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    Boys who grew up in the corridors of Centrinho




    know perfectly well which way is up




    to pursue life with affection, certain of what their mission is.




    They are happy, in a cheerful and fun way.




    It’s those little children with broken lips




    who carry a huge heart.




    Gabriela Maria Bráz




    Text provided by Dr. Márcia Cristina Almendros Fernandes Moraes and HRAC-USP’s team of occupational therapists


  




  

    

      [image: ]

    




    




    To Professor José Alberto de Souza Freitas




    Retired Full Professor at the Bauru School of Dentistry, he was largely responsible for the creation of “Centrinho” and the creator of the integrated clinical treatment for individuals with cleft lip and palate described in this book.




    In the 1960s, Prof. Dr. José Alberto de Souza Freitas, a man of extraordinary generosity, began pursuing his dream of establishing, in a small room at the Bauru School of Dentistry, an institution dedicated to the multidisciplinary care of children and adults with craniofacial anomalies.




    His dream reached unimaginable dimensions. Over time, he built a dedicated physical structure, brought together a remarkable team of young professionals, and offered the hope of a new life to people with craniofacial differences, individuals often subjected to curiosity, rejection, and the deep emotional scars these experiences leave behind, many of them coming from distant regions of Brazil. From these very special patients, he affectionately received the name Tio Gastão (Uncle Gastão).




    His life’s work, encompassing patient care, teaching, and research, helped make the Hospital for Rehabilitation of Craniofacial Anomalies at the University of São Paulo, HRAC-USP, a world-renowned center.




    Even in the institution’s early days, when he recognized how difficult it was for patients to secure transportation, accommodation, and food, as well as how deeply they needed to be received with warmth and care, he built a truly unique institution, distinguished above all by its respect for human dignity, while never losing sight of the quality of care provided.




    He taught every professional who joined his team the value of each human life, knowing that his example would mean little unless embraced by all. He did everything within his power to ensure that every member of the staff experienced the deep satisfaction of doing good for others. He also taught that “there is no use in being a light if you do not help illuminate the path for others.”




    Moreover, he was able to bring both experienced and young professionals into his cause, valuing them in a truly exceptional way. He offered each of them opportunities for personal growth and professional development in the field. He had a rare gift for identifying capable and committed individuals and bringing them together into a team devoted to service. Among his many expressions of affection, he referred to his patients as “his children.” He smiled at and embraced those who, more often than not, had known only rejection and indifference.




    HRAC-USP’s achievements have always been remarkable, not only because of the scope and quality of the care it provides, but also because of the loyalty and gratitude of those whose lives it has touched. This has greatly contributed to the institution’s growth and credibility, qualities that are so difficult to earn and so easy to lose.




    In recognition from the World Health Organization, Prof. Dr. José Alberto de Souza Freitas was honored with the title “The Man Who Sees Far.” Tio Gastão truly knew how to recognize the beauty of transformative care and taught us that there is always something beautiful in every human being, sometimes hidden behind a facial difference or a visible scar. He taught us that to work in a hospital, one must truly care about people, people who are ill, in pain, facing problems and hardships. He would often remind his team, “Life only makes sense when you are caring for someone.” This was his work, his joy, his calling: caring for people.




    Tio Gastão, a man who makes us smile, who sees with his heart and soul, was the dreamer behind a magical place called Centrinho, a place that overflows with science and wisdom and, above all, transforms lives.




    To you, Tio Gastão, we offer our gratitude and deepest appreciation.




    Prof. Dr. João Henrique Nogueira Pinto




    Prof. Dr. Inge Elly Kiemle Trindade




    on behalf of the entire team of professionals and




    staff at Centrinho
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    Prof. Dr. Omar Gabriel da Silva Filho




    Orthodontist at HRAC-USP




    Mentor in the Orthodontic Specialization Courses at HRAC-USP




    Prof. Dr. Inge Elly Kiemle Trindade




    Full Professor at the Bauru School of Dentistry




    Founder of the Graduate Program in Rehabilitation Sciences at HRAC-USP




    In tribute to Prof. Dr. Omar Gabriel da Silva Filho, who has always had the rare ability to leave an indelible mark on so many lives, we express our deep gratitude for his exceptional dedication and lasting impact. This exemplary mentor shared knowledge and fostered an environment in which every student felt supported and inspired. His commitment to education and rehabilitation, together with his impeccable conduct and unquestionable ethics, stands as a model of professionalism, guiding us along the challenging paths of clinical practice. Always willing to share his wisdom and experience, he transformed challenges into opportunities for learning. His legacy extends beyond technical knowledge to include the importance of being compassionate, empathetic, and genuinely committed to the well-being of others. By transcending the boundaries between mentor and friend, he helped build a community in which empathy flourishes and bonds among colleagues grow stronger. His impact extends far beyond the walls of the institution, reaching every patient who received his care and every colleague privileged to work alongside him. His presence continues to be felt in the spaces he helped shape and in the lives of all those he influenced. In this tribute, we celebrate a mentor, a guide and, above all, a dear friend.




    To Prof. Dr. Inge Elly Kiemle Trindade, who, with remarkable vision, conceived and founded our graduate program and participated from the very beginning in consolidating HRAC as a center for the research and rehabilitation of craniofacial anomalies, we would like to express our deepest gratitude for her unique contribution to the education of countless students. Her role as a mentor extended far beyond the classroom, becoming the driving force behind an immeasurable legacy. Directly and indirectly, she guided the academic trajectories of students who now disseminate knowledge throughout Brazil and also internationally. These generations of students and scholars continue and expand the impact she initiated through her vision and dedication to teaching and research at HRAC-USP and FOB-USP. The breadth of this legacy can be measured by the lasting influence these individuals now exert across many fields. Every achievement, research contribution, and scientific advance reflects her tireless and inspiring personal and professional investment. As a scientist, she always recognized the importance of producing a book that would address cleft lip and palate rehabilitation protocols based on scientific evidence generated at our institution by our professionals and researchers. Undoubtedly, this book, which she conceived, represents a lasting legacy from an entire group to all professionals in the field.




    The first book, Cleft Lip and Palate: An Interdisciplinary Approach, expanded our boundaries and reached places and people beyond what we can now measure. In this new volume, entitled Cleft Lip and Palate: Advances in Diagnosis and Interdisciplinary Care, we present new approaches, new partnerships, and both established and emerging protocols, bringing together the most current and robust perspectives on the clinical and surgical rehabilitation of cleft lip and palate. This work is the result of extensive dedication by dozens of authors who have drawn upon their experience in clinical care, teaching, and research, professionals deeply committed to the work they carry out every day: rehabilitation.




    A valuable and enduring contribution to the field.




    Ivy Kiemle Trindade-Suedam


  




  

    To the HRAC-USP Team




    We would like to express our sincere gratitude to the team at the Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo, who contributed directly or indirectly to the writing of the book Cleft Lip and Palate: Advances in Diagnosis and Interdisciplinary Care.




    This collective work reflects the rich experience of the interdisciplinary clinical team at HRAC-USP. In addition to its dedication to daily clinical practice, this team plays a fundamental role in the development of innovative research and in the education of hundreds of students who pass through our laboratories, clinics, operating rooms, and outpatient services. Their contribution is essential to advancing knowledge, training highly qualified professionals, and supporting the rehabilitation of individuals with craniofacial anomalies.




    To all those involved, we extend our deepest gratitude.




    Ivy Kiemle Trindade-Suedam


  




  

    A Model for Interprofessional Education, Research, and Practice: USP-Bauru




    Ronald P. Strauss, DMD, PhD




    University of North Carolina at Chapel Hill, NC, USA




    Universities in many countries have begun to reorganize health professions education around an interprofessional model that emphasizes team-based care and places the patient and family at the center of health care. USP-Bauru has a remarkable opportunity to advance interprofessional education because of its longstanding tradition of patient- and family-centered care, developed over decades and serving as a global model. Centrinho and the HRAC-USP Graduate Program in Rehabilitation Sciences already stand as recognized leaders in integrative care, addressing the complexities of orofacial clefts and related anomalies through a collaborative team-based approach.




    This foundation provides USP-Bauru with a truly unique opportunity to accomplish something remarkable on its Bauru campus. The establishment of a new medical degree program alongside the existing Bauru School of Dentistry, together with the addition of a nine-story general hospital adjacent to Centrinho, all within a compact campus setting, creates an exceptional opportunity for USP to demonstrate the value of team-based interprofessional care, education, and research.




    Historically, medicine, dentistry, and related health professions have relied on siloed, single-discipline models in which clinical care, education, and research advanced largely within isolated fields. This fragmented, specialty-based model characterized professional education throughout much of the 20th century and contributed significantly to the development of the biomedical model. However, its limitations have become increasingly apparent, and many academic health centers and professional programs are now shifting toward a 21st-century model of integrative, collaborative, interprofessional health care delivery, education, and research.




    The strength of this interprofessional model has become increasingly evident. Many research funders now prioritize proposals built on interdisciplinary collaboration rather than traditional isolated models of investigation. In the United States, agencies such as the NIH and NSF increasingly support interdisciplinary research teams, while accrediting bodies in the health professions call for educational approaches that place the patient and family at the center, surrounded by a collaborative network of health professionals. In areas such as cancer care, end-of-life care, craniofacial care, psychiatric care, and chronic cardiac care, the emergence and consolidation of the interprofessional model are especially clear.




    The success of this model has been widely recognized, and numerous publications have called for health professions education to prepare future professionals to work in this way. The Interprofessional Education Collaborative, in its 2016 update of Core Competencies for Interprofessional Collaborative Practice, further reinforced this direction. Across many health professions, care delivery and educational models have been reorganized to reflect this important transformation.




