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Abstract: Conformative rehabilitation generally involves the treatment of partial dentate or the
application of veneers. In this regard, conformative rehabilitation aims to generate an aesthetic
prosthetic solution minimizing the amount of tissue removal without generating occlusal input
interfering with the equilibrium of neuro-muscular function. In fact, pre-prosthetic orthodontics aims
to re-establishing the correct position/inclination of the neighboring or antagonist teeth, providing
appropriate space for the prosthetic crown. Clear aligners therapy (CAT) represents a valuable tool
in the management of prosthetic cases with a conformative approach, as it allows clinicians to plan
orthodontic movements that are guided by the prosthetic outcomes. In the present manuscript, we
argue the concept of prosthetic guided orthodontics (PGO) by presenting and discussing three cases
treated with the Invisalign GO system, which has been developed for the clinical management of
multidisciplinary orthodontic-prosthetic cases with a conformative approach. In this regard, the
rationale of this paper is to address the effectiveness and predictability of the digital set-up and CAT
for aesthetic conformative rehabilitations.
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1. Introduction

Prosthetic and orthodontic treatments are often integral to multidisciplinary oral
rehabilitation procedures. The combined approach aims to optimize dentofacial aesthetics
and improve masticatory function, oral hygiene, and the effectiveness of the abutments [1].
Pre-prosthetic orthodontics involves moving teeth to the correct position/inclination to
better support fixed prosthetic rehabilitation. In particular, pre-prosthetic orthodontics
allows for an increase in the long-term prognosis of the prosthesis since the occlusal
forces can be directed against the long axes of the teeth to minimize tooth preparation
and tissue removal (enamel and dentin) [2]. Additionally, the interdisciplinary approach
can be cost-effective for patients and clinicians, producing more stable, long-lasting, and
aesthetic rehabilitation.

From a clinical perspective, multidisciplinary prosthetic treatments rely on two ap-
proaches, i.e., comprehensive rehabilitation and conformative rehabilitation. Compre-
hensive rehabilitation is characterized by a higher level of complexity. It involves major
orthodontics movements to create space for prosthetics rehabilitation and to re-establish
the occlusal plane and vertical dimension. Patients requiring comprehensive rehabilitation
often need to re-establish normal occlusal and dynamic schemes besides smile aesthetics.
In such cases, orthodontic therapy involving specific biomechanics and anchorage sys-
tems is required to generate complex dental movement and to eliminate dentoalveolar
compensations that have occurred over time. Generally, comprehensive prosthetic reha-
bilitations can be listed into four categories, according to specific clinical characteristics,
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i.e., (1) multiple missing teeth, (2) worn anterior dentition, (3) excessive vertical overbite,
and (4) tilted molars [3-11]. Conversely, conformative rehabilitation is characterized by
minor corrections of teeth position without significant change of static or dynamic occlu-
sion. Conformative rehabilitations generally involve the treatment of partial dentate or the
application of veneers [12,13]. In this case, it is essential to reach the aesthetic outcomes and
patients’ expectations, respecting the orofacial biological and functional principles. In this
regard, prosthetic treatment aims to generate an aesthetic solution minimizing the amount
of tissue removal and avoiding the development of occlusal interferences that could alter
the equilibrium of orofacial neuro-muscular systems [14,15]. Orthodontic treatments for
conformative rehabilitation generally involve correcting the position or inclination of the
neighboring or antagonist teeth, providing appropriate space for the prosthetic crown, or
optimizing periodontal support [16-20]. Furthermore, minor orthodontic corrections can
be required to symmetrize the distribution of the mesiodistal and vertical prosthetic spaces.
This approach allows for a harmonious and conservative preparation of the rehabilitated
dentition and improves the fitting of the restoration without producing changes in the
vertical dimension and occlusion. Generally, these cases are where the patients’ compliance
is predominantly the improvement of smile aesthetics, and clinicians are called to perform
prosthetic rehabilitations balancing oral function, oral biology, and the aesthetic outcome.
Recent advancements in digital technology have notably influenced the conventional
clinical workflow by providing tools that allow dentists and orthodontists to plan mul-
tidisciplinary rehabilitative treatments more efficiently and effectively. Among digital
technologies, clear aligners therapy (CAT) has represented the great revolution in modern
orthodontics and is widely used as an aesthetic solution for orthodontic treatment [21]. The
popularity of CAT has been fueled by the increasing demand of adult patients for a highly
aesthetic appliance that straightens teeth without affecting social lives or relationships [22].
Moreover, CAT has represented a “game changer” for orthodontists since it challenges the
conventional thinking of how orthodontists move teeth. In particular, CAT uses digital tech-
nology to customize the biomechanics by staging tooth movements in a specific sequence
in the software program, which allows for the previsualization of the outcomes. This
orthodontic system represents a valuable tool in the management of prosthetic cases with a
conformative approach, as it allows clinicians to plan orthodontic movements guided by the
prosthetic outcomes, optimizing the effectiveness and efficiency of aesthetic rehabilitations
and respecting the biological parameters according to the conservative approach. In this
manuscript, we argue the concept of prosthetic guided orthodontics (PGO) by presenting
and discussing different cases treated with the clear aligner system Invisalign GO, devel-
oped for the clinical management of multidisciplinary orthodontic-prosthetic cases with a
conformative approach. In this regard, the rationale of this paper is to address the effective-
ness and predictability of the digital set-up and CAT for prosthetic purposes compared to
previous case reports or case series generally focused on pre-prosthetic orthodontics.

