into the dento-alveolar envelope, reduce the arch depth (A/P position) of the whole maxilla,
increase the vertical display of the upper front teeth and reduce the vertical exposure of the lower
incisors and canines. All these goals can be achieved by the orthodontic treatment alone, (Fig. 1&2) if
2-4 mm is enough 19, or combined to the surgical maxillary downgraft and/or advancement.30,

When the goal is a full smile, the most challenging malocclusions to handle are:

1. the skeletal class Il with retfruded mandible, while the maxillary arch is in good occlusion;

2. the maxillary vertical deficiency and patients who don't show the upper gingival margins.

In front of these patients, orthodontics and/or prosthetic rehabilitation are not capable to provide
adequate treatment. In the case of a growing, young patient showing this features, orthodontic space
closure in the context of a surgical approach could be one of the best investment in life!l.

Outcome evaluation of dental esthetics.

After the orthodontic space closure, the esthetics of the upper front teeth is of course wrong: first
premolars are smaller than the canines, canines are not lateral incisors and lateral incisors are much
different than the centrals. Besides the periodontal profile is not correct: the gingival margins of the
canines are higher than the central incisors, while the first premolars are foo short and their gingival
margins at a lower level. In the absence of orthodontic periodontal profile’s adjustment and cosmetic
restorations to compensate for the limitations of orthodontic treatment, it is impossible to obtain anideal
esthetic and functional result. This point becomes clinically relevant when a significant difference in size
and color is evident among the canines and incisors.

Nevertheless, if we look at the scientific evidence, in case of congenitally missing maxillary lateral incisors
(CMLI) the final esthetic outcome could be acceptable even with no restorations and orthodontic
remodeling of the periodontal profile. There is some evidence that lay people don't see all the esthetic
details that in the opinion of the professionals (dentists, orthodontists, prosthodontists), are noticeable3637
and that the mere space closure is evaluated better esthetically than the prosthetic replacements383?,

Another point on which there is a general agreement is that interdental spaces (black holes) and a >2
mm discrepancy in incisor crown angulation are considered the worst40-42, Asymmetric alterations of the
gingival exposure, occlusal plane'’s cant and crown width seem to be more acceptable, being the
threshold of recognition by the laypeople beyond 4.0 mm#4243, The size of teeth is a crucial issue too.
Previous researchers demonstrated in patients with multiple congenitally missing teeth that a close
relationship exists between the degree of agenesis and the reduction in tooth width444¢, One relevant
recent finding is that subjects with congenitally missing maxillary lateral incisors as a single dental
anomaly, have smaller teeth when compared to those with a normal dentition!3-18, while sometimes there
are differences in size and shape between the R/L incisors. Clinical inferences about tooth esthetics can
be withdrawn.

Small teeth (central incisors too) should be recognized before treatment, in the diagnostic phase. In front
of a patient who shows “big canines™ the first question should be: “are the canines large or are the teeth
and the central incisors small2 perhaps the central incisors are small and the canines are almost perfect



in size to substitute the lateral incisors in that face”. The clinical art of seeing more than the scientific
evidence#48, is fundamental in this phase.

The patient has to be informed that, if teeth are small, some side effects are very likely to become
noticeable after orthodontic treatment:

1.reopening of the spaces and embrasures in case of space closure;

2.not adequate space for the implant in case of orthodontic implant site development;

3.inadequate vertical display of the central incisors and smile arc;

4.some overjet palatally to the maxillary central incisors;

5.not natural looking and balanced smile.

Yellowish canine is to be ground palatally, mesially and distally?4, during the orthodontic finishing phase.
The labial surface is to be ground (flattened) after the torque correction: when the root is properly place
in the alveolar bone, the canine can be ground mainly in the incisal half, where the enamel is thicker.
Small direct restorations are often necessary to fill the black tfriangle and embrasure mesially on the
canine. If the vital bleaching of the yellowish canine is planned, then a more whitish colored composite
is to be use so that the vital bleaching will adapt to the white composite and not vice-versa?.

A common mistake during the extrusion of the canine with Iabial appliances is the buccal root tforque,
consequent thinning of the buccal cortical plate and some risk to favor the development of recessionss!.
This side effect must be prevented by a detailed orthodontic palatal root control during extrusion.

Intruded first premolar doesn’t need to be ground on the palatal cusp, while it is to be restored in length
(new buccal cusp and fossa) and sometimes mesio-distally, when contact points are absent. The
restoration will provide proper esthetics (canine should be evident in its vertical display when smiling) and
guiding surfaces on the palatal side?12,

A common mistake during the intrusion of the first premolar with labial mechanics, is the buccal tip of the
crown, resulting fo an evident excessive overjet in the canine area. This will cause great difficulties to the
dentist in performing the restoration and change the crown’s morphology of the infruded premolar into
a canine.

Central incisors are often to be builded up'®, because congenitally missing maxillary lateral incisors
subjects have small teeth!318, and sometimes the central incisors are different in size and morphology.
The central incisors are to be build-up, not only in width, but also in length in order to obtain a correct
smile arc and thickness.

In the Class Il malocclusions, some overjet could persist at the end of the orthodontic tfreatment on the
well aligned central incisors. In other words, the palatal surfaces of the central incisors not being in
contact to the lower incisors. This overjet/gap is to be corrected by the restoration of the central incisors
also on the palatal side. The orthodontic correction of the overjet by a further distalization of the central
incisor's crown would be a mistake, resulting in a “narrow retruded smile” with small feeth and a major
risk of relapse (space reopening).

Conversely, in Class Il malocclusions, it is better to correct the overjet orthodontically and the restoration
will preferably increase the volume of the small incisors on the buccal side.

When a lateral incisor is moved to the place of the central, all aspects described above become even
more difficult to manage. In any case, the lateral incisor should be infruded until the CEJ is at the level of
the contra-lateral normal central incisor. This will allow the prosthodontist to place the limit of the
restoration at the level of maximum circumference and reduce the unavoidable under-square between
root and crown. To reduce the risk of a "black triangle”, the root should be placed more/less angulated
and close to the adjacent incisors, considering the periodontal biotype, the smile line and the possible
reaction of the soft tissue to the planned restoration.

Extraction of the contra-lateral peg-shaped lateral incisor is often better than a unilateral space closure,
because the symmetry of the front teeth is easier to be achieved.

How many restorations should be planned to achieve appropriate mesio-distal dimensions and optimal
esthetics?

The space closure in the smile area will result in a footh-size discrepancy in many cases. An appropriate
and individualized interdisciplinary treatment plan is recommended after a detailed evaluation of all the




diagnostic tools. Above all the treatment of malocclusion, the correction of the smile line and the
patient’s expectations should be mef.