    Why, then, should USP-Bauru grow as an exemplar of interprofessional education and practice? The environment is uniquely favorable to partnership, and the traditional silos were never firmly established there. With a new medical program, a strengthened general hospital, and a recognized adjacent cleft and craniofacial center, USP-Bauru offers Brazil an extraordinary opportunity for international leadership. A health professions campus built around interprofessional practice will quickly be recognized as a powerful demonstration to the world of the value of this model.
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    This is a collective work that adopts an interdisciplinary approach to the many aspects involved in the rehabilitation of individuals with cleft lip and palate. For contextualization, cleft lip and palate are among the most prevalent craniofacial malformations in humans, with an estimated prevalence of 1 in 650 live births. In Brazil, dozens of hospitals and professionals are accredited by Brazil’s Unified Health System, SUS, to provide rehabilitation for craniofacial anomalies, including the Hospital for Rehabilitation of Craniofacial Anomalies of the University of São Paulo, HRAC-USP, the home institution of the authors of this book.




    It is important to note that HRAC-USP was recognized by the World Health Organization as an international reference center for the rehabilitation of craniofacial malformations, and by Brazil’s Ministry of Health and Ministry of Education as a national reference center for rehabilitation and teaching, respectively. Currently, approximately 130,000 patients are enrolled at HRAC-USP. In the field of education, HRAC-USP offers professional postgraduate training, including medical residency, multiprofessional residency, advanced training, and specialization programs, as well as academic postgraduate education at the master’s and doctoral levels. It also supports graduate research training and postdoctoral studies. In 2021, more than 420 students were regularly enrolled at HRAC-USP, and more than 150 participated in internships or courses as prospective candidates for postgraduate education, a population that frequently seeks books in this field, most of them international.




    Physicians, dentists, speech-language pathologists, biologists, biomedical scientists, nurses, physiotherapists, psychologists, occupational therapists, nutritionists, and social workers make up the group of specialists who authored this book. The volume consists of 22 chapters, divided into six major sections: I) Introduction, which provides the reader with a broad overview of cleft rehabilitation and is written by Ronald Strauss, a professor at the University of North Carolina and an internationally recognized researcher in the field; II) Morphological Aspects, which addresses topics related to the embryological origins and etiology of cleft lip and palate, as well as craniofacial growth in this population; III) Pediatric Aspects, which presents a broad overview of the clinical and pediatric management of children with clefts and other malformations; IV) Primary and Secondary Surgeries, which describes in detail the surgical protocols developed at HRAC-USP, recognized as a reference for centers around the world, as well as the surgical techniques employed at the institution; V) Diagnosis and Multidisciplinary and Interdisciplinary Clinical Interventions, which presents clinical protocols, innovations, and specific approaches in detail; and VI) Functionality and Participation, which addresses in depth aspects related to the family, the individual, and their role in society.




    We would also like to emphasize that this book presents up-to-date concepts and protocols and is richly illustrated with current clinical cases. A previous volume was published by this team in 2007, in an edition that has long been out of print and unavailable for purchase despite continued demand. Its content is unique, and it remains highly sought after by undergraduate and postgraduate students, candidates in selection processes, and specialists in the field who wish to deepen their knowledge. Our proposal here is to offer a new book, with new chapters, a renewed group of authors including both established and emerging contributors, a new title, and thoroughly updated content.




    Ivy Kiemle Trindade-Suedam
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    BSc in Biological Sciences, São Paulo State University, Unesp




    MSc in Physiology and Biophysics of the Stomatognathic System, University of Campinas, Unicamp




    PhD in Human Communication Disorders, Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo, HRAC-USP




    Postdoctoral Fellow, HRAC-USP




    INGE ELLY KIEMLE TRINDADE




    Full Professor, Department of Biological Sciences, Discipline of Physiology, Bauru School of Dentistry, University of São Paulo, FOB-USP




    Researcher, Physiology Laboratory, Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo, HRAC-USP




    Former Chair, Department of Biological Sciences, FOB-USP




    Founding Faculty Member of the Graduate Program in Rehabilitation Sciences, HRAC-USP




    Former Coordinator of the Graduate Program in Rehabilitation Sciences, HRAC-USP




    Faculty Member and Advisor in the Master’s and Doctoral Program, HRAC-USP




    Former Chair of the Graduate Studies Committee, HRAC-USP




    BSc in Biomedical Sciences, Ribeirão Preto Medical School, University of São Paulo, FMRP-USP




    MSc in Physiology, FMRP-USP




    PhD in Physiology, FMRP-USP




    IVY KIEMLE TRINDADE-SUEDAM




    Full Professor, Department of Biological Sciences, Discipline of Physiology, Bauru School of Dentistry, University of São Paulo, FOB-USP




    Researcher, Physiology Laboratory, Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo, HRAC-USP




    Faculty Member and Advisor in the Master’s and Doctoral Program, HRAC-USP




    Former Chair of the Graduate Studies Committee, HRAC-USP




    Former Coordinator of the Graduate Program in Rehabilitation Sciences, HRAC-USP




    Member of the Graduate Council, University of São Paulo




    DDS, Bauru School of Dentistry, University of São Paulo, FOB-USP




    Advanced Training in Oral and Maxillofacial Surgery, HRAC-USP




    MSc in Oral and Maxillofacial Surgery, FOB-USP




    PhD in Periodontology, Araraquara School of Dentistry, São Paulo State University, FOAr-Unesp




    Postdoctoral Fellow in Physiology, HRAC-USP




    SERGIO HENRIQUE KIEMLE TRINDADE




    Associate Professor, Bauru School of Medicine, University of São Paulo, FMBRU-USP




    Otolaryngologist, Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo, HRAC-USP




    Faculty Member and Advisor in the Master’s and Doctoral Program, HRAC-USP
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    INTRODUCTION




    Cleft Lip and palate is one of a number of orofacial congenital conditions which affects the craniofacial health of children, and impacts their families and communities all over the world. Effective care has required collaborative teams which at a minimum include surgical, medical, dental and psychosocial professional expertise.




    Approximately one in 500-700 newborns has a cleft lip or palate. For example, every day in the U.S., 14 babies are born with cleft lip and 7 babies are born with cleft palate. Issues faced by such children and their families may include feeding difficulties, speech and articulation problems, dental development, ear infections and hearing concerns, teasing and stigmatization, multiple surgical treatments, and sometimes learning problems. Treatment results when delivered in a multi-professional clinical team are generally excellent and most children born with cleft lip and palate grow up to be well-adjusted and successful adults.




    In resource limited locales, the components of a cleft-craniofacial team may not always be present. Sometimes the various health professionals exist in the community, but they are not organized into a formal working team. The model of interdisciplinary team-based cleft lip and palate care is well established across nations, but far too many children are unable to access the full range of needed services.




    Sometimes, specialized cleft or craniofacial centers or teams may occur on a regional basis and meet the needs of a geographic area or a state. Such centers demonstrate that how care is organized matters a great deal and have shown that careful attention to patient access and coordinated care, results in improved outcomes.




    Notably, at the University of Sao Paulo – Bauru and its Hospital for the Rehabilitation of Craniofacial Anomalies there is a well-developed and multi-professional regional approach which serves as a well-respected global model for cleft and craniofacial care and research. In other nations, states have likewise sought to create regional centers of excellence which are funded to deliver top-tier care (highest level care) on a referral basis within a specific geographic region.




    In the United Kingdom there was a serious effort to move from many small and not well-networked clinics into a limited number of regional sites that are linked in a national system of care. This regionalization assured that the sites have a standard protocol of care with a designated professional roster or makeup to comprise a treatment unit. The limited number of such treatment units inevitably means that families may have to travel to geographically distant sites for team care, as opposed to receiving such care in proximate local venues.




    In other nations, such as the U.S., national professional organizations have led in establishing Standards for Cleft and Craniofacial Care.1 There the national association (American Cleft Palate – Craniofacial Association), organized to provide a credential for teams which meet established standards and other formal criteria. While the number of U.S. teams has not markedly dropped like occurred in the UK, these credential-based guidelines helped to improve the quality of care and the availability of comprehensive services.




    In resource limited nations or regions, cleft and craniofacial humanitarian clinical efforts sometimes labelled as “mission programs” have commonly occurred. These programs entail local – global partnerships that bring in international experts on a volunteer basis to provide education and clinical service delivery. The best of such programs seek to build the local professional capacity so that continuity of cleft-craniofacial care can occur. The least effective of such programs provide merely surgical care on an episodic basis and do not promote the capacity of local clinical providers. When effective, global volunteer-based efforts may help to equip, supply, educate and support local professionals so that they can offer continuity of multidisciplinary care and follow-up in a world-class manner.




    In a world where war, poverty and systemic racism exists, populations of refugees are often found moving between regions or nations. When families cannot access cleft-craniofacial care for their children, they may leave their homes to seek services in more resourced settings. Such displacement and migration add to the global challenges of providing cleft-craniofacial care.




    All over the world, the birth of a child with a cleft or a craniofacial condition is a momentous moment in the life of a family, a community and a society. How the community or the society meets the needs of the child and family varies widely, however the presence of high quality and accessible care is a measure of the level of organization and financing for the national or regional health system.




    Some assert that access to team-based cleft-craniofacial care is a right and that all children deserve comprehensive treatment which is well-organized and affordable. Unfortunately, this is not the reality in many parts of the world. A globalized vision of cleft-craniofacial care will include accessible, personalized, and well-organized multi-professional treatment delivered in an affordable and inclusive team manner.