1.1. Case 1

A 48-year-old female attended a consultation to enhance smile aesthetics. Her chief
complaint was the narrow upper arch with black corridors while smiling. The clinical
examination revealed irregularity of the incisal margins, mild crowding, mild upper trans-
verse contraction, particularly in the premolars region and narrowed smile with wide
buccal corridors, and discrepancy of labial/dental volumes, exacerbated by previous labial
filler (Figure 1).
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Figure 1. Case 1. Pre-treatment patient characteristics: (A) extra-oral smile view; (B) intra-oral upper
occlusal view; (C) intra-oral lower occlusal view; (D) intra-oral lateral right view; (E) intra-oral frontal

view; (F) intra-oral lateral left view.

The digital diagnostic workflow, treatment strategy, and execution were performed

as follows:
1.  Intra-oral scanning and photo shooting (Figure 2)
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Figure 2. Case 1. Pre-treatment patient characteristics: intra-oral scan records. (A) Intra-oral lower
occlusal view; (B) intra-oral upper occlusal view; (C) intra-oral lateral right view; (D) intra-oral

frontal view; (E) intra-oral lateral left view.

2. Orthodontic set-up. The Clincheck software (Invisalign GO) was used for evaluating
dental occlusion and planning pre-prosthetic tooth movements (Figure 3). Afterward,
the file of the final dental position was exported from the Invisalign GO digital
platform. This file allows the dental technician to optimize the design of the veneers

with reference to the final dental positions.

3. Virtual waxing. The .stl file was imported into Exocad software (Align Technology,
Tempe, AZ, USA), and the virtual wax-up was performed according to the desired
teeth position. The final project included 10 veneers from the upper right second
premolar to the upper left second premolar and was superimposed on the two-
dimensional photos of the patient to evaluate the consistency in relation to the aesthetic

parameters of the face (Figure 4).
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Figure 3. Case 1. Orthodontic set-up for staging movement for clear aligners therapy (Invisalign Go).

(A) Pre-staged occlusal view; (B) post-staged occlusal view; (C) post-staged frontal view.

Figure 4. Case 1. Digital wax-up superimposed onto 2D facial photograph. (A,B) Color selection of
veneers within low-third extra-oral view; (C) closer smile view; (D) facial extra-oral view.

4.

Generation of the mock-up and validation of the project. According to the digital
project, the diagnostic wax-up was prototyped, and the silicon key for the intra-oral
mock-up was generated (Figure 5A). The authors recommend using a rigid laboratory
silicone (platinum 85—Zhermack). The silicon key was filled with a self-hardening
composite material with high aesthetic performance; in this case, we used the com-
posite Acrytemp A2 (Zhermack). The mock-up clinical test represents a critical stage
in the rehabilitation process since the mock-up enhances the communication with the
patient showing a realistic preview of the final aesthetic rehabilitation and providing
clinicians with a better understanding of the patient’s aesthetic expectations [9,10]. As
a consequence, the patient’s satisfaction with the treatment strictly depends on the
consistency of the final product with the mock-up [11,12]. Finally, this stage is impor-
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tant to clinically test and validate the functional adaptability of the prosthetic project.

Figure 5. Case 1. (A) Pre-treatment composite mock-up; (B) dental alignment after orthodontic
treatment; (C) final mock-up.

5. Orthodontic treatment. Orthodontic movements were programmed according to the
final prosthetic rehabilitations, following the principle of PGO. In this regard, the
Invisalign GO system achieved predictable results with the maximum satisfaction of
both the patient and the doctor (Figure 5B). The programmed orthodontic movement
was staged, and eight aligners were required to achieve the final pre-prosthetic teeth
position. Each aligner was worn for two weeks for a total treatment time of 4 months.

