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The art of ceramic

After having revised the fundamentals of the esthetic in fixed prosthodontics, this second volume consists in a manual for learning the ceramic techniques. It is designed for both dentists and dental technicians since as a complementarity and most of all a continuity in the knowledge between the clinic and the laboratory should exist. The numerous methods described in this book are illustrated by numerous clinical examples permitting to apprehend the criteria for success in their application.

The clinicians can find here an update of the ceramic material, a large chapter of how to treat and bond different materials, followed by an arsenal of prosthetic techniques. Adhesive bridges in ceramic, Brabant-bridges, partial veneers, and laminate veneers, porcelain-fused-to-enamel (PFM) crowns, as well as protocols for full mouth rehabilitation by increasing the vertical dimension of occlusion. Each section finishes with a synthetic methodologic diagram.

The lab technicians can find here a detailed description of the traditional layering technique in order to avoid standardization when applying the ceramic powders. The techniques to obtain textures and treat the surface, key elements for achieving esthetic success are also explained in detail. For the lithium disilicate ceramic, where the optimal utilization necessitates a long learning curve, abundant information is provided regarding the precise technique and the appropriate choice of ingots according to the various clinical situations.

Throughout this book, the therapeutic gradient, the tissue economy, and the respect to the enamel within the fabrication of a bonded ceramic restoration (BCR), remain in the heart of the clinical imperatives. The provided knowledge is precise and evidence-based, supported by numerous scientific publications and literature reviews in order to protect a young clinician from the treachery attractiveness of the fashion trends that flourish in the esthetic dentistry. Indeed the “minimally invasive” dentistry is often misunderstood and can easily turn in a “maximum iatrogenic” dentistry!

Let us hope that this book will accompany our colleagues and our friends the dental technicians in their clinical and technical progression. Let us be creative in front of the protocols and the new materials where the indications are not always clearly defined.

The dentistry of tomorrow is yet to be invented.

Jean-François Lasserre
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FOREWORD

Johann Wolfgang Goethe once said: “There is no such thing as patriotic art or patriotic science. Both belong, like all good things, to the whole world, and can be fostered only by untrammeled intercourse among all contemporaries, continually bearing in mind what we have inherited from the past.”

For this reason, it is a great pleasure for me to write this foreword. It is gratifying to know that everyday professionals of excellence, as Dr. Jean Lasserre, worry about the quality of their work and seek through their publications to share their knowledge. Contemporaries who, in the universe of the knowledge, have crossed a path close to mine, which is based on a new vision of beauty that uses the nature to obtain a result of superior quality. Dentistry is renewed every day, creating new techniques, treatments, and ways of seeing the world. Now, it ceases to be just mathematical calculations and art. The contemporary professional seeks the most perfect techniques for all esthetic requirements, achieving the patient’s complete satisfaction. Now, the artificial is no longer desired. What is expected is a rehabilitation that promotes the perfect integration of the patient structures and the restorations, copying nature into its shape, texture, and function.

This title, The Fusion of Art and Art and Nature Within Ceramic Restorations depicts, with illustrations, clinical cases of units and extensions rehabilitation, in which a minimally invasive method is used to restore dental elements.

The philosophy described in the following pages pursues the art through the nature without leaving aside the science. Prosthetic treatments that result in excellence and characteristics that escape artificiality.

Dr. Jean François Lasserre and collaborators demonstrate techniques to increase the vertical dimension and ceramic stratification with a focus on mimicking the natural esthetics.

In addition, it covers concepts such as color, shape, asymmetries, and facial analysis. A complete book that also describes the action of psychological and physical factors on the oral structures, such as aging itself. The concepts discussed in this book are extremely useful to oral health professionals. Each page contributes as a reference for a new dentistry based on nature and enriches the reader’s knowledge.

Paulo Kano






PREFACE BY ALAIN PERCEVAL

It is an immense pleasure and a great honor for me to produce the preface for the book written by my friend, Jean-François Lasserre. An exceptional clinical practitioner, passionate about painting, butterﬂies and Asia – in fact, passionate about everything –Jean-François is a true artist. So often over-used to describe somebody who demonstrates brilliance in their work, in this case the term “artist” encapsulates the man perfectly. But it must be acknowledged that it is sometimes diﬃcult for an artist to transmit his talent and know-how to others.

There are many talented practitioners whose meticulous and precise work is based on solid scientiﬁc knowledge and who are capable of applying their talents to clinical practice. There are also many excellent teachers who are able to successfully transmit their knowledge in a precise and instructive manner. However, not many people manage to combine the two qualities. Jean-François is one of those people. This book is a labor of love, completed with the same level of perfectionism he puts into everything he does. It is the fruit of lengthy, intensive preparatory work to collate and organize information and clinical case histories gathered over a period of years. These are not “Sunday best cases” picked out especially for the book, but examples taken from the everyday life of a dental practice. Jean- François has surrounded himself with the very best people, with the skills required to support the various chapters. Whether ceramic experts, clinicians, dental technicians, or researchers, they have all contributed their perspectives, complementing Jean-François’ own expertise.

As you will see, FUSION is hinged around three main themes: the fundamentals, the laboratory and clinical practice. A learning philosophy based initially on seeing and knowing, understanding, and only then reproducing. Seeing and knowing are the essential foundations underpinning any understanding and it is these fundamentals that are covered in the ﬁrst nine chapters of the book. The merry-go-round depicted on the cover of this ﬁrst volume gives it an additional symbolic dimension, reminding us that every treatment is an eternal new beginning in which these same esthetic fundamentals need to be kept in mind.

I think it was Pascal Magne who said: “the three most important things when carrying out esthetic restorations are: form, form ... and form.” So it comes as no surprise that Jean-François Lasserre has begun the fundamentals in his book with an analysis of form, via an exhaustive exploration of the understanding that each dentist and each dental technician has of the morphology of human teeth, so important to the esthetic and functional quality of our restorations. Observation of natural teeth teaches us the function and harmony of the forms integral to the periodontium, the smile and the face, more generally. This observation will be taken to its logical conclusion in a study conducted with Jean-Pierre ABal on mapping of enamel thicknesses in the anterior sector, aimed at examining ceramic bonding, and minimally invasive dentistry practices more broadly, on the basis of the thicknesses available before preparation.

 “Drawing inspiration from nature rather than destroying it” is therefore the motto for today’s dentistry, which, like many other medical specialties, is becoming less invasive and less destructive to remaining issue. Mimicry and bionics underpin these new restorative concepts, based on the study of the biological and biomechanical systems of living things to discover models that can then be applied to technical procedures. But materials and new concepts are not everything. To successfully accomplish any procedure, a fully mastered and standardized technique is required, that is well understood and repetitive. Ceramic bonding – something that barely 25 years ago was a bold treatment oﬀered by just a few exceptional practitioners – is now becoming a predictive technique, conﬁrmed by numerous scientiﬁc data, as amply demonstrated in the chapter dedicated to this dentistry technique. The chapter is without any doubt the best I have ever read on the topic, thanks to its clear and precise detailing of these constantly evolving protocols. In this book, the author has achieved the feat of teaching us a working protocol, in an explicit and structured way. Because, as is the case for any practitioner, the challenge is obviously to make sure the treatment is a success, not just once but for every single patient, since technical reproducibility is the key to success in our profession.

To round oﬀ, this book will delight all those who are interested in and wish to fully master a modern approach to ceramics because each theme is covered in depth and described in a rigorous, clinical, and instructive manner. That is important not only for practitioners starting out in their careers but also for experienced ones seeking to further improve their clinical protocols. For all these reasons, I would like to thank and congratulate Jean-François once again for having produced this magniﬁcent book and for having passed on his wealth of experience and knowledge to dental professionals.

Alain Perceval





    
Science and Art

Is there a need for another manual regarding esthetic ceramic restorations, considering that so many great books exist that are already inspired by nature, and utilize adhesive techniques to obtain a maximum biomimetic?

What we want to demonstrate with this book is that if observation of Nature is the foundation of our constructive and restorative work, the application of the numerous mathematical rules and esthetic principles, that are generally admitted is not sufficient. The rules have the be learned and then forgotten to leave space for a global approach, that takes into consideration the oral functions, the face, the asymmetries, the age, and the psychology of the patient.

This philosophy of Esthetic dentistry is definitely more humanistic and revalorizes the naturalistic and the artistic dimension of our profession. Thus, the development of ones own artistic potential, and ones sense for global perception, becomes a necessity as a complement to the scientific knowledge and the clinical experience. We ought to observe Nature and then search for a fusion of art and science in order to produce more lifelike ceramic restorations. It is because of the devoted collaboration of some exceptional dentists and lab technicians that this approach has been developed in the numerous clinical applications of ceramics and adhesion. These chapters represent the second volume of the book.

In the original French edition the cover of the book presents an image of a carousel (see undertext), which despite being distant from the dental ceramic, was chosen as a symbolic representation, evoking the fundamental esthetic such as form, color, asymmetry, biologic integration, ageing and psychology. It reappears in front of our eyes and our mind with every revolution of the carousel and represent as well the chapters of Volume 1 of this book. Same as a small child, our task is to observe the nature without prejudice and tend to recreate it with our ceramic with the pleasure of a game. But the obsolete part of these ancient horses reminds us, just like a witness of the old fundamental books in esthetic, that Nature cannot be reinvented. Using the concepts of memetics and bionics we can rediscover it however, from another perspective and on a different scale. Thus, Nature continues to astonish us with her secrets.

Jean-François Lasserre
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In search of the lost smile




[image: Traditional Venetian mask (photo: Sergio Fabbri)]


Fig 1-1 Traditional Venetian mask 
(photo: Sergio Fabbri).





Ours is such a strange field!
 Our success lies in the instant when hours of meticulous work become imperceptible – when a person will break into a smile that they recognize as their own, whether from birth or from their dreams. Our ultimate reward is not the smile the patient gives us, but the smile that the patient gives themself. All of the technical skill in the world isn’t enough to produce this result. It is vital to fully assume the patient’s request in order to untangle what is considered the simplicity of the commonplace from the trends of one’s milieu or Zeitgeist. The aim is to make visible the expectation that is often implicit and veiled, and sometimes irrational and desperate. Any cosmetic request is motivated by history: the individual’s own history as well as the history of the society in which the individual has grown and developed.

It is therefore important to simultaneously measure the extent to which the bodily area specific to our field, the orofacial sphere, represents a particularly rich area of psychological investment, and how much humanity has been able to transform the simple reflex that is a smile into a complex and cultural vector of communication. This range of significance explains the implicit variety of patient demand as well as the risk of a detrimental over-investment which we must be able to detect.

Hélène Lafargue Jean-François Lasserre Kamel Gana Bruno Quintard 



Body image


Body image development


[image: Fig 1-2]


Fig 1-2 Marie Cassats, Mother and baby reflected in mirror, 1905, oil on canvas, Chester Dale Collection, National Gallery of Art, Washington (photo: Cliff).

The “mirror stage” is an important stage in a child’s psychological development. At around 8 months, as a child’s mother repeatedly names the child in front of a mirror, the child becomes aware of its body and image through the distinction between itself and this original “Other,” the mother. As we have seen, the child generally turns to the mother to seek confirmation.






Ideal ego and the Ego Ideal

The “Ideal Ego” and “Ego Ideal” are inseparable from the concepts of “narcissism” and “mirror stage.”

They are fundamental to body image development. Common parlance often reduces narcissism to a sexual perversion whereby the subject views his or her own body as love object: here, it is a process of organizing the psychic apparatus as well as a mode of relating to the other that protects the subject and continuously evolves.1 In infants, narcissism takes the form of primary narcissism. Concomitant with the development of the Self, primary narcissism is the auto-erotism of the self-preservation drive, an energy that is turned both toward “the self and the woman who cares for it.”2 If we consider that an infant does not initially perceive the “woman who cares for it” as separate from itself, we can more easily understand the omnipotence and perfection associated with primary narcissism. The infant Self is an Ideal Ego(a).