    EPIDEMIOLOGY




    According to the World Health Organization:2 “Craniofacial anomalies (CFA) are a highly diverse group of complex congenital anomalies. The mix of cleft types “varies considerably across geographic areas or ethnic groupings.” “It is estimated that 80% of such clefts are nonsyndromic and are of multifactorial origin, both genetic and environmental, the latter being especially important in prevention.”




    Many research and clinical studies separate uncomplicated cleft lip and cleft palate from syndromic conditions which involve an orofacial cleft. In the United States about 1 in every 1,600 babies is born with cleft lip with cleft palate. About 1 in every 2,800 babies is born with cleft lip without cleft palate, and about 1 in every 1,700 babies is born with cleft palate alone in the United States.3,4




    According to the U.S. Centers for Disease Control and Prevention (CDC) there are some well-described factors that increase the chance of having a baby with a cleft. Women who smoke during pregnancy are more likely to have an affected baby than are women who do not smoke.5,6 Women with diabetes diagnosed before pregnancy have an increased risk of having a child with a cleft lip with or without cleft palate, compared to women who did not have diabetes.7 Women who used certain medicines to treat epilepsy, such as topiramate or valproic acid, during the first trimester of pregnancy have an increased risk of having a baby with cleft lip with or without cleft palate, compared to women who did not take these medicines.8,9 In some research, folic acid deficiency, advanced maternal age and familial genetic predisposition were noted as risk factors for having a child with a cleft.




    In a 2014 review article,10 careful consideration was given to the etiology and genetics of clefting. It was noted that a combination of genetic and environmental factors may contribute to the occurrence of such clefts. While some clefts appear as part of a syndrome, other cases seem to be isolated and non-syndromic. The incidence and accuracy of reporting of clefts varies a great deal across the globe, often relating to the limitations of surveillance systems.




    The prevalence of cleft lip and palate is highest in Native American/American Indian populations, followed by White/Caucasian, Latinx/Hispanic, Asian, and then persons of Black/African ancestry.11,12 Persons of Native American/American Indian ancestry had the highest rate of orofacial clefting,13 and Black/African-Americans had the lowest rate of orofacial clefting.14 Brazil has documented incidence rates of orofacial clefts among live births.15




    The International Perinatal Database of Typical Oral Clefts revealed that 30.2% of the cleft lip and palate group had bilateral cleft lip and 69.8% had unilateral cleft lip. Unilateral cleft lip occurs more often on the left side.16 Cleft lip is seen more often in males than females and cleft palate is seen more often in females than males.17 Gender differences are shown in cleft lip with cleft palate, where boys are affected more often and have more severe such clefts than girls;18,19 girls are affected more often with isolated cleft palate than boys.




    Though the distribution of orofacial clefts and related craniofacial conditions varies considerably across population groups, these conditions occur in all societies and communities globally. This reality translates into a need for all nations to develop the capacity to respond to the care of affected persons.




    GLOBAL CLEFT-CRANIOFACIAL CARE




    Cleft related health care decisions have historically been made between a family or patient interacting with an individual physician or clinician; however, for complex health problems, this relationship has increasingly shifted towards that of a family or patient interacting with a team of health care professionals. In the care of persons with cleft lip, cleft palate, or other craniofacial conditions, the array of needs demands evaluation from a variety of healthcare disciplines and professions.20 Interdisciplinary and multidisciplinary cleft palate and craniofacial teams have become a standard in assessment and treatment of children with cleft lip and/or palate.21




    The cleft palate-craniofacial team has been seen as a multi-specialty vehicle to maximize efficiency and assure continuity, ethics, and a continuum of care.22-24 As noted earlier in this chapter, efforts to standardize team-based cleft care in the U.S. have produced self-assessment methodologies as well as formal parameters of care. A national self-assessment survey of cleft palate and craniofacial teams was undertaken by the American Cleft Palate-Craniofacial Association (ACPA)25 and it demonstrates the variety of teams that have focused on this patient population. To provide guidelines for team care, the ACPA published several Parameters of Care documents based on a consensus conference model.1,26,27




    In the U.S., a Task Force28 proposed an approval process to ascertain the quality of care provided by teams. Their process provided standards built around essential characteristics of quality for team functioning to support the improvement of clinical care. Their process offered verified information to patients and families about services provided by teams that meet specific standards.




    Six components were identified as essential to the quality of care provided by treatment teams:




    1. Team Composition




    2. Team Management and Responsibilities




    3. Patient and Family/Caregiver Communication




    4. Cultural Competence




    5. Psychological and Social Services




    6. Outcomes Assessment.




    The Commission on Approval of Teams was established in November 2008 in order to:




    ▪ Maintain standards for the approval of teams providing interdisciplinary care to individuals and families affected by cleft lip, cleft palate and other craniofacial anomalies;




    ▪ Evaluate teams that voluntarily apply for approval;




    ▪ Recognize teams that meet the standards for approval;




    ▪ Maintain a listing of approved teams; and




    ▪ Furnish lists of approved teams to appropriate persons and agencies.




    According to their Manual:28 “ACPA Approved Teams are comprised of experienced and qualified professionals from medical, surgical, dental and allied health disciplines working in an interdisciplinary and coordinated system. The purpose and goal of team approval is to confirm that the team has the commitment and capacity to provide care in a coordinated and consistent manner with the proper sequencing of evaluations and treatments with the framework of the patient’s overall developmental, medical and psychological needs.




    All teams that do choose to undergo an external evaluation and demonstrate compliance with the standards for team care will be listed as ACPA Approved Teams. After reviewing and discussing each application, the Commission votes on whether to award approval for five years.”




    In Europe, the Eurocleft project29 an inter-center comparison study, revealed dramatic differences in clinical outcomes between various cleft treatment centers. This provided a rationale for the improvement in the services of the various participating teams. This study pioneered a methodology to compare clinical practices. It also promoted European collaborations that resulted in clinical trials and comparisons between centers.




    The results of the 1996-2000 Eurocleft project include:




    ▪ A register of services in Europe, with details of professionals and teams involved in cleft care,




    ▪ Clinical protocols and policy statements regarding optimal clinical practices for European cleft teams,




    ▪ Practice Guidelines were formulated and provided minimum recommendations for care that all European children with clefts should be entitled to, and




    ▪ Recommended minimum records that cleft teams should maintain.




    The leadership concluded29 that: “Cleft services, treatment and research have undoubtedly suffered from haphazard development across Europe. Attainment of even minimum standards of care remains a major challenge in some communities and both the will to reform and a basic strategy to follow are overdue.”




    In the United Kingdom (U.K.), the National Health Service’s (NHS) Cleft Lip and Palate Service provides specialist support and clinical care to people with cleft lip and/or palate and their families into adulthood. They provide care for adults who may wish to return for treatment later in life. The range of services is quite broad and include psychological support and genetic counselling.




    The National Health Service (NHS) has defined a cleft team as including:




    ▪ Cleft surgeon




    ▪ Pediatric anesthetist




    ▪ Pediatric dentist




    ▪ Orthodontist




    ▪ Speech and language therapist




    ▪ Pediatrician




    ▪ ENT and/or Audiologist




    ▪ Nurse




    ▪ Psychologist




    ▪ Restorative dentist




    The UK provides a unique case study of how centralization of services across a health system may affect the quality and distribution of cleft care. NHS cleft services were centralized following a report commissioned by the Clinical Standards Advisory Group (CSAG) in 1998 and specialist orofacial cleft care is now provided across a small number of centers of excellence. These specialist cleft teams are each responsible for providing treatment across a wide geographical area. As well as engaging with the specialist cleft teams, patients see local, non-cleft specialist health professionals. Since the publication of the recommendations to centralize cleft services in 1998, the number of NHS hospitals involved in providing primary cleft surgery in England has dropped from more than 40 units to less than 20 units. As a result, annual individual hospital volumes have increased considerably with specialist cleft units treating more than 40 new non-syndromic patients each year. The number of surgeons responsible for primary cleft repairs in the U.K. dropped from more than 100 to 26 surgeons, with most surgeons treating more than 20 new non-syndromic patients per year.




    Other national systems provide centralized birth registries. Medical birth registries operate in all Scandinavian countries and several other countries. For example, since its establishment in 1967, all births in Norway have been listed with the Medical Birth Registry of Norway (MBRN). Birth defects detected during the first 7 days of life are recorded. Many of these types of registries collaborate in international scientific networks that are useful in population studies and genetic epidemiological research. Some registries have been recently enriched with gene sequencing studies.




    To achieve high-quality team-based orofacial cleft care, criteria for the quality and for the organization of care are essential. Additionally, accurate registry data on incidence and prevalence will help assess the need regionally and




    HOW DO CLEFT-CRANIOFACIAL CENTERS RESPOND TO BARRIERS TO CARE?




    Cleft-craniofacial centers share a dedication to serving children with orofacial clefts and craniofacial conditions. When nations experience rising migration, immigration or increased economic stress, cleft-craniofacial centers become a crucial way to overcome the barriers to care. Indeed, the decline in legal or affordable pathways to cleft-craniofacial care may leave families with limited access to care. In most nations, the provision of timely and coordinated cleft-craniofacial care is considered as medically and ethically necessary.




    While national health systems are quite different, access challenges are quite similar. The limited ability to locate and afford costly surgical, dental, and related services occurs in most societies, even in fairly affluent nations. Increasingly, there is a commitment to deliver quality cleft-craniofacial care to children and families who have experienced poverty, isolation, displacement and suffering and who often bear the imprint of fear, uncertainty, persecution and deprivation. Data points out that developing nations host most of the world’s refugees. If that is the case, the health systems in those nations are further stressed by the increasing treatment need among refugees, which has often not been planned for.




