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Care for individuals born with cleft lip and palate is done by a team approach, including dental medicine. However, oral health is not integrated in other situations that affect overall health. This perspective essay makes the case for a universal team approach, having dental medicine integrated regardless of the overall health issue, much like how cleft lip and palate is managed. Furthermore, future research agenda on the etiology of cleft lip and palate in particular will need to be adjusted for a major roadblock: the lack of more sophisticated clinical descriptions for the cases ascertained at birth.
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INTRODUCTION

Increasingly, the proper management of health cannot be met by a single healthcare provider, and the result has been the fragmentation of medical care among multiple consultants and services. Addressing dental needs is one of the fragmented services. Without a clearly defined manager, responsibility for the patient is often dispersed among multiple medical specialists, and not necessarily any of them has a view of the individual as a whole. Poor communication with[153mm] patients and among healthcare providers, non-continuous care, and lack of accountability further make integration more difficult (1, 2). To address these issues, a team approach to care has been suggested and has been particularly successful in the management of individuals born with cleft lip and palate, including an obvious role for oral health care. Therefore, the aim of this paper is to suggest that a team approach should be used in all aspects of medical care, and that this team should include a dentist. In this perspective essay, we are also reflecting on the work done in cleft lip and palate in particular. Treatment of individuals born with clefts is a model philosophy we are highlighting here as a gold standard, but the future research on cleft lip and palate may need refocus.

Aside from this contemporary approach to treat patients, it is fair to suggest that in the past 30 years, cleft lip and palate is one of the birth defects of which we have the most knowledge about its causes. There have also been great developments in the understanding of the needs of children born with cleft lip and palate. Currently, optimally treating a child born with cleft lip and palate requires coordination of multiple specialties. Nutrition (3, 4), psychological effects of prenatal diagnosis (5), and post-operative outcomes (6) have been evaluated, but it remains unclear which individuals may benefit more for specific interventions, approaches, and techniques. This coordination makes cleft lip and palate the perfect scenario in which dental medicine and medicine integrate, a model that would most likely benefit the treatment of other medical conditions as well. In this perspective essay, the suggested team approach to care for individuals born with cleft lip and palate is brought to light as a model that should be more widely applied to other overall health issues. However, the team approach to assess, plan, and care for individuals born with cleft lip and palate did not benefit from the current research effort exploring the etiology of the defect. Therefore, it is suggested that the research agenda for cleft lip and palate be adjusted to address the main gaps of its current knowledge: (i) the etiology of multifactorial cleft lip and palate, and (ii) the reasons behind the differences seen in treatment outcomes.



PROPOSED FUTURE CLEFT LIP AND PALATE RESEARCH AGENDA


Studying the Etiology of Cleft Lip and Palate: We May Have to Start Over

Being an obvious clinical change that can be immediately detected in the delivery room, ascertaining cases at birth became the favorite strategy to study the etiology of cleft lip and palate. Studies were designed to recruit children and their families at the time of birth, including collecting data on risk factors and exposures, and biological samples. This approach allowed for testing for associations between the phenotype and common genetic variation in the population. Heritability of cleft lip and palate has been calculated between 77 and 97%, depending on the amount of cases that may exist that can be explained by major gene effects in relation to cases that are due to multifactorial inheritance (7). These high heritability estimates justified a focused effort on unveiling the genes that cause the defect. After the first report of an association between a common genetic variant in the population and cleft lip and palate (8), two decades of targeted work [reviewed in (9)], including family-based studies implementing hypothesis-free linkage strategies [reviewed in (10)] followed. Suddenly, three genome wide association studies were published between December 2009 and June 2010 (11–13), testing the hypothesis that common genetic variations in the population that were never considered before in the targeted association work [reviewed in (9)] were associated with cleft lip and palate. A decade later, the list of genes of interest that may contribute to cleft lip and palate grew longer, but that did not lead to new proposals of preventive strategies and had no impact on how recurrence risks are calculated for the purpose of genetic counseling.

This lack of translation from the genomic work into etiologic factors motivated investigators to look at other approaches. Two strategies are worth mentioning: (i) more sophisticated clinical descriptions beyond the traditional cleft lip with or without cleft palate and cleft palate only, and (ii) detecting mechanisms that control gene expression. Cleft lip and palate appears to be accompanied with minor defects, in particular changes in dental development [reviewed in (9, 10)]. Virtually, all individuals born with cleft lip and palate have dental development alterations outside the cleft area [i.e., the posterior maxillary teeth and/or mandibular teeth; (14)], and delayed dental development or tooth eruption, which implies a delay in start of orthodontic treatment (15), and it has been proposed that cleft lip and palate is always a syndrome of the dentition (16). The challenge of these assumptions, however, is that the historical cohorts recruited at birth do not have any descriptions of the dentition and recovering that information would not be a trivial task. Among the investigators around the world working on this topic, there are virtually thousands of DNA samples stored in freezers that cannot be further studied. The field is turning to epigenetic changes such as DNA methylation and histone modifications, which are key developmental mechanisms linked to the environment [reviewed in (17)]. The integration of genetic and environmental data and the study of epigenetic and other non-coding mechanisms will turn out to be relevant. Interestingly, there is already a suggestion that this work will benefit from distinguishing cleft lip and palate subtypes, and careful and sophisticated clinical descriptions will be needed, which also indicate that the historical sample cohorts may not allow for further inquiry. It is likely that further progress in the understanding of the etiology of cleft lip and palate will require redesigning protocols with more clinical detail and recruiting subjects again, including considering designs of prospective cohorts. At this time, it will be beneficial to draw from the multitude of experts that comprise a “cleft team,” to include measures that are patient-centered and outcomes related to the several dimensions of treatment: nutrition, surgery, esthetics, orthodontics, oral health, speech, psychology, genetic counseling, and overall health.



