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Dedication



“I am dedicating this book to my beloved family: my husband Udi, my children Jonathan, Avigail, Naama, and Dikla, and their partners Tal and Gil, and to my amazing granddaughters Ophir, Dekel, and Raz.”


Devorah Schwartz-Arad





Preface



This book represents the vast esthetic dentistry experience accumulated by leading women dentists from around the world. The idea of a multidisciplinary book on esthetic dentistry arose from my realization that esthetics is a subject that engages all the dental disciplines, and not merely prosthetics or surgery. In many cases, the key to excellent esthetics is cooperation between different dental disciplines.


I decided to produce this book, with contributions exclusively from leading women dentists, because I strongly believe that women dentists do not receive the proper professional recognition from the dental community.


As an oral and maxillofacial surgeon, researcher, and lecturer, I have the opportunity to leave my home town and travel around the world. To my regret, I rarely see women dentists as keynote speakers at conferences, or as leaders of departments and organizations. Generally speaking, women, as opinion leaders, do not have the impact on the dental community that they deserve.


The issue is obviously a complex one. For us women, part of it is under our control, but another part, unfortunately, is not. Unlike men, success does not usually make women likeable. While men are much admired for being powerful and ambitious, women can be considered to have violated an unwritten rule of society if we behave in an assertive and determined manner.


When I decided to produce a book on esthetic dentistry with content written exclusively by women, it was obvious to me that I needed to look for leading women with proven experience in a variety of avenues of dentistry such as clinical, research, education, and management. The result is a book that is first and foremost a professional book on esthetics, which gathers together the best practice in all the dental disciplines that are relevant to esthetics. However, I strongly encourage my readers to study the “I believe” sections from each contributor. These represent the variety of views held by women dentists from different cultures, ranging from the Far East and Africa to Europe and South America; who they are and the place they have in dentistry.


My sincere hope is that, over and above its professional contribution to the dental community, this book will encourage both young and experienced women dentists to build on their knowledge, wisdom, and artistic talent, and to have the impact on the dental community they so rightly deserve.


Devorah Schwartz-Arad
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Chapter 1



Teeth and jaw posture behind the attractive smile: Orthodontic and orthognathic aspects


Kirsti Hurmerinta
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Kirsti Hurmerinta has been the Clinic Director and Chief Orthodontist at the Cleft Palate and Craniofacial Centre, University Central Hospital, Helsinki, Finland, since 2004. She obtained her undergraduate dental, orthodontic education and PhD from the University of Helsinki. Dr Hurmerinta worked as a Senior Consultant in Orthodontics from 1990 to 1998 at the University of Helsinki and Senior Consultant in Cleft Orthodontics in 1998 at the Karolinska University Hospital, Stockholm, Sweden, and she was appointed as a Professor in 2003 to 2004 at the University of Helsinki. In 2003 she was appointed as Adjunct Professor at the University of Turku, Finland.


Kirsti Hurmerinta was a president of the Orthodontic Division, Finnish Dental Society Apollonia from 2004 to 2009, and a member of the organizing committee of the 85th Congress of the European Orthodontic Society (EOS 2009) in Helsinki. She was in charge of the orthodontic advanced training organized by the Finnish Dental Society Apollonia in 2002 to 2006. Dr Hurmerinta was honoured with the Quality Management Award of the Finnish Dental Association in 2009. She was nominated as The Orthodontist of the Year 2013 in Finland by the Orthodontic Section of the Finnish Dental Society Apollonia. Recently, her scientific interest has been the distraction osteogenesis of facial structures and cleft palate and craniofacial treatment. Dr Hurmerinta has published more than 50 peer-reviewed scientific articles. She has been invited to lecture at many international congresses.


I believe


•Love your work like your family.


•Have a positive and encouraging attitude towards your patients.


•Respect your colleagues.


•Create a network between local and international colleagues.



Introduction



There is evidence that most people agree upon what is an attractive smile, but what actually guides and validates our judgment? The goal of this chapter is to review and illustrate the structural factors in dentition and jaw base relationships behind an attractive smile. The smile is the interaction of a set of factors observed at the same time. In modern orthodontics and orthognathics, smile attractiveness is an important topic and therefore a principal goal. The patient’s decision to undergo a treatment procedure is usually based on esthetic issues. Enhancing the attractiveness of a patient is based on a multidisciplinary clinical process. This chapter describes the current thinking behind combined orthodontic and surgical procedures to achieve a beautiful smile. Restorative and prosthodontic dentistry have extremely effective approaches to improve a smile, but dental characteristics such as smile arc and tooth form, size, and color are not dealt with in this chapter. Esthetics as a treatment goal is increasingly emphasized in combined orthodontic/surgical treatments.


