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In our modern society, the value of a smile is becoming increasingly important. Smiling is one of our most powerful communication tools and can influence people’s first impressions significantly. It has a fundamental impact, not only on esthetics, but also on facial expressions, masticatory function, phonetics, and verbal expression.


A healthy smile showing bright white teeth represents a combination of the perception of “beauty” and “health.” A common request from patients all over the world nowadays is for dental treatments that optimize esthetics and function in order to help them enhance their self-esteem and improve their professional and personal relationships.


The challenge for the modern dentist is to balance the esthetic and functional objectives, and seek to achieve the best result through minimally invasive dental procedures that respect the biological parameters. 


The authors of this book have made a valuable contribution to our profession by putting together, in a clear, efficient, understandable, and logical way, all the concepts related to dental esthetics, explaining them from both an academic and a practical point of view.


The entire dental community will benefit greatly from the contents of this book.


Mauro Fradeani, MD, DDS
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Preface


 


The idea of this book appeared five years ago, when we undertook the task of publishing a medical specialty book with a print run of 10,000 copies to be distributed throughout Romania. The budget for producing so many copies of a book is huge, and only by accessing non-refundable co-financing was this project possible.


The success of the Romanian edition propelled us into a partnership with the prestigious Quintessence Publishing, the English version being, in accordance with the wishes of ourselves and the editors, the first in a series of translations from various national editions.


The content covers the entire range of esthetic dentistry, including all the information a dental surgeon would require to be able to practice esthetic dentistry on a daily basis.


In choosing the co-authors, we intended maintaining a balance between academics – who are implicitly highly professional when writing for their specialty, and whose experience is extremely valuable – and practitioners, who have a rich store of case records, and who have been trained in international centers by top specialists. Their contribution offers a fresh and clear outlook, interesting cases, and a straightforward writing style acquired through their daily activity in the dental office.


The book mainly addresses dental practitioners who want to improve their work and put a beautiful smile on their patients’ faces as a guarantee of quality. By integrating the information in this book into your daily practice, you can become a dentist oriented toward dental esthetics. We are also sure that even the more experienced among you, with vast experience in esthetic dentistry, will be able to find useful information that will help improve your daily work.


The book is composed of 15 chapters, divided into two parts by an invisible line. The first part includes information and data that lay a solid foundation for the clinical activities described in the second part. Thus, the first eight chapters comprise introductory elements and general principles of dental and dentofacial esthetics, such as photographic examination, communication with the patient in the esthetic assessment, integration of the provisional esthetic rehabilitation into the therapeutic plan, materials used in esthetic restorations, minimally invasive procedures in esthetic dentistry, principles of adhesion to particular dental structures, and tooth discoloration. 


Chapter IX to XV cover the practical aspects of esthetic dentistry, such as the esthetic restorations of the anterior and lateral teeth, the protocol for adhesive fixations in esthetic restorations, CAD/CAM systems, and techniques in the dental office.


The final three chapters introduce a modern, interdisciplinary, prosthetic-orthodontic-periodontal approach, consisting of complex cases that require teamwork for a successful outcome.


We conclude by wishing you success in your professional activity, and wonderful smiles on the faces of all your patients.


The authors
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Chapter I


ESTHETIC DENTISTRY IN THE MODERN DENTAL PRACTICE







1.1 ESTHETIC DENTISTRY AS A SPECIFIC PROFILE IN DENTAL PRACTICE MANAGEMENT







Esthetics is one of the never-ending medical specialties. In a world haunted by the image of eternal youth and beauty, people will always search to obtain the “perfect” image. News reports are full of stories that success and happiness follows immediately and unconditionally after a major physical transformation, and it is obvious how much everyone yearns for beauty. Esthetic dentistry is one of the most powerful instruments for renewing facial aspects, and there are studies that assert that the mouth and the smile are the most noticeable facial features. 





Consequently, as dental estheticians, we can certainly enter our patients’ lives and change them for the better, forever. An amusing story from a dental practice describes a female patient who had had her smile reconstructed by applying 10 maxillary dental veneers, after an almost complete body makeover. After finishing the dental esthetic treatment, she declared that everybody had noticed a change in her for the better, while the esthetic modifications of her body had remained unobserved by her close friends and relatives. 


Frequent discussions during esthetic dental congresses refer to the following questions: “Is there an esthetic dentistry and an unesthetic one?” and “Do I want to make an esthetic restoration today and a non-esthetic one tomorrow?” We do not want to believe that these contrasts exist, but definitely the final results differ from dental practice to dental practice and from patient to patient. The difference between a dentist who specializes in esthetic dentistry and a general dentist is that the former, before starting a treatment, will make an evaluation of the smile and of the type of patient. This will assume solid knowledge regarding facial, dental, and periodontal esthetics, as well as good communication skills, in order to understand what the patient wants and expects. In conclusion, the dentist must be not only first and foremost a professional, but also a fine psychologist.1,2 


This is why we thought of systematizing the factors that differentiate between a dental practice with exceptional esthetic results and one with more modest results. These factors are related to the dentist, personnel, equipment, patients, and management.3–5