    However, the strains of integrating poor, isolated or migrant populations into care have been evident in even the most affluent nations. To a variable degree, nations have sought to accommodate to the needs of the less able, refugees and immigrants. The people in destination nations sometimes recognize the moral and social crisis that large scale dislocation entails, but much variation exists in how welcoming and accommodating countries and health systems have been. Some display hostility or fear of new populations and some routinely deny entry to poor, disabled or undocumented children. Challenges may derive from language and cultural differences, lack of funds and health insurance, and the lack of ability to mobilize specialized health care outside of customary primary care venues.




    In a 2016 study of Barriers to Cleft Lip and Palate Repair around the World,30 data collected by the Smile Train organization concluded that the most commonly reported barriers in low and middle income countries were related to:




    ▪ Lack of funds to cover travel costs




    ▪ Lack of patient awareness




    ▪ Lack of financial support




    ▪ Poor patient health




    ▪ Lack of equipment




    ▪ Lack of available staff, and




    ▪ Lack of training.




    There was sizeable variation by world region and no specific estimate was made of refugee or immigrant needs.




    The following barriers have been identified as hindering health care access for refugees with negative effects on health status (31):31,32




    ▪ Legal issues




    ▪ Language and the provision of interpreting services




    ▪ Cultural understanding




    ▪ Lack of knowledge of the health system




    ▪ The connection between health and immigration policy and practice




    ▪ Financial limitations




    ▪ Bureaucracy




    ▪ Confusion about entitlement




    ▪ Recentness of arrival




    The ability of a health system to make health care available to low income families or refugees include:




    ▪ The size of the in-need population in a local area




    ▪ The number of affected children




    ▪ The proximity to a frontier that people wish to cross




    ▪ The development of health infrastructure, and




    ▪ The state capacity to fund health care for the general population.




    Even with a healthcare system that has the capacity to provide universal health care, an individual’s legal entitlement to care and access is often not guaranteed. Some cleft-craniofacial centers perceive health care as a right and they mandate care for all who present themselves. In order to do so, they must get proficient in funding, organizing and delivering needed care. Additionally, treating families and patients with dignity and respect is crucial. This means dealing with language and cultural differences and organizing to meet emergent as well as chronic needs. The best tier of cleft-craniofacial centers focuses on patient recall and they convey the assurance to families that care over the lifespan is available. While episodic care may meet a specific health care need, life-span continuity care provides a family with a cleft-craniofacial home. When a center is organized to provide continuity care, families feel part of the team and are encouraged to ask questions and participate as equals in the consideration, planning and delivery of care.




    SOCIAL AND PSYCHOLOGICAL ISSUES IN CLEFT AND CRANIOFACIAL CARE




    Cleft-craniofacial conditions affect both childhood and adult life experiences.33 Such impacts can affect the child’s family environment and may subsequently influence the parents, and later, the child’s own behaviors in adulthood. Persons who have altered oral or craniofacial function or appearance also may have altered social experiences.34 The bodily signs of being or looking different, known as stigma, have been associated with negative moral evaluations by others.




    Goffman (1963)35 has provided a theory of stigmatization useful in understanding the social responses to human difference and health conditions.36 Persons seen as deviant when judged by cosmetic norms or communicative standards, experience social devaluation related to social prejudices about the cause and impacts of congenital and acquired deformities.37 Changes in oral and facial status or appearance of the face and oral area are often immediately observable and central. The face is the initial focus of the gaze and is the principal target of attention in interpersonal interaction. There is much research to indicate that facial attractiveness has an important effect on psychological development and social relationships.38,39




    Research has examined how being attractive or unattractive influences social life and has explored the personal adaptations that people make to being disfigured. Alley (1988)40 and Bull and Rumsey (1988)41 have reviewed the social psychology of facial appearance, and first person narratives42 present direct experiences with facial disfigurement, impairments and the coping process.




    Early studies in social psychology examined the role that oral or facial attractiveness plays on social expectations43 by testing how school teachers evaluated educational potential when given school records and facial photographs. Attractive students were judged to have higher educational potential and social ability than unattractive students. This finding has been replicated in various school settings and grade levels. There is strong support for the concept that teachers of attractive children expect them to perform better44 and possibly offer them greater opportunity to excel.45 Research on children with cleft lip and palate46 has suggested that negative reactions to appearance may be a source of psychological distress for the affected child.47,48




    Expectations about oral and facial attractiveness and appearance affect both the person who is viewed, as well as the viewer.49 The positive impact of attractive appearance has been demonstrated in dating and forming a spousal partnership, with one study that documented how physical appearance increased in importance as dating partners became further acquainted.50




    The process of attributing positive characteristics to physically attractive persons, is called the “beauty is good hypothesis.” Bennett and Stanton (1993)51 in reviewing this hypothesis note that appearance may have little effect on perceptions of personal attributes such as intelligence or honesty, and there is evidence that beauty may be a detriment in some situations.52 Pertschuk and Whitaker (1987)53 suggest that researchers differentiate between research on persons who are “unattractive” and persons who have deformities such as those associated with craniofacial conditions.




    Facial appearance has been demonstrated to influence a wide range of social activities from legal proceedings54 to psychotherapeutic prognosis.55 This body of research suggests that oral and facial appearance and appearance judgment generally affect social expectations in educational, vocational, marital, legal and health care endeavors. Discrimination and stigmatization have historically characterized social responses to oral and facial deformities.




    The rise of modern medicine and surgery raised the possibility that deformed persons might be offered treatment to improve their situations. The desire to provide treatment and remediation, also known as medical activism, is characteristic of how society responds to children with facial deformities. Humanists have sometimes criticized society’s high value on attractiveness and the degree to which appearance influences opportunity. Advocates of active approaches to remediation of oral and facial appearance argue that social values are difficult to change and that each person must adapt to his/her cultural context and stereotypes. Health educational interventions in school settings alter attitudes about appearance on a short-term basis, but pervasive advertising and mass media images reinforce the desirability of physical attractiveness.




    The oral or plastic surgical change of craniofacial appearance has been shown to alter social perceptions.56 However, it is important to realize that when a facial difference is surgically altered, persons still manifest their original identity. For many persons with a less attractive feature, the feature is repaired, but the scar remains as a “mark” which is always there as a reminder of the original condition. The quest for aesthetic change is based in the hope that appearance change may, in part, create opportunities for individual social changes in realms such as dating, employment, and social acceptance.57




    Surgical improvement of facial appearance has been shown to alter social perceptions.58 Post-operative maxillofacial and plastic surgery photographs were seen as belonging to people who were kinder, more sexually appealing and better marriage partners than were the pre-operative views. Individuals with scars, disabilities or deformities that cannot be effectively repaired may be aware of the social lack of acceptability of being different. They may focus on the uncertainty with which others perceive them. They may have concerns about whether others will honestly reveal their reactions to them. Polite avoidance of interaction with physically or otherwise different persons serves to isolate them. When people with deviant characteristics realize that others do not fully accept them; they may respond with anger, denial, shame or manifest positive personal growth. Activists in the movements that call for “disabled” or “differently abled” persons’ rights present a social critique based on their different viewpoint and experience and may have realizations and insights not available to others.59




    The birth and diagnosis experience of parents of children with facial deformities and craniofacial conditions have been explored in several studies. It is striking that in all studies shock, depression, guilt and anxiety have been reported by new parents. Research reviews60 have examined how health professionals communicate to parents about a variety of congenital conditions, while others61-64 examine parental responses to the informing process. Strauss et al. (1995)65 studied how parents recall being told of their child’s diagnosis of cleft lip and palate. They examined parental preferences for how this communication might best be managed and compared those to parent reports of their actual experiences, concluding that it is possible for professionals to effectively deliver “bad news”, such as the diagnosis of a birth defect, to parents. Many families who can access pre-natal diagnosis by ultrasound, deal with the knowledge of having a child with a cleft-craniofacial condition even before the birth of the child.




    Persons with cleft lip and palate have a diverse set of appearance and speech related manifestations that may affect their social and psychological status. The magnitude of the psychological impact of a condition may not be related to its level of biological impact. Studies of self-concept,66,67 psychoeducational development,68,69 social perception by peers,70,71 parents and teachers72,73 and the public74 highlight the psychosocial risks for school-age children with cleft lip and palate.75 Studies of adolescents with cleft lip and palate indicate that appearance and speech may remain problematic76 even in the case where adolescent patients have had comprehensive team-based care.77




    Studies show that there is an association between cleft lip and palate and the increased reporting of conduct problems at home46 and behavioral and learning problems at school.78 However, children with cleft lip and palate have not been shown to suffer from low self-concept or psychological disorders, while they do demonstrate some patterns, especially as relate to increased social inhibition and self-consciousness about appearance.68




    Overall, adolescents with cleft lip and palate have positive self-concepts,79,80 however girls have been found to manifest higher rates of social adjustment problems than boys,81 particularly related to appearance. Using projection methods, one study82 concluded that children with facial deformities may have inhibited personality styles and reduced expectations for success in social interactions. Kapp-Simon (1986)66 found that social relationships negatively influenced overall self-esteem and that adjustment of adolescents is associated with the degree of inhibition.83 Adults with cleft-craniofacial conditions often continue to have concerns.33




    In summary, children with facial deformities or cleft lip and palate have generally been noted to have normal self-concept, but they often experience problems in adjustment. Studies that focus on adjustment have been productive in yielding useful information that allows for the identification of children at psychological risk. The occurrence of adjustment problems in this patient population supports the presence of clinical interventions.