Soft tissue reaction to orthodontic infrusion and extrusion cannot be easily predicted in detail. If the
periodontal support is intact, the soft tissues (gingival margin) follow the vertical movements 60-80%
during intrusion#:50, and ?0% during extrusion3!. There is a wide individual variation in the behavior of the
soft tissue: the main difference is between adolescents and adults. In the adolescents some hypertrophy
of the marginal gingiva can be expected due to poor hygiene. The altered passive or active eruption
could jeopardize the response of the gingival margins to the vertical orthodontic movements, thus
orthodontist should focus also on location of the CEJ. In a limited number of patients, a gingivectomy
(and rare respective surgery) is necessary to remodel the soft and hard fissue'2. Patients with
compromised periodontal breakdown and attachment loss are expected to react in a different ways1.52,

Orthodontic finishing must be planned with the dentist (perio/prostho). According to the established
occlusion requirements (overjet/overbite/anterior guidance) and esthetics (exposure of the front teeth
and smile arc), the orthodontist and the prosthodontist have to plan and adjust individually the size and
position of the front teeth. The procedure to be considered and eventually planned in detail are:

¢ mesio-distal stripping and palatal grinding of the canine’s crown?’, while its buccal surface is usually
ground after the removal of the fixed appliances, in the context of the cosmetic restorations;
stripping of the lower incisors;

whether to leave some interproximal space (in case of small teeth);

whether to leave some overjet between the palatal surface of the well aligned central incisors and the
incisal edges of the lower incisors.

Timing of restorations (from composite to PLV) > stability is crucial for the success of the interdisciplinary
freatment. Composite direct?12, or semi-directs3, restorations should be done immediately after the
orthodontic appliance removal, together with the retention (fixed and/or removable). After 12-24
months, settling of the occlusion, eventual minor adjustments of the restorations the and at least 6 months
out of upper retention, the “porcelain/definitive/expensive” restorations could be planned and
performed. A group function is the preferable mode of occlusal finishing on anterior teeth’12, An
eventual further removable retention could be planned with the orthodontist.

Conclusions

e The care of patients with congenitally missing lateral incisors is best achieved through a multi-
disciplinary detailed approach.

¢ Space closure is an evidence-based-long-term effective tfreatment.

¢ The space closure allows to finish freatment immediately after orthodontics in the growing patients.

* The space closure compared to the prosthetic substitution results to a more predictable long-term
periodontal health.

e Patients with congenitally missing incisors most likely have small teeth (also the central incisors).

¢ The space closure should be the preferred in the growing patients, young adults and when the
gingival margins are visible.

*  Nowadays, space closure is possible in all malocclusions.

¢ Space closure under certain conditions doesn’t worsen the profile and the smile width.

¢ Incase of space closure, all 6 anterior teeth could be involved in the restorative treatment.
* Direct no-prep composite restorations could be a valid restorative option.
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Figures and legends

Fig.1: Age 17. Before Space Closure. Fig.2: Age 29. 10 years after Space closure and 6 composite
restorations made by dr.Patrizia Lucchi

Essayist Il
Dr. Renato Cocconi:

Space closure vs space preservation as it relates to craniofacial classification.

Introduction

The incidence of congenitally missing lateral incisors is approximately 2% in a Caucasian population'?.
This form of hypodontia can be bilateral or unilateral; such a condition can occur with a contralateral
small or peg shape lateral incisor adding complexity to the restorative options. We should consider that
patients with congenitally missing lateral incisors offen have narrower teeth than patients without any
dental anomalies, except for maxillary first molars’. According to the quadrant analysis, the teeth in the
quadrants with missing or peg-shaped lateral incisors are narrower than the teeth in the quadrants with
normal lateral incisors. A missing or peg-shaped lateral incisor in the quadrant is a significant factor
causing the reduction of the overall mesio-distal tooth widths of that quadrant, the maxillary central
incisor being the tooth showing the greatest discrepancy”.

12



Often the Orthodontist is the first to recognize this condition at an early age and he needs to decide how
to treat it, interacting with the referring dentist and his/ her restorative team. The interdisciplinary solution
should provide proper esthetic outcome, periodontal health and long-term stability.

The space closure solution, especially for bilateral missing laterals, provides satisfactory esthetics and
functional long term results”™ and can be considered a feasible option, attainable already during
adolescence. The morphology, size, and shade of the maxillary canine in patients having orthodontic
space closure and lateral incisor substitution can have a marked effect on perceived smile
attractiveness’. These factors have less relevance if the 6 anterior teeth will be restored avoiding an
excessive grinding of the canines and restoring them as big laterals together with enlargement of the
bicuspid as cuspid and of the central incisors'®. This approach can reduce the risk of long-term space
reopening. Since in this form of mild hypodontia a reduction in size is found in both maxillary and
mandibular teeth (3), enlargement of mandibular anterior teeth or thickening of maxillary restorations
might be necessary to avoid an increased overjet as proposed by Rosa and Zachrisson®.

The long-term periodontal indexes in space closure appear to be better than the prosthetic solution”""
and the esthetic results are judged more favorably by lay people'”.

The space opening solution requires a prosthetic replacement of 2 possible categories: a single tooth
implant or a resin-bonded FDP (fixed dental prosthesis) "°. Single tooth implants have become a very
popular prosthetic option, giving the possibility to leave the adjacent teeth untouched' . This solution is
often preferred by dentists'.

After the orthodontic space opening during adolescence, the time of placement of the implants is a
major issue to consider. The infraocclusion of the implant-supported restoration” is quite common and
several individual factors related to facial growth, occlusion, dental continuous eruption and wear should
be evaluated. The infraocclusion is not easy to predict and shows great variability.

The indication to place the implant when 2 serial cephalometric cephs, taken 6 months to 1 year apart,
do not show any vertical growth (on average 16-17 for girls and 20-21 for men'®"” seems not to be so
effective due to the continuous process of bone remodeling and tooth eruption”'. The potential
problem of this progressive infraocclusion suggests to delay as much as possible the age of implant
placement in the young patient. Therefore, after the orthodontic space opening, a reasonable esthetic
and functional solution should be provided from adolescence to adulthood. Furthermore, the frequent
problems of darkening of the labial gingiva due to resorption of the alveolar bone™?, of interproximall
papilla health and morphology“, of possible gingival recessions, makes this prosthetic alternative very
risky in patients with high smile line and vertical maxillary excess.

The second prosthetic alternative after space opening is a 1-wing resin-bonded FDP™.

Mild hypodontia with smaller teeth (3).

Since "Form is everything except for position and size”, the interdisciplinary treatment should address all
these 3 factors. The orthodontist should resolve all the positional problems before the restorative dentist
will deal at the end of ortho treatment with the form of teeth.

A logic hierarchy of decisions should be followed to create the premises for a stable occlusion,
periodontal health and an acceptable dental and facial esthetics. In an interdisciplinary treatment the
orthodontist is the first in charge of planning the occlusion considering the problems of dental position
and size. Virtual set up can be used to facilitate this task allowing a 3D planning of the occlusion.

Position Before Form

Lower crowding and lower extractions.

The orthodontist should start the occlusal planning from the lower arch: after deciding the proper
inclination of the lower incisors, taking into account the crowding and the leveling of the curve of Spee
and Wilson. He needs to decide if extractions of lower bicuspids are necessary. This will have an important
consequence: the lower bicuspid extraction will call for space closure in the upper arch with bilateral
missing laterals.

Upper incisors retraction and class Il.

If lower extractions are not necessary, the logical step that follows is fo evaluate the orthodontic need
for upper incisors retraction. If we intend to correct a positive overjet by orthodontic retraction of the
upper incisors, then space closure will be the preferred solution. In this case we should pay attention to
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the changes in the nose-lip unit”® and the consequent esthetic limitations, since the upper incisor
retraction can induce, as a side effect, a reduction of support for the upper lip and/or excessive
projection of the nose.

A large overjet induced by a severe skeletal Class I might require a surgical mandibular or bi-maxillary
advancement. In this case, space opening is a viable alternative as long as the space for the laterals is
not obtained with an excessive protrusion of the incisors.