So-called secondary narcissism is the result of the individual’s ability to invest their libido(a) in objects other than themselves. Yet throughout life, part of the libido normally remains devoted to the subject, for example in the form of self-esteem. It protects the cohesion of the ego and governs repression, ie, directing impulses incompatible with “the cultural and ethical representations of the individual”2 to the unconscious.

During the mirror stage (Fig 1-2) and then in the face of the Oedipus complex, self-consciousness emerges. The child must then renounce the Ideal Ego. The Other (embodied by the Father) introduces the symbolic order through the intermediary of language and leads the subject toward the Ego Ideal.

Integrated during the latency period (between the two Oedipus complexes, between 6 and 12 years of age), the Ego Ideal reinforces narcissism and self-esteem.3 It aims to re-establish the illusion of the Ideal Ego, which the subject is unable to fully renounce. The Ego Ideal builds the image of the ideal necessary to fulfill the expectations of the other.4 Linked to the critical instance that is the Superego, the Ego Ideal incorporates positive ambivalent injunctions (“be like that, like your father”) as well as negative ambivalent  injunctions (“don’t be like that, like your father,” with several applicable areas). The ambivalence becomes conflictual and painful in adolescence when the subject seeks to forge an identity that is simultaneously conforming and singular.5 In some body image disorders, such as anorexia nervosa, these injunctions can become completely confused with the ego through a range of bodily preoccupations that reduce the ego to the Ego Ideal and its insistence on power and perfection, reminiscent of infantile narcissism.4


[image: Fig 1-3] “In the beginning was the Word”

Gospel of John






Body schema and body image

It is essential to keep the following in mind: “Psychology is necessarily a psycho-biology,”6 ie, the affective mechanisms from which individuals may suffer are often related to the neurological substrate.7

Although the concepts of body schema and body image are important for a number of scientific fields, it is traditional to distinguish the term from psychoanalysis and psychology. Using the body schema, neurologists investigate pathological manifestations of changes in bodily perception following lesions in the central and peripheral nervous system. Using body image, psychologists focus on the various psychopathological manifestations where body consciousness is affected. However, clinical reality forces us to approach the body as significantly more intricate than represented by this simplifying dichotomy: precisely because it is impossible to neatly divide an individual’s singular unity, there is a necessary relationship between the neurological body schema and psychological body image.8

What remains to be assessed is to what extent can a tooth extraction and the transformation of dental organs be considered mutilations and therefore impact body schema and body image.

	



The body schema and the phantom tooth

The body schema is the representation of our body as an object among other objects in time and space, “excluding the relationship with the other.”9 It is constructed on the basis of optical, auditory, and kinesthetic sensations, as well as those that inform the brain of balance and muscle tone.10 It is specifically located in two different cortical areas in each hemisphere that controls the opposite side of the body: the primary motor area, in front of the central sulcus, and the somatosensory parietal area, behind the central sulcus (Fig 1-3a).11 In a coronal section of the brain, the motor and sensory homunculi can be located in each of these areas (Fig 1-3b).

Each homunculus is responsible for a distorted image of the body, whose surface and spatial resolution depend both on the intensity of the peripheral innervation of the skin areas represented, which determines their sensory acuity, and on their functional importance for the species: in humans and monkeys, the face, tongue, and hands are represented in larger cortical areas. Motor and sensory homunculi are different. Like genitalia, teeth are devoid of muscles and therefore only represented on the sensory homunculus (Fig 1-4).12

Over the past 20 years, several studies have shown that the structure of the central nervous system is not rigid once neural pathway maturation is complete.11,13 This plasticity contributes to the neurobiological engramming of experience and encourages functional repair after nerve damage. Although somesthetic maps have general organizational properties that are common to all individuals, these representations based on functional mosaics constitute individual neurobiological signatures.13


		
Fig 1-3 Body schema representation.



[image: Body schema representation.]

(a) Anatomical location in the brain of the body schema’s somatomotor and somesthetic areas (Bausen Gallery, 2014).

[image: Body schema representation.]

(b) Representation of the different areas of the body on the sensory or somesthetic homunculus.



The mutilation of the dental organ by extraction may cause phantom limb syndrome. Although symptoms vary, this syndrome is characterized by the illusory sensation of the survival of the amputated organ. Descriptions of this perceptual illusion have been long documented. However, there has been renewed interest in this phenomenon thanks to the demonstrated plasticity of cortical representations and the development of recent brain imaging techniques.

The cortical projection areas of afferents (primary representation areas) are immediately reorganized after deafferentation by local anesthesia or extraction. This leads to the disappearance of the representation of denervated areas in the primary cortical areas. More than 90% of amputees experience phantom limb syndrome. Significantly fewer children suffer from the syndrome, probably due to a less consolidated body schema.13 Subjects are aware that their sensations are illusory, yet these sensations are as strong as real sensations. Sensations can be tactile, thermal, or nociceptive. Often intense, phantom pain is a major source of the complaint. Some subjects continue to feel the pain suffered by the limb prior to amputation, and “phantom” limb sensations are often more intense and long-lasting when the amputation is the result of a trauma, or a painful pathology, than when it is the result of a planned operation on a non-painful limb.



[image: Sensorimotor homunculus sitting in a Verner Panton Phantom Chair]

		
Fig 1-4 Sensorimotor homunculus sitting in a Verner Panton Phantom Chair.

Artist: Uffe Holm, 3D printing: Character Ink.



This work was exhibited at the Lake of Fire exhibition in Copenhagen in 2011. Each homunculus is an anisomorphic representation of our body. This constitutes a three-dimensional figure that embodies to scale of the cerebral representations of the sensory homunculus.



Although it persists in the amputee’s body schema, the “phantom” limb changes over time (for example, it often seems to shrink). The somatotopic reintegration of amputated areas in the sensory homunculus, during a transplant for example, would allow perceptual interference to disappear. From a sensory point of view, it would be possible to extrapolate this data for a tooth implant. Correlatively, the stimulation of specific parts of the body can  cause referred sensations to this “phantom” limb whose sensory tone (hot, cold, rough) remains the same. Central effects also occur when phantom sensations are triggered by an emotional shock.

The brain generates representations where the truth of perception can override that of meaning. However, neurobiology is unable to explain the variety of sensations related to phantom limb and psychic processes, such as denial of the loss of a body part or of a sensory or motor function. Self-image impairment, identification with a given normality, or the individual’s emotional and affective attitudes toward his or her own body complement neurobiologists’ explanations. In other words, data no longer relative to body schema, but to body image.


[image: Image] “Personal time is convoluted [...]. The phantom limb is like the repressed experience of a former present that refuses to become past”

Maurice Merleau Ponty






Body image and the concept of investment

Schilder defines body image as: “the way our body appears to us.”6 Unconscious body image is also a memory that manages to make the sensations of the past and present coincide. A few particular sensations will become ingrained in the unconscious to such an extent that our body will always spontaneously react to the same stimulation. However, body image is different from body schema. Whereas body schema’s pattern is common to all, body image is situated less in the body than in the in-between of an intense relationship with the other. Body image is specific to each of us, constructed in layers that are the synthesis of the many initial impressions ingrained in the infant psyche and emanating from the sensations that the baby experiences in contact with the mothering parent, up to the discovery of its image in the mirror. Its development can be disturbed by deficiencies, excessive stimulation, or inconsistent mothering rhythms.

If for Lacan a child is full of joy in front of the mirror and the image he makes his own, Dolto underlines the child’s disenchantment when he realizes that it is not “him,” but  only an image of him, completely disproportionate to what the child feels he is, which he shows to the world. Investment in appearances, to the detriment of inner sensations, originates in the mirror stage.14,15



[image: The Rokeby Venus, D. Vélasquez, 1647–1651, oil on canvas, National Gallery, London (United Kingdom).]
		
Fig 1-5 The Rokeby Venus, D. Vélasquez, 1647–1651, oil on canvas, National Gallery, London (United Kingdom).



Psychoanalytically speaking, we do not invest in the body but the mental representation of the body, the very image of the sensation.



We automatically form a mental representation of each of our bodily sensations. Every feeling involves three components: the physical arousal, the mental representation of the place where this arousal originates and finally our libidinal investment in the mental representation of the feeling. Libidinal investment is in fact the psychoanalytical term for the affective attention we pay to what we feel physically (Fig 1-5). This is why it is necessary to tell ourselves that every time we experience a physical sensation, particularly when it is vivid and strong, we feel it through the mental representation of the sensation. To feel is always to imagine what we feel.

The pervasive image is that of an affectively invested object because it is part of the relationship with the other. “The conscious image of toothache would be pervasive if, for example, it was associated with the memory of the dentist’s terrifying needle from my childhood.”14 When we are moved by an object or situation, or distressed at the idea of pain, it is because a sensation that has already been experienced has been ingrained in the unconscious and has been reactivated: the image of an imperfect and fantasized double of the object. These strong sensations are charged with intense emotions and, initially, with the mother’s reception of these emotions. They are characterized by repetition. We are what we feel and see with our body. Our self is the intimate idea we develop of our body, ie, the mental representation of our fluctuating bodily feelings that are constantly influenced by our reflection in the mirror. Basically, the self is only a feeling, the feeling of existing. Lacan considers the self to be an essentially imaginary entity struck by all the ignorance, misunderstandings, and mirages that distort self-perception. He therefore calls the self a “site of méconnaissance.”16 From birth, we are all blind to the objective reality of our body: we have never known and will never know how to feel or see our body as it is, but only see it as we wish or fear it to be. Unconscious images of the body may be vividly reactivated at each existential crisis. They will remain vigorously active and externalize themselves through innumerable manifestations. In that it carries the Basic Image constructed during early childhood, body image nevertheless provides a potential feeling of security (Fig 1-6).17 The subject will have recourse to this feeling in every life crisis.



[image:  The “Skin-Ego.”]



Fig 1-6 The “Skin-Ego.”

Body image serves as a stabilizing and protective limit in the face of the outside world; it is the concept of the “skin-ego.”



The anxiety that accompanies the loss of baby teeth, for example, is a structuring anxiety that supports the child in overcoming the anxiety linked to archaic castration conflicts, awakened during the Oedipus phase, which constitutes a real existential crisis for the child (Fig 1-7).18 Ancestrally a weapon, the tooth can be symbolically associated with the phallus. Throughout the subject’s emotional life, the Oedipus complex will resurface during existential and emotional crises; this tooth-phallus symbolic equivalence will be found in dreams, for example.

No dream can be interpreted unambiguously and meaning can differ from one individual to another and depending on the period to which the content of the dream refers.  In an analysis by Freud, the dream of teeth falling out may represent castration as a punishment for auto-erotic practices,19 whereas in a case described by Dolto, it instead accompanies the return of fulfilled sexuality.18 It may also reflect a more symbolic castration, a loss of power in a person’s family or professional life.



[image:  Oedipus and the Sphinx, François-Emile Ehrmann, 1903, oil on canvas, Museum of Modern and Contemporary Art Strasbourg (France).”]



Fig 1-7 Oedipus and the Sphinx, François-Emile Ehrmann, 1903, oil on canvas, Museum of Modern and Contemporary Art Strasbourg (France).

The Oedipus complex begins when the child becomes aware that there are two sexes.

The girl feels wronged and amputated in her desire for the phallus (not as a penis but as a symbol of power and virility), while the little boy’s complex develops out of fear of mutilation, of the loss of the organ.



The patient may experience real mourning in an alteration of his or her teeth. The question of the relationship between mutilation and mourning is simple: “Is not every loss experienced as an amputation accompanied by psychological pain?”20 The subject’s distress is a response to a double attack: one affecting their narcissism, and one affecting the object of the loss. Everything depends on the intensity of the attachment to this inner object. An affectively invested object always refers to other objects, to other relationships and particularly to losses experienced in early childhood: that of the parents as love objects during the Oedipus phase, for example. The patient may then experience a phase of reactionary depression during which the suffering, which is very intense, is exacerbated by the feeling that others do not understand their distress. Emotions are very strong and difficult to access by a third party (ie, by us) because they are closely related to the experience. This sheds light on patients’ different possible reactions to pain. They can be feelings of shame, of intolerable degradation. Or, on the contrary, the patient may feel exasperation, with a displacement of the responsibility of this pain projected onto others, possibly including the practitioner.9


[image: Image] “I consider the body image the very substance of our self.”