Let us say we have a dental practice, new or old, and we would like to change its profile and concentrate more on dental esthetic treatments. Where should we begin? How should this transformation take place? Once, during a congress where several esthetic cases were presented, I heard some dentists in the room talking and complaining that they did not have patients who “would ask for such treatments”. This idea is totally wrong! Never, or extremely rarely, will a patient ask the dentist for a certain type of treatment. The algorithm we should follow is: information; knowledge; practice; proposal; persuasion; and, finally, undertaking the treatment. In other words, the dentist must have state-of-the-art information and must undertake as many continuing medical education courses as possible, and dedicate a good part of his/her free time to accumulating new esthetic dentistry knowledge. We consider that anyone can become a successful esthetician, the only question is: What should one give up for this purpose? Mainly, a great deal of free time needs to be dedicated to study.6–8


For this training to be successful in daily practice, dentists should make an informed choice regarding the types of courses that could offer them these skills. We consider that, in addition to esthetics courses in prosthetics, dental occlusion, color, dental photography, periodontology, and implantology would be necessary. The knowledge acquired during courses and congresses should be permanently added to and developed by reading reference books in the field and subscribing to various publications in order to be continually updated about new trends and technologies.9,10 


The personnel of the esthetic dentistry practice must always be trained, according to their position, in the treatments that are carried out in the dental practice. The patient’s first contact is the person who answers the phone at the reception desk. This person plays a major role because s/he offers the first impression, which can be defining for the whole office. S/he should be a pleasant and extremely professional person, who will win the patient’s trust and offer enough information about treatments in a way that will persuade the patient to make an appointment. Subsequently, the meeting with the receptionist must strengthen this first good impression. Moreover, the receptionist should be able to offer relatively complex information regarding the different treatments. The details of the treatments will be offered, of course, by the dentist. 


The dentist’s personal assistant is one of the most important people, as s/he is closest to the dentist, knows the treatment stages in detail, and can provide the patient with valuable information. The personal assistant can also confirm the dentist’s professionalism and qualities by telling the patient about successful cases completed by the dentist. Very often patients trust information offered by a team member because that team member does not have a direct material interest in the case.11


Dentists are at the top of this ladder and, until they meet the patient, their image must be enhanced each time the patient meets with other team members. This is why the way the auxiliary staff talk, as well as their smiles and general appearance, influences the dentist’s image. When meeting the patient, the dentist must be able to listen to the patient’s wishes, to inspire trust and confidence, and to explain all possible treatments in such a way that the patient can easily understand. S/he must present all treatment types that may meet the patient’s needs, instead of waiting for the patient to suggest his/her own ideas for treatment. 


The esthetic dentistry practice must be congenial, clean, nicely perfumed, and have an attractive atmosphere. There should be numerous photos showing wonderful smiles, albums with “before” and “after” cases, explanatory videos, and brochures, which will encourage the patients’ interest and their wish to obtain more information.


In addition, the practice should be equipped with all that is necessary for performing the esthetic treatment correctly: an esthetic analysis sheet; a very good camera and everything that has to do with photos and case documentation; large-screen computers and smile design software; a large range of composites to form the mock-ups; rotary instruments (turbines, multiplication pieces, reduction pieces, finishing pieces, precalibrated mill sets, and specific forms for making precise preparations); augmentation optical instruments (dental microscopes or loupes); quality materials for making the provisional works, in color ranges with pigments and glazes; precision impression materials, preferably with automatic mixing for increased quality; specific materials and instruments for expanding the sulcus; equipment for optical impression; colorimeter and spectrophotometer for colored maps; materials for bonding; airborne particle-abrasion instruments; ultrasound baths; isolation systems; several adhesive cement systems; and finishing systems.


The patient entering the esthetic dental practice has specific wishes and the dentist must be a good psychologist in order to make a correct selection of the patients who can be treated. Generally, the patients who want to increase their self-esteem and their self-confidence are looking for better social, personal, and professional perspectives. They have real personal complexes, or are people who have been influenced by the beautiful images reported in the media, or by acquaintances who have successfully changed their appearances – the thereby their lifestyles – in their search for eternal youth. 


The patients to be avoided are those who have visited several esthetic practices, have changed many of their treatments over a short period of time and for whom no treatment has been good enough, and who have a totally unrealistic vision of what they could look like. The patients who are going to be treated will become very close to the esthetician because s/he must understand their wishes and visions about this image change. Treatment will start only after patients have understood the procedure, and accepted, by signing a consent form, the medical team that will take care of their case, as well as the timespan and the specified costs involved.


After the treatment ends, the patient will have to be monitored and educated in order to maintain the correct dental hygiene and relevant lifestyle. Besides having regular checkups, patients should receive information periodically regarding new treatments as they appear (this should be done only with the patient’s consent). We suggest that patients should also be sent greeting cards for their birthdays or at Christmas or Easter, in order to show them that they are important to the practice. 


The dentist may become an exceptional esthetician as long as s/he is passionate about beauty in general and about esthetic dentistry in particular. We also believe that the dentist’s smile, and those of his/her team, is an additional argument for the patient to choose an esthetic solution. Knowledge regarding the materials and techniques, as well as how to achieve esthetic results, will make estheticians believe in what they are doing, and thus they will be able to easily convince their patients of the quality of their treatments. If the dentist believes in the treatments offered, so will the patient. Let’s not forget that we have the chance to change our patients’ lives, to give them back their self-esteem and to make them happy, and this is absolutely extraordinary!