    THE GLOBALIZED VISION




    Why think globally about cleft-craniofacial care? In this moment of understanding that borders do not limit or separate us from our neighbors and do not protect us from the emergence and spread of disease, we can be clear that we must live with a globalized vision.




    We must understand the differences and communalities that exist between nations and peoples. Within our nations, we must consider the impact of privilege, culture and race that preserve unacceptable health and social inequities. Looking across nations, we can appreciate that aspirations for the health of children and families are more alike than different. Yet, the resources and organization around the delivery of health services are very disparate across nations.




    As we consider cleft and craniofacial care delivery, we can share a goal to educate our professionals and aspire to world-class quality standards. To do so, we must establish expectations that our health systems will meet cleft-craniofacial needs with a view towards quality and equity. The delivery of cleft-craniofacial care requires highly trained teams that promote family centric care in which the professionals integrate community, patient, and family voices, needs and inputs. Every family requires clear communication about the child’s care plan and deserves to be heard by the treatment team. Poverty, discrimination and stigmatization should not guide our treatment and health policy choices. With a globalized view, we will hypothetically see ourselves as though we were born in any nation, in any family and with any level of education and income… and then ask ourselves what is right? Does each child deserve health, opportunity, and education? Should all nations seek to assure the health of the public? Does anyone believe that less than full care is sufficient for the youngest and most vulnerable amongst us, the child with a birth difference? We must adopt a globalized vision and dedicate ourselves to meeting the needs of the public.




    In this volume that grows out of the fine work of the USP Hospital for Rehabilitation of Craniofacial Anomalies in Bauru, Sao Paulo, Brazil, we can see the value of all the players on a cleft-craniofacial team. We can appreciate that it takes communication, respect, and integrity plus a high degree of discipline and devotion, to achieve a global standard of care. With a globalized vision, we can meet the needs of all children, adults and families who aspire to maximize their potential.
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    CRANIOFACIAL EMBRYOLOGY AND OROFACIAL CLEFTS




    Craniofacial embryonic development is a complex, dynamic, and genetically controlled process.1-3 This process begins early during the gestational period and is controlled by reciprocal induction between the embryonic tissues surrounding the region of the newly formed neural tube. Dynamic inductions, dependent on a specific time-space expression pattern of numerous different genes, determine this complex molecular signaling cascade, especially involving the set of cells, the neural crest cells, which, are originally ectomesenchymal cells, originated from the embryonic ectoderm and mesenchyme and derived from the neural crest region.2,3 Chronologically, the set of events for facial formation begins early. Embryologically, after neural tube closure, cells proliferate and migrate to the lateral mesodermal lamina around the newly formed rhombomeres reinforced by the migration of the ectomesenchymal cells (neural crest cells) that detach from the neural crest of the midbrain region. These cells migrate in a lateral-anterior direction, with intense cell and tissue interaction, to form the first pharyngeal arch (named by some authors as branchial arch), which will give rise to the main structures of the middle facial third (Fig. 2-1a).3-5 Interaction mechanisms determine this whole cellular movement and involve several genes, especially those from the Homeobox family.3,4,6-10
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    Fig. 2-1. (a) Lateral view: neural crest cell migration orientation. (b) Frontal view: formation of facial processes. (a) r1, r2, r3, rhombomeres; fnp-frontonasal prominence, frontonasal process; mxp-maxillary prominence, maxillary process prominence; mdp-mandibular prominence, mandibular process; (b) fnp-frontonasal prominence, frontonasal process; lnp-lateral nasal prominence, lateral nasal process; mxp-maxillary prominence, maxillary process; mdp-mandibular prominence, mandibular process; eye, eye. (Source: Kouskoura et al., 2011.)4




    According to the classic hypothesis for the formation of the facial anatomical structures, it occurs from the mesodermization of five facial processes: the frontonasal process (a single structure) derived from the prosencephalon; the maxillary processes (two bilateral structures some authors called maxillary prominences), and the mandibular processes (two bilateral structures some authors refer to as mandibular prominences). The maxillary and mandibular processes derive from the first pharyngeal arch (Fig. 2-1b).3,4,11-13




    The mandibular processes are the first processes to align and unite in the median region of the face and give rise to the mandible and its structures. Concomitantly, in the area above the stomodeum (also known as the primitive mouth), inside the frontonasal process, two horseshoe-shaped prominences, the olfactory placodes (or nasal pits) are initially distinguished. Mesenchymal proliferation continues through the entire length of the underlying layer around these placodes, originating two other embryonic structures: the medial nasal processes, lying centrally, and the lateral nasal processes, lateral to the placodes (Fig. 2-2). At a later developmental stage, in the median region, the medial nasal processes join andform the intermaxillary segment, which later gives rise to the medial portion of the nose, the nasal columella, and the nasolabial filter. Laterally, this intermaxillary segment joins the maxillary processes bilaterally to complete the upper lip formation (Fig. 2-2a-c). Later, this same intermaxillary segment extends into the oral cavity, originating the primary palate, then known as premaxilla as it lies in the anterior region of the maxilla, the site of future development of the buds of the deciduous and permanent anterior teeth (central and lateral incisors).3,6,7,9,13-15
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    Fig. 2-2. Schematic diagram of the development of the lip and palate in humans. (a) Development of the frontonasal process, maxillary and mandibular processes. (b) Formation of the medial and lateral nasal processes. (c) Leveling of the processes forming the middle facial third. (d) Palatine processes develop from the maxillary process. (e) After elevation, the palatine processes develop towards the midline of the palate and fuse. (f) Complete fusion of the palatine processes with each other and anteriorly with the primary palate to form the palate, which separates the nasal cavity from the oral cavity. (Source: Adapted to Portuguese from Dixon et al, 2011.)43




    At this developmental stage, inside the primitive mouth, two prominences, the palatine processes, form from the inner sides of the maxillary process (called palatine blades or palatine shelves by some authors). Cell proliferation and migration, controlled by intense reciprocal epithelial-mesenchymal interaction within these processes, give rise to the secondary palate. Chronologically, the secondary palate development follows the tongue development. The developing palatine processes are initially lateral to the tongue, which, at this stage of craniofacial development, is already fully formed and occupies the entire internal space of the primitive mouth. As growth and development unfold, the embryo’s position changes with head flexion towards the posterior direction, allowing intraoral movements to accommodate the tongue on the mouth floor, generating an internal space in the oral cavity, and allowing the continuation of palatogenesis. This internal space in the oral cavity enables the elevation and then horizontalization of the palatine processes bilaterally. At this stage, the processes undergo repositioning above the tongue dorsum and now develop towards the midline for the final fusion of the palatine processes, forming the secondary palate.3,14-20 This process of the secondary palate formation occurs bidirectionally in an anteroposterior direction, from the median region of the palate, fusing anteriorly with the primary palate, dorsally with the nasal septum and posteriorly to form the soft palate and uvula (Fig. 2-2d-f).3,7,9,20 Studies suggest that human palatogenesis begins around the sixth/seventh weeks of intrauterine life, with palate fusion completed around the 12th week.15,17,20




    From a biological standpoint, all this development of the middle facial third requires synchronization of a series of cellular and molecular movements, including cell proliferation, migration, and differentiation, interspersed with apoptosis cycles.2,3,12,21,22 Orofacial clefts can occur from any deficiency, failure, or even paralysis of the migratory speed of the cells due to an interruption in molecular regulation at some stage of this long biological and molecular process associated with mesodermization and fusion of the facial processes.1,2,15,17,21-24




    The main phenotypes of orofacial clefts are in the group of heterogeneous disorders14 since they can affect different facial and oral cavity structures depending on the moment of interruption or failure in the craniofacial development process and the affected facial processes, as detailed above.




    MORPHOLOGICAL CHARACTERIZATION AND CLASSIFICATION OF OROFACIAL CLEFTS




    Since cleft lip and palate occur at an early stage of pregnancy, some cases can be diagnosed by prenatal ultrasound, allowing the family to prepare to receive the affected child and look for specialized rehabilitation centers and information on the care required right after birth. However, the rate of prenatal diagnosis ranges from 25.5% to 88% between different countries, and this diagnosis is more prone to errors regarding the morphological cleft characterization.25 Therefore, a more detailed post-natal examination is necessary, usually at a rehabilitation center.




    Embryologically, the lack of union between the intermaxillary segment and the maxillary processes, either unilaterally or bilaterally, leads to complete or incomplete unilateral or bilateral cleft lip. When, in addition to the lack of union between the intermaxillary segment and the maxillary processes (unilateral or bilateral), there is failure of fusion between the palatine processes, there is cleft lip and palate (unilateral or bilateral). Lastly, fusion failure between the palatine processes alone results in complete or incomplete cleft palate.8,15




    Thus, when defining the morphological types of the most common clefts (also called typical clefts), especially considering the embryological basis according to the affected structures, cleft lip and palate can be divided into three large phenotype groups - cleft lip, cleft lip and palate, and cleft palate (Figs. 2-3 and 2-4). In addition to these categories, there are rare facial clefts (atypical clefts) affecting other regions and structures and described in detail by Tessier (1976).26
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    Fig. 2-3. Schematic illustration depicting the structures of the maxilla and the incisive foramen, in order to understand the types of cleft lip and palate shown in Figure 2-4.




    A specialized team must diagnose the cleft type after carefully examining the involved structures to guide the best therapeutic approach for each case. The team should then inform the family about the next steps in the rehabilitation process. A classification system facilitates scientific communication and, more significantly, communication between the different specialists involved in rehabilitation treatment. As such, the literature proposed several classifications over time based on distinct premises.