Juan David Nasio14



Far from these unconscious considerations, dental mutilation is still predominantly associated with voluntary ethnomutilation. Teeth have always been adapted and mutilated in order to fulfill socio-cultural requirements and secure a place in society (Fig 1-8).21 An individual’s desire to belong to a group and acquire the appropriate appearance in order  to do so, is in sociological terms neither a luxury nor a frivolity. The semiotics of social belonging takes various forms: bodies are “reworked” in order to gain social approval. The ability to obtain a certain social status or fulfill a certain role, including sexual roles, is achieved at the cost of displaying a body with immediate significance, which makes it possible to identify an individual’s ethnicity or social position.



Fig 1-8 Sociocultural dental rituals.

[image:  Sociocultural dental rituals.]

(a) Tooth lacquering is an ancestral technique that persisted in Southeast Asia until the 1950s. It was practiced on both girls and boys at the age of 13 or 14. Black teeth were essential to traditional beauty criteria. Hué lacquerers were particularly renowned.


	
[image:  Sociocultural dental rituals.]

(b) Gold plating of healthy teeth, among ethnic minority woman in Sapa, North Vietnam. Gold plating is associated with social success (photo: J-P Labat). (For more details see: Lasserre JF, Cao Thi Hai D. Singularités culturelles et esthétiques du sourire au Vietnam. Inf Dent 2010;26:1–5).

[image:  Sociocultural dental rituals.]





Fig 1-9 Smiles in animals.



Muscles used in smiling are identical in name and position in animals where the smile is a sign of fear or submission (with the exception of the dog, where the smile can be mimetic).



 In our Western societies, we could go so far as to say that the ostensible absence of mutilation, an impeccably white youthful smile, which still often involves four orthodontic extractions, wearing extraoral appliances, and making bridges or veneers, can constitute the barbarism that is now necessary in order to gain a place among the fit, rich, and powerful.






The human smile

The smile is not unique to humans. Animals have a smile reflex. A smile is the result of a cerebral nervous stimulation manifested by a motor discharge that affects the whole body. However, it is particularly noticeable in the face, along the facial nerve, where it causes at least 17 muscles to contract (Fig 1-9).


The smile as social organizer

The smile which can be identified 100 m away is innate, universal, and genetically programmed. The smile exists from birth, and sometimes even before. Researchers have only expressed an interest in the neonatal smile, which is identical in form and duration to the adult smile, in the past 20 years. That the smile occurs independently of external stimuli has led to the conclusion that the smile has an endogenous origin. From the first hours of life, an infant repeats the motor sequences of its instinctive behavior in REM sleep (Fig 1-10).22

However, the smile quickly becomes part of the dance of meaning. The mother is the first to attribute meaning to this reflex. When the child has a syncretic perception, ie, when a child does not differentiate the interior from the exterior and when their visual system will only be mature at the age of six or seven, the smile will help the child to distinguish the human from the rest of the world. This is why Spitz called it the “first social organiser.”23 Depending on the author, the smile is either viewed as an emotional response and/or an active interaction by a smiling child when they understand that they are exercising control over their environment. Their causal action causes the appearance of a positive event or outcome (the appearance of the mother in the first place). In any case, this perception-related behavior will quickly become more complex.

The smile can signify a multitude of different feelings and can even be used to lie. The famous contemporary American psychologist Eckman has produced the most refined studies on facial micro-expressions.24 He identifies 19 different smiles. His work is taught and used in international investigative bodies to detect liars, as well as by many companies to generate consumer satisfaction. In the latter, it is particularly important to learn how to fake a sincere smile, also known as the Duchenne smile (named in honor of the man who identified this technique at the end of the 19th century). A sincere smile is more symmetrical, the corners of the mouth move up toward the eyes and the orbicularis oculi is involved in the smile, showing the wrinkles of the crow’s feet.



Fig 1-10 Smiles in infants.



According to English ethologist Morris, the neonatal smile is “an instinctive survival mechanism that gives the infant the assurance of the attachment of its relatives.”

[image:  Smiles in infants.]






 The irrepresentable smile

The smile is absent from classical art to the end of the 18th century.25 Perhaps this is because of its myriad implications and/or because of the poor quality of dental care. In the paintings and sculptures of this period, teeth are usually only visible in expressions of pain and suffering. There are, however, a few exceptions, such as the “Smiling Angel” of the north portal of the Reims Cathedral (Fig 1-11).

The smile lays bare the teeth, the visible frontiers or guardians between the inside and the outside. They are the only part of the skeleton that is visible and that remains after the flesh has decomposed. The tooth is therefore associated with death and, by the same token, with power and immortality. Both a weapon and a tool, the tooth is a symbol of virile power, as represented on multiple African masks (Fig 1-12).26 This unconscious and universal link between the tooth and the phallus can manifest itself when the dental organ is altered or lost. These traumas will cause the castration complex to resurface, a complex that can underpin some of the unexpected aggressive reactions in our patients and certain irrational fears.



Fig 1-11 The “Smiling Angel” on the north portal of the Cathedral of Reims (France).



Sculpted in the 1230s, decapitated when the cathedral burned to the ground during the First World War, the Smiling Angel was recovered and reinstated as a symbol of the genius of French art endangered in the war.

[image:  The “Smiling Angel” on the north portal of the Cathedral of Reims (France).]






The smile and body image

Before the age of photography, a model’s inability to pose with any expression other than a smirk implies that the smile presented by the artist was solely its author’s fantasy (Fig 1-13).25

It is in this ambivalent and complex symbolic universe that the individual, from childhood onwards, constructs what we call body image. It is this image and culturally symbolic universe that the patient will bring into a confrontation with our own. Faced with this complexity, it is easy to understand that the therapeutic relationship can be marked by transference: the patient establishes an unconscious relationship with the practitioner on the basis of their emotional past and the primordial parent/child relationship that they will have experienced. As with the psychoanalytic cure, this transference can be favorable or unfavorable to treatment progress. Confronted with their own past, their own image, their own symbolic universe, the practitioner will respond with a countertransference that is just as unconscious, just as positive or negative, which will also affect the therapeutic relationship.27

For some people, for a range of individual, cognitive, social, and educational reasons, body image distortion can become extreme and produce what is known as a body image disorder.



	
Fig 1-12 Symbolism in the art of the mask.



Primitive art is a symbolic art par excellence. It seeks a spiritual meaning more than a physical resemblance. Facial proportions are reinvented according to the spiritual importance given to each part.

		
[image: (a) Funeral Guéré mask from Ivory Coast where the painted teeth at the lower part of the face and the extruded eyes embody death (collection: JF Lasserre).]

(a) Funeral Guéré mask from Ivory Coast where the painted teeth at the lower part of the face and the extruded eyes embody death (collection: JF Lasserre).

[image: (b) Other Guéré mask, late 19th or early 20th century, combining various symbols of power: multiple eyes, ivory and metal teeth (online collection of Brooklyn Museum).]
	
(b) Other Guéré mask, late 19th or early 20th century, combining various symbols of power: multiple eyes, ivory and metal teeth (online collection of Brooklyn Museum).
	
[image: (c) Gouro warrior dance mask, also from Ivory Coast, where the sharp metal teeth and pointed horns symbolically evoke weaponry and aggression (collection: JF Lasserre).]
			
(c) Gouro warrior dance mask, also from Ivory Coast, where the sharp metal teeth and pointed horns symbolically evoke weaponry and aggression (collection: JF Lasserre).



		


[image: La maja desnuda and La maja vestida by de Goya, Prado Museum, Madrid (Spain).]
	
Fig 1-13 La maja desnuda and La maja vestida by de Goya, Prado Museum, Madrid (Spain).

(a) La maja desnuda, (b) La maja vestida. Both pictures were painted between 1790 and 1805. The nude was the first version. It is said to be one of the first non-mythological nudes to show female pubic hair. Both paintings belonged to de Godoy, head of the Spanish government. It is said he displayed them in a private cabinet in his apartments, one superimposed on the other, and a mechanism would reveal the nude version to the great surprise of observers. Upon de Godoy’s fall from grace, the paintings were seized by the Inquisition, deemed obscene, and the painter was subsequently prosecuted in 1815.











 The onset of body image disorder

From a psychoanalytical point of view, beyond concerns clearly produced by body image construction and related bodily transformations, disorders without real physical substrates can be attributed to a corporeal symbolization of conflicts of adolescence, particularly those related to the separation/individualization of infantile objects. As it undergoes perpetual reorganization, body image shifts a given part of the body dependent on impulsive investments to the center of the perception of this body. The disorder could be related to the unconscious displacement of sexual or emotional conflict, to feelings of guilt or low self-esteem. The body part that is the object of preoccupation might symbolize another, ie, the nose could symbolize the phallus. This displacement to a less dangerous area might be necessary for a person who is trapped by sexual taboos. Half external object, half internal phantasmal object, simultaneously self and not-self, the body is used therapeutically as a transitory relay, an external object of love and hate while it awaits an adequate substitution during the re-investment of an external object. When the balance between narcissistic and object investments is naturally disrupted in adolescence, it then becomes a transitional object.28 When repeated, negative comments about appearance lead to increased self-observation and self-consciousness, which can cause a negative self-image. This is more frequently reported by women. These comments threaten the self and suggest a social rejection that the victim may internalize and consider to be true. Data on the personalities of subjects with severe body image disorders, such as body dysmorphic disorder (BDD) reported in the 6th edition of the Diagnostic and Statistical Manual of Mental Disorders (Fig 1-14), allow us to identify high-risk traits for pathology.29

The frequency of these comments must be distinguished from the emotional response to them, which seems to have a greater impact on self-image. Some personality traits, such as neuroticism, influence the emotional response to negative comments. Subjects with these traits are more likely to be self-deprecating than more emotionally stable subjects.30 In the face of their own image, patients exhibit higher than normal levels of anxiety. The chasm between their ideal and their self-assessment and high levels of perfectionism leads them to self-deprecation. Negative emotions dominate, and self-esteem decreases.31 Subjects with BDD exhibit a higher propensity for imagination.

Recently developed psycho-cognitive studies also shed light on the emergence and self-maintenance mechanisms of the pathology. Patients often exhibit significant emotional recognition biases compared to healthy subjects, particularly with regard to negative emotions, but only when they are the main subject of the scenario. These biases are found in patients with eating disorders and are thought to be one factor in the maintenance of the pathology.32

Neuropsychological studies have shown poor outcomes for organizational strategies in patients with severe body image disorders. Patients tend to focus more on details than on a general organization that takes into account visual and verbal information.33 These problems which are also found in patients with obsessive-compulsive disorder (OCD) and anorexia nervosa, tend to indicate a dysfunction in the frontostriatal and prefrontal circuits that mediate the executive, cognitive and behavioral functions in the brain (Fig 1-15). Correcting reference ideas and recognizing biases is one of the psycho-cognitive therapeutic goals.32



Fig 1-14 Diagnostic criteria for body dysmorphic disorder (BDD).(b)


	
[image: Diagnostic criteria for body dysmorphic disorder (BDD).]



	
Neurologically speaking, parietal damage causes alterations in physical perceptions consistent with those observed in BDD.34 Similarly, damage to the parieto-occipital area could be associated with BDD insofar as this type of damage is observed in syndromes involving neurosensory disturbances similar to those observed in BDD (phantom limb syndrome for example).35 The most complete pathophysiological meta-analysis to date33 suggests a complex interplay of dysfunctions across several brain networks. A lesion in the right hemisphere, which is dominant in terms of body schema and emotional management, is therefore likely to cause a secondary BDD, somatic delusions, and psychotic syndromes. When facial identification processes are disrupted (predominant activation of the left prefrontal and lateral temporal lobes), they contribute to visual biases. Regions such as the amygdala or insula then produce the disgust reactions associated with visual perceptions in BDD(b).