1.2 INTERDISCIPLINARY COMMUNICATION AND RELATIONSHIP


The remarkable progress made by dental medicine in the past decade has led to an extremely large number of available therapeutic options. To reach optimal performance in so many aspects of dental treatments, the dentist should be continuously in touch with the vast amount of information that appears (courses, presentations, specializations, etc). This is why it is ideal for complex cases to be approached and solved by a team of specialists. These specialists should work together like an orchestra, led by the esthetician dentist, who is the “conductor”.


A possible scenario would be the following: the patient arrives at the esthetic dental clinic and is met by the case coordinator, who is the dentist who will write the case history, conduct the examination, establish the patient’s needs and wishes, and decide which esthetic problems should be resolved by carrying out the prosthetic procedures.


At that moment, the dentist will be able to decide, after making a complex analysis, the final plan, ie, what the final result should be. Knowing the starting point (the patient’s initial situation) and the end point (the final situation with the approved esthetic result), the coordinator can propose the treatment stages. In other words, an actual treatment, assumed both by the dentist and the patient, requires that the final result is known in detail and with certainty. This final point will allow previous stages to be seen, and allow a decision about what in the initial situation has to be changed. 


Most of the time the dentist has a vague idea regarding the final result, and subsequently most of the stages of the case are decided as s/he is working, sometimes in an empirical manner. The patient does not know the final result and creates his/her own vision and idea, which is often completely unrealistic. Many of the tensions and problems that occur between the dentist, the patient, and the technician are caused by different visions. Without knowing the final result precisely, the dentist is in the awkward position of “selling” a final product to the patient without actually showing him/her anything. To draw an analogy, it is like a situation where someone wants to buy a car, but after arriving at the sales office, finds that there is no car inside, no possibility of a test-drive, and no photo; only the car dealer describing a potential acquisition. Would you invest a large sum of money in a car without seeing it? Highly improbable! 


This is why we always start a complex esthetic treatment just as one would the construction of a house: first the outside facades are drawn (the final esthetic project), then the internal division of the house (treatment stages), then the loadbearing elements, the installations, etc (the pre-prosthetic treatment itself), and thus working back to the foundation (the patient’s initial situation).


After taking all these steps, and knowing precisely the final image of the patient, we suggest a meeting of the team of specialists who will be involved in resolving the case. The team can meet physically, or a videoconference can be scheduled. 


At this moment, the treatment coordinator will present the case to the team (photos, models, radiographs, computed tomography scans, the final project) and they will decide on the correct staging of the case and what work each specialist has to do.


This is a very important moment because all those involved will have an image of the final result and will be able to assess if the proposed intermediary stages can be finalized successfully. Each specialist will be able to explain to the coordinator exactly how each stage will be realized, how much time will be needed, and what the period required will be. The coordinator can provide exact details about the projected result, and thus all those involved can be in agreement. At this moment, the final treatment plan can be written, the approximate costs can be evaluated, an estimation of the period of time required can be made, and appointments can be scheduled for the patient. 


In our experience, dentists from several fields can be involved, eg, restorative therapy, orthodontics, endodontics, periodontics, surgery-implantology, in order to resolve a complex case.12,13 Now we shall examine each specialty. 


1.2.1 Restorative therapy


It is preferable when a prosthetic treatment is required on vital teeth that have old fillings, that these fillings should be redone, even if they seem to be correct at clinical or radiological examination. We suggest this because it is possible that when, for example, one is making the ceramic veneers on the maxillary anterior teeth, these may have proximal fillings. These fillings can produce a pulpitis after finalizing the veneers, which the patient might erroneously assume were created by the prosthetic treatment. By remaking the fillings we ensure that the teeth were treated by us, and in the case of failure, we can assume responsibility for the problem on the basis of our treatment, not that of other dentists. 


Another reason is that it is possible when removing the old fillings that complications of existing dental caries that were not suspected by the patient (an asymptomatic tooth) or by the dentist could be discovered.


There are situations where the patient has teeth with caries, on which prosthodontic treatment should be carried out for esthetic purposes. Even if they do not seem extensive, they should be treated before starting the esthetic treatment. We suggest this because the clinical and radiological examinations do not always provide precise information regarding the extent of the decay. Thus, the margin of the prosthetic restoration at the end of the treatment can be modified: it is known, for example, that the ceramic veneer should preferably have the margins on the enamel. Also, the color of the restorations must sometimes be changed (more often in the case of a lighter shade) in order not to influence the final result (eg, that of a thin veneer) or for the color to be matched with the bleached teeth. 


1.2.2 Whitening therapy


There are a series of dental whitening procedures that involve the use of thermoformed trays in which an active substance of different concentrations is applied, and which the patient can use either at home or under medical supervision. There are also whitening procedures that take place in the dental office and can be performed with the help of a polarized light lamp or a laser. These procedures have the advantage of being quicker and less painful before and after the intervention through better control of the whitening substances and of the marginal periodontium (see Chapter VIII).


The whitening treatment should be scheduled in advance, as it takes some time until the color stabilizes. Also, studies show that a specific period of time between the whitening and the bonding of the veneers should be allowed in order not to compromise the quality of the adhesion.14-16


1.2.3 Occlusal therapy


Occlusal therapy is one of the key factors in ensuring final success. The initial occlusal examination is vital before starting the treatment. The main objectives are occlusal stability in maximum intercuspation (MI) and centric relation (CR) and providing the functional guides (in anterior and lateral movements). 