The concept of facial esthetics


In the Renaissance period, Albrecht Durer (1471–1528) and Leonardo da Vinci (1452–1519) traced lines and angles in addition to measuring proportions of the body and face. Ever since that time, the “golden proportion” has been considered as a guideline for facial harmony. It has become a universal standard for facial beauty. In orthodontics and cephalometrics the divine proportions have been used for analyzing the hard and soft tissues of the face.1-7 Peck and Peck8 used historical art collections to establish a scientific link between occlusion and the golden proportion. The role of the smile in esthetic perception is crucial. The Mona Lisa, which was painted around 1506, has an enigmatic smile that has intrigued us for centuries. Her closed-lips smile has been regarded as mysterious. But why did Mona Lisa smile so mysteriously with closed lips? Was the commissure smile due to the artistic mores that prevailed at that time when any show of teeth in paintings might have been considered to be vulgar, or does the Mona Lisa’s smile hide her crowded teeth, as stated by Saadoun.9 Visual analysis suggest that the teeth and jaw posture behind the Mona Lisa’s smile is probably caused by retrognathia and retruded maxillary incisors, which leads to an insufficient dental display during smiling (Fig 1-1). Looking at fashion magazines today, it can be easily seen that the discreet smile has been abandoned for a broad, slightly prominent smile showing aligned white healthy teeth and healthy marginal gingiva.
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Figs 1-1a to 1-1e (a) Why did Mona Lisa smile so mysteriously with closed lips? (b and c) This 18-year-old girl’s facial structure greatly resembles the Mona Lisa’s face. She has maxillary retrognathia and retruded maxillary incisors, and insufficient dental display during smiling. (d and e) The same girl after maxillary advancement, showing anterior downward inclination of the palatal plane and labial tipping of the maxillary incisors. Her smile is relaxed and shows the entire incisor crown.





Evaluation of face and smile


Today, three-dimensional (3D) computerized imaging is widely used in craniofacial surgery. However, 3D computerized tomography (CT) analysis is still mainly used for individual examination, and as yet, no accepted norms have been established for 3D CT. Thus the evaluation of face and orthognathic and orthodontic diagnosis is still mostly based on 2D cephalometric measurements. Cephalometric measurements provide objective guidelines to define skeletal and dental structures and describe deviations from the norm. However, cephalometric analysis alone is not sufficient. Although the profile, dentition, and bony structure can be seen in cephalometric analysis, the smile itself cannot. It has also been shown that good facial harmony can exist within a wide range of cephalometric values.10-13 Thus the lateral cephalometric evaluation should be complemented by clinical and dynamic examination from anterior, lateral, and 45-degree angle views during speaking and smiling. The attractiveness of a smile has been shown to be dependent on the extent of incisal and gingival exposure during smiling. A smile depends on the alignment and symmetry of the anterior teeth, the gingival margins, the maxillary incisor inclination, and the form and fullness of the lips.14,15 However, the influence of the width of the buccal and posterior corridors on the attractiveness has been shown to be controversial.16,17


A multidisciplinary team approach in enhancing smile attractiveness


Treatment for enhancing smile attractiveness can be based on a multidisciplinary cooperation process, which includes the seamless teamwork of surgeons, orthodontists, prosthodontists, and periodontists. The aims of orthognathic and orthodontic treatment have changed over the years. Nowadays, treatment planning emphasizes facial esthetics rather than focusing solely on correcting the occlusion. Today, the treatment outcome of the enhancement of a patient’s smile and profile is not driven by the orthodontist’s or the surgeon’s ability to perform the treatment, but by a proper esthetic- and function-driven clinical diagnosis and by interdisciplinary collaboration in treatment planning. The goal of preoperative orthodontic treatment is to align the occlusion according to functional and esthetic objectives and also to create an optimal form of dental arches to achieve the desired surgical repositioning of the skeletal bases. The goal of orthognathic surgery is the optimal 3D positioning of the jaws and harmonized dentition in sagittal, vertical, transverse, and midline aspects. Prosthodontists, restorative dentists, and periodontists are needed to finalize dental characteristics and provide an attractive gingival margin.


Surgical repositioning of jaws in enhancing the attractiveness of a smile


In orthognathic planning, prime attention is given to achieving the proper localization of the maxilla. During surgical repositioning of the maxilla, the main factors that affect the attractiveness of the smile are the inclination of the maxillary incisors, the dental display, and the fullness of the lips (Fig 1-2). The position of the mandible is secondary to that of the maxilla, and the mandible is placed according to the maxillary occlusion into the best possible interdigitation and functional occlusion. In the incisal area, the preference for a horizontal overjet is 2 to 3 mm, and 3 mm for a vertical overjet.18,19 In maxillomandibular surgery, the posterior downward rotation of the maxillary occlusal plane markedly affects the anterior position of the mandible and the prominence of the chin point.18,19
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Figs 1-2a to 1-2d The upper lip is supported by the sagittal and vertical position of the maxilla and anterior nasal spine, and also the maxillary incisor inclination. Maxillary retrognathia leads to a retracted upper lip and a thinner red vermillion. (a and b) Preoperative lateral view; (c and d) after the advancement of the maxilla. Note the profile of the lips.







[image: images]


Fig 1-3 The lateral oblique image is useful in documenting the smile. Maxillary incisors become more retroclined with aging. The acceptance of retroclined maxillary anterior teeth gives an “elderly” appearance.