After orthodontic treatment, an intra-oral scan was performed to register the final
position of the teeth. A new silicon key was produced to apply the final mock-up, which
would serve as a customized guide to set the depth of the tooth preparation for the
application of veneers (Figure 5C). Additionally, the authors found that the validation
mock-up (i.e., the mock-up generated from the orthodontic set-up and used for the pre-
visualization of the outcomes) fit perfectly after the orthodontic treatment, confirming
that the programmed orthodontic movement with CAT was predictable, especially for
minor corrections as those required in the prosthetic conformative approach. In light of this
clinical experience, it could be postulated that clinicians may even use the pre-visualization
silicone key for generating the final mock-up; however, in the absence of solid scientific
evidence, the authors suggest evaluating this approach on a single-case base.

6.  Preparation technique for veneers. The prosthetic preparation was performed through
the mock-up, i.e., the mock-up served as a reference guide to defining the thicknesses
of the prosthetic preparation (Figure 6A). For this purpose, calibrated drills provided
great predictability during tissue/material removal maneuvers. Using the mock-up as
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a preparation guide and following the additive design of the veneers, the preparation
was maintained within the biological enamel thicknesses, minimizing the invasiveness
of the procedure and allowing optimal adhesion of the ceramic veneers to the dental
substrate (Figure 6B) [23]. Afterward, according to the digital project, an intra-oral
scan was registered and sent to the laboratory for the finalization of the felspathic
porcelain veneers.
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Figure 6. Case 1. (A) The mock-up served as reference guide to define the thicknesses of the prosthetic
preparation; (B) teeth preparation; (C) final ceramic veneers and aesthetic rehabilitation.

7. Cementation of the veneers. The first step consisted of testing each veneer individu-
ally to assess the accuracy of the margins; afterward, the veneers were tested together
to analyze the extent and accuracy of the contact points. Subsequently, tests with glyc-
erine pastes (Variolink Esthetic try-in paste) were performed to choose the appropriate
brightness value of the cement. Finally, the cementation of the veneers was performed
according to the conventional cementation protocols, i.e., etching the ceramic with
hydrochloric acid and using an aesthetic light and dual-cure luting composite for the
permanent seating of veneers (Variolink Esthetic LC—Ivoclar) (Figure 6C). The aes-
thetic result fully satisfied both the patient and the authors and reflected the planned
outcomes according to digital flow (Figure 7).

1.2. Case 2

A 24-year-old female attended a consultation for prosthetic treatment after several
treatment failures. Her chief complaint was to enhance the smile’s aesthetic and possibly re-
ceive a fixed prosthesis without involving natural teeth. The patient previously underwent
endodontic treatment of 1.1 and 1.2 after a traumatic injury in childhood. Subsequently, the
same elements were treated with endodontic surgery and extracted after repeated abscess
episodes. The last treatment, performed in adulthood, consisted of bone reconstruction
by using a bone block graft to provide structural support to the anterior segment and
for implant placement; however, even this solution failed, as confirmed by the exposure
of the fixing screw and the inflamed surrounding tissues. The patient wore a Maryland
with fiberglass and resin teeth that was repaired several times and interfered with proper
maneuvers of oral hygiene (Figure 8A).
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Figure 8. Case 2. Pre-treatment condition. (A) Maryland with fiberglass and resin teeth, repaired
several times and interfering with proper maneuvers of oral hygiene; (B) absence of soft-tissue
inflammation after oral hygiene and scaling.
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The first part of the therapy consisted of removing the causes of inflammation in

the anterior segment, respectively, in the edentulous area removing the fixing screw and
around natural teeth by performing professional oral hygiene and scaling (Figure 8B). After
that, the treatment plan for implant-prosthetic rehabilitation of the 2.1 was performed and
supported by digital systems:

1.

Prosthetically guided implant planning. After removing the provisional prosthesis,
an intra-oral scan was recorded, and the lab technician was asked to produce a virtual
wax-up of the ideal position of the teeth. A Cone-Beam Computed Tomography
(CBCT) was performed, and the 3D rendered model of the maxilla was registered with
the intra-oral scan using the implant planning software Co-Diagnostix (Straumann,
Montreal, Canada) (Figure 9). The software was used to plan the implant’s ideal
position and design a surgery guide. Figure 10 shows the clinical procedure of the
guided implant surgery. Once the osseointegration occurred, an intra-oral scan was
performed to register the position of the implant and the surrounding soft tissues
with the healing abutment in place (Figure 11A,B).

Figure 9. Case 2. Digital planning of implant placement and design of surgery guide. (A) Multiple

2D and 3D view; (B) 3D prosthetically guided implant surgery simulation.

2.