Fig 1-15 Cortical areas and circuits involved in BDD.



Several body image disorders including BDD can be explained by neurochemical dysfunctions in cortical areas and circuits (from an illustration by M. Royon).

[image: Cortical areas and circuits involved in BDD.]



Finally, abnormally low levels of serotonin are found in patients with BDD, as in those with depression and certain mood disorders.36 The benefits of treatment with selective serotonin reuptake inhibitors (SSRIs) can be explained by the inhibition of the amygdala and insula (reducing social anxiety and negative affect), and by increased 5-HT release in the paralimbic cortex and basal ganglia, both of which are crucial in reducing obsessive-compulsive symptoms.


[image: Image]Although theories about the origins of body image disorders have increased in number and sophistication, many are still only conjectures. Repression theories were followed by an emphasis on the significance of certain personality traits, life experiences, and socio-cultural influences. There are the additional biological hypotheses of neurochemical dysfunction, in particular serotonergic dysfunctions. As with many other psychiatric disorders, it is likely that body image disorders arise from a combination of multiple factors.









 Types of patients


Normality and psychopathology

We all experience preoccupations with our appearance, and the majority of imperfections that our patients identify are only moderate defects. The key is therefore to determine when a preoccupation with appearance is in fact pathological. When confronted with cosmetic requests, each practitioner more or less intuitively identifies a sense of body dissatisfaction evolving along a given continuum, or scale; the different stages have a negative impact on dialogue and raise a concern for postoperative dissatisfaction.


Normative discontent

Our patients generally seek cosmetic treatments for psychological and emotional reasons. Patients aim to increase their desirability and conform with their own idea of beauty. Patients are increasingly economically motivated and are often unsurprisingly convinced that in situations of equal competence, their professional future is more likely to improve if they are more attractive.

We all experience preoccupations with our appearance. On a scale of 0 to 10, with 0 indicating zero preoccupation with appearance and 10 maximum preoccupation provoking deep distress, the majority of us would be somewhere in the middle of the scale: preoccupied with our appearance, not particularly satisfied, and occasionally anxious about it. However, the level of preoccupation that motivates a person to visit a gym or beauty salon does not prevent them from going out or having a job, family life, and love life. For a patient with a severe body image disorder, these preoccupations are absolutely crucial and uncontrollable. The patient’s whole life revolves around them. Many patients manage  to hide these preoccupations, but for some they progressively prohibit any form of social life (Fig 1-16).37,38



[image: From body satisfaction to dissatisfaction.]

Fig 1-16 From body satisfaction to dissatisfaction.



Body satisfaction is said to evolve along a continuum and can be measured by the Body Image Questionnaire, whereas body dissatisfaction is assessed on the basis of the Body Image Disorder Questionnaire. Ninety percent (90%) of women suffer from normative discontent.






Body dysmorphic disorder (BDD)

BDD is a serious psychiatric condition with frequent co-morbidities including depression, social phobias, and OCD with which it is currently classified in the DSM-V.39 It is characterized by a preoccupation with one or more parts of the body with minor or imaginary defects. These preoccupations are uncontrollable and debilitating. For more than 60% of patients, they are accompanied by severe anxiety and compulsive behavior.40–42

It is not a rare disorder. It is thought that BDD affects roughly 2% of the general population, and 10% of those consulting specialist practitioners. All authors agree that in 70% of cases, the disorder begins before the age of 18.43 Disease onset may be gradual or abrupt. Some patients report that one day, they looked in the mirror and saw a hideous and unbearable flaw.40,41 In most cases, patients are only diagnosed in adulthood after more than 10 years of disease progression as a result of co-morbidities. The disease is continuous (97%) and in the vast majority of cases, it worsens in the absence of appropriate treatment (87%).

Body areas that are the focus of the preoccupation are rarely indicated outright by patients who are too ashamed of their defect(s). They tend to complain about being generally ugly or hide their preoccupations behind a functional somatic complaint. Between 77 and 86% of patients are obsessed with at least one facial defect,36,43,44 and report several focal points (6 areas on average) related to their profile, chin, and smile.40,41,43 Between 4 and 20% of patients are preoccupied with the color, shape, and position of their teeth.38,40 Extreme dissatisfaction with the body combined with a lack of awareness of the true origin of their physical preoccupations (insight) lead patients to relentlessly seek surgical solutions to their defects. The number of specialist consultations and prescriptions, as well as expenditure on various treatments, can then multiply. The belief that by improving their appearance patients will increase their self-esteem and quality of life maintains the pathology.32




Disabling body dissatisfaction or subclinical BDD

Apart from those patients with an extreme disorder discussed above, it is interesting that 17% of maxillofacial surgery patients suffer from excessive and moderately debilitating cosmetic concerns, ie, a form of subclinical BDD.45

The majority of patients consulting for cosmetic surgery do not exhibit a significant level of psychological dysfunction. However, this level of dysfunction is higher in patients consulting specialists for purely cosmetic reasons, particularly in terms of social avoidance, low self-esteem, anxiety, depression, and impairment of social and psychological quality of life. The level of dysfunction correlates more with the intensity of the preoccupations than the objective assessment of the defect.46 Although this point is debated,47 in orthodontics several authors have found that dental appearance is rated significantly worse by patients than by practitioners.48 –50

 However, it seems that a preoperative assessment of psychiatric disorders, anxiety-depression (a frequent co-morbidity of BDD), negative perception of appearance, and/or localized areas of body dissatisfaction predicts postoperative dissatisfaction in facial and dental cosmetic surgery.51


[image: Image]The high percentage of subclinical BDD in patients seeking cosmetic enhancement surgery raises the question of whether these procedures are suitable and effective. It demonstrates that it is necessary to preoperatively assess body dissatisfaction and associated concerns.








Body dissatisfaction and body image disorders

In two studies conducted on 214 patients in Bordeaux between 2011 and 2013, we found that dentists did not have a screening tool, validated in French, that enabled them to quantify body dissatisfaction and screen for body image disorders, in particular BDD. We therefore set ourselves the task of providing such a tool. We also decided to pioneer an assessment of the level of body dissatisfaction as well as the prevalence of symptoms associated with BDD in French patients consulting for cosmetic dental surgery, and to determine the degree of insight associated with the level of body dissatisfaction.


Quantification on the basis of the Body Image Disturbance Questionnaire (BIDQ)

Despite its brevity, the BIDQ38 has the advantage of assessing body dissatisfaction on a scale from no physical cosmetic preoccupations to extreme preoccupations such as those found in BDD. We therefore do not only focus on extreme and rarer forms but can identify patients with more or less disabling esthetic concerns. The BIDQ is a self-reported questionnaire with eight questions. The score is an average of seven of these questions, ranging from 0 to 5 (Fig 1-17). Three open-ended questions (question 3 and complements to questions 7 and 8) allow for response clarification, which can be informative for the clinical domain.

In women, a score of 2.36 or higher predicts a BDD of more than 80%; in men the cut-off is 1.64(c). The sensitivity and specificity of these cut-off values are 0.73 and 0.85 for women and 0.82 and 0.83 for men, respectively. Translated and approved in French, it is a measurement tool that is simple to incorporate into a preoperative medical assessment.




Debilitating body dissatisfaction and BDD in French dental surgery patients

Body dissatisfaction evolves on a scale from no dissatisfaction to an extreme disorder (Fig 1-16).38, 45,52 When the disorder is severe, accompanied by disruptions to everyday life and an exaggerated perception of a physical defect, BDD should be considered. We have identified that approximately 10% of patients suffer from BDD. It is by no means a rare disorder, but a condition that any specialist practitioner may encounter in their daily practice. These results are consistent with other European studies. For example, 10% of maxillofacial surgery patients in the Netherlands meet the diagnostic criteria for BDD and have a mild or no defect.45 In the UK, Hepburn and Cunningham report a 7.5% prevalence of BDD in orthodontics.52 This prevalence affects 9% of French cosmetic surgery patients.



  [image: The Body Image Disturbance Questionnaire (BIDQ).]

Fig 1-17 The Body Image Disturbance Questionnaire (BIDQ).





However, most studies only look at the prevalence of BDD. They sometimes compare patients with and without BDD, but discount patients with more moderate preoccupations and disorders. In our study, 20% of patients reported preoccupations consistent with BDD, but of a lesser intensity or that failed to meet all diagnostic criteria. The high proportion of patients consulting for cosmetic purposes exhibiting these criteria shows how difficult it is for a non-psychologist practitioner to identify those patients for whom treatment may be unnecessary or detrimental.53,54

An initial indicator of the study shows that BDD patients are generally young,55 predominantly women,38,42 with no previous cosmetic or psychiatric history,42,45 but often a history of dermatological procedures56 (common among BDD patients because they are less invasive, less expensive, and more accessible than plastic surgery). Avoidance of certain situations is also more marked in BDD patients, whereas it is absent or only occasional in other patients.45 The number of reported defects correlates with the body preoccupation factor measured by the BIDQ, meaning that as the BIDQ score increases, a higher number of preoccupations may be suspected. BDD patients also appear to have higher levels of anxiety and depression, which is consistent with previous studies showing that the level of psychological distress associated with body preoccupations is not related to the objective intensity of the defect.30,46,55

Qualitatively, the nature of the defects reported showed that preoccupations with the mouth and teeth remained high (20%), consistent with studies of larger samples.40 Other areas of concern include weight, skin and hair in both sexes, and the lower body (hips, buttocks, thighs, legs) and breasts in women. These results (Fig 1-18) are consistent with the literature.38,,42

When insight (awareness of the psychological origin of the disorder) is low, it is associated with a higher level of disruption of the patient’s social, personal, and occupational activities as well as increased avoidance, which are indicators of the severity of body image disorders.30,44 It must be noted that in most cases, the delusional beliefs found in BDD patients are not unusual: they are exaggerated beliefs and thoughts related to a supposed bodily defect or to the alleged consequences of this defect on the patients’ everyday life (eg, “my husband left me because I have yellow teeth”). These indicators of severity should be taken into account when working with the patient or making a treatment decision.

Unfortunately, the first part of the study confirms a high accessibility of cosmetic dental care to patients with esthetic preoccupations without apparent physical defects, and who exhibit low insight and/or body image disorders such as BDD56 (in 80% of these cases, practitioners agreed to provide cosmetic services). However, current dentistry recommendations indicate that special attention should be given to such patients.



[image:  Results for physical esthetic preoccupations based on the BDDQ and BIDQ questionnaires.]

Fig 1-18 Results for physical esthetic preoccupations based on the BDDQ and BIDQ questionnaires.



		









Consequences on treatments


Consensual recommendations

Traditionally, recommendations have encouraged a consensual commitment among practitioners to pay particular attention to patients who exhibit excessive concern for minor defects, who are unaware of the insignificance of their defect, who have undergone surgery more than once, who have a psychiatric history, and/or who have unreasonable expectations.57 BDD would constitute a contraindication to cosmetic procedures in dental surgery and dermatology. In fact, in most cases these treatments prove ineffective. They fail to address the symptoms of the disorder, often aggravate it, and sometimes lead patients to acts of violence on themselves or their practitioners.40,41,53 Yet dental surgeons remain fairly unfamiliar with this disorder (Fig 1-19)58 and recommendations in this field are poorly disseminated and followed.41,53,59 

These recommendations are also based on a limited number of studies in dental surgery and are therefore largely drawn from extrapolated data, mainly American, from studies in plastic surgery and dermatology. In France, cosmetic procedures still only represent 1.7% of all cosmetic procedures, well behind the United States where they account for 15.3% (ISAPS Biennial Survey of plastic surgeons and procedures, 2010). French patients therefore present a very different profile from American patients in terms of access and enthusiasm for cosmetic procedures.34 Only one French study has so far looked at the evolution of the disorder following plastic surgery. It has therefore proven complicated to issue recommendations both relevant and likely to guide practitioners on the basis of at least one European study in the field of dental surgery.53



Fig 1-19 Study on dental student knowledge.