Inclination of maxillary incisors


Labio-palatal inclination of the maxillary incisors has a major effect on the attractiveness of the smile in profile. Among those factors that negatively influence the appearance of the smile and give the face an “elderly appearance,” is the palatal inclination of the anterior maxillary teeth as a result of negative torque.20-23 Thus the acceptance of the orthodontic retroclination of the anterior maxillary teeth makes the smile looks older due to the reflection of light from the retrusive incisors (Fig 1-3). Peck and Peck10 pointed out the general preference for a fuller and more protrusive profile. They also focused on the importance of the inclination of the maxillary incisor for the smile in frontal and lateral aspects. Işιksal et al24 reported a statistical correlation between the labial crown torque of the maxillary incisors and smile esthetics. Thus from this esthetic point of view the slightly prognathic maxilla and the slightly labially tilted maxillary incisors are preferred to the retracted maxilla or palatal and retrusive maxillary anterior teeth.
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Figs 1-4a and 1-4b Schematic representation of the effect of vertical rotation of the maxilla on the inclination of the maxillary incisors to the profile. (a) The anterior-downward inclination of the palatal plane makes the incisors more retrusive. (b) Palatal plane inclination posterior-downward proclinates the maxillary teeth in profile. This should be taken into consideration in orthodontic treatment planning.





Surgical manipulation of the palatal plane inclination anteriorly or posteriorly, or up or down affects upon the inclination of the maxillary incisors in relation to the profile (Fig 1-4). When a change in the palatal plane inclination is needed to improve the jaw relationship with the profile, the preoperative orthodontic tilting of maxillary incisors should support subsequent osteotomy to avoid unpleasant inclination of the incisors in profile. The anterior-downward inclination of the palatal plane makes the incisors more retrusive. A posterior-downward shift makes the incisors more protrusive. When the maxillary incisors are preoperatively labially tilted, surgical anterior downward shift of the palatal plane can occur without losing the favorable incisor inclination to profile orientation. On the other hand, if the palatal plane needs to be tilted posteriorly downward and if the maxillary incisors are already preoperatively protrusive, they should be orthodontically tipped in a more palatal orientation. This illustrates the need for mutual treatment planning for presurgical orthodontic preparation prior to surgical jaw manipulation.


Preoperative orthodontics


When orthodontic treatment, by means of the extraction of the maxillary premolar, to correct either for crowding or for anterior open bite is carried out, the maxillary incisors become more retroclined. Sometimes this suits the esthetic appearance of a smile. Other choices of treatment can be considered, such as orthodontic or surgically assisted maxillary expansion, or in cases of mild or moderate crowding, mesiodistal enamel reduction (interdental stripping) to avoid excessive palatal and retrusive incisors (Fig 1-5).25 The widening of a contracted arch-form decreases the buccal corridors, ie it decreases the negative black space between the dental arch and cheek (Fig 1-6). In the full and wide smile, the importance of the premolar crown has been emphasized to produce a pleasing display of dentition.26,27 The surgical advancement of the jaw or both jaws also reduces the negative buccal space in the transverse smile dimension, since a wider portion of maxillary and mandibular arches is positioned more prominently (Fig 1-7).15 However, there is no consensus on the influence of the buccal or the posterior corridors on smile attractiveness.16,17
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Figs 1-5a to 1-5d Skeletal open bite was corrected by Le Fort l osteotomy (down anteriorly and up posteriorly) and the autorotation of the mandible. To avoid unpleasant inclination of the incisors in profile, crowding of the maxillary arch was corrected by orthodontic expansion and interdental stripping.
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Figs 1-6a and 1-6b The orthodontic widening of the dental arches and the intrusion and labial inclination of the maxillary incisors improves the dimensions of the transverse smile.
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Figs 1-7a to 1-7d Surgical advancement of both jaws reduces the buccal black space dimensions in the transverse smile. Maxillomandibular advancement and anterior downward tilting was used to correct retrognathia of both jaws, combined with orthodontic labial tilting of the retrusive incisors.





Orthognathic surgery is usually performed after growth has ceased, so any residual growth does not disturb the achieved treatment outcome. However, the decision for orthognathic treatment may already have been made during the growth period. For example, a special patient group that is usually pre-planned for future orthognathic treatment is cleft patients. Maxillary retrognathia in this group becomes evident during the growth.28 The patients who need orthognathic surgery should already have been identified during adolescence to avoid orthodontic decompensation later (Fig 1-8). Orthodontic treatment during adolescence for those individuals who are pre-planned for orthognathic surgery should be limited to minor esthetic alignment of the anterior segments.


The burden of orthodontics in esthetics


For the majority of orthognathic patients the pre- and postoperative orthodontic treatment is frequently the most challenging due to the impact of visible appliances on their social interactions and their attractiveness, and also the long duration of the treatment. These factors can limit the desire for and acceptance of the entire orthognathic treatment. Regardless of the complexity of orthodontics, the lingual technique can provide the benefits of improved esthetics in dental arch alignment. A recently adopted treatment protocol shortens orthodontic and total treatment times. In this type of treatment, dental arches are shaped mainly surgically during the operation and orthodontic adjustments are performed only postoperatively. Surgery-first treatment is often aggressive as it includes multisegmental surgery, extractions, and maxillomandibular procedures. It is also more difficult to achieve the desired esthetic and predicted occlusal outcome.29 However, patients do show interest in having this treatment protocol, since this approach significantly shortens both the orthodontic and the total treatment times, regardless of the sometimes less than perfect results in terms of esthetic appearance or function. The best treatment outcome is thus not always the patient’s first choice.