Positioning of the provisional prosthesis (11 with cantilever 1.2). The scan file was
sent to the lab technician, which was asked to design a fixed temporary prosthesis in
polymethyl methacrylate (PMMA), screwed onto the implant, and with the following
instructions: (1) designing the 1.1 and 1.2 with the same size of contralateral teeth,
and (2) maintaining the ideal overjet and overbite ratio compared to opposite arch
(Figure 11C).

Orthodontic set-up. The orthodontic treatment aimed to optimize the position of
2.1 and 2.2 using clear aligners. In the Clincheck software, the linguo-vestibular
inclination of the 2.1 and 2.2 were corrected using the position of the temporary
elements (i.e., 11 and 12) as the anatomical limit for the orthodontic movement. The
programmed orthodontic movement was staged, and seven aligners were required
to achieve the final pre-prosthetic teeth position. The patient wore each aligner for
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2 weeks for a total treatment time of 14 weeks (Figure 12). During the therapy with
systematic Invisalign GO, dynamic compression of the soft tissues was performed in
both the pontic region and the intra-mucosal region (Figure 13).

Figure 10. Case 2. Clinical procedure of the guided implant surgery. (A) flap incision, (B) flap
elevation, (C) placement of surgical guide, and (D) guided implant placement.

Figure 11. Case 2. (A) Healing abutment; (B) intra-oral scan with scan-body to detect the axial
orientation of the implant; (C) prosthetic restoration.

4. Final prosthetic rehabilitation. After orthodontic treatment, two intra-oral scans were
registered: (1) an intra-oral scan with the position of the implant and surrounding soft
tissues and (2) an intra-oral scan with the provisional prosthesis. The two files were
sent to the laboratory and would replicate the relationships between the soft tissues
and the temporary prosthesis in the final prosthesis. After prototyping the 3D model
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of the maxillary arch, the lab technician projected a milled cobalt-chrome structure
that was veneered with feldspathic porcelain (Figure 14).

Figure 12. Case 2. Orthodontic set-up. (A) pre-treatment; (B) simulated final position of 2.1 and 2.2
using the position of 1.1 and 1.2 as references.

Figure 13. Case 2. Dynamic compression of the soft tissues.

The rigorous planning of the prosthetic rehabilitation, including the orthodontic
treatment, allowed us to reach an extraordinarily satisfactory and predictable result from
aesthetic and functional perspectives.

1.3. Case 3

A 59-year-old female attended a consultation complaining of aesthetic dissatisfaction
with the diastemas between her upper frontal teeth and difficulty speaking and chew-
ing. The patient wore provisional crowns supported by implants in the posterior regions
(Figure 15). After an accurate diagnostic phase, which involved (1) intra-oral radiographic
status, (2) probing of natural elements and implants, and (3) mobility and occlusal evalua-
tion, the patient was classified as affected by periodontitis of stage 4 (Figure 16). Strong
occlusal contacts were detected between upper and lower incisors, suggesting that occlusal
trauma could contribute to the severity of the incisors” mobility. In this regard, the pro-
visional posterior crowns were maintaining the previous (reduced) vertical dimension
without mitigating anterior contacts.
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Figure 14. Case 2. Final prosthesis using milled cobalt-chrome structure and feldspathic porce-
lain. (A) Milled cobalt-chrome structure; (B) radiographic evaluation; (C) prosthesis veneered with
feldspathic porcelain.

Figure 15. Case 3. Pre-treatment patient characteristics: extra-oral and intra-oral photographic
records. (A) Extra-oral right profile view; (B) extra-oral left profile view; (C) intra-oral lateral right
view; (D) intra-oral frontal view; (E) intra-oral lateral left.
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Figure 16. Case 3. Panorex.

The digital diagnostic workflow, treatment strategy, and execution were performed

as follows:

1.

Initial therapy. The patient underwent respectively surgical and non-surgical peri-
odontal therapy. The combination of both procedures allowed for the restoration of
the physiology of the periodontal state, as confirmed by a probing depth that was
contained within 4 mm.

Prosthetic evaluations. The patient showed a reduced posterior vertical dimension
that caused a slight forward shift of the mandible with the generation of strong
anterior contacts between the upper and lower incisors. This contributed to the
mobility of the frontal teeth and the increased flaring and appearance of diastema.
Prosthetic treatment plan. Intra-oral scans were acquired, and a new vertical dimen-
sion was registered. In particular, the digital inter-arches relationship was recorded
with 3 mm of free space in the posterior region. The digital vertical dimension recorded
served as a reference to design multi-crown posterior provisional bites digitally. Af-
terward, the bites were 3D printed and cemented over the lower provisional crowns.
This strategy allowed for an increase in the Occlusal Vertical Dimension (OVD) by re-
establishing facial vertical aesthetic proportions and reducing the secondary occlusal
trauma between upper frontal elements (Figure 17A,B).