[image: Results of a study carried out in Bordeaux in 2009 on 259 students in their 4th, 5th, and 6th year of dentistry studies (D2, D3, and T1) showed that on average (stars on the left-hand histogram), students were not familiar with dysmorphophobia (a term still used in their teaching). On average, they also exhibited poor knowledge of the clinical features of this disorder (b).]

Results of a study carried out in Bordeaux in 2009 on 259 students in their 4th, 5th, and 6th year of dentistry studies (D2, D3, and T1) showed that on average (stars on the left-hand histogram), students were not familiar with dysmorphophobia (a term still used in their teaching). On average, they also exhibited poor knowledge of the clinical features of this disorder (b).






Types of patients at risk in dental surgery

The research assessed postoperative satisfaction, the evolution and severity of BDD symptoms(d), changes in patient insight (e), anxiety and depression(f), and social desirability(g). Of the sample of 214 patients, 54 patients treated in private practices in Bordeaux were assessed before and after cosmetic dental procedures. The sample was 63% female and 37% male, with a mean age of 36 (sd = 12). Only patients with at least one cosmetic complaint in the orofacial area were included. Dental defect severity was systematically assessed by two separate operators, and BDD was confirmed by ensuring that all criteria for the disorder were present and that no other pathology explained the patient’s condition.

There is a strong positive correlation between preoperative BIDQ score and symptom severity (eg, preoccupation-induced anxiety, situation avoidance, compulsions to hide defects). In addition to determining the level of patients’ preoccupation, the BIDQ score predicts 73% of preoperative symptom severity. Symptom severity and BIDQ score together explain 16% of postoperative satisfaction. This means that as the BIDQ score increases, postoperative satisfaction decreases; whereas as the severity of the initial defect increases, postoperative satisfaction increases.

 The sample was divided into four groups, on the basis of the BIDQ score, the severity of the main defect for which patients consulted, and the diagnosis of BDD(i):


	patients dissatisfied with their appearance but free from debilitating preoccupations (63%)

	patients preoccupied with their appearance whose defect severity was high (3.7%)

	patients preoccupied with their appearance whose defect severity was low (20.4%)

	patients with BDD (13%).



The preoperative clinical characteristics of each group are shown in Figure 1-20A. Although there seem to be marked differences between the groups, only BIDQ scores, symptom severity (YBOCS score) and number of defects identified by patients differentiate the groups from each other. It therefore seems impossible to predict group membership without a body dissatisfaction assessment.

In terms of postoperative scores (Fig 1-20B), differences between groups are still found in their mean BIDQ scores, in terms of the severity of reported symptoms and the anxiety score. The anxiety score remains significantly higher in BDD patients (group with low defect severity).

Social desirability scores (ie, whether patients respond as expected by prevailing social values) decrease significantly in both the BDD group and the no preoccupations group after treatment(8).

Postoperative satisfaction also differed significantly between groups. It was higher for patients in the no preoccupations group, followed in descending order by patients with low defect severity, BDD patients, and finally patients with high defect severity.

Results confirm that treating the primary defect in BDD patients does not improve symptoms. They also confirm that these patients tend to be postoperatively dissatisfied; this group was the only one to consider their condition significantly worsened in 14% of cases.

Patients consulting for a low severity or non-existent defect and reporting body preoccupations with a debilitating effect on their daily life (20.4%) consider themselves satisfied with results in 70% of cases and unchanged in 30% of cases (despite having a high BIDQ score). With this type of patient, some authors suggest referring those exhibiting the highest levels of distress or co-morbidities (eg, depression) to a psychologist or, failing that, limiting treatments to simpler, quicker procedures with the least possible incidence of operative consequences.60


Fig 1-20 Pre- and postoperative clinical features in patients with body preoccupations.

Note that insight assessment is not possible if the patient reports only mild concerns without associated distress.


[image: Pre- and postoperative clinical features in patients with body preoccupations.]













Refer, defer, or treat?

As cosmetic procedures become commonplace, faster, less invasive, and more spectacular, entrusting the esthetics of one’s smile to the hands of another remains a major decision, regardless of how experienced a practitioner may be. In terms of cosmetic procedures, dialogue with the patient is essential in order identify the patient’s deep-rooted motives as precisely as possible.

We all know how blind we can be to our own hidden motives, so we need to give patients time to allow theirs to emerge. It should go without saying that before transforming all or part of a person’s face, even in the smallest possible way, conversations with the patient should have moved beyond organizational, technical, and financial concerns.


The patient must be asked a number of essential questions:

However, some practitioners may feel less comfortable delving beyond operational aspects. The following questionnaire will help practitioners assess the risk of postoperative dissatisfaction:


	Is the patient preoccupied with the “defect,” do they think about it often?

	Does this preoccupation impact the patient’s life? 
These answers shed light on the question of over-investment in the supposedly defective area, as well as on the patient’s expectations: Does the patient expect a technical change, or a change in life itself?

	Does the “defect” exist? 
To answer this question, the practitioner must be wary of his or her expert eye: the question is how to assess the defect from a non-expert perspective, at a conversational distance. Therefore, in event of doubt, an additional observation by the assistant, without influencing said assistant, can prove very useful.

	Is there a safe and effective way to correct this defect?

	What benefits can the patient expect from the procedure?

	Has the patient understood the cosmetic risks of the operation (visible result, unnatural...)?



The informed consent that we are ethically and legally obliged to obtain should not be considered an end in itself, but rather the outcome of a productive dialogue between the patient and the practitioner. It is also a legal obligation. It must be noted that the law specifies that “when the purpose of a procedure is not therapeutic, there is an even greater obligation to provide requisite information” (Court of Cassation, First Civil Chamber, 17 February 1998, Bull. 1998, I, No. 67, p. 45, Appeal No. 95-21.715). Several plastic surgeons and stomatologists have already been convicted on the basis of incomplete information, the absence of written consent, which is considered the only means of pre-constituting informed consent, or the practitioner’s failure to consider the professional opinion of a psychiatrist concerning the disorders manifested by the patient  (eg, Court of Cassation, First Civil Chamber, 22 September 1981, 80–16.256, published in the bulletin). A practitioner must ensure that a patient is able to “consent,” which is of course not possible if the patient is suffering from a mental disorder of any kind.

[image: image]





 In the case of a body image disorder, the problem should be simply addressed


In the event of a slight defect

I provide a rapid procedure, minimizing risk and post-surgical effects.60




In the event of a non-existent defect

This I cannot treat. When a perceived defect is minimal and accompanied by significant and noticeable distress, I have to broach the subject of body image disorder. If helpful, we often make the following comparison when talking to a patient: “When a diabetic’s pancreas malfunctions, no one tells the patient they are crazy, but simply that their pancreas isn’t functioning as it should. The brain is an organ like any other. Sometimes it malfunctions and doesn’t send the right information for the right situations. In your case, it is causing you to feel extremely worried about this defect. But like any other organ, it can be treated, using different techniques and/or medication. It seems to me that you are suffering a lot, given all the things you avoid doing and the time you spend suffering. It seems to me that you need help, but it is help that I cannot give.”

Yet this psycho-educational approach is not enough on its own. It must be accompanied by a recommendation. It is useful to advise patients to read certain books such as The Broken Mirror by Phillips for English speakers40 or Les défauts physiques imaginaires  by Tignol for French speakers.41 In France, Pelissolo and Tignol are specialists in BDD. Although we can identify a body image disorder, this does not actually clarify what disorder it is, nor how to treat it. Just as we all work with a number of specialist colleagues in our field, psychologists and psychiatrists must be included in our network. Our patients form a high-quality database. When a patient discloses that they are undergoing psychiatric or psychological treatment, it is useful to ask them why they are seeking help, who is treating them, and whether they are satisfied with their treatment.




If a patient has unreasonable expectations

I will not be able to fulfill their expectations, regardless of whether or not the defect exists, and I have a duty of care to inform the patient. This is not a matter of offending a patient by abruptly telling them, as is so often the case: “it’s all in your head” and “I’m sorry, but there really isn’t anything I can do for you.” It is possible to say, “It seems to me that you are focusing a lot of problems on the one you are discussing and that you are putting a lot of hope in my treatment. However, in order to work with you, I need you to be calmer and to have found some clarity for yourself. I could give you the names of some people you could speak to before we start working together.”




Finally, in the event a defect does exist and distress is significant

It is possible to find reassurance in the fact that psychological coping strategies are often more effective in the face of an actual defect. It is important, however, to ensure that the current defect is not the result of multiple procedures. In this case, it is difficult to know whether the defect existed in the first place: the request for previous photos is extremely important here. If a patient prompts a doubt in the practitioner, then the practitioner  must rein in their ego and the impulse to do a better job than the previous practitioner. Once again, if a request or patient expectations do not seem rational, no technical procedure will provide the solution. Plastic surgeons have long worked with psychiatrists and psychologists, and routinely use psychological questionnaires. This is not a question of philanthropy. It is a means of protection against foreseeable therapeutic failure, which can be extremely harmful to the patient, to the practitioner, and the entire therapeutic team.


[image: Image]We must also bear in mind that patients do not come to us for a psychological assessment, which we would be hard-pressed to carry out. It is therefore difficult to envisage bombarding them with standardized questionnaires aimed at predicting postoperative satisfaction when it seems to depend on a number of parameters other than those we have been able to measure here. We must remember that body image is never other than deformed and that the psychological value (more or less unconscious) attributed to an area of the body that the patient considers to be defective is significantly more important than the objective severity of the defect. It is important to bear in mind that once initiated, our procedures rarely make it possible for the patient to return fully to his or her initial condition. When faced with patients who seem extremely complex in terms of bodily preoccupations, it may be wise to test the patient’s motives by deferring the invasive procedure phase, to try the simplest and most conservative therapeutic options possible, and to know when to seek a psychologist’s opinion.




                                     
(a) From the Latin meaning desire. Freud uses the term libido to describe the energy associated with sexual urges. The libido is flexible and mutable, capable of both transformation and fixation, and provides an explanation for certain aspects of psychological disorders. According to Freud, when ego or narcissistic libido increases, object libido decreases, and vice versa.

(2) For more detail see: Lasserre JF, Cao Thi Hai D. Singularités culturelles et esthétiques du sourire au Vietnam. Inf Dent 2010;26:1–5.

(b) Body dysmorphic disorder (BDD) was formerly known as dysmorphophobia. In DSM-IV, it was called a: “fear of body dysmorphia” and was categorized under somatoform disorders. Changes in the DSM-V in May 2013 were analyzed by Morey et al in a 2014 publication: Morey LC, Skodol AE, Oldham JM. Clinician judgments of clinical utility: a comparison on DSM-IV-TR personality disorders and the alternative model for DSM-5 personality disorders. J Abnormal Psychology 2014;123:398–405.

(c) However, the presence of other psychiatric disorders such as anorexia or bulimia nervosa, invalidates the diagnosis of BDD. The dental surgeon’s objective should be to detect a body image disorder which could hinder the care relationship and lead to postoperative dissatisfaction, rather than to make a psychiatric diagnosis, which should remain the purview of a psychiatric professional.

(d) Based on the Yale Brown Obsessive Compulsive Scale modified for BDD (BDD-YBOCS) (Philips et al., 1997).

(e) Thanks to the Brown Assessment of Beliefs Scale, (Eisen et al., 1998) (BABS).

(f) Hospital Anxiety and Depression Scale (HADS) (Zigmond et Snaith, 1983).

(g) Bias consisting of striving to present oneself in a favorable light to interlocutors. It seemed essential to measure this since some questionnaires were completed by patients prior to their first consultation when they did not necessarily know the practitioner

(h) Bias consisting of striving to present oneself in a favorable light to interlocutors. It seemed essential to measure this since some questionnaires were completed by patients prior to their first consultation when they did not necessarily know the practitioner.