Upper crowding.

If the retraction of the upper incisors is not so significant, a third logical step will be to analyze the upper
arch size problems with a space analysis of the 2 upper quadrants. In this analysis a space of 6.5 mmis
attributed to the lateral incisors, in order to comply with the necessary space for future implants™, or to
avoid an excessive grinding of cuspids in case of laterals substitution. This implies a space of at least 9
mm for the smalll central incisors for better high-width ratio. In this perspective, if we have a severe lack
of space (4 mm or more in each quadrant), space closure will be the most reliable option. Class Il molar
relationship will be achieved by mesialization of posterior buccal upper segments. This orthodontic
movement can be facilitated by the use of TADs, to reduce biomechanical side effects.

The significant potential crowding makes the space opening option less reliable and it can end up with
an excessive protrusion of the incisors or an insufficient space for restorations.

Molar distalization.

If the lack of space is less relevant (less than 3mm) the distalization of the upper buccal segments and of
the upper cuspids should provide the requested 6.5 mm for the upper lateral prosthetic replacement.
Distalization of maxillary molars can be significantly improved by the use of TADs” ™ but it become less
predictable when we deal with a mandibular deficit, especially if the molars are in full Class Il and the
adolescent patient shows a vertical or a posterior mandibular growth pattern. If mandibular growth is
not favorable, distalization of the buccal segments in achieving a Class | occlusion and proper spaces
for the lateral incisors becomes less predictable.

Unilateral missing lateral.

A common challenging situation is when we have a missing lateral in one quadrant and a small lateral
in the other. Following the previously mentioned logical steps, if we need lower bicuspid extractions or if
we need to retract upper incisors to attain a positive overjet, the extraction of the small lateral and a
symmetrical space closure should be considered, thus creating the premises for symmetric restorations.

We can have patients with a missing lateral and a Class Il on one side and a small lateral and a Class |
on the opposite side (subdivision). The space opening solution may allow to prosthetically replace the
missing lateral and restore the small lateral giving both of them a normal size and achieving a Class |
occlusion. Before we follow this solution, it is advisable to check the presence of a dental asymmetry in
the lower arch (oftenrelated to a mild skeletal asymmetry). In fact, distalization can be more demanding
on the side where the lower cuspid is more retrusive (shorter mandibular size). In this case it might be
preferable to extract the small lateral and proceed with symmetrical space closure or to face the
restorative challenge of the cuspid substitution on one side and the enlargement of the small lateral on
the opposite side. In both cases, restorations of all the anterior teeth are often needed.

Class ll.

In an adolescent with a mild skeletal Class Il we can choose the opening or closing option, depending
upon the amount of the available space. The use of TADs makes the required orthodontic movements
more predictable. Attention should be paid to avoid excessive Class Il dental compensation of the
incisors, for esthetic reasons and not to preclude the surgical option in case of unfavorable late growth.
Retraction of the upper incisors and consequent space closure, using spaces provided by the missing
lateral can be performed in some cases of surgical class e,

Spaced upper arch and size of teeth.

Space opening is the first option to considerin cases of a spaced upper arch with a Class | molar relation.
It can be challenging to distalise upper cuspids when they have erupted in a mesial position. TADs and
corticotomies can facilitate this orthodontic movement®®. The orthodontic distalization of the cuspids
increases the buccolingual alveolar width* that will remain stable over time™. In our experience this event
will not reduce the necessity to improve hard and soft tissue support for future implants or ovate pontics.
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Upper and lower teeth can be both small in size, therefore it is possible to orthodontically obtain a Class
| occlusion, but with smalll spaces for the laterals (around 5 mm). Posterior stripping can be used to obtain
at least 6 mm of space for future implants but this size can be excessive if the upper centrals are also
small (infra arch size discrepancy).

If implants will be used, it is still advisable to orthodontically open a space both intra-coronal and intra-
radicular of 6.5 mm?** for upper laterals. If this is the prosthetic choice and the centrals are only 7 mm in
width, the orthodontist should open an extra space of at least 7.5-8 mm to accommodate for their
enlargement. The advent of smaller implant and platform switch design” has been shown to have a
positive effect on the amount of bone remodeling, more favorable than the one attained with standard
implants™. If the choice is to maintain the smaller size of teeth, bonded FDPs* can be an alternative to
implants.

Smile line - vertical maxillary deficit and excess.
We should also consider the smile line and the vertical position of the maxilla. A low smile line and a
vertical maxillary deficit favor implants as a convenient prosthetic solution.

Vertical maxillary excess and hyperdivergent growth pattern of the mandible (i.e.long faces) often
present a high smile line and lip incompetence. From an esthefic standpoint, when both options are
available, the space closure presents long ferm advantages over the space opening. A high smile line is
not per se a contra indication for space opening, but it is wise to consider a safer prosthetic choice that
can reduce the long-term risks related to implants placed in the esthefic zone.

A resin bonded FDP can be an option. 1-wing FDP can overcome some of the instability issues found with

a 2-wing design®, where deep overbite and proclined incisors seem to be related to a higher incidence

of failure®; directional mobility problems are reduced with a 1-wing design”* with a better long-term
. 39

prognosis™ .

The material of choice, the bonding surface, the bonding technique, the thickness of the connector are
parameters relevant to the long-term prognosis of the 1-wing design®. The orthodontist can bond a 0.5
mm thickness of resin on the palatal surface of the central incisors or cuspids during the orthodontic
leveling to reduce the enamel preparation for the FDP. All contacts in excursions must be carefully
checked and carefully examined, regarding the cantilever' and the alveolar ridge. Often a soft tissue
augmentation is necessary to optimize the emergence profile of the ovate pontic. Long term, an ovate
pontic can be affected by the ongoing eruption of the adjacent teeth, but the esthetic consequences
are less relevant than a significant infraocclusion of an implant in the esthetic zone.

Form after position

Orthodontic finishing.

During the finishing stage of treatment, in case of symmetric or asymmetric space opening or closure,
the orthodontist should follow the indications of the restorative dentist to obtain a footh position that will
allow the best restorative outcome with minimally invasive preparation or no preparation. The restorative
dentist knows better to what extent he can compensate for minimal positional inefficiencies or
orthodontic limitations. Digital smile design could help the visualization and the communication among
the team members.

Post orthodontic retention during adolescence.

After orthodontic treatment, the adolescent patients with missing laterals need a restorative solution that
is esthetically satisfactory in this very important period of life. After appliance removal, teeth need to be
retained by thermoplastic aligners or by fixed composite retainers, to avoid minimal dental movements
before restoration.

Composite restorations (direct or indirect) or ultra-thin CAD/CAM (PICN or RNC) veneers” can offer
proper esthetic and functional results. At a later age ceramic veneers can be considered. Altered
passive eruption can represent an esthetic limitation and might require a minimal invasive periodontal
surgery.

In case of space opening the actual propensity is to delay as much as possible the implant placement
in the esthetic zone. Therefore, after ortho treatment, we should apply prosthetic solutions that need to
endure several years, offering a feasible esthetic and functional result during late adolescence and
young adulthood. The use of a removable retainer with a prosthetic tooth is an easy and inexpensive
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option, but it cannot be considered an acceptable long-term retainer. A night time Hawley retainer can
be considered, or a night guard can be prescribed if the patient shows bruxing habits.