Tooth-lip relationship


The vertical display of incisors is mostly determined by lip contour. At rest, the lower edge of the maxillary incisors should touch the upper vermillion of the lower lip.7,30,31 The tooth-lip relationship and the position of the upper lip contour can be assessed preoperatively during speech, especially at the end of the patient enunciating the words: “Emma” or “Mississippi”.13 At rest, a 3- to 5-mm display of the maxillary incisors is acceptable in adolescents.7 Nowadays, the esthetic preference for the tooth-lip relationship during the smile favors the display (Fig 1-9) of the entire tooth and some gingiva, which makes for a youthful appearance.13-15,31,32 However, the level of the gingival margin display is crucial (Fig 1-10) when the vertical asymmetric gingival margin and unpleasant prosthodontic restorations exist.33 Vertical asymmetry in the gingival margin makes the smile less attractive. If the correction of the asymmetric gingival margins is undertaken, the orthodontic treatment could include the alignment of the maxillary teeth according to the gingival margins. This approach would use intrusion and extrusion of single teeth, which would then be followed by trimming and alignment of the incisal edges (Fig 1-11). In the event the acceptable symmetric gingival margin cannot be achieved using orthodontics, the symmetric gingival margin can be attained by periodontal surgery and by prosthodontics. If an unesthetic and untreatable gingival margin is found in orthognathic patients, the position of the maxilla should be defined according to the vertical position of the upper lip contour to cover the gingival margin.
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Figs 1-8a to 1-8h (a to d) Preoperative radiographs and occlusion photographs of a woman with unilateral cleft lip and palate showing maxillary retrognathia and retrusive incisors. Upper and lower lips lie behind the S-line (pogonion-columella). Compensatory orthodontic correction of the occlusion during adolescence has been carried out, with the mandibular premolar extraction accepting the retroclination of the mandibular incisors. (c) In preoperative orthodontic decompensation, the space for the mandibular first premolar implants is opened. (f to h) Occlusion and profile after Le Fort l advancement and implant insertion. Postoperatively upper and lower lips are on the S-line.
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Figs 1-9a to 1-9c Nowadays, the preference in tooth-lip relationship during the smile favors the display of the entire tooth and some gingiva, which makes for a youthful appearance. (a) Before treatment, there is insufficient dental display during smiling. (b) After surgical orthodontics and maxillary advancement and anterior downward inclination of the palatal plane there is an attractive dental display. (c) Seven years postoperatively the dental display is slightly decreased.
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Figs 1-10a and 1-10b In surgery, the vertical repositioning of the maxilla is crucial. Unattractive gingival margin restorations should be hidden behind the upper lip contour.
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Figs 1-11a to 1-11c Displeasing asymmetric gingival margin. Orthodontic alignment was performed according to the gingival margin using extrusion of single teeth and alignment of the incisal edges by trimming.





Age has an effect on incisor display in smiling and during speech. Not only do incisors become more retrusive, but the incisor display also decreases with aging as a result of an increase in the length of the upper lip, especially the length of the philtrum.15,30,34 The effect of age on incisor display regarding the smile in the long term can be taken into consideration in maxillary osteotomy.


Treatment approaches for correcting a gummy smile vary. In the treatment of skeletal problems, Le Fort I impaction is indicated, either as a single operation or in combination with surgical lip lengthening with V-Y cheiloplasty. Less aggressive approaches should also be considered in the reduction of “gumminess,” since aging will result in the diminution of this characteristic. A gummy smile due to hyperfunctional upper lip elevator muscles can be treated by the neuromuscular control of the upper lip elevator muscles with injections of botulinum toxin (Botox). However, the Botox effect is only temporary and subsequent injections are needed.
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Figs 1-12a to 1-12f (a to c) Preoperative images of a patient with a unilateral cleft lip and palate. Note the minor nose deviation, displaced anterior nasal spine (ANS), skeletal asymmetry, dental midline asymmetry, and missing maxillary lateral incisors. In preoperative orthodontics the maxillary incisors were straightened to the patient’s left side and located below the ANS. (d to f) Images after segmental Le Fort maxillary osteotomy and mandibular saggital split osteotomy. The maxillary segments tilted and rotated towards the facial midline and the toothless space in the maxillary arch was closed. Occlusal levels of both dental arches are tilted parallel to the pupillary line. The correction of nasal base symmetry straightened the nose slightly without rhinoplasty.





Influence of midline deviation on smile attractiveness


Slight dental asymmetry of the midline (2 to 3 mm) has not been shown to disturb the smile esthetics markedly. However, axial midline angulation of the maxillary incisor (even by 10 degrees) can disturb the attractiveness of the smile.35,36 Numerous orthodontic methods exist to correct dental midline asymmetry and laterally tilted maxillary incisors.