Screening the active and passive interferences in the mandibular kinematics protects the dentist from future failures. The analysis of the anterior guidance is extremely important, especially for esthetic restorations in the maxillary anterior region. For example, patients frequently have dental crowding in the mandibular anterior area. This may determine active protrusive interferences, which will produce fractures of the veneers, uneven abrasion of the incisal edges, and debonding of the classically cemented crowns. Also, inferior dental crowding requires initial orthodontic treatments or leveling of the occlusal area by selective grinding or coronoplasty, in order to make a correct upper guidance.


 These modifications must be explained to the patient at the beginning of the treatment and not at the stage when the ceramic reconstructions have been tried-in and signs of occlusal dysfunction appear. In this situation, we have to modify the treatment plan while carrying it out, which leads to higher costs and extra time, including the patient’s lack of compliance and compromise. Let us not forget that the passive protrusive interferences, especially in the last molars, may determine modifications in the anterior teeth (dental diastema, protrusions, extrusions, mobility), a situation which is also known as the Thielemann phenomenon.17


The lack of mandible stability in MI and CR may cause it to slide sagittally or transversally, with microshocks in the restorations and the development of complications, either in the reconstructions or in the dentomaxillary apparatus: dental (abrasions, pulp complications), periodontal (gingival recessions with the exhibition of the dental-prosthetic junction, position modifications, mobility), muscular (pains, spasms, contractures), and articular (blockages, pain, modifications in dynamics, articular noises). In global esthetic restorations, the CR position will be the only reference point.18 This is why the dentist must know mandible manipulation and CR recording techniques. In this situation, the vertical dimension of occlusion (VDO) should be considered as well. It can be modified only in CR, and by choosing an optimum VDO, the dentist can gain extra space for restorations.19


In conclusion, dental occlusion is the key factor that provides both the functional esthetic restorations and the health of the dentomaxillary apparatus. It is the esthetician’s wish that the patient should enjoy not only an improved esthetic image, but also the ability to function well with the esthetic restorations. Our patients should not only look good, but also eat well (correct mastication), speak well (correct phonation), and be able to express their satisfaction with the restorative work.


 1.2.4 Orthodontic therapy


Orthodontics has been (and sometimes still is) underevaluated as it is considered a treatment only for children and teenagers. But this type of treatment is an extremely important tool in esthetic dentistry. Sometimes, without preliminary orthodontic treatment, the positive results of the esthetic treatment are improbable, or even impossible. We have tried to summarize some indications for orthodontic treatments for esthetic purposes:20,21


• Dental vertical movements: these refer to the intrusion of extruded teeth that exceed the occlusion plane and prevent the prosthetic restoration of the antagonistic arch (the correction of the occlusal sagittal curves), the intrusion of a central incisor for the symmetry of the gingival margins if a periodontal intervention is not wanted. A tooth with incomplete eruption, or the entire anterior group, can be modified in order to correct the incisal curve to be parallel with the line of the inferior lip.22


• Retrusions or protrusions of the anterior teeth whose initial position would modify the prosthetic solution or would involve a deeper tooth preparation.


• In cases of diastemas that are too large, dental movements can be made in order to redistribute the interdental spaces for better proportions between width and length.


• Remaking the contact points by modifying the dimensions of the interdental papillae.


• Straightening the rotated teeth by opening the spaces for the dental implantations and correcting the distribution of the mastication forces in the teeth axes.


• The orthodontic extraction of an untreatable tooth in order to create bone for implants.23,24


• Solving dental crowding by correcting the arch forms and the active centric line and functionally esthetic lines. 


• Remaking the guidances (especially in solving anterior crowding) and the occlusal stability by re-establishing the multiple contact points in MI and CR.25,26


• Slightly correcting the gingival smile orthodontically, more in connection with orthognathic and periodontal surgery.27


• Modifying the dental axes and correcting the width of the smile.


All these modifications are extremely important because they aim to outline the dental, periodontal, and facial esthetics criteria, and finally help to perform a minimally invasive treatment. 


1.2.5 Endodontic therapy 


The current trend in dentistry is called “minimally invasive”. This means a minimal preparation for veneers with a minimal sacrifice of dental structure. 


It is obvious that in this situation, endodontic treatment appears to be a therapy that is far away from this viewpoint.


However, there are a series of situations that would indicate this therapy:28


• Extensive carious decay that compromises the pulp or is in close proximity to the pulp chamber, which would cause problems during prosthetic treatments.


• Incorrect endodontic treatments.


• A vital tooth that has insufficient dental tissue to ensure the retention of future crowns.


• Orthodontically unrecovered dental malpositions that need a large sacrifice of dental substance.29–31


 1.2.6 Implant therapy


Implant therapy is an area that is continually gaining more ground in current dental practice. However, esthetics based on anterior implants requires special care. These particular aspects refer to: 


• Non-traumatic extractions with special instruments to allow immediate implantation.


• The stability of the esthetic results, for which the area should be augmented with connective tissue graft.


• The positioning of the implant, which is vital both for correct esthetics and for the prevention of subsequent vestibular recessions.


• Cases where the CT shows enough bone to make a flapless implant insertion in order to avoid gingival scars in the anterior area.32–35


 1.2.7 Periodontal therapy


 


Another very important trend in dentistry nowadays is represented by the increased attention paid to the connection between periodontal and prosthetic treatments. This connection is the weak point (“Achilles’ heel”) and the place where patients most often notice that “the tooth is a fake”.