A T-wing resin bonded FDP could be an excellent temporary solution both for esthetics and function; it
might also become a permanent solution if the patient is satisfied and might not be willing to proceed
withimplantsin the future. In case of breakage or debonding it can be easily repaired. If animprovement
of the pontic-site is required, in our experience often parents resist the option of a soft fissue
enhancement to obtain an esthetic ovate pontic.

It has been proposed to use a miniimplant retained pontic as a semi-permanent solution, that allows the
vertical growth of the alveolar process and improve its bone density over a period of 5 years™. Still the

convergence of the roots during the retention phase® might be a problem for the implant placement in
the future.

Conclusions

1. Today the adolescent patient often requires a satisfactory esthetic solution after orthodontic
freatment.

2. Congenitally missing laterals often require interdisciplinary treatment by an experienced team.
3. Clinical experience and technical skills of the team are relevant to the success of the overall

freatment.

Dental position should be planned before dental form.

Digital planning and TADs can help the treatment.

The option of space opening or closing is not simply based on the personal preference of the

operator and must involve an informed patient in the final decision.

7. Some positional situations (lower and upper lack of space, upper incisors retraction) can
preclude the option of space opening.

8. Some growth patterns (Class Il with vertical or posterior mandibular growth) can reduce the
options of space opening.

9. Some skeletal conditions (vertical maxillary excess) or morphologic conditions (high smile-line)
create esthetic limitations to the options of space opening.

10. In case of space opening the smalll size of teeth should be considered and might contrast with

anideal 6.5 mm space for an implant.

1. In case of space opening 1-wing FDPs can offer a long-term esthetic solution.

12. 1-wing FDPs can represent a viable alternative to implant restorations, whose survival rate differs
from the success rate.

3. In case of space closure, the 6 anterior teeth are often involved in the restorative treatment.

14. Composite restorations can represent a valid restorative option.

5. Will no prep or minimal prep CAD/CAM veneers be an alternative considering the restorative

skills of an average dentist?

16. Is minimal invasive surgery acceptable to address situations of passive eruption to improve the
esthefic outcome?

17. Soft tissue augmentation could be useful for the esthetics of the ovate pontic but difficult to be
accepted in the adolescent patient.

oo~
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Discussion Session | (0 min)
The recorded discussion aims to be published. It should be organized in a conductive way by the
Moderator. The discussion ideally will reach an outcome of consensus conclusions.

Session Il
Replacing the missing tooth and growth.
Moderator: Dr. Antoun Hadi

Session’s Infroduction

For more than 50 years, dentistry has sought a more conservative approach to replacing a single missing
tooth versus a conventional fixed prosthesis, which involves the cutting of sound tooth structure.
Treatment possibilities have evolved from bonding a natural extracted tooth or a composite resin
restoration to the adjacent teeth, to the adhesive bridge and lately to the single-implant-supported
crown.

Advances in conservative dentistry have been made and different tfreatment modalities are proposed
including the edentulous space closure and substitution of missing teeth, gap opening and tooth
replacement with adhesive bridges and gap distribution or shifting and restorative compensation. All
these freatment options have shown good long-term survival rates and esthetic results but there remains
a potential for relapse, debonding and fractures'. On the other hand, the single-implant-supported
crown is a predictable method for tooth replacement. It allows a conventional oral hygiene technique,
while stability and function are improved. Also, soft tissue modifications can be achieved, including
recreation of the interproximal papillae. When placing an implant in the esthetic area, in most cases
augmenting hard and soft fissues is also required. While osseointegration around implants is a well-
documented phenomenon, the implant designs continue to undergo structural modifications in order to
fulfill the prosthetic requirements, aiming to meet the challenge of achieving esthetic results.

One of the most prevalent cause of anterior tooth loss is childhood trauma or to congenital disorders.
Timing of implant placement for those young patients is paramount. Placement of implants at an early
age when the face is still growing towards different directions - transverse, sagittal, and vertical - could
result in implant infra

occlusion, buccal/lingual disharmony, diastema, gradual loss of labial bone, lingual shifting and an
altered gingival profile23. Moreover, for the growing child, early implant ankylosis poses an even greater
risk, because it may disturb normal development of the jawbones. In the same manner, adult patients
who are dentally mature, are also notimmune to altered hard and soft-tissue levels as reported by several
authors, due to the continuous tooth eruption of the neighboring teeth.

Historically with the advent of implantology, restorative dentistry techniques in treating partial or full
edentulism, have been essentially considered as a therapeutic option only for temporization. Except that,
as esthetic failure cases of osseointegrated implants have been observed when implant supported
restorations have been applied for the replacement of anterior missing teeth, restorative dentistry is
gaining more interest, particularly through the evolution of bonding techniques and the relevant
biomaterials.

Finally, should we consider that neither of the two field is superior to the other and that both are reliable
techniques?2 Or does patient selection prevail, given the fact that every patient is unique? The purpose
of this session is fo unlock the mystery and to know how to set the indication of these therapeutic options
through clinical cases discussion and based on expert opinion and on literature data.
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Essayist llI
Dr. Konrad Meyenberg

Adhesive restorative options:
Restorative space management in the anterior zone with or without orthodontic pretreatment - some
clinical considerations and case presentations

Some general considerations

An unfavorable relationship between the form and dimension of the dental arch and the number,
dimension and shape of the existing teeth (typical Bolton 3- or é-discrepancy’, malformed or undersized
teeth, agenesis of teeth, tooth loss due to early trauma) can pose several aesthetic, biologic and
functional problems. In many cases, an optimal result cannot be achieved with orthodontic, restorative
or reconstructive means alone. Furthermore, patient desires, capacity of compliance and financial
conditions are important factors to be included in the treatment concept™®.

For all options discussed below the clinical sustainability is well documented in the literature. They all show
high survival rates and low complication rates in the hands of the experienced clinician.

From the multitude of long-term studies, systematic reviews and case documentations, it can be
extrapolated that both resin bonded bridges’'® and veneers'”* behave similarly well and may reach 10
years survival rates of 95% or more and reintervention rates over 10 years lower than 5%-10%, given proper
indication and handling'®""#?.

The cost-effectiveness of resin-bonded bridges extrapolated over the lifetime of a patient is also very
favorable compared to full-crown bridges and single tooth implants'®. Since currently the standard
extension of a resin-bonded bridge is 2-unit (1 wing) and not 3-unit (2 wings) anymore, the risk of
secondary caries because of loose wings is no longer relevant'.The standard materials for resin-bonded
bridges are either zirconia or lithium- disilicate-glass-ceramics'"'* .

Glass ceramic veneers seem to perform slightly better than feldspathic veneers, indicating that materials
with increased strength show better clinical performance”. There are also attempts from the industry to
use even stronger materials like Zirconia to fabricate veneers as well. However, since there neither are
long-term results nor sufficient clinical experience available it should be considered today as an
experimental procedure.

Direct restorations with composites are today an indispensable attractive non-invasive way of reshaping
teeth. The essential techniques for success are widely available and very well documented®®. The
multitude of parameters such as type of adhesive materials and procedures, handling properties, curing
techniques, operator skills et cetera have an explicit important influence on the outcome. In line with this,
a recent systematic literature review shows quite inhomogeneous results. Some data however reach the
same level as veneers’'. In the light of easier modes of reintervention, and given a proper indication,
direct composites cannot be regarded as principally inferior fo veneers anymore.