Figure 17. Case 3. Digital design of posterior bites (see the increment of vertical dimension and

the anterior open-bite). (A) Intra-oral scans; (B) intra-oral photograph with cemented posterior

multiple bites.

4.

Orthodontic set-up. The orthodontic treatment aimed to optimize the position of the
anterior teeth for the final prosthetic rehabilitation. In particular, the treatment plan
involved the reduction of incisors flaring and diastemas to correct incisal guidance and
better support prosthetic crowns and smile aesthetics. The programmed orthodontic
movement was staged, and eight aligners were required to achieve the final pre-
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prosthetic teeth position. The patient wore each aligner for two weeks for a total
treatment time of 4 months (Figure 18A,B).

= 1. Configurazione iniziale X 2. Piano di trattamento A

Figure 18. Case 3. (A) Orthodontic set-up (Invisalign Go platform); (B) intra-oral photograph with
clear aligner.

5. Prosthetic finalization. After orthodontic treatment, posterior rehabilitation was com-
pleted by replacing the temporary crowns with monolithic zirconia crowns screwed on
implants (Figure 19A). In the same appointment, provisional crowns were applied in
the upper anterior segment from 1.3 to 23 and kept for one month (Figure 19B). After
the final aesthetic and functional analysis wards, the case was finalized by replicating
the information and functional characteristics of the provisional crowns in the final
definitive prosthesis (Figure 20). The upper fixed prosthesis was zirconia-ceramic,
stratified in the vestibular (not functional) area.
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Figure 19. Case 3. (A) Posterior temporary crowns were replaced with monolithic zirconia crowns
screwed on implants; (B) provisional crowns in the upper anterior segment from 1.3 to 23.

Figure 20. Case 3. The case was finalized by replicating the information functional characteristics
of the provisional crowns in the final definitive prosthesis. (A) Intra-oral frontal view; (B) occlusal
upper view; (C) occlusal lower view.

The planning of the prosthetic rehabilitation, including the augmentation of vertical
dimension and the orthodontic treatment, allowed for the achievement of an extremely
satisfactory and predictable result from aesthetic and functional perspectives (Figure 21).

Figure 21. Cont.
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Figure 21. Case 3. Post-treatment smile aesthetics. (A) frontal smile view; (B) 3/4 right smile view;
(C) 3/4 left smile view.

2. Discussion

Conformative rehabilitations represent a significant part of daily dental practice due
to the increased demand for aesthetic treatments from adult patients. Over the last decades,
patients’” behavior related to oral health prevention has significantly improved. Thus,
patients who refer to dental offices generally feature less edentulism than in the past and
are more interested in aesthetic solutions rather than improving function. In addition,
patients” aesthetic expectations have tremendously grown, probably in conjunction with
the advent of social media and people’s desire to share and “immortalize” daily moments
with photos, selfies, or videos [24-26]. In this scenario, the role of the clinicians is to find the
ideal compromise between the patient’s aesthetic expectations and the functional outcomes.

The cases discussed hereby reflect this approach, and thanks to digital instruments
and pre-prosthetic orthodontics, it has been possible to achieve predictable results with the
maximum satisfaction of both patients and the doctor. Patients were satisfied since they
reached their aesthetic expectations in a short period, while the doctor was satisfied since
he accomplished the aesthetic rehabilitations without negatively interfering with function
and respecting the biological principles of minimally invasive preparations.

Orthodontic movements have been programmed according to the final prosthetic
rehabilitations, following the principle of prosthetic-guided orthodontics (PGO). In this
regard, PGO finds more and more applications in modern dental treatments, most of which
need to be multidisciplinary to be predictable and biologically oriented. Modern dentistry
aims to rehabilitate patients in terms of function, aesthetics, and phonetics while trying to
be minimally invasive. The necessity of orthodontic tooth movement prior to prosthetic
rehabilitation is fundamental for some patients to optimize both aesthetic and functional
aspects of dental treatment. However, this topic has not been supported by adequate
scientific evidence since most articles regarding pre-prosthetic orthodontics, including
the present report, are clinical reports supported by clinicians” opinions and without
comparative assessment [27]. However, these reports can provide useful information to
dentists in recognizing which patients could benefit from orthodontics intervention and
understanding how orthodontic treatment can be utilized to improve the prognosis of
prosthetic rehabilitation.