Any successful esthetician should ideally have a skilled periodontist as a very good friend. More and more emphasis is being placed on pink esthetics and the junction between the tooth and the gum. The aspects in which periodontics for esthetic purposes can be of great assistance are:36–43


• Making correct gingival outlines with the symmetry of the central incisors and the gingival level of the lateral incisors below the tangent between the canines and the centrals. 


• Making the correct gingival zeniths.


• Obtaining correct dental proportions.


• Obtaining more thickness in the fixed gingiva in order to mask the dark color of the dental root through a thin periodontium.


• Remaking the outline of the vestibular cortical bone, both for implants and for the edentulous ridge in the anterior area.


• Covering the gingival retractions.44


• Reconstructing the papillae.45


• Treating gingival excess.


• Preparing the site for the ovate pontic in the edentulous ridge.




All these surgical periodontal techniques have the role of improving the pink esthetic score, which will ensure a special final aspect and will maintain the health of the periodontal complex.45–48





Some clinical cases are now presented, which exemplify the idea of interdisciplinarity in esthetic treatments (Figs 1-1 to 1-24).




Case 1: A female patient wanted six ceramic veneers from teeth 13 to 23. The teeth, at the first consultation, presented apparently correct composite proximal fillings. These had been made in another dental clinic a short time before and the patient did not want their replacement before the prosthetic treatment. When the teeth were prepared, these composite restorations became detached and it was noticed that the pulp in tooth 22 was penetrated in an asymptomatic way with necrosis (Figs 1-1 to 1-4).
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Fig 1-1 The initial situation with the presence of proximal composite fillings. 
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Fig 1-2 The opening of the pulp chamber in 22 under the old filling.
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Fig 1-3 Remaking the proximal fillings and preparing for the endodontic treatment. 
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Fig 1-4 The final situation.







Case 2: A female patient was not satisfied with her prosthetic treatment from teeth 12 to 22 and especially with the gum color at the level of the dental-prosthetic junction. We noticed the presence of four porcelain fused to metal (PFM) crowns and a purple color in the maxillary vestibular area. The modified color was due to the darkened roots following a previous endodontic treatment, along with a thin periodontium. A double-purpose periodontal treatment was decided: a gingivectomy to improve the dental proportions and a connective tissue graft using the tunnel technique to thicken the gum and mask the radicular color. Secondly, four individual all-ceramic lithium disilicate pressed crowns were made (Figs 1-5 to 1-8).
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Fig 1-5 The initial situation.
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Fig 1-6 Gingivectomy.
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Fig 1-7 Connective tissue graft (tunnel technique).
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Fig 1-8 The final situation.







Case 3: A female patient wanted an esthetic restoration of the entire maxillary arch. During the examination, we noticed PFM cantilever bridges in the lateral sector and severe wear of the maxillary anterior teeth. The wear was accompanied by osseous regression and modification of the gingival level. The treatment chosen was crown lengthening with an apically positioned flap, implants, and lithium disilicate pressed crowns (Figs 1-9 to 1-12).
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Fig 1-9 The initial situation showing severe wear of the anterior maxillary teeth. 
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Fig 1-10 Esthetic periodontal surgical treatment in order to restore the dental proportions.
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Fig 1-11 The implants and the dental preparations.
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Fig 1-12 The final situation.





Case 4: A patient wanted prosthetic restoration of the right mandibular arch. At the first consultation, significant extrusion at teeth 15 and 16 was noticed, which prevented any form of treatment. To restore the curve of Spee and obtain the necessary space, a segmentary orthodontic treatment, two implants, and prosthetic restoration were decided (Figs 1-13 to 1-16).
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Fig 1-13 The initial situation with severe regression.
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Fig 1-14 Applying the segmentary fixed device and skeletal anchorage (mini-implants).
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Fig 1-15 Applying the implants.
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Fig 1-16 The final situation.







Case 5: A patient wanted esthetic treatment with veneers for the six maxillary anterior teeth. Because of the crowding and of the class III angle, orthodontic treatment was decided. Periodontal treatment followed to improve the symmetry of the gingiva, which could not be corrected with the orthodontic treatment. Finally, six feldspathic veneers were applied (Figs 1-17 to 1-20).
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Fig 1-17 The initial situation.
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Fig 1-18 Orthodontic treatment.
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Fig 1-19 Surgical periodontal treatment. 
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Fig 1-20 The final situation.







Case 6: A female patient wanted a full esthetic restoration. Although the patient initially wanted the extraction of the lateral incisors, she was persuaded to undertake a fixed monomaxillary orthodontic treatment followed by a light correction at the gingiva for 11 and 22 through laser-assisted gingivectomy. Finally, pressed ceramic veneers were applied (Figs 1-21 to 1-24).
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Fig 1-21 The initial situation.
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Fig 1-22 Orthodontic treatment.
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Fig 1-23 Laser-assisted gingivectomy and dental preparations.
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Fig 1-24 The final situation.











1.3 THE RELATIONSHIP BETWEEN THE ESTHETIC DENTAL CLINIC AND THE LABORATORY AND DENTAL TECHNICIAN


The dental technician is the person who succeeds in achieving implicitly the dentist’s vision and the patient’s wishes. Consequently, in this triad of dentist-patient-technician, what happens in the dental laboratory is of vital importance. 