(i) Patients belonged to group 3 if they had a critical score on the BIDQ and met all diagnostic criteria on the BDDM and MINI. Patients belonged to group 2 if the defect severity was assessed as mild or non-existent and they had a critical score on the BIDQ and/or met some of the BDD criteria on the BDDM. Patients belonged to group 1 if the defect severity was assessed as moderate or severe and they had a critical score on the BIDQ and/or met some of the BDD criteria on the BDDM. Patients belonged to group 0 if they reported at least moderate body dissatisfaction (BIDQ question 1) but remained below the critical threshold on the BIDQ.
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How to become an artist in dentistry




[image: Master glassmaker from Murano, Venice (photographer: Diyana Dimitrova)]


Fig 2-1 Master glassmaker from Murano, Venice 
(photographer: Diyana Dimitrova).





Nowadays, the dental surgeon and their technician must be creative and artistic, needing both technical expertise and creative genius. In other words, rationality and creativity must coexist in our abilities. Academic knowledge, skills acquired through clinical practice, and continuous training on new technologies, offer the dental team all the tools for good technical expertise, the one that comes under the rational control of our brain soliciting the left hemisphere or “left brain.” 
On the other hand, new technologies are standardizing dental work, guided implant surgery, computer-aided design. Manufacturing  (CAD/CAM) prosthesis or Digital Smile Design (DSD) 1 previews perfectly illustrate this standardized and mechanistic approach to the smile. 
What more can we look for when we have all the knowledge and technological means necessary for our profession?

Luca Dalloca



Artist, craftsman, or creator?

The term artist defines anyone pursuing an artistic practice. It includes the term “artist” in literature from the 14th to the 18th century, along with the terms “author” and “creator.” In its earliest origin, the concept of author or of creator encompasses the sense of technical and artisanal expert capable of creating a “Chef d’OEuvre” in its specialty. This definition prevailed until the 18th century and designated painters, sculptors, and architects. Vasari (1568), Baldinucci (1681), and Militia (1797) distinguish between the two terminologies, reserving the term artist to the practice of Fine Arts, whereas the terms author or creator are reserved for technical arts and crafts (Fig 2-1). The concept of the artist evolved during the 19th century toward the romantic vision of creative genius. This is the definition of the artist found in the Treccani encyclopedia(a).2

In dentistry, knowing the rules and protocols is not enough. Development of our artistic abilities under the control of our creative brain (right hemisphere or right brain) is a necessary complement. The human eye instantly captures the oral sphere because of its strong involvement in verbal and non-verbal communication. Think of the effect of a hand placed in front of the mouth when smiling (eg, in the case of a patient who has a complex): immediately it closes the communication door, our mirror neurons are not activated and empathy is difficult. Now let’s imagine the possible consequences of a purely rational approach, for example in a case of an esthetic prosthesis made from a preview by a Digital Smile Design (Fig 2-2).1 As absurd as it may sound, two people of different age or gender could have the same teeth and smile – or two friends could smile at each other and discover that the other one has the same teeth, which certainly would create discomfort. The smile cannot be industrially manufactured, otherwise it would be symmetrical and stereotyped (Fig 2-2). It is indeed impossible to find two perfectly identical natural smiles.



[image: (a) Natural smile.]


(a) Natural smile.

[image: (b) Digital smile made by duplicating in mirror the right hemi-smile instead of the left hemi-smile, which gives a perfectly symmetrical effect.]

(b) Digital smile made by duplicating in mirror the right hemi-smile instead of the left hemi-smile, which gives a perfectly symmetrical effect.

[image: (c) Editing a digital face by combining two right hemi-faces in mirror. The smile and the face are then symmetrical.]

(c) Editing a digital face by combining two right hemi-faces in mirror. The smile and the face are then symmetrical.




Fig 2-2 From natural to stereotypical smile.

Compared to the asymmetrical faces (a) and (b), the symmetrical face (c) appears inexpressive and unbalanced. Why then would a symmetrical smile (b) and (c) be more harmonious?








Create a personalized smile

It is necessary to establish a dialogue between the rational and the analytical part of our brain and its creative and artistic part. We must train ourselves for this cerebral complementarity. Arnheim wrote: “We must improve our knowledge and our feelings through the practice of art and the study of art history literature, more precisely by understanding the psychology of perception.”3 If we think about a mouth, we visualize the lips in their shape and thickness, then the size of the smile with the teeth and gums more or less visible. The layout of the teeth has an infinite number of combinations between the lines’ orientation, shapes, and colors, which make each mouth unique, every composition personal and every smile truly natural. The teeth, like the rest of the body, have a history and a life of their own. They belong to a person singular in his way of being. For Arnheim: “The artist is an author who has been able to develop his artistic sensitivity.”3,4 An artistic dental surgeon is one who, when planning an esthetic restoration, is able to take into account the person he is treating as a whole, to study the composition of the smile in order to create a totally personal and very close to natural work of art (Fig 2-3).

[image: image]“To hear a hundred times is not worth seeing once.”

Writings from Confucius 551–479 BC


[image: (a, b) The initial state shows a disharmony of shape and color of the central incisors in the smile and the patient’s face.]


[image: (a, b) The initial state shows a disharmony of shape and color of the central incisors in the smile and the patient’s face.]

(a, b) The initial state shows a disharmony of shape and color of the central incisors in the smile and the patient’s face.

[image: (c, d, e) You can appreciate the difference after the restoration in two feldspathic veneers on 11 and 21. They embellish the smile but also illuminate the patient’s entire face, although they have a significant asymmetry (c).]

[image: (c, d, e) You can appreciate the difference after the restoration in two feldspathic veneers on 11 and 21. They embellish the smile but also illuminate the patient’s entire face, although they have a significant asymmetry (c).]

[image: (c, d, e) You can appreciate the difference after the restoration in two feldspathic veneers on 11 and 21. They embellish the smile but also illuminate the patient’s entire face, although they have a significant asymmetry (c).]

(c, d, e) You can appreciate the difference after the restoration in two feldspathic veneers on 11 and 21. They embellish the smile but also illuminate the patient’s entire face, although they have a significant asymmetry (c).


Fig 2-3 “Natural” restorations of two central incisors.










Freeing the artist within us


We all have creative potential

Creativity and rationality, their combination as well as the dominance of one over the other depend, for each of us, on the constitution of the cerebral hemispheres, and established neural circuits. Although the right and left hemispheres appear symmetrical from an anatomical point of view, each hemisphere has specific functions and differentiated. Neurologists recognize the control of verbal functions, arithmetic, logical, analytical, and temporal thinking and rational analysis in the left hemisphere. The right hemisphere would be responsible for the synthetic, non-verbal, timeless, irrational, intuitive, spatial, and artistic functions.

It is often mistakenly believed that artistic talent and creative sense are hereditary or that an individual has a gift, that is, an innate predisposition for art.4 Each one of us actually has creative potential. Artistic sense is not only linked to gifts and individual aptitudes, but also to a socio-cultural context that values creative work and allows his constant confrontation with his surroundings and society. The training of creative skills must be seen as one of the most ambitious goals of education. Translating life into artistic terms is one of the faculties that every healthy person possesses and which should not be blocked.5 According to Polacek6: “A child’s creative capacity is conditioned by two environments: the family and the school. In order to develop a child’s creative abilities, we need to encourage independence.”

This may come as a surprise, but in order to become an expert practitioner or dental technician in the field of esthetics, we must increase our artistic perception by practicing an art.5 It is a misinterpretation to say that a good esthetic result depends only on a set of well-defined rules. Although it is essential to understand a number of basic principles and parameters, limiting our work to pre-established protocols, anthropometric measurements and mathematical rules will only guide us toward a simplistic and stereotypical smile7–10 (Fig 2-4a, b). In a healthy face and in a natural smile we never find symmetry, and yet these faces and smiles are harmonious, attractive, and do not generate visual tension (Fig 2-4c). The functions put in place by natural evolution obey a surprising minimalism where nothing is wasted and everything that is present is necessary. Leonardo da Vinci wrote: “Even if human ingenuity can lead us to inventions that lead to the same results as natural organizations and structures, they will never be more beautiful, simpler or more accomplished than the works of Nature, because in his invention nothing is missing and nothing is superfluous.”11

Finally, artistic talent can be defined as an individual’s ability to see things differently and with greater intensity, to perceive compositions as a balancing act forming a whole, to have a better overall perception of contours, space, relationships between forms and effects of shadow and light. It is the theory developed by Gestalt(b) which finds its perfect application in the analysis of dental-gingival-facial composition where formal and chromatic interactions are capable of generating tensions and movements within the balance of the smile.12




Fig 2-4 Stereotypical vs natural smile.



[image: (a) There is a significant improvement before and after the prosthetic treatment but the final smile is far from natural.]

(a) There is a significant improvement before and after the prosthetic treatment but the final smile is far from natural.

[image: (b) This young woman, a fashion model, had ceramic veneers made for her while she initially had a harmonious smile. The final result, perfectly symmetrical and made under the control of precise esthetic rules, appears artificial and lifeless (documentation: Dr. B. Lesage]

(b) This young woman, a fashion model, had ceramic veneers made for her while she initially had a harmonious smile. The final result, perfectly symmetrical and made under the control of precise esthetic rules, appears artificial and lifeless (documentation: Dr. B. Lesage10)

[image: (c) In this harmonious natural smile the asymmetry of shapes and positions is marked. However, the teeth arrangement does not create any visual tension on the scale of the smile and the face.]

(c) In this harmonious natural smile the asymmetry of shapes and positions is marked. However, the teeth arrangement does not create any visual tension on the scale of the smile and the face.








Creativity and rationality

There is a profound idiosyncrasy in accepting that artistic aspects are a fundamental component of the treatment phase and of the design and manufacture of prostheses in the laboratory. The dental world stubbornly seeks to reduce our profession to its scientific and computerized aspects which, although they are unavoidable, are totally insufficient to carry out our esthetic treatments. Dentists should have a more global approach and understanding of the patients.

[image: image]“Creativity is more important than knowledge. Knowledge is limited, creativity embraces the world.”

Albert Einstein




Cerebral creativity and well-being

Creative thinking goes hand in hand with mental and physical well-being; it could be a viable alternative to exclude negative thoughts which are a source of psychological discomfort that in the long term contribute to physical alterations and illnesses. It frees the mind from acquired conditioning, which is particularly important in all those occasions when psychological and mental maturity is needed to adapt to new situations. It also gives us the possibility of using the plasticity of the brain in response to a complex event, making use of the functional, intellectual, and intuitive pluralities that each of us is genetically endowed with. Believing in one’s own creative abilities is healthy.




Phases of the creative process

Cognitive sciences have analyzed and documented the creative process but we are still far from having a clear definition of it. On the other hand, it is accepted that the creative process uses both cerebral hemispheres and is divided into five stages3 (Fig 2-5).


[image: The five phases of the creative process]


Fig 2-5 The five phases of the creative process.






Each of these steps, under the control of one or other of the cerebral hemispheres, can occur at different points in the process, unlike illumination, which appears suddenly as a “flash of genius.” Primary intuition occurs spontaneously, saturation deepens knowledge, then comes a phase of stagnation called incubation; then comes the flash of illumination, followed by a feasibility check or checking phase. The balance between the two hemispheres leads us to acquire the capacity for global perception and to have the intuition of what is in tension and what is in balance in the analyzed form.






Mechanisms of perception


From vision to perception

It is common to believe that we see with our eyes; of course, the eyes are essential to vision, but how many of us, perhaps the majority, despite good eyesight, see so little, in the sense that they do not perceive what they are looking at. We could say that the eye/brain relationship is essential, but this is not entirely true because there are people with good eyesight and acute intelligence who, however, do not really see. What allows us to see is visual perception. The ability to view is a normal function that most of us possess; animals also watch and they are helped by their natural instinct to see in detail. Perception involves education, authentic individual training, similar to that of a pianist student at the music conservatory working on his notes and scales for many years. Sight and thought are not independent.