    The first recorded report on clefts was published by the French surgeon Pierre Franco in the 16th century, who used the terms “cleft lip” or “harelip”, due to the similarity, considered at the time, to the mouth of a hare.27 Despite numerous reports in the literature suggesting other more appropriate nomenclatures, the term “harelip” remained in use in specialized literature until the second half of the 20th century.




    Davis and Ritchie (1922) suggested replacement of the term “harelip” by “congenital cleft lip”.28 These authors proposed a classification system based on anatomical and morphological characteristics, with the alveolar ridge as reference point; they grouped clefts into pre-alveolar, post-alveolar, and alveolar. In 1921 and 1923, Brophy published a more comprehensive classification system; however, surgeons of the time considered it too complex and impractical.29,30 Still considering anatomical features, in 1931, Veau suggested a classification system for isolated cleft palate,31 later publishing a suggestion for cleft lip classification.32 At the time, the minimalist system proposed by Veau was well-accepted by surgeons.




    Nonetheless, over time, these classifications received criticism for being based on arbitrary reference points. Thus, in 1971, Fogh-Andersen suggested a classification system also considering cleft lip, cleft palate, and cleft lip and palate;33 yet initially considering cleft lip as anterior to the incisive foramen, instead of the alveolar ridge, in contrast to the Davis and Ritchie’s classification from 1922.28 Fogh-Andersen also included a fourth group for atypical facial clefts.
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    Fig. 2-4. Diagram of clefts affecting the upper lip and palate. Within each group, there are numerous variations in the structures affected and cleft extent, which are described in greater detail with clinical examples in this chapter.




    Also considering the embryonic development, Kernahan and Stark, in 1958,34 defended using the incisive foramen as a reference point, in light of the knowledge of the time about facial embryogenesis and presented a similar classification system similar as that proposed by Fogh-Andersen.




    Recent years witnessed the proposal of several classifications with greater detail on the affected structures. In 1969, Broadbent et al. published a classification proposal by an international committee, calling it the “International Classification.”35 This system grouped clefts into (1) anterior (primary) palate cleft, (2) anterior and posterior (primary and secondary) palate cleft, and (3) posterior (secondary) palate cleft. In addition, these authors divided rare facial cleft into groups A, B, C, and D according to their location.




    In 1972, Brazilian surgeon Victor Spina suggested revising the “International Classification” to make it more precise and detailed. The new classification by Spina et al. (1972)36 received wide adoption in Brazil, but it was later modified by Silva Filho et al. (1992)37 to include median clefts. This classification also considers the incisive foramen as an anatomical reference point, since it is a significant embryonic structure in facial embryogenesis, indicating the division between the primary and secondary palate, as described above. Table 2-1 shows clefts according to this classification.




    However, Allori et al. (2017)27 report that imprecise and inconsistent classification systems remain a problem, and future efforts should concentrate on finding a universal system. In the absence of an international consensus on the different classification systems, the Cleft Palate-Craniofacial Journal, the most important scientific journal in orofacial clefts, published since 1964, suggests, in its “instructions for authors,” a group of abbreviations for submissions based on these three major groups and their variations (Table 2-2).38




    

      

        



        



        



        

      



      

        

          	

            Table 2-1. Classification of Cleft Lip and Palate according to Affected Structures in the Classification Proposed by Spina et al. (1972)36 and modified by Silva Filho et al. (1992)37


          

        




        

          	

            Cleft lip (primary palate)




            *Group I - anterior to the incisive foramen


          



          	

            Unilateral


          



          	

            Right


          



          	

            Complete


          

        




        

          	

            Incomplete


          

        




        

          	

            Left


          



          	

            Complete


          

        




        

          	

            Incomplete


          

        




        

          	

            Bilateral


          



          	

            Complete


          



          	

        




        

          	

            Incomplete


          



          	

        




        

          	

            Median


          



          	

            Complete


          



          	

        




        

          	

            Incomplete


          



          	

        




        

          	

            Cleft lip and palate (primary and secondary palates)




            *Group II - crossing the incisive foramen


          



          	

            Unilateral


          



          	

            Right


          



          	

        




        

          	

            Left


          



          	

        




        

          	

            Bilateral


          



          	



          	

        




        

          	

            Median


          



          	



          	

        




        

          	

            Cleft palate (secondary palate)




            *Group III – post-incisive foramen


          



          	



          	



          	

        




        

          	

            Rare facial clefts




            *Group IV


          



          	



          	



          	

        


      

    




    

      

        



        

      



      

        

          	

            Table 2-2. Abbreviations Used for Cleft Type Determination according to the Cleft Palate-Craniofacial Journal


          

        




        

          	

            Abbreviation used to describe a subject group that includes:


          

        




        

          	

            cl


          



          	

            cleft lip (excludes (1) cleft lip and alveolus, (2) cleft lip and palate, and (3) cleft palate)


          

        




        

          	

            cP


          



          	

            cleft palate only (excludes (1) cleft lip and (2) cleft lip and palate)


          

        




        

          	

            cLP


          



          	

            cleft lip and palate (excludes (1) cleft lip and (2) cleft palate)


          

        




        

          	

            CL ± P


          



          	

            cleft lip with or without cleft palate = cleft lip + cleft lip and palate (excludes cleft palate)


          

        




        

          	

            CP ± L


          



          	

            cleft palate with or without cleft lip = cleft lip and palate + cleft palate (excludes cleft lip)


          

        




        

          	

            CL/P


          



          	

            cleft lip and/or cleft palate = cleft lip + cleft lip and palate + cleft palate (no exclusions)


          

        




        

          	

            CL ± A


          



          	

            cleft lip with or without cleft alveolus = cleft lip + cleft lip and alveolus (excludes (1) cleft lip, (2) cleft lip and palate, and (3) cleft palate)


          

        




        

          	

            Terms that may be added to the abbreviations above




            (if appropriate):


          

        




        

          	

            i


          



          	

            isolated


          

        




        

          	

            |


          



          	

            incomplete


          

        




        

          	

            U


          



          	

            unilateral


          

        




        

          	

            B


          



          	

            bilateral


          

        




        

          	

            SM


          



          	

            submucous


          

        




        

          	

            Source: Cleft Palate-Craniofacial Journal. Available in: https://journals.sagepub.com/author-instructions/cpc38


          

        


      

    




    Cleft lip and palate types are detailed below, grouped by the major phenotypes described above, detailing the affected structures, presenting clinical examples, and citing the treatments proposed for rehabilitation.




    Cleft Lip




    Cleft lip affects structures derived from the primary palate and can affect not only the lip but also the alveolar ridge and the palate anterior to the incisive foramen. It results from failure of merging between the intermaxillary segment (which is derived from merging of the medial nasal processes) and the maxillary process on the right or left side (unilateral) or both sides (bilateral). Cleft lip can also occur due to lack of merging between the medial nasal processes in the midline region, giving rise to a median cleft lip, described later in this chapter. Unilateral or bilateral cleft lips often occurs mainly in males, accounting for 28.4% of patients.39




    Besides being unilateral or bilateral, cleft lip can be complete or incomplete depending on the affected structures, determining a phenotypic spectrum of possibilities, starting from the lip in posterior direction, with a wide variation in extent. It can affect the lip without involving the alveolar ridge and anterior palate, but not the opposite. The mildest form is a cicatricial cleft or Keith’s scar (Fig. 2-5a).




    Unilateral Cleft Lip




    In unilateral cleft lip the lip, is disrupted exactly on the leveling line between the intermaxillary segment and the maxillary process on a single side. This cleft type spares the lip filter.




    The more superficial manifestations of unilateral cleft lip (Fig. 2-5a-d) do not affect the alveolar ridge, with no probable interference with odontogenesis. The rehabilitation of these milder manifestations is surgical, with lip repair, described in Chapter 7.
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    Fig. 2-5. (a) Patient with left cicatricial cleft. (b) Patient with left incomplete cleft lip, affecting only the lip. (c) Patient with right incomplete cleft lip, affecting only the lip, but more extensively than in (b). Patient with right incomplete cleft lip, affecting only the lip, but more extensively than in (b) and (c). (e) Patient with left incomplete cleft lip, affecting the lip and alveolar ridge. (f) Patient with left incomplete cleft lip, affecting the lip and alveolar ridge, with a longer cleft lip than in (e), reaching the base of the nostril. (g) Patient with complete left cleft lip, affecting the lip, alveolar ridge and anterior palate. (h) Patient with complete right cleft lip, affecting the lip, alveolar ridge and anterior palate, with greater extent than in g.




    As the cleft affects more anatomical structures, rehabilitative treatment becomes proportionally more complex. Clefts affecting the alveolar ridge (Fig. 2-5e-h), involving or not the anterior palate, tend to interfere with odontogenesis, potentially changing the number, shape, and position of teeth, as described in Chapter 6. Less extensive clefts often present with supernumerary teeth, while more severe clefts present with dental agenesis, especially in the cleft region.




    Moreover, especially in cases of alveolar ridge involvement, there may be occlusal changes requiring specific orthodontic treatment, including alveolar bone grafting to rehabilitate the alveolar ridge divided by the cleft, as described in Chapters 12 and 10, respectively.




    Bilateral Cleft Lip




    Bilateral clefts affect both sides of the lip to varying extents and are not necessarily symmetrical. In its complete form, the premaxilla, originating from the intermaxillary segment and with variable size, attaches to the anterior end of the nasal septum and separates from the maxillary processes and posterior palate. The anterior lip portion, called prolabium, is in front of the premaxilla and also derives from the intermaxillary segment (Fig. 2-6). Bilateral cleft lips are less common than unilateral cleft lips.39




    Clefts affecting the alveolar ridge (Fig. 2-6) tend to affect the odontogenesis, causing abnormalities in dental number, shape, and position, as described in Chapters 12. As in unilateral cleft lip, less extensive clefts frequently present with supernumerary teeth; conversely, more severe clefts have a higher prevalence of dental agenesis in the cleft region.