For the esthetic results to meet the expectations of the patient, the dental technician’s work must be continually guided by the dentist.


From the authors’ experience, and after discussions with dentists and technicians, we have come to the conclusion that this communication between the dental clinic and the dental laboratory is often hindered at several levels. The dentist often transmits only a minimum amount of information and, unfortunately, this refers mostly to the type of treatment, the execution period, and especially the laboratory fees. Then, after this frugal communication, the final result is expected to be an extraordinary one. Most often the esthetic result the dentist expects is only in his/her mind, and merely in an incipient form. 


In turn, the dental technician does not ask for too many instructions, sometimes because of the fear of losing a collaborator or because s/he does not know what kind of information to ask for. Each of us have a work routine and most of the time it is difficult to escape from it. I have heard on several occasions dentists talking about a certain technician and saying that s/he is very good, but that they cannot work together. On the other hand, there are laboratories where the technicians love working with a certain dentist because they have never had any problems with him/her. 


Leaving aside these subjective opinions, a prosthetic treatment can be finalized successfully only when the communication between the parties involved is effective. Without this objective and precise communication, a dangerous professional triangle is created, similar to the Bermuda Triangle; a triangle in which the patient is the main pawn and in which we risk losing our professional reputation. 


The best results are obtained when the dental laboratory is in the same place as the dental clinic because the technician can meet the dentist and the patient and participate in all the case stages, if necessary. When this is not possible, communication must be extremely precise. 


Nowadays, due to the progress in long-distance communication, the possibilities of making ourselves seen, heard, and understood have increased greatly, and we must take advantage of them.49,50


As a first step, when a professional collaboration with a dental laboratory is initiated, it is most important to have an initial talk with the technician to see if a common language exists; in other words, to make sure that all ideas and knowledge coincide, or whether common ground can be achieved. Common work protocols for solving an esthetic case, as well as communication methods to be used, must also be discussed.51


At this juncture, it is also best to discuss the technical possibilities of the dental laboratory and of the dental office, the materials to be used, and the expected time frame for each stage. After these preliminary conditions have been fulfilled, the next step in defining the relationship would be setting up a clear work protocol that would be beneficial to everybody. 


Let us study a probable communication protocol between the dentist and the dental technician. When the patient comes for consultation, only after the case history has been looked at, the clinical examination has been made, and the radiographs and other necessary paraclinic examinations have been analyzed can the full documentation of the case begin. This documentation has the purpose of assisting the dentist to make a therapeutic decision in the patient’s absence, communicating with the dental laboratory efficiently, and ascertaining that the case is legally covered.


This documentation must include: 


• A standard photo set (see Chapter III), which would give information about the patient’s facial, dental-labial, and gingival characteristics.


• A short video, in which the patient speaks about his/her wishes regarding teeth esthetics. The video has a double purpose: on the one hand, it represents a document of the patient’s initial discourse, and on the other, it is a source of esthetic analysis. A video will show the patient’s esthetic problems better than a still photograph.


• Impressions for the study models; these must be very precise and made of quality materials in order to obtain accurate study models. 


• Occlusal recordings, such as the recording of the upper jaw position against the skull base with the transfer facebow, occlusal recordings in CR and MI according to the case, and/or eccentric wax recordings for articulator programming. In the case of special facilities in the dental office, there could also be computerized recordings of the condyle movements by axiography (condilography). All these recordings serve the purpose of ensuring the mounting of the models in a semi-adaptable articulator, which will be further programmed according to the patient’s condylar values. 


• If a VDO resizing is required, the facebow and the CR recordings are important in making this operation a success.


• Sometimes, because of a discrepancy between the facebow record, the external auditory canal position, and the bipupillary line, it is necessary to transmit the reference plane from the anterior area. This can be done by using a clinometer or other devices that are attached to the facebow, or, in their absence, on the occlusion impression from the anterior area. Some reference lines can be traced, or small wooden/plastic sticks can be applied parallel to the reference lines.




Sometimes, after analyzing and discussing with the patient, the dentist may be able to create a quick preview with composites (direct mock-up). This direct mock-up can demonstrate to the patient on the spot what could be achieved; it can also be a starting point for treatment and a phonetic and functional occlusal test. In addition, it can be a special marketing tool that can win the patient’s trust there and then. Pictures, videos, and study models of the direct mock-up can be added at that point to the initial documentation. 





After creating this documentation, the information can be sent to the laboratory physically (through impressions and the other recordings) and virtually, online (photos, videos).52 


In the laboratory, after assembling the models, the first discussion between the dentist and the technician can take place. This discussion can be direct, by phone or online, but it will be based on objective data: the patient’s documentation. At this juncture, based on all the information gathered, the planning of the esthetic project can be discussed. This is done either on the basis of a Digital Smile Design, or on the basis of the laboratory record. Whatever the method chosen, the treatment plan is decided by the dentist, with the help of the technician’s suggestions, based on the patient’s wishes. The commonly agreed modifications are then written down in the patient’s laboratory record.53–55


After finalizing the treatment plan, the technician will carry out the esthetic project by waxing up the study models. This stage will be performed in a totally different way because the technician will now be able to constantly consult the patient’s photos and the record indications.