The skeletal midline deviation should be distinguished from the dental midline asymmetry using anterior clinical and x-ray examination when diagnosing. The anterior nasal spine (ANS) should be regarded as the midpoint of the face and positioned in the facial midline under the nose, and above the apexes of the maxillary central incisors. A special patient group, in which skeletal midline asymmetry and displaced ANS frequently exist, are those patients who have uni- or bilateral cleft lip and palate. In cases of skeletal asymmetry, the maxillary incisors are often straightened presurgically axially to locate them parallel under the ANS, so that after surgical manipulation of the skeletal base the dental midline coincides with the facial midline (Fig 1-12). The correction of displaced ANS includes the surgical lateral rotation of the maxilla alone or in combination with rhinoplasty (Fig 1-13).
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Figs 1-13a to 1-13d (a and b) Preoperative images of a young woman with a unilateral cleft lip and palate. A typical finding for the unilateral cleft lip and palate is that the maxillary midline is asymmetric with reference to the facial midline, and the anterior nasal spine (ANS) is displaced laterally. Preoperative orthodontic strengthening of the anterior teeth under the ANS. (c and d) Postoperative images after the maxilla was rotated laterally by Le Fort l osteotomy and rhinoplasty.





Esthetic preferences for lips


The soft tissues that cover the teeth and bones are highly variable in thickness and muscular activity and have significant effects on the smile. Prominent and full upper lips are more attractive than thin and retracted lips. The red vermillion of the upper lip is supported by the sagittal and vertical positions of the maxilla, ANS, and inclination of the maxillary incisors. Lower lip protrusion is influenced by the interrelationships between the maxilla and mandible, and between the maxillary and mandibular incisors. Age also has an effect on the lips. The lower facial height becomes shorter with age, facial soft tissues “drop,” and the length of the lips increases. Lips also become thinner and more retracted.37,38 The extent of maxillary incisal exposure gradually decreases with age, and is accompanied by a gradual increase in mandibular incisal exposure. Orthodontic tipping of the anterior teeth and orthognathic manipulation of maxillary plane inclination and sagittal and vertical positioning of the maxilla can change the appearance of the upper lip. When considering the aging of the lip from an esthetic point of view, it is preferable to support the upper lip with slightly protrusive maxillary anterior teeth.


The smile is also influenced by cultural factors and thus facial characteristics differ between various cultures. Americans prefer a broad, open smile; Asians have more restricted smiles; European esthetic goals for the smile are close to those of the American broad smiles.


Conclusion


The smile is important since it is a tool for communicating and expressing personality and mood. Nowadays, the internet-linked world is full of facial images, and the concept of esthetics is becoming more standardized and universal. In contemporary orthognathics, a shift toward patient-driven esthetic diagnosis and treatment planning has occurred. This chapter emphasizes the interdisciplinary approach in the enhancement of a patient’s smile. Many structural factors are outlined that contribute to beautiful, attractive smiles. The most important structural factor seems to be the localization of the maxilla and maxillary incisors. Apart from the structural features described above there are other factors that have strong influences on smile such as emotion, eye blinking, head posture, the attitude of the mind, and the facial expression of the soul.
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I believe



I chose dentistry when I was 17, and today, 25 years later, I am absolutely sure that it was the right choice.


I believe in talent and passion, not only for my profession, but for any other. Performance and willingness to achieve your goals are essential to succeed in your career.


I believe I have been able to influence young professionals that have worked with me, by sharing with them my life experience and my technical knowledge.


My profession has been an important part of my life. Sometimes it meant putting aside my roles as a woman and mother. However, with maturity, I managed to find a reasonable balance. Everything I achieved financially and emotionally is due to my profession and my family support.


I have always based my work on ethics, justice, and truth. Everything is a result of a lot of effort, dedication, and focus. I believe in myself, my capacity, and in God.


Dentistry in Brazil is extremely competitive, and has advanced in terms of techniques and quality, which is very different from when I started. It is more and more multidisciplinary every day. It comprehends knowledge from different areas, such as management, psychology, photography, and computing, among others. The dentist–physician partnership is becoming more and more relevant.


My experience has taught me to see the patient as a whole and learn how to listen. The mouth is part of the body; the body is connected to the mouth; and the mouth expresses the soul.


Esthetics is not the only purpose of treatment. It is always a result of the search for better health within the limitations of the body.


I believe in the strength of women and I am very grateful to be part of this book and of this history that belongs to all of us.



Introduction



Quality of life has become one of the main preoccupations of society in most countries and is one of primary goals of the World Health Organization (WHO). The WHO defines health not only as a lack of illness or health problem, but as complete physical, mental, and social wellbeing. People are indivisible beings, who cannot be understood by separate analysis of their different parts.1


In recent years, oral rehabilitation has worked to balance the oral cavities of patients with the smile line. Through radiographic, photographic, computerized tomography (CT) images, cutting edge technology, and mounting on an articulator, the patient’s mouth can be reproduced. However, working in the area of oral rehabilitation, the author observed dissatisfaction in numerous reports of patients with recurrent fractures of prostheses or of their own natural teeth, bone loss, and facial harmony loss; failures often occurred a few months after the conclusion of the work, which resulted in frustration for both the patient and the professional.