Generally, the treatment plan for patients requiring pre-prosthetic orthodontics must
always begin with a diagnostic wax-up. This important tool enables both the orthodontist
and the prosthodontist to visualize the final results. The orthodontist should confirm
that the virtual changes in tooth position can be clinically achievable; the prosthodontist
should confirm that the planned tooth position is ideal for the future prosthesis, considering
both aesthetic and functional parameters. In this regard, the Invisalign GO system has
simplified the treatment plan stages of the PGO approach since the digital pre-visualization
of the outcomes represents a “common field” where prosthodontists and orthodontists can
interact and make the best decision according to patients’ needs. The final occlusion can
be customized according to the individual’s dental arch form and preferences for smile
aesthetics. Adequate communication between prosthodontists (or restorative dentists),
orthodontists, and other dental specialists is crucial to achieving programmed clinical



J. Pers. Med. 2022, 12,1716

16 of 17

References

outcomes; each specialist should know when to intervene, the treatment time required to
reach the established objectives, and the cost of the provided treatment. At the same time,
the patient expects to know this information before agreeing to the proposed treatment
plan [28,29].

Furthermore, CAT has represented a “game changer” in the clinical management
of multidisciplinary orthodontic treatment. Traditionally, orthodontists are trained to be
reactive, which means that each biomechanical decision is made “reactively” based on the
clinical response to the previous appliance’s activation [30]. The clear aligner technique
requires a more “proactive,” disciplined approach. The final treatment can be previewed
and becomes an integral part of the complex prosthetic rehabilitation treatment. This
requires a paradigm shift in the thought process from a “reactive” approach to a “proactive”
approach. Another advantage of CAT is the possibility to customize the biomechanics
by staging tooth movements in a specific sequence in the software program. The rate of
tooth movement may also be adjusted according to the individual’s bone physiology by
altering the scheduled number of days for aligner changes, depending on the individual’s
response to tooth movement. This aspect is extremely important in adult patients affected
by periodontal diseases or impacted teeth, where it is necessary to modulate the orthodontic
movement from qualitative and quantitative perspectives [30-32].

However, it must be underlined that Invisalign Go is designed for minor orthodontic
tooth movements and does not deal with the planning of complex orthodontic biomechanics
or orthodontic treatment involving significant occlusal changes and requiring the biome-
chanical skills of experienced orthodontists. Since the authors’ considerations are based
on clinical cases, future studies involving CAT systems for pre-prosthetic orthodontics are
warmly encouraged.

3. Conclusions

Aesthetic rehabilitations require a multidisciplinary approach to satisfy patients’ ex-
pectations and respect the orofacial biological and functional principles. Prosthetically
guided orthodontics (PGO) optimizes the effectiveness of aesthetic rehabilitation and the
maintenance of biological parameters of tooth preparation. At the same time, the Invisalign
GO system provides clinicians with a comprehensive digital platform to plan pre-prosthetic
orthodontic movement and generate an aesthetic orthodontic solution with clear aligners.

Author Contributions: Writing, A.L.G.; co-writing, P.V. and V.R.; conceptualization, P.V.; supervision,
G.I and R.L,, image curation, ER. and E.C.; writing-review and editing, G.I., A.L.G. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient(s) to publish this paper.

Data Availability Statement: Data are available from the corresponding author upon reasonable request.

Acknowledgments: The authors would thank Raffaele Cavalcanti for the surgery performed and
the dental technician Cataldo Grammatica, Francesco De Giovanni and Michele Signorile for the
laboratory procedures.

Conflicts of Interest: The authors declare no conflict of interest.

1.  Diedrich, P. Preprosthetic orthodontics. J. Orofac. Orthop. 1996, 57, 102-116. [CrossRef] [PubMed]
2. Cohen, B.D. The use of orthodontics before fixed prosthodontics in restorative dentistry. Compendium 1995, 16, 110, 112, 114

passim; quiz 120.

3.  Pinho, T.; Neves, M.; Alves, C. Multidisciplinary management including periodontics, orthodontics, implants, and prosthetics for
an adult. Am. J. Orthod. Dentofac. Orthop. 2012, 142, 235-245. [CrossRef] [PubMed]

4. Uribe, F; Janakiraman, N.; Nanda, R. Interdisciplinary approach for increasing the vertical dimension of occlusion in an adult
patient with several missing teeth. Am. |. Orthod. Dentofac. Orthop. 2013, 143, 867-876. [CrossRef] [PubMed]


http://doi.org/10.1007/BF02190483
http://www.ncbi.nlm.nih.gov/pubmed/8647555
http://doi.org/10.1016/j.ajodo.2010.10.026
http://www.ncbi.nlm.nih.gov/pubmed/22858334
http://doi.org/10.1016/j.ajodo.2012.05.022
http://www.ncbi.nlm.nih.gov/pubmed/23726337