    As in unilateral cleft lip, rehabilitative treatment depends on the structures affected by the cleft, potentially requiring lip repair alone (when only the lip is involved) or more complex dental and orthodontic treatment with alveolar bone grafting in patients with alveolar ridge involvement.




    Cleft Lip and Palate




    The most extensive cleft, i.e., cleft lip and palate, affects structures anterior and posterior to the incisive foramen and extends from the lip to the uvula. They can be unilateral or bilateral, affect more males, and account for approximately 37.1% of patients with clefts.39




    Cleft lip and palate result from failure of merging between the intermaxillary segment and the maxillary processes concomitant to a fusion failure between the palatine processes (originating from the maxillary processes) in the midline. Thus, these clefts involve structures from the primary and secondary palates.




    Cleft lip and palate can result from a failure of merging between the medial nasal processes (on the facial midline) concomitant with a failure of merging between the palatine processes, giving rise to median cleft lip and palate, described later in this chapter.
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    Fig. 2-6. (a) Patient with bilateral complete cleft lip. (b) Patient with bilateral complete cleft lip more extensive than in (a). In both cases, we can see the premaxilla separated from the posterior palate and joined to the anterior end of the nasal septum, as well as the pro-lip joined to the premaxilla.




    This cleft type causes communication between the oral and nasal cavities and can lead to speech and otological abnormalities due to its proximity to the ear canal. Chapters 15, 16, 17, and 18 discuss these abnormalities.




    Unilateral Cleft Lip and Palate




    Unilateral cleft lip and palate results from a unilateral failure in merging between the intermaxillary segment and the maxillary process and failure of between the palatine processes. It divides the maxilla into two segments, including a larger one, the “non-cleft” segment, and a smaller one, the “cleft” segment. Despite always affecting the same structures, this cleft type can vary in width (Fig. 2-7). Wider clefts usually require more complex surgical corrections and less favorable rehabilitation outcomes. Patients with this cleft type need several rehabilitation surgical procedures, starting with lip repair and progressing to palatoplasty, as described in Chapter 7. In addition, these cases present with asymmetrical noses, requiring functional and aesthetic surgical corrections at a later date, as described in Chapter 9.




    Since this type of cleft completely divides the maxilla and the alveolar ridge, dental development and occlusion abnormalities are expected, mostly tooth agenesis in the cleft region and posterior, anterior, or full crossbites. These cases also require bone grafting for alveolar ridge rehabilitation. Chapters 10, 11, and 12 describe these details.




    Bilateral Cleft Lip and Palate




    Bilateral cleft lip and palate represents the most complete and severe manifestation of cleft lip and palate and results from bilateral failure of merging between the intermaxillary segment and the maxillary processes, concomitant with a failure in merging between the palatine processes. They are less common than unilateral cleft lip and palate.39




    This cleft type divides the maxilla into three distinct segments. Anteriorly, there is the premaxilla, originating from the intermaxillary segment and varying in size and morphology, which may deviate and be mobile in some cases (Fig. 2-8). In addition to the premaxilla, there are two posterior segments. The prolabium, connected to the premaxilla, is similar to the bilateral cleft lip. In these cases, the premaxilla can be quite protruded, increasing facial convexity. The premaxilla is anatomically attached to the anterior end of the nasal septum. This cleft type can also vary in width (Fig. 2-8). Patients with this cleft type require several surgical procedures for rehabilitation, starting with lip repair and progressing to palatoplasty, as described in Chapter 7.
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    Fig. 2-7. (a) Complete cleft lip and palate on the left. (b) Complete cleft lip and palate on the right, wider than in (a). (c) Complete cleft lip and palate on the left, wider than in (a) and (b).




    As in unilateral cleft lip and palate, bilateral clefts completely divide the maxilla, totally affecting the alveolar ridge. Therefore, dental development and occlusion abnormalities are common, especially tooth agenesis in the cleft region and occlusal changes in posterior, anterior, or both regions. These cases also require bone grafting for alveolar ridge rehabilitation. Chapters 10, 11, and 12 describe these details.




    In bilateral cleft lip and palate, the nose usually presents a lower nasal apex and a shorter columella, requiring surgical corrections for functional and aesthetic rehabilitation at appropriate times, as described in Chapter 9.
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    Fig. 2-8. (a) Complete bilateral cleft lip and palate. (b) Wider complete bilateral cleft lip and palate than in (a). (c) Wider complete bilateral cleft lip and palate than in (a) and (b) with deviation of the premaxilla to the right side. In all cases, it is possible to see: the prolabium joined to the premaxilla; the separation of the premaxilla from the posterior segments and the premaxilla joined to the anterior end of the nasal septum.




    Cleft Palate




    Cleft palate results from failure of fusion of the palatine processes. The complete form affects the palate from the incisive foramen to the uvula (Fig. 2-9k-l). The incomplete form can affect the uvula and soft palate without involving the hard palate, but not the opposite (Fig. 2-9a-h). In contrast to cleft lip and cleft lip and palate, the isolated cleft palate affects more females. They account for approximately 31.7% of clefts.39




    As these clefts do not affect the lip and alveolar ridge, they do not cause aesthetic, dental, or occlusal changes related to the cleft. On the other hand, since they form a communication between the oral and nasal cavities, patients with this cleft type may have speech and otological abnormalities due to the proximity to the ear canal. Chapters 15, 16, and 18 discuss these abnormalities and their treatment.




    Submucous Cleft




    Among the several incomplete types of cleft palate, a potential subclinical form is the submucous cleft (Fig. 2-9a-d), which can be symptomatic or asymptomatic. This cleft type alters the soft palate muscles and may or may not involve the hard palate bone covered by mucous tissue. As the mucosa is intact, diagnosis is often complex or delayed and, as a result, its prevalence in the population is not completely known.




    Clinical diagnosis involves the analysis of a triad of signs characterizing the submucous cleft, including (1) a bifid or grooved uvula; (2) a muscle diastasis in the midline of the soft palate, seen with the naked eye as a translucent area in the midpalatal raphe (Fig. 2-9a-d); and (3) a notch in the posterior edge in the midline of the hard palate, identified by palpation.




    When symptomatic, the submucous cleft may require surgery, speech therapy, or palatal prosthesis treatment depending on the functional abnormalities present, as discussed in Chapters 8, 15, 16, and 17.
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    Fig. 2-9. (a-d) Clinical examples of incomplete cleft palate, causing bifid uvula. (c-d) Translucency of the mucosa caused by the muscular diastasis of the submucous cleft can be seen. (e-h) Clinical examples of incomplete cleft palate affecting only the soft palate. (i-l) Clinical examples of incomplete cleft palate affecting the hard palate (i, j) and examples of complete cleft palate (k, l).




    Median Cleft Lip or Cleft Lip and Palate




    Silva Filho et al. (1992)37 included median clefts in the classification of Spina et al. (1972).36 They are rarer than other cleft types since they result from a lack of merging between the medial nasal processes in the midline at an earlier stage of embryonic development. They are often combined with other abnormalities or syndromes. It can affect the anterior palate alone (cleft lip) (Fig. 2-10a-d) or the anterior and posterior palate (cleft lip and palate) (Fig. 2-10e). Other syndromic conditions involving median cleft lip and palate include holoprosencephaly from numerous alterations in the development of the forebrain and the middle facial third due to genetic variants. In their most severe form, causing complete premaxilla agenesis (Fig. 2-10e).
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    Fig. 2-10. (a) Median cicatricial cleft. (b) Median cleft lip causing duplication of the lip frenum. (c) Median cleft lip. (d) Median cleft lip extending to the nose. (e) Median cleft lip and palate with total absence of the premaxilla.




    Cleft Type Associations




    During embryonic development, some structures of the primary and secondary palates may undergo abnormalities while others do not, leading to associations of different cleft types. These combinations can involve bilateral cleft lip with distinct extents, unilateral cleft lip and palate with incomplete cleft lip on the other side, incomplete cleft lip with incomplete cleft palate, complete cleft lip with an incomplete cleft palate, or incomplete cleft lip with complete cleft palate, all in different severities. In these cases, treatment depends on the involved structures. Figure 2-11 shows some clinical examples of cleft type combinations.
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    Fig. 2-11. (a) Complete left cleft lip with incomplete right cleft lip. (b) Complete left cleft lip, incomplete right cleft lip and incomplete cleft palate. (c) Left cleft lip and palate with incomplete right cleft lip.




    Simonart’s Band




    The complete manifestations of cleft lip or cleft lip and palate extend to the base of the nostril and disrupt the nasal floor. However, Simonart’s band can mask this complete rupture of the alveolar ridge. This band consists of soft (mucous, cutaneous, or both) tissue of variable length (Fig. 2-12). These bands occur in approximately 30% of patients mainly subjects with unilateral cleft lip (64.8%), followed by bilateral cleft lip (45.5%), bilateral cleft lip and palate (28%), and unilateral cleft lip and palate (20.3%).40




    The clinical significance of the Simonart’s band is questionable. The available evidence suggests that it does not interfere with the arrangement of the muscle bundles of the orbicularis oris muscle and has little (but positive) influence on facial growth.41
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    Fig. 2-12. (a) Patient with complete unilateral right cleft lip and Simonart’s Band. (b) Patient with complete bilateral cleft lip, with Simonart’s band only on the left side. (c) Patient with complete bilateral cleft lip and palate, with small Simonart’s band only on the right side. (d) Patient with complete left cleft lip and palate with small Simonart’s band. (e) Patient with complete right cleft lip and palate with medium-sized Simonart’s band. (f) Patient with complete right cleft lip and palate with large Simonart’s band.