It is known that one of the major risk factors for teeth and prostheses is sleep bruxism, a parafunction with high incidence in the population and which is objectively associated with various disorders and failures.2 Therefore, professionals involved with the complexity of oral rehabilitation, should always be aware of scientific advances, in order to better deal with the needs of their patients. Thus, it is common to develop new models on which to base the organization of clinical protocols, setting hierarchic priority criteria to enable the complete restoration of the individual: functional, esthetic, respiratory, as well as bodily and emotional comfort. The need for this change in treatment was identified by the author, and termed “functional oral rehabilitation”. The author was able to identify improvements in the traditional rehabilitation approach when three different areas (osteopathy, maxillofacial, and prosthetic functional rehabilitation) were combined in a single treatment to give the patient a better result, which took place within 10 days.


Three difference areas of basic preparation have been identified:


•Basic preparation I: This consists of rehabilitating the functional space of the temporomandibular joint (TMJ), rebalancing the condyle, and rebalancing the bilateral musculature using an intraoral acrylic device during sleep, bite plates, and TENS (transcutaneous electrical nerve stimulation) simultaneously.2 In this way, the condyle gains freedom of movement, removing the pressure on the joint that causes joint pain, headaches, neck pain, and other general recurrent pain. Thus, a feeling of wellbeing is generated. By stretching all the muscles of the face and neck, a balance between the interactions of muscle strengths is promoted, causing relaxation of the tissues and providing softness to the facial expression wrinkles. Therefore, the appearance becomes younger without the need for chemical substances, such as botulin toxin, unless recommended by a dermatologist.


•Basic preparation II: This work acts on the musculoskeletal structures, aiming at positional improvement, and craniofacial and TMJ balance. There are repercussions on the vertebral structures, promoting pressure relief of intervertebral disks, with joint space gain and, consequently, the pressure relief of the disks and release of innervation, thus generating a positional change with improved blood and vascular circulation. For cranial osteopathy, two things keep a person standing: horizontal gaze and the mandibular condyles.


•Basic preparation III: Prosthetic rehabilitation is developed with monitoring, supervision, and guidance for all phases of the integrated multidisciplinary process explained above. Cutting-edge laboratory and clinical technology, radiographic images along with the SEG protocol,3 photos, and video to build the Digital Smile Design (DSD) are used. Through therapeutic interviews, the “visagism” is elaborated so that it is possible to match the personality of the patient to the smile.3,4 The rehabilitation allowed bilateral condyle stability, with equalized muscle strength. In this way, a functional balance was promoted, restoring perfect anatomy with proper inclination of the molars, restoring function, and adding the appearance of personality to the smile (in terms of the size and shape of the teeth). Old problems, such as the wear and fracture of teeth, were minimized for the future.


The application of the three techniques above favors a comprehensive analysis of the patient, taking into account, among other factors, the level of stress, breathing, sleep quality, and even the posture of the person. Besides highlighting the physical aspects, a SEG protocol is developed during the process, complemented with studies of periapical radiographs and CTs for assessment of the maxilla, mandible, and TMJ, for all positions. Radiographs are examined in greater detail and analyzed more broadly and deeply, as will be further described. The photographs can be modified and details added such as position, contour, mouth opening and closure, and talking movements, together with the video of the patient’s face.


These static and moving images combined with radiographic techniques begin to offer more detail for a broad and accurate diagnosis. The SEG protocol consists of evaluation of dental symmetry, mandibular and maxillary symmetries, dental and skeletal average lines, dental and skeletal relationship factors, and evaluation of soft tissue and respiratory movement.


Thus, there is a comprehensive study of the oral stomatognathic system, and the next step is the assessment of the cortical and medullary bone, which includes evaluation of the long axis of the tooth, inclination, bone loss, injuries, and third molar position, in relation to the skull base. This set of radiographic measurements is essential to build a more accurate and differential diagnosis.


The present study, therefore, will show the benefits of the areas described above (osteopathy, maxillofacial, and prosthetic rehabilitation), used together for functional oral rehabilitation.
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Figs 2-1a to 2-1c Detection of facial defects in a photograph (a) with the help of radiographs (b and c) from different positions. A bone increase was noticed on the left side of the patient’s skull base showing a circular movement of the axis of the vertebral column.





Stages of treatment


Clinical case


In functional oral rehabilitation there is concern with the stability of the condyle and its position. The anatomy of the molars should be restored in line with the position of the condyle.5


Figures 2-1 to 2-20 show a 28-year-old athlete and model who does bodybuilding, ballet, running, and has a healthy lifestyle and nutrition. By interviewing the patient, it was found that her life was hectic, with fragmented sleep, and when she woke up, she felt very tired, as if sleeping was not restful. Her main complaints were related to headaches and pain in her neck. She realized that in her professional photographs, one side of her face was very different from the other, which led to dissatisfaction with her smile. With photographic studies (static), facial muscle traction was identified that moved the laterosuperior jaw on her left side. In videos, it was clear that when the patient talked, there was incisal contact. Mandibular movement to the left side was also noticed.