The goals of modern treatment concepts must include high longterm success, minimal invasiveness and
high potential for reintervention with minimal risk of complications as medical-ethical foundation®. This is
the case with the aforementioned options. This essay will concentrate on the available restorative and
reconstructive adhesive options, but will not discuss the detailed implantologic or orthodontic options,
which are presented in separate essays.

Restorative or reconstructive corrections without preceding orthodontic treatment?
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If the goals of the patient cannot be achieved with orthodontics alone, the question remains whether
they could be achieved with restorative and reconstructive measures alone as a significant simplification
of the whole process. The premise for this however is that the occlusion is rated as stable on the long run.
As long as this is possible in a minimally invasive and reintervention-friendly way, restorative or
reconstructive tfreatment alone is an atfractive option for the patient to minimize the risks of arch
instability, tooth position instability and relapse after orthodontic treatment, in addition to the
unavoidable lifetime dentoalveolar and jaw basis changes.

From a periodontal and preventive standpoint, this is acceptable aslong as the roots are in a favorable
position, and the tooth crowns must not be prosthetically retruded but would be protruded and
enlarged. A favorable root position means that the emergence at the gingival level is correct and in line
with the adjacent teeth. A clear no-go for prosthetic compensation alone is a situation with heavily
crowded teeth. Above all if teeth are conoid or slightly lingually inclined, the minimal-invasive adhesive
options are inviting.

Orthodontic treatment alone to completely avoid restorative or reconstructive corrections@

It looks tempting aft first glance to avoid any restorative or reconstructive corrections and close gaps
imrespective of missing or undersized teeth. If the functional and aesthetic analysis of the existing teeth
allows it, this is the preferable option. There is no evidence that space closure compared to space
opening in the case of missing upper lateral front teeth would lead to an increased rate of TMJ-problems,
recessions, abfractions and abrasions™ . However, this may in some cases lead to aesthetically less
satisfactory results®.

In the light of the aging dentition, it must also be taken into account that a simple orthodontic concept
of just closing gaps without respect to proper dimensions and proportions of the respective teeth in
regard to adequate arch and face dimensions can lead to practically unsolvable aesthetic problems
later on, when patients want to improve the aesthetics of the aging dentition, but the size, position and
playground for shape improvements is limited by a strongly limited space available due to initially to small
teeth.

Restorative and reconstructive options

The 5 restorative and reconstructive options to treat a dentition with anterior gaps may be summarized
as follows, as single measures or in combination, and with or without a preceding orthodontic treatment
phase.

1. Gap closure and substitution of missing teeth: restorative transformation of substituted teeth into
homologous teeth with odontoplasty, direct composite, etched pieces or porcelain veneers.

2. Gap opening and tooth replacement with all-ceramic adhesive bridges, including pontic site
development.

3. Gap distribution and restorative compensation with direct composite restorations, etched pieces or
porcelain veneers.

4. Gap shifting and restorative compensation with all-ceramic adhesive bridges, composite, etched
pieces or veneers.

5. Gap compensation by reconstructive compensation without orthodontics.

As reconstructive tools to be used for the aforementioned options, the following means must be
considered:

A) Adhesive form corrections:

Composite restorations’ or ceramic veneers™ offer excellent long-term results. Whereas composites will
preferably be used in the growing patient or to recontour parts of the clinical crown, veneers will be
preferred if the clinical crown as a whole, need a change in shape and dimension, e.g. in a case of a
substitution of a central by a lateral incisor, or a color shift is needed which cannot be achieved by

external bleaching only (e.g. in a case of a substitution of a lateral incisor by a cuspid)®.

B) Adhesive tooth replacement:

If one tooth is missing, the concept of 2-unit adhesive bridges is widely accepted as the most promising
solution'', if all-ceramic bridges may be used. Either zirconia'" or glass-ceramic'® frameworks perform
well. If a 3-unit resin bonded bridge is planned to keep the position of the adjacent teeth or to improve
the load capacity, a classical metal framework with retentive micro—preporaﬁons7"° should be
considered, since all-ceramic frameworks for this indication do not show a promising longterm outcome''.
Also, if more than one tooth needs to be replaced, metal frameworks are still preferred. As framework
materials, either non-precious or noble alloys can be used?s11.17.
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Case presentation and some technical considerations
10 illustrative cases are shown in short to illuminate the considerations and give some evidence from the
literature concerning important technical details.

It is evident that as a clinician we need to find answers to the clinical challenges and the related
questions, accepting that we will not find satisfying answers to all the questions when we plan a case.
The main consideration therefore is fo use a progressive approach. This means the younger the patient
the more important is the potential for reintervention, and subsequently the more important are minimally
invasive concepts.

For the growing and young adult patient, direct techniques are therefore first choice, whereas for mature
patients, degradation and fatigue of tooth substance may be better compensated by slightly more
invasive indirect techniques such as full veneers or even bonded partial all-ceramic crowns, when in
addition bleaching is not any more effective to compensate darkened tooth colors.

Gap closure
restorative transformation of substituted teeth into homologous teeth with direct composite or veneers.

Case 1: Both upper cuspids were placed orthodontically at the position of the missing lateral incisors
(agenesis). Since the cuspids were rather small and not differing much from the color of the central
incisors after external bleaching, which is a good indication for this approach, only incisal shortening and
a minimal shape correction with direct composite are necessary in such a case. The correct orthodontic
positioning of the cuspid hereby is essentfial: adequate extrusion to achieve an ideal gingival
architecture®.

Case 2: The cuspids at the position of the missing laterals were considerably darker than the other front
teeth and not well responding to an external bleaching. Therefore, two thin veneers (feldspar porcelain)
with minimal preparation were inserted to compensate both shape and color of the cuspids. The missing
permanent lower central incisors were replaced with a 4-unit adhesive bridge (pfm-technique).

Case 3: The two upper centrals were lost due to an accident as a young girl. The gap was closed by
moving the remaining front teeth towards the midline. Since it was a class Il occlusion with prospective
missing space in the buccal area, this was an elegant solutfion. If all teeth had been present, two
premolars would have had to be extracted in the upper jaw. The two laterals in the position of the centrals
first were built up with composite, and in a later phase at around 20 years of age rebuilt as centrals with
all-ceramic partial crowns.

Gap opening
tooth replacement with all-ceramic adhesive bridges, including pontfic site development.

The following rules for construction should be followed:
Recommended minimal dimensions of the framework in the anterior zone

A) connector: height x width 3x2 mm for Zirconia, 4x4mm for Lithium- Disilicate glass-ceramics''-
B) gap width: > 7mm should be considered as an increased risk for fracture for a 2-unit all-ceramic

bridge'"-
C) wing dimensions: bonding area for the wings should reach 30mm?2 (preferably in enamel only) to
properly withstand shear forces under loading, and the recommended thickness should ideally be

0.7mm or greater, both for all-ceramic or metallic frameworks''-

Case 4: Both upper lateral incisors were missing (agenesis) and elsewhere replaced with bonded 3-unit
2rO2-bridges. These bridges broke and debonded after a short time, as was to be expected. This is a
typical example of what can go wrong if basic rules are violated. It is obvious from the literature that all-
ceramic adhesive bridges should principally be constructed as 2-unit bridges™*. In addition neither the
wing extension nor the wing thickness were respected. The defects resulting from the inadequate former
preparation of the cuspids and inadequate wing area were rebuilt with composite, and the residual
defects at the central incisors used as positional grooves for the new frameworks. A shallow palatal
groove and rounding off of the palatal enamel ridges at the connector site is helpful to allow proper
seating and better stability of the framework. In addition, overcontouring of the margins can be avoided.
Due to the limited space for the adhesive wings, a 3Y partially stabilized ZrO2 framework was used. The
use of glass-ceramics is not advisable in this case. A thin ceramic veneering is performed on the buccal
side of the pontic.
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What type of zirconia should be used for adhesive bridges?