    Rare Facial Clefts




    As the name suggests, the prevalence of rare facial clefts is low. The best-known and most widely adopted classification system, proposed by Tessier (1976),26 has a score from 0 to 14 and takes the eyelids and orbits as reference points (Fig. 2-13).
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    Fig. 2-13. Classification system for rare facial clefts proposed by Tessier (1976).26




    The phenotypes of patients with these cleft types have a broad spectrum (Fig. 2-14) depending on the involved structures and require a multidisciplinary team for their rehabilitation.
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    Fig. 2-14. Clinical examples of rare facial clefts.




    EPIDEMIOLOGY AND ETIOLOGY OF OROFACIAL CLEFTS




    Cleft lip and palate are the most common craniofacial malformations. In addition, they are among the most prevalent birth defects, with an occurrence of approximately 1 in every 700 live births. However, these data vary according to ethnicity, geographical location, and socioeconomic status.8,14,22,42-45




    From an epidemiological standpoint, regarding gender predilection, clefts affecting the lip with or without palate involvement are more common in males and isolated cleft palate is more frequent in females. Regarding the cleft type, unilateral complete cleft lip and palate is the most common, with a higher percentage on the left side.11,14,24,45-48




    At this point in the description of the epidemiological and etiological aspects of cleft lip and palate, regardless of their morphological or anatomical characteristics, it is worth emphasizing that they can occur or even be classified as: 1) as part of a broader picture, i.e., a phenotype associated with other abnormalities, thus constituting the syndromic clefts or 2) as an isolated phenotype, i.e., a non-syndromic cleft.8,11,12,15,17,24,49-51




    In cases of cleft lip with or without palate involvement, approximately 30% to 40% of subjects have a cleft in the context of some syndrome, being classified as syndromic clefts and the remaining 60% to 70% of patients with clefts not associated with any syndrome are classified as non-syndromic, i.e., the cleft is an isolated phenotype.11,17,45,52,53 However, epidemiological data differs regarding isolated cleft palate; studies show that 50% of cases are non-syndromic clefts and the other 50% are associated with other phenotypes from a syndrome.11,12,45,53,54




    The definition of syndromic clefts relies on the occurrence of other physical, cognitive, or both abnormalities, often well-explored and well-defined, characterizing a syndrome. Clefts are one of the primary diagnostic features in at least 275 syndromes,11,12,15 and cleft lip, palate, or both are part of the phenotype picture of more than 500 syndromes.24,53 The most common form of syndromic cleft, occurring in approximately 2% of cases, is van der Woude syndrome, mainly with an autosomal dominant pattern with high penetrance and variable expression, and a monogenic condition, usually resulting from a genetic variant of the IRF6 gene. The classic clinical feature of this syndrome is congenital fistulas in the lower lip and cleft lip and palate; a percentage of cases also present dental agenesis.11,24,53,55,56 Other syndromes commonly related to cleft lip, palate, or both include the ectrodactyly-ectodermal dysplasia clefting (EEC) syndrome, velocardiofacial syndrome, Stickler syndrome, and CHARGE syndrome.11,24,53 Some syndromes involving clefts as part of the clinical picture have a known etiology, such as genetic variants in specific genes, with a Mendelian inheritance pattern in the context of a monogenic condition, chromosomal abnormalities, and known teratogenic agents as etiological factors.11,12,50




    On the other hand, non-syndromic cleft lip and palate has another etiological pattern, i.e., a multifactorial inheritance pattern, usually complex diseases with interaction of genetic and environmental factors, interfering in signaling and molecular expression, and determining the occurrence of this condition.10,11,14,15,17,22,24,42,51,57-60 Currently, the definition of multifactorial etiology for birth defects, such as clefts, has been broadened to include epigenetic factors, in addition to genetic and environmental factors.23,45




    ENVIRONMENTAL AND GENETIC FACTORS IN THE ETIOLOGY OF NON-SYNDROMIC CLEFTS




    A better definition of the etiology of non-syndromic cleft lip and palate is a major challenge for those working with this malformation. Assessment of previously studied environmental and lifestyle factors shows that the most frequently highlighted in the literature include tobacco exposure, alcohol exposure, exposure to chemical agents such as pesticides, nutritional aspects, and medication use during pregnancy.11,15,51,60-62




    A highly discussed factor is tobacco exposure, as many studies confirm a positive association between it and cleft occurrence. Despite the controversies on the subject and the difficulty of objectively and particularly measuring tobacco exposure, studies show that the increased risk seems present in passive smoking.62,63 Some researchers also point out that tobacco exposure may have a real potential to significantly increase the cleft risk if associated with a predisposing genotype; as such, in a combined effect, genetic predisposition and the environmental factor would present a greater risk.63,64 Along these lines, one study showed that different TGFA genotypes could present potential interactions with maternal exposure to tobacco and alcohol, potentiating the risk for the cleft phenotype in humans.65 The same association type was reported for a MSX1 genotype combined with maternal smoking, leading to an increased risk of clefting.66 These studies reinforce the hypothesis of gene-environment interaction in the predisposition to non-syndromic clefts.




    Regarding genetic factors, the literature has numerous studies on humans and animal models evidencing a genetic component in the etiology of non-syndromic cleft lip and palate.23,67-69 This is consistent with the high concordance for clefts between monozygotic twins (around 50%) compared to dizygotic twins (10%).11,24,45,70,71 An important finding reinforcing the genetic etiological component is the recurrence of non-syndromic clefts in families of patients from different ethnicities, including the Brazilian population. This fact highlights the significance of studying the family history of cases andinvestigating the presence of other malformations in family members and recurrences.24,45,46,63,72,73 From an etiological point of view, the cleft type has some influence on etiological aspects since cleft palate and cleft lip accompanied or not by cleft palate are distinct malformations due to the different genes involved, inheritance type, and the interrelationship with environmental factors.74 This association of factors hinders the identification of specific genes determining the abnormality and numerous candidate genes are under investigation.




    In this genetic context, the discovery of genes responsible for syndromes whose clinical picture includes cleft lip and palate has helped to elucidate the etiology of its most common form, i.e., the non-syndromic form.75,76 Several genes have been related to the etiology of syndromic clefts, such as the TBX22, PVRL1, and IRF6 genes, respectively deemed the etiological factor for isolated X-linked cleft palate (TBX22), cleft lip/palate-ectodermal dysplasia syndrome (PVRL1), and van der Woude syndrome (IRF6).77 These same genes have also been investigated for non-syndromic clefts and associated with their etiology.78-82




    Another way of selecting candidate genes for non-syndromic clefts would be to investigate genes with significant expression during craniofacial formation. A method often used to choose these genes is animal model studies performing gene modification assays and evaluating the resulting phenotypes.4,23 Several studies reinforced the involvement of some gene families in cleft occurrence. Many of these gene families involve transcription and growth factors, including the TGF, FGF, PAX, MSX, and WNT families, expressed during the early stages of craniofacial embryology.4,83 However, since craniofacial formation is comprehensive and involves hundreds of other genes, only a fraction of them have been studied in craniofacial malformations, especially clefts.84




    In contrast, many studies analyzed the molecular aspects of cleft lip and palate in humans, but often with conflicting results between populations due to ethnic differences in the prevalence of this malformation. Despite this, many studies confirmed the association of clefts with a large number of loci and candidate genes, as the results show increased frequencies of genetic variants in these candidate genes in subjects with clefts, indicating a relative risk of occurrence of these malformations associated with genetic factors.12,22,23,69,79,85,86




    Linkage and association studies have indicated numerous candidate genes for this condition, including IRF6, TGFA, TGFB2, TGFB3, FGF, MSX1, AXIN2, RUNX2, PAX7, PAX9, NOG, VAX1, LAT1, BMP4, MTHFR, and PAH.15,22,87-105 However, studies on large populations estimate that each gene alone may contribute modestly to the individual risk of orofacial clefts.23,58,83,85,101,106 Thus, larger studies analyzing the genetic factor indicate a lesser influence of some candidate genes than others. These results led authors to suggest a potential polygenic effect, i.e., gene-gene interactions in cleft predisposition.22,85,107




    GENERAL ASPECTS OF REHABILITATION




    The morphological differences between the distinct cleft types lead to several abnormalities resulting from the affected anatomical structures. Therefore, the greater the cleft extent, potentially the greater the consequences from it and the impact on the prognosis.47,108-111




    Despite the importance of defining the main cleft phenotype and determining the affected structures to properly plan and monitor the rehabilitation process, it is worth noting that these subjects can often have a series of other phenotypes associated with the cleft. These associated features may affect several organs and systems distant from the main malformation, i.e., the cleft. These include any other anomaly from different developmental fields, either systemic, in organs distant from the primary defect, or in the oral cavity, the organ directly affected by the primary defect.




    The main aim of investigating these associated phenotypes is to expand the phenotypic characterization of non-syndromic clefts to define more precisely the most common phenotypes, improve the initial diagnosis and, as a result, establish an appropriate rehabilitation plan.112




    Orofacial clefts, even as an isolated phenotype, can lead to feeding difficulties in early childhood and significant aesthetic, functional, and psychosocial abnormalities.8,23,113 Therefore, treatment must start early, involving surgical and other multidisciplinary interventions for comprehensive rehabilitation.
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