After clinical, photographic, and radiographic examination as described above, fractures were identified in the maxillary left premolars, as was deviation of the lower midline to the left side, incisor movement, loss of canine guidance, and greater muscle tissue volume on the left side (Figs 2-1 and 2-2). With the accurate diagnoses, occlusal adjustments on the mandibular teeth were necessary before starting the DSD, and returning the patient to function. To carry out the adjustment, an intraoral acrylic device for sleep bruxism was used to balance the condyles, relieving pressure on joint disks, relaxing the facial muscles, and realigning the muscles. From this point on, it was possible to verify exactly which tooth should be adjusted due to a premature contact point, identified using carbon paper, in the mandibular left molar.
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Figs 2-2a to 2-2d Different positions used to analyze the position of the condyle, and maxillary and mandibular structures.





Thus, the treatment of the patient was associated with osteopathy to reposition the cervical skull axis, seeking balance in the skeletal muscle function of the TMJ, restoring symmetry between the maxilla and mandible, and aiming to restore function and homeostasis to the whole structure. With all the evidence from the SEG protocol together with the assessment of the maxillary and mandibular symmetry, it was verified that the ceiling of the right joint cavity was slightly deeper, vertically, than the left side (Fig 2-3). These height differences in the cavities influence the skeletal muscle system by the rhythmic masticatory activity in sleep, causing loss of sleep quality and mechanical pain between masseter and temporal muscles, generating tension headaches in the patient. Therefore, an occlusal dysfunction was generated exacerbating the bite preference on the right side.


The condyle on the right side had undergone a process of arthrosis (bone remodeling by mechanical stress) caused by the compression, evident in the craniomandibular assessment (Fig 2-3d). The measurement of the difference of the sum of the branch and body of the right and left mandibular sides was 1.92 mm. Given that the average should be about 0.1 mm on each side in normal conditions, this revealed that one side was larger than the other in the soft tissues.


Concerning the left side, due to the condyle movement there was increased facial skeletal muscle volume, as shown in Fig 2-3c, with the observation of the Axial lines of the maxilla. The asymmetry of the occlusal plane (Fig 2-3e) shows the relationships of the angles of the jaw line to the teeth, revealing that the left side was higher than the right (Fig 2-4). The lines of the occlusion orientation according to the SEG protocol show a decrease in height of the right side in order to establish stability of the TMJ complex. Therefore, according to the SEG protocol and the clinical examination along with the DSD, accurate measurements allow the start of the wax-up work by the dental technician. This is based on the correct height, designed and calculated by the DSD, before adjustment of the condyle repositioning (Fig 2-5). After this, the mock-up was constructed over the wax-up, tested with a silicon tray with bis-acryl, and placed in the mouth for 2 or 3 minutes to verify the planned height. This determines the simulation of the functional space of the TMJ along with the angles of the molars cusps and the angle of the jaw with the skull base matrix transverse of the zygomatic body region. Thus, the midline between the maxilla and mandible is restored (Figs 2-6 to 2-20).


The next step was to check the “visagism”, which originates from the French word “visage”, meaning “face”. This is the study of the face, and the esthetic relationship between its elements and its expression. The art is in creating a customized smile that expresses personality and lifestyle with esthetics and harmony (Fig 2-14). Through knowledge of the patient’s psychologic type and their expression, this translates into a smile design with the use of suitable lines and forms.
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Figs 2-3a to 2-3e (a and b) The images show the bilateral difference with measurements in the maxilla and mandible following the SEG protocol. (c) Volume of the airways. (d) Assessment of craniomandibular measurements. (e) Occlusal plane asymmetry.
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Figs 2-4a to 2-4d (a and b) Before (a) and after (b) the application of TENS and intraoral device, along with the osteopathy consultation. The height of the left corner of the mouth is higher; the end of the ear on the left side is higher than on the right side; the left nostril is higher and there are deeper wrinkles; the left facial muscle is bulkier than on the right side. After using the night device together with the clinical TENS applications and occlusal adjustment, the corner of the mouth, the tip of the ear, and the nostril were leveled. This prior work of leveling the condyle caused all the muscles to rebalance, smoothing out wrinkles and allowing a much more accurate rehabilitation with oral function. Thus, post-oral rehabilitation complications were minimized. (c and d) Before and after the application of TENS and the osteopathy consultation. (c) There was an inclination of the mandible, and (d) after preparatory treatment there was leveling of the mandible with occlusal adjustment, and parallelism of the condyles.
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Figs 2-5a to 2-5f (a and b) Preoperatively there is an uneven mandibular left side, causing the entire facial musculature to move to the same side. The tip of the nose, the chin, the corner of the mouth, and even the eyeball are unleveled in comparison. (c to f) After occlusal adjustment and preparatory treatment, the tip of the nose is aligned with the chin. The eyeball is also repositioned.
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Figs 2-6a to 2-6d The still smiling sequential photos are the basis of the construction of DSD. These were taken in a static position.
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Figs 2-7a to 2-7d Sequential photographs were used to observe the movement of the jaw during speech. There was premature contact in the incisors and jaw movement to the left side. The sequence of moving photographs allows an excellent diagnosis, showing that work is not necessary on the rehabilitation of the left mandible.
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Fig 2-8 The construction of facial symmetry for the DSD, aligning the interpupillary line with the line of the tip of the ears, midline, with labial commissural parallelism, and coinciding with the interpupillary line. The facial red lines indicate that the left facial side is still bulkier than the right side.
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Fig 2-9 For the DSD construction, it is important to check the dental proportions (width × height). The maxillary central incisors are approximately 81% in length, which can be used to plan the construction of the other teeth.
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Figs 2-10a to 2-10d (a) The teeth have been tagged and outlined with a white line and aligned with the smile line (white curved line). (b) The inclination of the teeth with the lower lip can be seen. (c) The height of the teeth in proportion with the smile line is evident. (d) The molding follows the same programmed sequence of calculation for the DSD. The green line on the plaster model indicates the incisal inclination as it should be; and the red line as it is.
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Figs 2-11a and 2-11b The line of the lower lip curvature provides a projection of where the incisor tip of the central incisors should touch, ie, the ideal tooth length. The red labelling indicates where removal of the gingiva is necessary in order to balance both sides, resulting in an equal gingival zenith on both sides, and smile symmetry.
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Fig 2-12 The calibration of measurements for the construction on the plaster model.
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Figs 2-13a and 2-13b (a) With the calibration, it was found that to produce the same gingival zenith of the left side it would be necessary to remove 1.5 mm of the gingiva on the right side (marked in red). Measurements of designed incisal edges from canine to canine are individually marked on each incisal edge, allowing the technician to follow these measurements exactly. This technique combined with the DSD improves the construction of the smile.
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Figs 2-14a to 2-14c The sequence of photographs shows the evolution from the beginning of treatment to the proof of the mock-up. (a) The teeth before treatment. (b) The projection of the DSD in the computerized image after treatment involving bilateral leveling of the condyles with muscle relaxation. (c) The proof of the mock-up made to the same proportions created in the DSD. The technique allows the patient to see a 3D view of the proposed final result of their treatment before any tooth wear. At this stage, details can be added to add the personality of the patient to the smile.