The dentist will be able to test this wax-up in the patient’s mouth (indirect mock-up) (see Chapter IV), and new photos and videos can be made to decide potential changes with the patient. These will be noted in the record, and the final dimensions of the teeth will be measured with calipers.


Based on this new information, the technician can make the necessary adjustments and can create the provisional mock-up.


In the office, based on the indirect mock-up, the dentist will be able to make the minimally invasive preparation, and finalize the dental preparations.


Another important step in the communication with the laboratory is the impression, which can be either classical or scanned. The impression must be made perfectly and both parties involved must agree that it should be repeated until it is correct, for everybody’s sake. Also, the technician must know the characteristics of the impression material, so as not to exceed the molding time and keep the impression in improper conditions. The impression material type must be specified in the record.


Regarding communication, another problem is the color of the restoration. This is often a sensitive subject and the dentist may want to leave it in the technician’s hands. We consider that all parties, including the patient, must be involved. In the technician’s absence, the color may be decided by the dentist and, with the help of quality photos, be transmitted to the laboratory with a color key next to the tooth. 


Also, the dentist can determine the color instrumentally (spectrophotometers and colorimeters). With regards to all-ceramic crowns, it is necessary to assess both the teeth and the dental abutments’ color.


We suggest that, besides the color of the teeth, information about the macro and the micro texture, coloration, cracks, spots, and translucencies should be transmitted, and certain optical illusions should be made in the final restoration. We recommend taking some black-and-white photographs as well.


Based on these data, the final restoration should not create major surprises. In the dentist–technician communication, a final point of discussion must be when to finalize the case. It is absolutely necessary for the dentist to know the ceramic type and its properties, and the technical stages of making the restorations. Thus, s/he will be able to understand how much time the technician needs. Under these circumstances, they will agree on the amount of time that will be dedicated to the laboratory work.


When finalizing the restoration for the try-in, it would be ideal for the technician to participate either physically or online in order to decide the final modifications together with the dentist.


By observing this protocol (which is supported by the best theoretical knowledge), there is a very high probability of obtaining an esthetic result that meets everybody’s expectations. Communicating information that has been decided by all parties will ensure that the dentist and the dental technician function effectively as a team.56-58


In order to ensure professional success, the dentist and the technician cannot work on opposite sides, but need to take responsibility as a team.
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Chapter II


GENERAL PRINCIPLES IN DENTAL AND DENTOFACIAL ESTHETICS





2.1 EXAMINATION IN ESTHETIC DENTISTRY


2.1.1 Frontal view


The facial examination is a procedure with relevance in a variety of medical fields – for example, a change in skin color or alterations of the facial expression may accompany symptoms of general diseases – as well as in plastic and reconstructive surgery. 


In dentistry, facial examination consists of the static and dynamic analysis of the soft tissues, facial bones, and dental arches, as well as of the relations established between these structures. 


Clinical facial examination is completed with frontal view and profile photos. In order to assess the bones and their relations with the soft tissues, conventional radiology and computed tomography are recommended. Moreover, the clinical examination is followed by the registration of the reference positions (centric relation, centric occlusion) that enable models to be transferred into articulators. 
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Fig 2-1 Anthropometric landmarks used in facial analysis – frontal view. 


A. On the midline: 1. Trichion – hairline. 2. Ophrion – tangent to the eyebrows. 3. Glabella – the most anterior point of the frontal bone. 4. Nasion – the upper extremity of the nose, coincident with the nasofrontal suture. 5. Pronasion – the most prominent point of the nasal pyramid. 6. Subnasion – base of the nasal pyramid (coincident with the anterior nasal spine). 7. Upper labial – the mucocutaneous point of the upper lip. 8. Stomion – commissural plane. 9. Lower labial – the mucocutaneous point of the lower lip. 10. Pogonion – the most anterior point of the chin. 11. Gnathion – the lowest point of the inferior border of the mandible, on the midline. B. Paramedian points: 12. Orbitale – the inferior point of the inferior margin of the orbit. 13. Alare – the most lateral point of the ala of the nose. 14. Cheilion – the oral commissures. 15. Zygion – the most external point of the face. 16. Gonion – the most lateral and inferior point of the face (coincident with the mandibular angle). 17. Entoconchion – the internal angle of the eye. 18. Ectoconchion – the external angle of the eye.
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Fig 2-2 


Lines used for facial analysis: 


A. The eyebrows line. 


B. Interpupillary line. 


C. Bizygomatic line. 


D. Subnasal line. 


E. Commissural line. 


F. Submental line.







The clinical examination uses, as reference, the distances and angles measured between external anthropometric points. Nevertheless, the interpretation of these data should take into account the correlation with the bones’ configuration and the individual variations, which depend on age, gender, and ethnicity.1–3





The face is a topographic region extending between the trichion, gnathion, and the two zygion points (Fig 2-1).


The soft tissues, configuration and dynamics, as well as the bones’ architecture, are responsible for the facial appearance.4


Facial examination includes the frontal view and the profile analysis; a frontal view examination is required to establish the shape of the face, as well as the facial symmetry and proportions. In addition, the color and texture of the skin and the facial grooves are assessed, since they have a major influence on facial esthetics (Fig 2-2).