J. Pers. Med. 2022, 12,1716 17 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

Turner, K.A.; Missirlian, D.M. Restoration of the extremely worn dentition. J. Prosthet. Dent. 1984, 52, 467-474. [CrossRef]
Beddis, H.P; Durey, K.; Alhilou, A.; Chan, M.F. The restorative management of the deep overbite. Br. Dent. ]. 2014, 217, 509-515.
[CrossRef]

Torbjorner, A.; Fransson, B. Biomechanical aspects of prosthetic treatment of structurally compromised teeth. Int. ]. Prosthodont.
2004, 17, 135-141. [CrossRef] [PubMed]

Ishihara, Y.; Kuroda, S.; Sugawara, Y.; Kurosaka, H.; Takano-Yamamoto, T.; Yamashiro, T. Long-term stability of implant-anchored
orthodontics in an adult patient with a class ii division 2 malocclusion and a unilateral molar scissors-bite. Am. J. Orthod. Dentofac.
Orthop. 2014, 145, S100-5113. [CrossRef] [PubMed]

Kennedy, D.B. Treatment strategies for ankylosed primary molars. Eur. Arch. Paediatr. Dent. 2009, 10, 201-210. [CrossRef]
[PubMed]

Magkavali-Trikka, P.; Emmanouilidis, G.; Papadopoulos, M.A. Mandibular molar uprighting using orthodontic miniscrew
implants: A systematic review. Prog. Orthod. 2018, 19, 1. [CrossRef] [PubMed]

Giuca, M.R; Pasini, M.; Drago, S.; Del Corso, L.; Vanni, A.; Carli, E.; Manni, A. Influence of vertical facial growth pattern on
herbst appliance effects in prepubertal patients: A retrospective controlled study. Int. J. Dent. 2020, 2020, 1018793. [CrossRef]
[PubMed]

Lo Giudice, A.; Ortensi, L.; Farronato, M.; Lucchese, A.; Lo Castro, E.; Isola, G. The step further smile virtual planning: Milled
versus prototyped mock-ups for the evaluation of the designed smile characteristics. BMC Oral. Health 2020, 20, 165. [CrossRef]
[PubMed]

Michelinakis, G.; Apostolakis, D.; Kamposiora, P.; Papavasiliou, G.; Ozcan, M. The direct digital workflow in fixed implant
prosthodontics: A narrative review. BMC Oral. Health 2021, 21, 37. [CrossRef] [PubMed]

Ankli, V;; Limeira, ELR.; Yamauti, M.; Sa, T.C.M. Gingival veneer used as prosthetic solution for esthetic-compromised malposi-
tioned dental implant. Contemp. Clin. Dent. 2018, 9, 123-127. [PubMed]

Loreto, C.; Filetti, V.; Almeida, L.E.; La Rosa, G.R.M.; Leonardi, R.; Grippaudo, C.; Lo Giudice, A. Mmp-7 and mmp-9 are
overexpressed in the synovial tissue from severe temporomandibular joint dysfunction. Eur. ]. Histochem. 2020, 64, 3113.
[CrossRef]

Paolone, M.G.; Kaitsas, R. Orthodontic-periodontal interactions: Orthodontic extrusion in interdisciplinary regenerative treat-
ments. Int. Orthod. 2018, 16, 217-245. [CrossRef]

Smielak, B.; Andruch, 1. Multistage implantology-orthodontic-prosthetic treatment: A case report. J. Am. Dent. Assoc. 2018, 149,
787-793.€3. [CrossRef] [PubMed]

Lucchese, A.; Porcu, F; Dolci, F. Effects of various stripping techniques on surface enamel. J. Clin. Orthod. 2001, 35, 691-695.
[PubMed]

De Felice, M.E.; Nucci, L.; Fiori, A.; Flores-Mir, C.; Perillo, L.; Grassia, V. Accuracy of interproximal enamel reduction during clear
aligner treatment. Prog. Orthod. 2020, 21, 28. [CrossRef] [PubMed]

Lucchese, A.; Manuelli, M. Prognosis of third molar eruption: A comparison of three predictive methods. Prog. Orthod. 2003, 4,
4-19.

Caccianiga, G.; Crestale, C.; Cozzani, M.; Piras, A.; Mutinelli, S.; Lo Giudice, A.; Cordasco, G. Low-level laser therapy and
invisible removal aligners. |. Biol. Regul. Homeost. Agents 2016, 30, 107-113.

Jeremiah, H.G.; Bister, D.; Newton, ].T. Social perceptions of adults wearing orthodontic appliances: A cross-sectional study. Eur.
J. Orthod. 2011, 33, 476-482. [CrossRef] [PubMed]

Giirel, G. The science and art of porcelain laminate veneers. Quintessence 2003, 195, 543.