3Y partially stabilized 7ZrO2 is the material of choice. Generally, the use of 4Y- or 5Y-ZrO2 is not
recommended. The increased content of cubic (fully stabilized) ZrO2 leads to considerably lower
mechanical properties”™'. These materials may have a slightly better transparency as one of the
aesthetic components compared to 3Y-2rO2, however the respective refractive index around 2 or more
still is much higher than enamel, dentin, cementum and lithium-disilicate glass-ceramic materials (all
around 1.5 - 1.6)**, which causes still more diffuse internal and surface reflection®.

The aesthetic appearance of different Zirconias is in a complex way related to the different
microstructures and compositions. New developments of 3Y- ZrO2 with nano grain size particles may
address the combination of optimal mechanical and optical properties in a more promising way™.

Adhesive cementation of Zirconia frameworks

The frameworks are sandblasted using a tribochemical conditioning of the surface with 30 um particle
size SiO2/AI1203 (Rocatec Plus, 3M Espe, Seefeld, Germany) and a pressure of 2.5 bar (distance 10mm,
perpendicular blasting direction) o achieve an active and ideally textured surface. The ceramic surface
is then first cleaned in an ultrasonic device (alcohol), and primed with a combination of MDP & Silane
(Ceramic Primer Plus, Kuraray, Japan)®®. As cement, the transparent Panavia V5 (Kuraray, Japan) is
used after acid etching the enamel and conditioning and priming dentin & enamel with the tooth
conditioner of Panavia V5. This approach is the most predictable and easiest to use in the clinic''. An
important remark must be made here: Panavia V5 in contrast to Panavia 21 does not contain MDP in the
pastes itself, therefore the use of the MDP- (and Silane-) containing primer on the Zirconia surface is
imperative.

Development of the pontic-site area

If we have to deal with a unilaterally missing lateral incisor (agenesis), often the contralateral incisor is
smaller than normal or has a conoid shape. This is an ideal indication for an adhesive bridge to replace
the missing tooth, since the smaller the gap the better the mechanical situation for a 2-unit bridge. In
addition, the edentulous ridge area is easier to condition for the pontic integration or for soft fissue
augmentation procedures’ ™. As standard pontic design, an ovate pontic design should always be
preferred due to its aesthetic advantages, its biologic acceptance and ease of cleaning with dental

52,54
floss™" .

In Case 5, the unilateral missing lateral incisor were replaced with a 2-unit all- ceramic adhesive bridge
after orthodontic treatment. Since the tooth color was rather fransparent and light at the same time, and
the intermaxillary space sufficient for a 4x4mm connector design, a glass-ceramic material (Lithium
Disilicate, lvoclar, Schaan, Lichtenstein) could be used, with thin buccal veneering of the pontic's. As a
preparation concept, an almost non- prep design may be used. The enamel is just rounded at the
connector site, but no other preparation is required. The downside of a non-prep and non- retentive
design is the difficulty of proper positioning the wing during cementation.The ceramic is etched for 20
sec with HF according to the manufacturer’s instructions for use (lvoclar, Schaan, Lichtenstein), a primer
containing silane is used and the enamel etched with phosphoric acid™**. As cement, a flowable light-
cured composite of medium viscosity is used.

The pontic-site can be developed with different methods**"*.

If it is a narrow gap between the adjacent teeth before the orthodontic opening, ridge augmentation
procedures often can be avoided, when the teeth are slowly separated from each other. A provisional
removable denture can be used after completion of the orthodontic treatment to displace and
redistribute the soft tissue and to form the papillae. If this is not sufficient, a tissue augmentation procedure
is indicated, mostly soft tissue only®*’. The advantage of a pontic mainly is that there is no need for a
bony socket as requested for an implant. The site must then be developed to accept an ovate pontic,
by using the provisional removable partial denture as a scaffold. Underlining the provisional pontic with
composite to shape the soft tissue non-surgically into the right form is very effective.

However, the edentulous ridge will neither increase its vertical dimension during the growth period, nor
will it later adapt to the repositioned adjacent teeth during the lifelong eruption. Only the passive
eruption of the adjacent teeth will compensate partially in this respect the continuing active eruption, if
an ovate pontic with a deep basal part was integrated initially. Often it can be observed over time that
the pontic looses its initial tight soft tissue contact due to the effects described above. However, this is
mostly much better tolerated by the patients than an implant that seems to be in an infruded and
profruded position due to the same longterm effects. The following case may illustrate this process.
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Case 6 shows a situation with a missing central incisor after an accident early on in the life of this patient.
The ridge was rebuilt using both a xenograft material (BioOss, Geistlich, Switzerland) and a soft tissue graft
to build up the ridge. An adhesive 3-unit PFM-bridge was inserted almost 30 years ago. After 22 years the
bridge still is in place, but we now see the decreased contact between pontic and soft tissue receptor
site. From a mechanical standpoint, 3- or 4-unit adhesive bridges should preferably be supported by a
metallic framework™ %, either non-precious alloys, or noble alloys, which are aesthetically easier to veneer
with porcelain. The bonding procedure®* is principally the same as already described above for ZrO2-
frameworks. However, to prevent a grayish effect of the wings on the abutment teeth, an opaque
cement must be used (e.g. Panavia V5 OP, Kuraray, Japan).

4-unit adhesive bridges with a metal framework to replace two missing lower centrals may also be able
to stabilize the arch after orthodontics without the need for a wire retainer (Case 2), in contrast to two
separate 2-unit all- ceramic bridges, where in most instances a wire retainer should be used together with
the bridges.

In Case 7 both upper central incisors were lost early in the life of this patient. After orthodontic aligning of
the remaining teeth, a ridge build-up was performed with soft tissue augmentation alone, the pontic
area conditioned with a removable partial denture, and a 4-unit adhesive pfm-bridge inserted, which
serves also as a retainer in the upper jaw.

Gap distribution
Restorative compensation with direct composite restorations, etched pieces or porcelain veneers:

In Case 8 there is a Bolton-discrepancy, the anterior tooth forms of a young lady were restored using a
direct approach with composite. Diagnostics include a direct mock-up with the respective composite,
allowing to test both the correct layering to achieve the aspired colors and the optimal shape, and also
to test whether this is realizable in the hands of the clinician. The mock- up is photographed and further
analyzed. In addition, optical or analogue impressions can be taken for documentation, before the
planned alterations are realized definitively with the direct composite technique. It can also be helpful
during the orthodontic tfreatment to evaluate the aesthetic potential of the repositioned teeth by an
interim mock-up.

Gap shifting.

Restorative compensation with all-ceramic adhesive bridges, composite, etched pieces or veneers:
This is an interesting alternative to avoid aesthetic problems in the zone of the most prominent aesthetic
effects. Either a gap is shifted away from the aesthetic zone, or multiple gaps are reduced to one gap,
and an additional front tooth is inserted with an all-ceramic adhesive bridge. Thus, multiple restorations
orreconstructions to enlarge teeth that are too small can be avoided in favor of one single reconstruction
on one single abutment tooth, be it a pontic or a veneer, or simple direct composites on the teeth
adjacent to the opened gap.