[image: image]“Knowledge comes from perception.”

Leonardo da Vinci

One could say “I see what I think,” which is not a simplistic play on words but a real awareness of the eye/brain connection. If we look at a painting for the first time, we will have a global perception more or less rich in details but never a complete reflection of the reality of the canvas. This first pictorial impression will become a real knowledge when, in the course of the following glances, we enter into the structure of the painting (figures, background, dimensions of the masses, relations between the parts) under the light of our culture and our time. We often select mentally from what we see, what we are able to appreciate and understand, in a strongly subjective relationship to reality. This is why each observer can see different things in the same subject. The meaning changes if the mental attitude changes.




From perception to psychology

To understand what we see, we must also understand how we perceive it. This is the domain of the psychology of perception.13 One of the many trends that have paved the way for the psychology of perception is the psychology of form (in German “Gestalt”).

The Gestalt Theory14,15 seeks to prove scientifically that human and animal psychic functions act according to a criterion of perception of the whole that is different from the sum of its parts. Perception is not a mental assembly of isolated sensations; the elements are immediately organized in our mind: in a concise and clear form. Applied to esthetic dentistry this means that teeth cannot be considered as isolated elements, but are part of a 
whole integrated in the smile and its facial environment.12 It is this awareness of perception that will allow the practitioner to progress in the art of composition.

According to Gestalt14, 15 our way of observing can be divided into four phases:


	Geometric objective visual perception 
We first see the teeth without analyzing their structure, considering them only from the intuitive geometrical point of view; we perceive each tooth with a precise physiognomy.

	Psychosensory and psychoaffective perception 
Each of us sees teeth from a different point of view and with different emotions and states of mind. Therefore, some may like them and others may not, depending on personal taste and one’s own culture of shapes and colors.

	Overall topological perception 
We also see teeth in their context, which is linked to the mouth and face of the individuals with whom they form a whole.

	Phenomenological perception 
We also look at the material they are made of and the details that characterize them.



Thus, when we see an object we always see it through these four interdependent filters of perception. This is called “synchronous development.” It applies to the production of dental restorations, which will of course be subjected to these different modes of analysis.

[image: image]






Order, disorder, and balance

Although human perception involves several aspects such as color, form, movement, direction, dynamics, and vibrations, it is primarily the result of interactions, of guided tensions between the perceived elements. For example, for each spatial relationship between forms, there is a precise distance, intuitively decided by eye, which leads to a sense of calm and balance in the composition and dissipates tensions16 (Fig 2-6).

Our visual attention is always focused on the center because the center is a zone of attraction or repulsion. In the center of everything, forces are in balance and are perceived as static, and visual tensions are reduced to a minimum (Fig 2-7). When we use the right hemisphere of the brain, the eye has the spontaneous ability to detect and analyze balance.

Apart from the geometrically regular shapes affordable by Euclidean mathematics, there is no computational system efficient enough to replace the intuitive sense of balance analysis of the human eye. In order to understand the complex forms of nature, one must use fractal mathematics(c) which studies the concept of order in disorder. Fractals are geometric figures characterized by the infinite repetition of the same pattern but with regressive scales. In nature, for example, the structures of cauliflower, broccoli, fern leaf, or the organization of clouds are found in fractals, but their mathematical definitions are still unclear. Fractal mathematics perfectly illustrates the human obsession with rationally analyzing everything around us, but also the inability to accept that balance and harmony can be precisely detected by perceptive intuition, whereas they cannot be perfectly set out in equations.


[image: Perception and illusion related to visual tensions.]


Fig 2-6 Perception and illusion related to visual tensions.

If we look at this white circle very briefly (a few fractions of seconds) by blinking, we have the sensation that it has reached the center. This is the proof that the mechanisms of perception have a tendency to transform the image in the direction of the lowest tension level.






[image:  Perception and feeling of static balance.]


Fig 2-7 Perception and feeling of static balance.

In every spatial relationship of shapes to each other, there is a precise position where balance is achieved, here when the circle is perfectly in the center of the figure. The eye is soothed and appreciates it intuitively.












Art and dentistry

The smile plays a major role in the attractiveness of the face. In a person’s overall perception, the smile accounts for 47%, eyes for 31%, perfume for 11%, clothes for 7%, and hair for only 4%. These data may surprise and confirm the fundamental role of the smile in the esthetic aspect. Restoring a harmonious smile is the most important element of rejuvenation. As such, the practitioner plays a much more effective role than most other specialists in esthetic medicine.


The determinants of perceptual weight


Weight and spatial depth

An important aspect of dentistry is the understanding of the concept of “perceptual weight.” Depending on its visual impact, each form can be associated with a subjective weight that affects the perception of overall balance. Perceptual weight can be related to the notion of contrast and spatial depth. Some elements will capture visual attention through their spatial situations and contrasts, such as the eyes and mouth within the face.




Weight and color

A second important element in the perceptual weight of the elements of a face is the color dimension. White has more weight than any other color, which is why when the mouth is closed our attention is drawn to the eyes (white of the eyes), but when the person smiles the attention immediately shifts to the smile because the amount of white exposed there is greater (Figs 2-8a and 2-8b).


[image: Visual weight, spatial depth, and color.]


Fig 2-8 Visual weight, spatial depth, and color.

In this portrait, the elements that attract attention are those that create contrast and depth, in this case the mouth and eyes. Depending on the expression, visual attraction is focused on the eyes (a) or the mouth (b).






[image: Visual weight vs surface.]


Fig 2-9 Visual weight vs surface.

The circles with the largest surface area, center circle on the right and then center circle on the left, require more visual attention than smaller circles.






[image: Visual weight and isolation effect.]


Fig 2-10 Visual weight and isolation effect. 

The isolated circle on the right is the focus of attention.







Fig 2-11 Visual weight and shape.

[image: (a) The two different shapes on the left have a lower visual weight than two identical circles on the right.]

(a) The two different shapes on the left have a lower visual weight than two identical circles on the right.

[image: (b, c) The asymmetrical left teeth (b) have a lower visual weight than the right teeth more present (c) and which then seem to project themselves forward.]

(b, c) The asymmetrical left teeth (b) have a lower visual weight than the right teeth more present (c) and which then seem to project themselves forward.










Weight and surface

Another aspect of perceptual weight is the ability of the largest object (the one with the largest surface area) to attract more attention than smaller surrounding objects. Larger objects also appear more advanced through perspective (Fig 2-9).




Weight and isolation

The surface effect becomes inoperative when weighed against the isolation of an object, since the isolated object always has a strong visual attraction (Fig 2-10).




Weight and shape

Shape and contour affect perceptual weight. Thus, two adjacent shapes that are identical will exert greater attractiveness than two different adjacent shapes (Fig 2-11).




Weight and inversion

The lateralization of form (left or right) is another determining factor in perception. Anything to the right of the observed object (left for the observer) is perceived more acutely than anything to the left of the object (right for the observer). This aspect is of fundamental importance in the way in which we communicate with the patient. If the patient looks at himself in the mirror, he perceives an inverted image of his face in comparison to the face as perceived by his surroundings or the practitioner. We do not speak the same language because what is more present to us will be erased for the patient. This is why it is recommended to analyze the esthetic result on a photograph or on a computer screen. In this way, the practitioner and the patient will have the same perceptive point of view16 (Fig 2-12).


[image: Visual weight and inversion.]


Fig 2-12 Visual weight and inversion.

Note how the smile on the left (a), original, is more harmonious than the smile on the right which is its mirror image (b). By the mechanism of the perception of faces, the notch on the central incisor is less perceptible when it is on the left side of the patient’s face and the disharmony of the temporary canine is accentuated when it is on the right side of the face.







Fig 2-13 Visual weight and arrangement.

[image: (a) Note in the initial left smile how difficult it is to differentiate between lateral and central incisors.]


(a) Note in the initial left smile how difficult it is to differentiate between lateral and central incisors.

[image: (b) After treatment with ceramic veneers to rebalance the shapes, the nature of each tooth imposes itself on us.]

(b) After treatment with ceramic veneers to rebalance the shapes, the nature of each tooth imposes itself on us.








Weight and layout

The arrangement of the objects is responsible for their apparent forms. It can influence the shape of an object (and thus its perceptual weight) in relation to those of neighboring objects. The identification of shape by the eye can become difficult if its apparent contours are strongly modified (Fig 2-13).




Weight and experience

Our history, and the knowledge we have already acquired, can influence our perception. The evaluation of the visual weights of objects can then be distorted by prejudices, beliefs, or sensory memorization of previous experiences (Fig 2-14).




Weight and centering

The centering effect through symmetrical and balanced shapes is probably one of the strongest visual effects. If the objects in the center of the composition are balanced with each other, they take up the visual attention. The overall composition will appear balanced, even if there are tensions and asymmetry in off-center areas (Figs 2-15 and 2-16).


[image: Visual weight and acquired knowledge.]


Fig 2-14 Visual weight and acquired knowledge.

By observing these three different shapes we can think that an identical red square is hiding gradually behind a wall. Our experience can make us imagine situations that are not real.






[image: Visual weight and centering.]



Fig 2-15 Visual weight and centering.

The two large and symmetrical middle circles impose balance on the entire composition. The asymmetry of the smaller lateral forms has little influence.







Fig 2-16 Visual weight and centering in a restoration of central incisors.

[image: (a, b) Before treatment, the major dental axes of 11 and 21 are strongly deviated to the right, creating a clear imbalance.]

(a, b) Before treatment, the major dental axes of 11 and 21 are strongly deviated to the right, creating a clear imbalance.

[image: (c, d) After the completion of two veneers, the 11 and 21 are correctly centered with respect to the facial references. Their visual weight balances and illuminates the dental composition, the smile, and the face, without radically changing the expression of the patient.]

(c, d) After the completion of two veneers, the 11 and 21 are correctly centered with respect to the facial references. Their visual weight balances and illuminates the dental composition, the smile, and the face, without radically changing the expression of the patient.












Perception and simplification

Another aspect that brings us back to the principle of minimalism is the innate capacity of the right brain to analyze and simplify complex forms. Our visual sense, which is in constant activity, tries to break down the image into simple shapes which it associates and combines until it finds meaning in the object being looked at. The interpretation of the form is always done by looking for the most logical and simple proposal according to the visual experiences acquired (Fig 2-17).



Fig 2-17 Simplification and illusion.



From several simple shapes, the brain creates fictitious lines according to principles of extension, closure, and symmetry. This phenomenon gives rise to illusions of “fictional figures” where we imagine a geometric figure, suggested by the union of simple shapes.

[image: (a) When you look at these eight white spots, you immediately see a circle (green line). The octagon proposed on the right (red line) is not the first figure we imagine, because the brain is always looking for the most logical and simple solution.]

(a) When you look at these eight white spots, you immediately see a circle (green line). The octagon proposed on the right (red line) is not the first figure we imagine, because the brain is always looking for the most logical and simple solution.

[image: (b) The observation of four white dots immediately suggests the fictitious figure of a square (green line) of which the four sides would connect the white spotlights. The figure of an offset square proposed on the right (red line) is a form that loses meaning in relation to the initial figure.]

(b) The observation of four white dots immediately suggests the fictitious figure of a square (green line) of which the four sides would connect the white spotlights. The figure of an offset square proposed on the right (red line) is a form that loses meaning in relation to the initial figure.








What is an artistic approach?

Artistic vision is required to perceive the entire area, not as the accumulation of isolated details but as an intelligent and sensitive construction between all the parts that compose it. We can make a comparison with a musician who has to compose a song. He does not put the notes one after the other in a haphazard way in the hope of creating a melody, but first he has the intuition of the melody, and then he writes the song. The same approach should apply to our dental treatment plans. First, we need to have a vision of the whole previewing the final result (complex overall goal), then we will break down the treatment into simple and partial steps (simple partial goals) that will lead to the final result.