Mehta, S.B.; Banerji, S.; Aulakh, R. Patient assessment: Preparing for a predictable aesthetic outcome. Dent. Update 2015, 42, 78-80,
74-82, 86. [CrossRef]

Lo Giudice, A.; Quinzi, V.; Ronsivalle, V.; Martina, S.; Bennici, O.; Isola, G. Description of a digital work-flow for cbct-guided
construction of micro-implant supported maxillary skeletal expander. Materials 2020, 13, 1815. [CrossRef]

Giuca, M.R; Carli, E.; Lardani, L.; Pasini, M.; Miceli, M.; Fambrini, E. Pediatric obstructive sleep apnea syndrome: Emerging
evidence and treatment approach. Sci. World J. 2021, 2021, 5591251. [CrossRef] [PubMed]

Richards, D. Evidence-Based Dentistry: Managing Information for Better Practice. Quintessentials of Dental Practice, 1st ed.; Quintessence
Pub Co.: London, UK, 2008.

Kokich, V.G.; Spear, EM. Guidelines for managing the orthodontic-restorative patient. Semin. Orthod. 1997, 3, 3-20. [CrossRef]
Venezia, P,; Torsello, F.; Cavalcanti, R.; D’Amato, S. Retrospective analysis of 26 complete-arch implant-supported monolithic
zirconia prostheses with feldspathic porcelain veneering limited to the facial surface. ]J. Prosthet. Dent. 2015, 114, 506-512.
[CrossRef]

Carli, E.; Pasini, M.; Lardani, L.; Giuca, G.; Miceli, M. Impact of self-ligating orthodontic brackets on dental biofilm and periodontal
pathogens in adolescents. J. Biol. Regul. Homeost. Agents 2021, 35, 107-115.

Briguglio, F.; Zenobio, E.G,; Isola, G.; Briguglio, R.; Briguglio, E.; Farronato, D.; Shibli, J.A. Complications in surgical removal
of impacted mandibular third molars in relation to flap design: Clinical and statistical evaluations. Quintessence Int. 2011, 42,
445-453.

Gkantidis, N.; Christou, P.; Topouzelis, N. The orthodontic-periodontic interrelationship in integrated treatment challenges: A
systematic review. J. Oral. Rehabil. 2010, 37, 377-390. [CrossRef] [PubMed]


http://doi.org/10.1016/0022-3913(84)90326-3
http://doi.org/10.1038/sj.bdj.2014.953
http://doi.org/10.1016/j.prosdent.2004.06.017
http://www.ncbi.nlm.nih.gov/pubmed/15119862
http://doi.org/10.1016/j.ajodo.2013.07.016
http://www.ncbi.nlm.nih.gov/pubmed/24680017
http://doi.org/10.1007/BF03262683
http://www.ncbi.nlm.nih.gov/pubmed/19995503
http://doi.org/10.1186/s40510-017-0200-2
http://www.ncbi.nlm.nih.gov/pubmed/29308540
http://doi.org/10.1155/2020/1018793
http://www.ncbi.nlm.nih.gov/pubmed/32399031
http://doi.org/10.1186/s12903-020-01145-z
http://www.ncbi.nlm.nih.gov/pubmed/32503567
http://doi.org/10.1186/s12903-021-01398-2
http://www.ncbi.nlm.nih.gov/pubmed/33478459
http://www.ncbi.nlm.nih.gov/pubmed/29599598
http://doi.org/10.4081/ejh.2020.3113
http://doi.org/10.1016/j.ortho.2018.03.019
http://doi.org/10.1016/j.adaj.2018.04.028
http://www.ncbi.nlm.nih.gov/pubmed/29941150
http://www.ncbi.nlm.nih.gov/pubmed/11803666
http://doi.org/10.1186/s40510-020-00329-1
http://www.ncbi.nlm.nih.gov/pubmed/32719906
http://doi.org/10.1093/ejo/cjq069
http://www.ncbi.nlm.nih.gov/pubmed/20651044
http://doi.org/10.12968/denu.2015.42.1.78
http://doi.org/10.3390/ma13081815
http://doi.org/10.1155/2021/5591251
http://www.ncbi.nlm.nih.gov/pubmed/33981185
http://doi.org/10.1016/S1073-8746(97)80036-9
http://doi.org/10.1016/j.prosdent.2015.02.010
http://doi.org/10.1111/j.1365-2842.2010.02068.x
http://www.ncbi.nlm.nih.gov/pubmed/20202098

	Introduction 
	Case 1 
	Case 2 
	Case 3 

	Discussion 
	Conclusions 
	References