Case 9 is aninstructive example. The lower small front teeth which presented all gaps were grouped to
one side, and a fifth front tooth was added adhesively with a bonded bridge. This is an elegant option
for the lower front area, where 5 instead of 4 incisors are not obvious to the eye of the beholder.

Gap compensation

by reconstructive compensation without orthodontics

A case may not be indicated for a combined orthodontic-reconstructive approach, if major
reconstructive interventions are needed anyway to compensate for missing or malformed tooth
substance in a major amount. If still minimal invasive interventions are feasible, this can be an attractive
option firstly to be efficient and effective, and secondly to avoid problems with the potential relapse
after orthodontic treatment.

The patient - Case 10 - presented with a pronounced Bolton-discrepancy and an equally pronounced
amelogenesis imperfecta. In view of the large amount of missing tooth structure, the patient was
reconstructed in total by veneers with no to minimal preparations, all-ceramic partial crowns and
adhesive full veneer crowns without orthodontic intervention. The lower very small teeth were enlarged
with slightly overlapping shapes to hide the dimensions and achieve a believable appearance.
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Final remarks

Adhesive dentistry today offers an outstanding potential to resolve also complex cases with minimally
invasive techniques, be it direct orindirect. The high potential for reintervention places it at the premium
position of restorative and reconstructive dentistry. This includes also the possibility for the patient to
choose between different valuable and sustainable options for comparable clinical situations. However,
in the light of the increasing complexity of optimally managing materials and techniques used in current

restorative and reconstructive dentfistry, the individual levels of knowledge and manual skils®' of the
involved clinicians and dental technicians are the key factors for success.

Special thanks for their highly esteemed contributions go to the team partners who are involved in these
cases: the dental technicians Nic Pietrobon & Reto Michel and Walter Gebhard, and Dr. Marco Tribo for
the orthodontics and his expertise in the treatment plannings.
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Discussion (45 min)
The recorded discussion aims to be published. It should be organized in a conductive way by the
Moderator. The discussion ideally will reach an outcome of consensus conclusions.

Essayist IV
Dr. Roberto Cocchetto:

On-going alveolar growth, continuous tooth eruption and implants.
Literature/Evidence - Clinical interpretation.

Introduction

The replacement of anterior missing teeth (either due to agenesis, or severe dental pathologies or
trauma) has always been a challenge for Dentfistry. For a long time, the only options available were
removable appliances, too often offering poor functional and esthetic outcomes, or crown and bridges,
inevitably too much demolitive in case of infact abutment teeth. Then the discovery and evolution of
dental adhesion offered a better alternative, a resin-bonded prosthesis, the Maryland bridge, more
efficient although often considered only a temporary solution.

After the advent of modern implantology the use of artificial roots to replace anterior missing teeth has
become rapidly the preferred choice among patients and clinicians, being considered more “natural”
than a traditional crown and bridge restoration and more functionally reliable than an adhesive bridge.
But, as demonstrated in animal studies!, a dental implant has an ankylotic connection with the bone and
does noft follow the natural eruption of the adjacent teeth and so the implant-supported crown remains
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stationary while the surrounding alveolar bone and teeth will “move” mostly in forward and downward
direction in the anterior maxilla. This is in analogy to what happens when in children and adolescents a
traumatically avulsed front tooth is re-implanted too late and becomes ankylotic to the bone, showing
soon a progressive infra-occlusion which in fime becomes an increasingly severe esthetic problem.
Therefore, it is commonly recommended to delay implant placement until the alveolar growth has
ceased, af the end of adolescence.

The purpose of this brief essay is to demonstrate, based on scientific literature and clinical evidence, that
the infra-occlusion of anterior implant supported teeth (together with other related alterations) may
happens also in a large number of adult patients (Fig.1), affecting the long-term results of implant
treatment, sometimes in a severe manner (Fig.2). Considering that more than two thirds of dental
implants are inserted in the anterior maxilla? it is important to improve our knowledge of this topic and
review our concepts in freatment planning anterior missing teeth replacement.

Literature evidence

It is quite surprising that this complication of implant treatment, far from being rare, is very little known
within the dental community. Even more surprising is the fact that the term “infraocclusion” associated
to dental implants cannot be found in the latest edition of the Glossary of terms sponsored by the world
main scientific organizations dedicated to implantology, (AAO and EAQ), as it is in other similar
publications. Moreover, only in the latest edition of the most comprehensive textbook on complications
inimplant dentistry3, a new chapter has been included: “Craniofacial growth in adults and its implications
for implant reconstruction”. And again, recently, a detailed paper4, analyzing 50 years of
osseointegration from different perspectives did not mention at all this problem even among the “final
open questions”.

It appears therefore necessary to review the literature on the topic but first it can be useful to briefly
resume some basic knowledge on craniofacial growth which is indeed a very complex topic. Beyond
sutural growth which is responsible of most of cranial development, facial growth happens through
apposition and resorption of maxilla and mandible (the latter also from condylar growth). Donald Enlow’s
“V" Principle postulates that the bones of the craniofacial area which have a V shape configuration
show bone resorption happening on the outer side of the "V" of the bone while bone deposition happens
on the innerside of the "V". Therefore, the movement of bone during growth happens towards the open-
end of the V. Then, to accommodate tooth eruption, maxila and mandible grow together in a
downward and forward direction (Counterpart Principle)s.

It is a common knowledge that the growth of the bones supporting the dentition is increasing from
childhood to adolescence and then decreases and almost completely stops with the cessation of
skeletal growth. For this reason, it has been suggested that, when indicated, implants should be placed
only after the age when skeletal growth is thought to be completeds’8?. The end of adolescence and
the beginning of adulthood coincides with the exhaustion of growth potential, but adaptive changes of
the jaws confinue. The amount of growth decreases steadily after the second decade of life but some
studies in the orthodontic literature, indicate that growth of facial skeleton continues throughout life,
progressing in a time-span of over sixty years!011.1213.1415 |n particular, it has been demonstrated that
maxillary teeth eruption does not stop after skeletal maturation. While the anterior maxilla of male patient
remains straight, female show a tendency of the incisors to incline their apex in palatal direction. Males
are” forward rotators” and female are more "backward rotators”. Also, posterior teeth, molars and
premolars, tfend to erupt, even at a lesser extent than canines and incisors and so, a posterior implant
crown may also become infraoccluded’.

In the vertical dimension average changes are small, but with a large interindividual variability, so that
some patients showing maximum growth may show 2 to 3 mm of vertical increase in the natural teeth
and a corresponding infraocclusion of the implant crown, while others, with litfle or no growth, show no
vertical change and no infraocclusioné. Less relevant modifications take place in arch dimensions. For
example, the makxillary intercanine width is thought to increase significantly up to approximately 16 years
of age' and then tends to decrease a litfle, no more than 0.5 to 1.0 mm over a 20-year span.
Nevertheless, there are some clinical cases which contradicts this fact and show, for example, the
progressive formation of a diastema between a central incisor implant supported crown and the
adjacent lateral incisor. In a similar case reported in a recent paper!’, at a later stage, the implant-
supported crown developed also infraocclusion, together with a further increase of the diastema.