The organization of a dental composition is a creative act based on the perception of variable and constant elements. In the construction of a smile the central incisors, lateral incisors, canines, and premolars each play a very precise role. They are involved in the overall composition of the anterior dental arch.12,17,18 The proportions, size, shape, texture, and color of the anterior teeth must blend together in a harmonious blend to achieve a well-balanced smile. The concept of equilibrium is directly related to the concept of perceptual weight previously mentioned. It materializes in the clinical balance that is established at the level of the visible teeth, in relation to the horizontal and vertical references of the face. It is necessary to achieve an effect of stability and balance, without tension, with nothing more and nothing less than is strictly necessary12,19 (Fig 2-18).

Finally, success is also closely linked to the synergy of investment with the laboratory. The indispensable minimum is to provide the dental technician with macro photography, videos, and various casts integrating the prosthetic set-up. This creates the optimal conditions for artistic prosthetic creations.


[image: Esthetic and psychological impact of anterior restorations.]


 Fig 2-18 Esthetic and psychological impact of anterior restorations.

[image: (a, b, c) In this patient, the initial condition shows significant of the maxillary (b) and mandibular (c) anterior teeth with a dull and saturated color, giving her an aged expression (a).]

(a, b, c) In this patient, the initial condition shows significant of the maxillary (b) and mandibular (c) anterior teeth with a dull and saturated color, giving her an aged expression (a).

[image: (d, e, f) Full rehabilitation is achieved using bonded ceramic restorations without preparations (additive veneers). The incisal line regains a marked convexity thanks to the lengthening of the incisal line made with maxillary veneers (e). In the mandible, veneers with overlapping incisal edges also improve proportions and dentogingival harmony (f). There is a clear rejuvenation of the facial expression (d) and a psychological fulfillment of the patient thanks to the application of the rules of natural and artistic esthetics mentioned in this chapter.]

(d, e, f) Full rehabilitation is achieved using bonded ceramic restorations without preparations (additive veneers). The incisal line regains a marked convexity thanks to the lengthening of the incisal line made with maxillary veneers (e). In the mandible, veneers with overlapping incisal edges also improve proportions and dentogingival harmony (f). There is a clear rejuvenation of the facial expression (d) and a psychological fulfillment of the patient thanks to the application of the rules of natural and artistic esthetics mentioned in this chapter.








 
(a) Treccani is the name under which we commonly call the “Enciclopedia Italiana di scienze, lettere ed arti,” which was first published in 1925.

(b) The “Gestalt theory” is the psychology of form (in German: Gestalt). It is one of the many currents that have paved the way for the psychology of perception. The followers of this current no longer consider the phenomena of the psyche as a sum of isolated elements, but as sets forming autonomous units.

(c) A fractal figure is a mathematical object, such as a curve or a surface, whose repetitive structure is invariant by change of scale. The adjective “fractal,” from which usage has imposed the noun, “a fractal,” to designate a figure or equation of fractal geometry, is a neologism created by Benoît Mandelbrot in 1974, from the Latin root fractus, which means “broken” or “irregular” (Wikipedia source).
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Face and asymmetry




[image: Asian Girl on canvas 110 × 130 cm (2012).]


Fig 3-1 Asian Girl on canvas 110 × 130 cm (2012).

Phuong Quoc Tri, Hanoi (Vietnam).





The face is often forgotten in our esthetic work. A great number of dentists and prosthodontists only evaluate the result of their restoration within the frame of the smile. It is possible to have a restoration that appears successful within the frame of the smile but looks unpleasing on the scale of the face. On the contrary, some restorations can appear disharmonious within the dento-labial frame but achieve the right balance with the overall expression of the face. This observation is related to the complexity of facial expressions and the appreciation of beauty. Generally, the new technological tools related to esthetics are based on anthropometrics and old mathematical rules, adopting symmetry as one of the prerequisites of beauty. This approach leads to a simplistic standardization in anterior reconstruction. Some fundamental discoveries in neuroscience, that are completely unknown in dentistry, brought forward and validated the concept of functional asymmetry of the human face. Therefore, a change in the concepts in dentistry is needed, to introduce asymmetry as an esthetic criterion when performing smile rehabilitation.

Jean-François Lasserre
Jean-Philippe Pia
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[image: Image]“The most exciting surface of the earth is the human face.”

Georg Christoph Lichtenberg(a)



Evolution of the esthetic concepts

The face is at the heart of our life and relationships. Words are of course essential, to form one’s opinion of a new person, but appreciation is also made using sensorial, nonverbal, and universal modes.

Initially, the visual perception evaluates the interlocutor through his/her body language and his/her common facial expression followed by the perception of touch and smell. The emotional interpretations and the appreciation of beauty are tightly interlinked. One study in neuroscience published by J. O'Doherty1 indicates that we tend to listen to a person who seems more attractive as if waiting for some sort of reward. J.F. Amadieu2 remarks that in a very unjust manner “the more beautiful have higher grades in school, more successful marriages and a more successful professional career.” On the contrary, people who are underestimated because of their poor physical outlook have lower self-esteem and more difficult relationships.3 This dominant role of the face brings our patient to numerous requests for esthetic improvement and smile rejuvenation. The tooth-bleaching procedures, teeth alignment using orthodontics, or ceramic laminated veneers are overestimated in comparison to the functional treatment of the posterior sector. W. Bacon3 points out that although the quest for beauty is universal, its judgment is marked by subjectivity (due to the field of the art). The esthetic criteria are subjected to approval by the patient but also by the subjectivity of the practitioner.

On a global scale, the concept of beauty has always been subjected to cultural differences. For instance, the teeth that are blackened are a sign of beauty in some populations in Southeast Asia6 and a large diastema is an esthetic criterion largely recognized in Nigeria.7 Despite these examples, the western esthetic criteria are little by little imposed on other cultures. These criteria are dominated by the appearance of young-looking, white, and well-aligned teeth. M.C. Nico Léon8 states that we are entering “an era of cosmetic-consciousness,” while W. Beckon3 speaks about “a massive standardization made possible by the formidable means of the media.” The smile is used to improve sales and to be sold itself. It all results in an overall tendency for excessive standardization of the harmonious smile criteria, using old anthropometric rules, often in a wrong way, based upon perfect symmetry as a criterion of beauty. The latter is also present in orthodontics with “16 keys to reconstruct a juvenile smile” by F. Frindel,9 but also in restorative dentistry with the esthetic previsualization software such as the Digital Smile Design (DSD),10 the Virtual Esthetic Project (VEP)11 or, more recently – VisagiSmile.12, 13

On the other hand, recent discoveries in neuroscience and in particular findings using the functional magnetic resonance imaging (MRI), have clearly demonstrated the functional and emotional asymmetry of the human face, and bring in a new light to the problem, and a concept that can be applied in esthetic dentistry.

Finally, once these new notions have been assimilated, only an artistic approach based on observation and reproduction of nature will allow us to escape from standardization and to build and to build living dental compositions on the scale of the face (Fig 3-2).


Changing one’s approach to esthetic dentistry

[image: Evolution of the concepts.]
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Fig 3-2 Evolution of the concepts.




Attractive facial features


Prioritizing the smile

 `The fundamentals of esthetic dentistry were established in the late 1950s and early 1960s by J.P. Frusch and R.D. Fischer with the “Dentogenic concept.” Later on, during the 1960s, R. Devin14, 15 insisted on the importance of two centers (poles) of facial attractiveness, namely the eyes and the smile. He established a simple geometric relationship between these elements: the two pupils form the base of an isosceles triangle while the point between the maxillary incisors represents the top of the triangle. The horizontal lines containing the maxillary incisors’ edges and the parallel lines passing through the top of the forehead (Trichion (Tr) or the roots of the hair), and the base of the chin (Menton (Me)) divide the face into three approximately equal parts. This geometrical fact places the eyes and the smile at the center of the facial composition (Fig 3-3). K. Abraham1 confirms that the face occupies the most significant role in the criteria of physical evaluation and that the mouth is the dominant pole of attractiveness, while the look of the eyes comes second. A study by S. Kershaw17 concludes that people with healthy white teeth are considered to be more attractive and irradiate a more positive image than individuals with colored teeth.


[image: Poles of facial attractiveness.]


Fig 3-3 Poles of facial attractiveness.

The first center of attractiveness on the face is the smile, while the look of the eyes comes second.







Fig 3-4  An interdisciplinary treatment of the brightening of the smile.



[image: (a, b) 21 presents a voluminous composite on the mesial surface, overcontoured in the proximal embrasure. Teeth 11 and 21 present large white spots of hypomineralization with a yellowish base color.]

(a, b) 21 presents a voluminous composite on the mesial surface, overcontoured in the proximal embrasure. Teeth 11 and 21 present large white spots of hypomineralization with a yellowish base color.

[image: (c) Following the in-office teeth bleaching using carbamide peroxide to reduce the contrast around the white spots, a protocol of resin infiltration was applied to the spot areas (Icon DMG Pred).]

(c) Following the in-office teeth bleaching using carbamide peroxide to reduce the contrast around the white spots, a protocol of resin infiltration was applied to the spot areas (Icon DMG Pred).

[image: (d) All the old composite was removed from tooth 21, leaving a cavity with the appearance of hypomineralized enamel. Tooth 11 was affected during the treatment of 21 (the red arrow).]

(d) All the old composite was removed from tooth 21, leaving a cavity with the appearance of hypomineralized enamel. Tooth 11 was affected during the treatment of 21 (the red arrow).

[image: (e) The preparation for ceramic laminate veneer on tooth 21, circles the mesial angle and ends up in the butt margin. A small class 3 composite was made on the mesial surface of tooth 11.]

(e) The preparation for ceramic laminate veneer on tooth 21, circles the mesial angle and ends up in the butt margin. A small class 3 composite was made on the mesial surface of tooth 11.

[image: (f) The final aspect with the ceramic laminate veneer in place (e.max Press LT Ivoclar), the bleaching, and the treatment of the white spots, all give a much brighter and homogenous aspect of the smile (laboratory work H. et D. Crescenzo, France).]

(f) The final aspect with the ceramic laminate veneer in place (e.max Press LT Ivoclar), the bleaching, and the treatment of the white spots, all give a much brighter and homogenous aspect of the smile (laboratory work H. et D. Crescenzo, France).







Clinical example

This young patient came for a consultation willing to improve her smile. She complained about her white spots on the anterior teeth and the old composites that were not esthetic. The diagnosis was molar and incisors hypomineralization (MIH). Moreover, tooth 21 appeared too large when compared with tooth 11. The teeth were vital and well-aligned within the smile, therefore, the objective was set to brighten the teeth, to make the white spots disappear using the micro-dentistry approach first and then to restore regular and harmonious shapes. An indication for a ceramic laminate veneer on 21 existed, since the tooth presented a substantial tissue loss (Figs 3-4 and 3-5).



Fig 3-5 Attractiveness of the face.



[image: Attractiveness of the face.]



Prior to the treatment, the patient displayed a forced smile that expressed the complex she had regarding her teeth. Only 2 weeks following the end of the treatment the patient demonstrates a natural and irradiant smile. The changed haircut and makeup display the self-confidence she had regained. The increased value of the smile, strongly impacted the brightness of her glance, emphasizing the light color of her eyes.







Anthropometric and morphopsychological rules


Anthropometry

The western approach to the esthetic is largely influenced by the Greek philosophy. The necessity to classify, to measure, and to arrange in order to establish mathematical rules for reconstruction has always been at the heart of the medical sciences. Euclide states: “All the beauty is in mathematics.” For Platon,18 the symmetry is an essential esthetic criterion and a beautiful face must be proportional. The orthodontists utilize mathematical and geometrical rules when setting their esthetic objectives. For instance, F. Frindel,10 among his famous 16 keys needed for reconstructing a juvenile smile, insists upon a general symmetrical aspect (key 7). The golden proportion is evoked in three of his keys (key 9, 15 and 16)(c). However other orthodontic clinical studies, like the ones of V.O. Kokich19, A.W. Machado,20 and S.M. Parekh,21 have introduced tolerance margins in regard to the variation and the smile asymmetry they observed in nature.
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