[image: images]


Figs 2-15a to 2-15c With the mock-up in position in the mouth (a), selective grinding of the teeth to be reconstructed begins (b). (c) The completion of the minimally invasive preparation.





With the mock-up in the mouth, a pre-assessment to verify all angles, height and inclination of teeth, muscle comfort, esthetics, speech, and anatomy of the teeth is performed (Figs 2-14 to 2-16). The patient is photographed from all angles, which gives greater predictability of the treatment. The mock-up is a model for building the architecture of the smile; it allows evaluation of the emotional effect on the patient. The mock-up remains in the patient’s mouth for 1 hour and a small and subtle occlusal adjustment is started, in which the muscle comfort is analyzed.


Selective wearing of the guidance mock-up predetermines the amount of tooth preparation. As a result of this process, minimally invasive preparation is performed; the maxillary and mandibular additional silicone mold is used for the plaster model, and the molding in the dental articulator.


Laboratory work is started in which the choice of porcelain will be determined between the lab and the prosthetics department, according to the anatomy that was predetermined with the angles of the cusps calculated from the articulator. A new dentition is created with the predetermined occlusal function. Rehabilitation using porcelain begins, based on the treatment planning regarding height and inclination.
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Figs 2-16a to 2-16d Symmetric proportion: the smile is more harmonious with the face. (a) Pretreatment. (b) DSD. (c) Mock-up in place. (d) Posttreatment.
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Figs 2-17a to 2-17d Preoperative (a and c) and postoperative (b and d) images show the resulting softness in wrinkles, alignment of nostrils, eyes, ears, and lip contour, creating a longer face.
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Figs 2-18a and 2-18b (a) The lack of mandibular alignment causes facial and muscle tension. (b) Restoration of mandibular alignment provides facial symmetry.
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Figs 2-19a to 2-19d Functional rehabilitation restoring comfort, chewing, pain relief, softness of facial expression, rejuvenation, and the alignment of the long axis of the spine with the skull base, which causes the pupillary line to be balanced with the condyle.
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Figs 2-20a and 2-20b Finalization of the case. The same shade of the mandibular natural teeth was used for the maxillary teeth, restoring harmonious esthetics.





The final result is extremely satisfactory (Figs 2-17 to 2-20). It not only enhanced the patient’s esthetics and facial harmony, but also solved clinical problems, such as eliminating headaches and bringing greater comfort during sleep and more energy during the day. The final result provided good stability of the functional and long-term oral rehabilitation, restoring greater facial and body balance to the patient.
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I believe



A career should be more than just a job; it must be something you love to do. Making your passion your profession is every individual’s dream, and today I can proudly say I live my dream. Esthetic dentistry in particular embodies the marriage of the creative and the scientific. This dual appeal is what drew me to the profession and is the same dynamic that has continually kept me, not only engaged, but also stimulated over the years.


Within every patient lies a unique smile ready to burst forth. The magic of esthetic dentistry lies not only in the artistically pleasing result that you can offer your patients, but in the immeasurably more valuable contribution to their self-esteem. There is no greater satisfaction, no higher praise, than a patient’s genuine, satisfied smile, designed by you.


I can still remember as if it were yesterday, being a new graduate, bursting with confidence, and convinced that I could do almost anything in dentistry. Then came the gradual realization that there was still much to learn and master. This profession is dynamic and evolving, and the only way to stay energized, charged, and enthusiastic about your work is to learn and to continue learning. This is the only secret to becoming a successful dental practitioner.
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