Because of the effects of all the above subtle but continuous modifications taking place in a large
number of adult implant patients, there has been a growing number of clinical observations and some
articles began to appear also in the dental implant literature, mostly retrospective analysis of the
outcome of implants placed in the anterior maxilla of adult patients. In order to draw a short summary of
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the results reported by these publications, it can be useful to analyze some parameters that may be
relevant in the interpretation of the infraocclusion phenomenon.

First of all the frequency of infraocclusion varies in different studies from a minimum of 40%'8 to 100%!? of
the cases In regard to patient’s age as a predisposing factor, only one study? reported a three times
greater probability of infraocclusion for patients under 30 years, while others!819.212223 did not find
differences.

As for sex as a predisposing factor, one author?4 reported that females had a significantly greater chance
than males to develop infraocclusion, but the sample size was limited to 28 crows (20 in males, 8 in
females) All the other studies found no difference!8.19.21.22.23,

Patients showing an anatomic pattern defined as the Long Face syndrome were considered at higher
risk25, but only an article found a weak association with infraocclusion’. Moreover, Aarts et al.2é
demonstrated that facial growth cessation is not influenced by the shape of the face.

Another possible contributing factor is the state of occlusion, namely a lack of occlusal contacts of the
anterior maxilla, but in only one study?” conducted on a small group of 10 adolescents (15-19 years) a
correlation was suggested. On the contrary, the lack of posterior occlusal contact, when there are
posterior free-end implant restorations in both arches, if they become infraoccluded the loss of their
bearing capacity can put under siress the remaining antferior dentition with mechanical
consequences?, At the moment there is the only one very recent publication with a prospective
design?’. 31 patients (18 women and 13 men, with a mean and median age of 23.8 and 18.8 years, range
17.8 to 52.8 years) received single anterior maxillary implants. A slight (< 0.5 mm). Infraposition was found
in 36% of cases but with a mean follow-up of only 4.5 years (range 3.3 to 6.6).

For the sake of completeness, another clinical consequence of the ongoing adult facial growth must be
mentioned: the interproximal contact loss (ICL), namely the formation of a space, usually between the
mesial aspect of an implant supported crown and the adjacent tooth (Fig.3). The frequency of this
complication which is related to the spontaneous mesial drift of teeth, generating anterior crowding in
the maxilla but mostly in the mandible, ranges from 34% to 66% and is more precocious and more
disturbing for the patient than infraocclusion, generating problem:s like food impaction, caries and peri-
implant mucaositis. 30. A recent extensive retrospective study3! on 4325 implants reported a much lower
incidence (17%) of ICL, although increasing over time (28% at 8 years). No difference was found between
males and females. The possible role of occlusal forces as a contributing factor has been dismissed.

Clinical interpretation

From the above synthetic analysis of the scarce literature available, it appears that the only proven fact
is the relevant incidence of the on-going modifications of jaws in adult implant patients. So how is that
the topic is still rarely included in the program of scientific meetings and it is unknown to a large majority
of dentistse The simple answer is that these modifications need years to take place, at least 3 to 5, but
with a large interindividual variability and also with some notable exceptions. An example is the case of
a 35-year-old female patient whose upper left central incisor supported by an implant, developed a
remarkable infra-occlusion of 1.2 mm in only 15 months32(Fig.4).

Basically, most of the patients with infra-occlusion (and also many dentists) do not nofice this initial
minimal discrepancy and if they do, in the majority of cases they tend to disregard it. In a recent article?
the patient’'s “awareness and perception” of the problem has been analyzed through a questionnaire
which produced a score for each patient. As expected, most of the patients with infra-occlusion (71.8%)
either failed to notice or to consider it as an esthetic problem, but 18.2% of them expressly requested to
be freated. In particular female patients requesting tfreatment were 22.2%. Four out of six of them
presented a high smile line, so that the more apical gingival margin, very often associated to the
infraoccluded crowns, increased the negative esthetic effect of the incisal margin discrepancy.

It is frue that in many cases the esthetic problem generated by infra-occlusion can be easily solved, i.e.
elongating the incisal margin or making a new crown if needed. Therefore, the implant prosthetic design
should be planned to facilitate crown retrievability. Screw retention must be preferred and if a cement
retained crown is used, a low adhesion luting material is indicated. Patient’s age at fime of implant
insertion has not been confirmed as a contributing factor for infraocclusion. Nevertheless, if a patient is
in the first half of the third decade and later develops infraocclusion needing a first corrective
intervention, it must be expected that, as reported in the literature,33 infraocclusion will probably emerge
again at a later fime. This may well enough become a reason to maintain as much as possible natural
abutments before declaring a tooth hopeless and candidate for extraction, as too often happens.
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It makes sense to delay, if possible, the use of implants in the esthetic zone in young adults, because
implants are not always the best solution to replace some missing teeth. Moreover, itis important to bear
in mind that in some cases the result of infraocclusion can be severely disfiguring and require very
complex and invasive treatments, like surgical implant repositioning by segmental osteotomy combined
with osseodistraction, or submergence or removal of the implant.34 If more than one adjacent implant is
involved the treatment may become very difficult and its outcome unpredictable. For these reasons,
especially when replacing an anterior tooth, alternative treatment options must be considered and
discussed with the patients. For example, traditional crown-and-bridge offers a well-documented long-
term efficacy and should considered the first choice when the teeth adjacent to the edentulous site are
already prosthetically restored. In case of intact dentition, resin-bonded fixed restorations have, inrecent
years, improved very much their functional and esthetic performance.35

It is advisable to apply a Patient-Reported Outcome Measures (PROMs) approach also to this specific
area of freatment, as it has been suggested for other fields of implant dentistry3¢. Finally, when the implant
option has been chosen it is mandatory to thoroughly explain to the patient that the restoration might
need o be modified in the future to adapt it to possible subtle anatomical changes whose development
and amount cannot be anticipated. This should be included in the informed consent form, to be signed
by the patient. It is equally important to define the liability issue, when different professionals are involved
in the treatment (oral surgeon, periodontist, prosthodontist) in order to avoid future legal disputes. Future
well designed studies (i.e. prospective ones) are necessary to improve our knowledge of this relevant
aspect of implant treatment.

Conclusions

Adult craniofacial growth is a proven clinical fact.

It may become a problem when implants are placed within the natural dentition.
Infraocclusion and interproximal contact loss are the more common complications.

The maijority of clinically significant cases are located in the maxillary esthetic zone.

It evolves very slowly in time but with large variability in onset, progression and extent.

It has been weakly associated with female sex and Long Face skeletal types.

Clinical relevance is mostly minimal, but in some cases serious esthetic problems may arise.
It should be beftter studied and considered with attention in tfreatment planning the esthetic
zone.

Alternative and predictable tfreatment modalities should also be reconsidered.

O Patient’s information is mandatory while medico-legal liability issues need to be clarified.
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Figures and legends

Fig.1: 28 years old female patient with one implant-supported crown in position n.11 (left) and 5 years later (right)
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Fig.2: 32 years old female patient with two implant-supported crowns in position 12-11 (left) and 12 years later.

Fig.4: 35 years old female patient with one implant-supported crown in position n. 21 (left) and 15 months later (right).

Discussion (45 min)
The recorded discussion aims to be published. It should be organized in a conductive way by the
Moderator. The discussion ideally will reach an outcome of consensus conclusions.
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