The physiologic rest position, with the facial muscles in a state of relaxation, is an important reference position for the clinical examination of the face. The patient’s head is in an upright position with the eyes looking straight ahead. The vertical dimension of the lower third, the vertical dimension of the rest position (VDR), and the corresponding freeway space between the dental arches can be measured. Depending on the situation, the anterior maxillary or mandibular teeth are visible or, on the contrary, no teeth are exposed.


In orthodontics, the natural head position is used for cephalometric examination.5


2.1.1.1 Facial shape


The facial shape comprises one of four types: oval or round, rectangular, triangular, or pear-shaped.


Both the oval- and round-shaped face have rounded angles and curved contours; however, in the former the face is longer, and in the latter, the width is broader. The oval contour is often correlated with pleasant feminine features (Fig 2-3).


The rectangular-shaped face is characterized by sharp angles, squared lower third, and straight, parallel sides (Fig 2-4).


The triangular-shaped face is narrow in the lower third, often corresponding to an underdeveloped mandible and pointed chin; therefore, horizontally, and sometimes vertically, the upper segments of the face are dominant (Fig 2-5).


The pear-shaped face has a lower third broader than the forehead and is often correlated with a mandibular prognathism (Fig 2-6).
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Fig 2-3 Oval face. Amedeo Modigliani “Alice” detail. 
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Fig 2-4 Rectangular face. Picasso “Pedro Manach” detail. 
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Fig 2-5 Triangular face. Henri Matisse “Spanish woman with a tambourine” detail. 
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Fig 2-6 Pear-shaped face. Hans Holbein the Younger “Henry VIII of England” detail.







The ratio between the facial height and width defines the total facial index (TFI) (height/width × 100). This index allows for the classification of the facial type into one of three groups: TFI > 104: leptoprosopic type – large values; 104 > TFI > 97: mesoprosopic – average values; TFI > 97: euriprosopic – small values of facial height.6–11





2.1.1.2 Facial symmetry


The facial symmetry represents one of the most important criteria of the facial assessment; deviations from symmetry are often the main motivation for plastic surgery and esthetic dental treatments.


Clinical examination allows for the preliminary assessment of the horizontal and vertical symmetry of the facial segments; however, in order to establish the degree of asymmetry, frontal view digital images are necessary. The vertical (midline) and horizontal (interpupillary, commissural, sometimes bizygomatic, bigoniac, and submental) reference lines are drawn, and the correspondence of anatomic landmarks in relation to these lines is analyzed. Among the horizontal lines, the most important is the interpupillary line, which is the reference for the horizontal plane in the frontal view (Figs 2-1 and 2-2).


These coordinates allow the assessment of the symmetry of the facial components (orbits, nasal pyramid, lips, gonion, chin). They are also used as references for the intraoral examination, in order to compare their orientation with the vertical interincisal line, upper incisal line, smile line, and gingival line.6–11


2.1.1.3 The proportions of the facial thirds 


In the case of normally developed facial bones and harmonious soft tissues, the heights of the three vertical segments of the face are approximately equal. In the lower segment, the stomion is positioned at the intersection of the vertical upper third (including the filtrum and the upper lip), with the lower two thirds represented by the lower lip and the chin.


2.1.1.4 The smile 


The smile induces changes of the physiognomy corresponding to the whole face; however, the components of the lower thirds are mostly involved: the upper lip is raised and becomes straighter, the distance between the upper lip and the nose decreases, the free margin of the lower lip becomes more concave, and the distance between the commissures increases. The smile index is the ratio of the vertical distance between the upper and lower lip and the intercommissural distance during the smile.10–12


The smile width influences the exposure of dental arches and, by so doing, forms a frame – the esthetic zone – that should especially be taken into consideration during restorative treatments. The relations established between the facial structures and the dental arches when smiling are described in section 2.3. 


2.1.2 The analysis of the profile


For the clinical assessment of the profile, the patient’s head is positioned with the Frankfort plane parallel to the floor. However, according to Fradeani, this reference plane determines a slight flexure of the head; another plane – the esthetic plane – which forms an 8-degree angle with the Frankfort plane, is recommended as a reference for the horizontal plane.1


The profile analysis consists of the assessment of the relations established between the components located in the three segments of the face: the upper segment (glabella); the middle segment (points on the nasal pyramid: nasion, pronasion, subnasion); and the lower segment (points on the upper lip, lower lip, and menton – pogonion) (Fig 2-7).


The profile type may be classified according to the value of the angle of the facial convexity (glabella–subnasion–pogonion) into class I (165 to 175 degrees), class II (< 165 degrees), and class III (> 175 degrees).13,14 The total facial convexity angle (including the nasal pyramid) is also calculated (glabella–pronasion–pogonion).


The nasofrontal angle (glabella–nasion–pronasion) gives information on the upper and middle face; its values are reported differently in the literature (mean value: 130 degrees;15 136.38 ± 6.7 in men, 139.1 ± 6.35 in women).12 The nasolabial angle (columella–subnasion–labiale superior) presents larger variations (mean value: 60 to 90 degrees;16 102.2 ± 8 in men, 102.4 ± 8 in women;17 105 ± 13 degrees in men, 107.6 ± 8.5 in women).18 The labiomental angle (labiale inferior–labiomental fold–pogonion) was reported by McNamara et al: 133 to 134 ± 10 degrees;17 Lines et al: 120 to 130 degrees;19 Fernández-Riveiro et al: 130.7 ± 9 degrees in men, 131.4 ± 11 in women)18 (Fig 2-8). 
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