Outcomes of Treatment

Variation in the results of treatment of cleft lip and palate exist but are not the focus of systematic inquiry. This is an area that deserves more attention now that safety of surgical corrective procedures is the highest ever for the children that need these treatments, and the integration of multidisciplinary care (plastic/craniofacial surgeon, pediatrician, orthodontist, pediatric dentist, speech and language specialist, otolaryngologist, audiologist, genetic counselor, nurse team coordinator, and social worker) is a concept that has evolved and is widely mentioned as being the best practice in addressing all the individual needs of people that born with clefts.

When measuring outcomes of surgery, independent of the technique or the type of cleft lip (unilateral vs. bilateral), a small subset of individuals scored poorly in measurements of vermilion roll, scar hypertrophy, cupid's bow, lip length, nostril asymmetry, alar dome, and alar base (18). A valid hypothesis is that some variation may be explained by biological mechanisms. Facial growth is another outcome of interest and the typical concave profile of individuals born with clefts is attributed to the early surgical repair, but data showed that maxillary growth may be the main determinant for the final facial profile (19), and postnatal craniofacial growth is mostly genetically determined. Wound healing is another outcome of treatment that is of interest and children with Van der Woude syndrome (altered IRF6 function) showed thicker epidermis compared with that from children with multifactorial cleft lip and palate (20). COMT rs4818 allele distribution appear to determine intensity and duration of pain post-alveolar bone graft from the iliac crest bone (21). Next generation of research on cleft lip and palate should take advantage of the team approach for treating individuals born with cleft lip and palate to focus on outcomes of all dimensions of treatments individuals born with cleft lip and palate undergo since birth until adulthood.




THE MODEL CLEFT LIP AND PALATE TEAM APPROACH SHOULD BE EXTENDED TO ALL MEDICAL CONDITIONS


Multidisciplinary Teams

Mechanisms for organizing and coordinating health and care services for individuals with complex care needs have been emphasized as a way to best meet the needs of these complex patients. These teams bring together the expertise and skills of several different professionals, who are expected to assess, plan, and manage cases jointly. One of the major advantages of this philosophy is that it saves patients and their families the need to have multiple appointments. It also creates an environment that is very rich, with the multiple specialties have a chance to interact in the same physical space, which enhances the professional experience and impacts positively the care of patients. Oral health is impacted by the underlying overall health and a dentist should be always a member of any team.



Oral Health-Systemic Health

One theme that was a constant in the dental literature over the last three decades includes the relevance of oral health to the overall health. Periodontitis (and in some instances dental caries and/or tooth loss) have been associated with higher mortality later in life, dementia, Alzheimer's disease, premature births, arthritis, diabetes, upper respiratory infections, pneumonia, auto-immune diseases, cardiovascular disease, obesity, and cancer [reviewed in (22)]. These associations motivated the suggestion that oral disease can cause systemic disease, and keeping a good oral health and visiting regularly one's dentist is more important than ever. Despite the positive connotation of emphasizing good oral health, the claim that oral disease causes systemic disease, possibly because oral bacteria travels through other organs does not appear to best explain the origins of systemic disease. On the contrary, it appears that poor overall health is the one directly that impacts oral health (23). A more likely explanation for the association between oral health issues, such as periodontitis, with overall health issues is that they are inflammatory in nature, and the way the host responds to inflammation is the link between these diseases. Further, it is possible to imagine that the presence of one condition worsen the other and vice-versa (24). If there was a causal relationship, treating one condition should have the effect of ameliorating the other, but that has not been seen (25, 26). Hence, it is the interest of the dental profession to engage in preventing deteriorating overall health of the population. Similar to the team approach proposed for treating individuals born with cleft lip and palate, in which dental medicine is explicitly represented (by pediatric dentists and orthodontists), a team approach to treat adult disease integrating a dentist would provide a solution for improving quality of life. One example in which the lack of integration of dental medicine in the setting of treating patients is treatment of cancer. An important subset of patients undergoing treatment will have oral mucositis as a side effect (100% of cases undergoing head and neck radiotherapy for head and neck cancer, and up to 40% of patients undergoing chemotherapy for other cancer conditions) (27)1. Oral mucositis can be extremely painful and compromises nutrition, speech, fluid intake, and increases the risk of systemic infection. These symptoms can be so severe that patients may require hospitalization or request the treatment to be discontinued, which can have dramatic consequences on chances of survival. A dental professional present can minimize these effects by using low-level laser therapy [reviewed in (28)]. An effort should be made to integrate oral medicine specialists in hospital settings. Conversely, physicians must require that the oral cavity of the individuals with adult diseases they treat are kept healthy as part of their overall management goals.




DISCUSSION


Patient Centered Outcomes Should Be on the Forefront

When deciding outcomes of health to study, it is common that mortality is chosen to be measured, as decreased mortality is considered a benchmark for success. Patients, however, are often most concerned about pain and discomfort. Patient centered outcomes are likely to be a better measure of the impact of interventions, and if a disease has as consequence deteriorating oral health, pain, and discomfort is the result.

Patient-centered outcomes research (according to the Patient-Centered Outcomes Research Institute; https://www.pcori.org/research-results/about-our-research/patient-centered-outcomes-research) answers questions, such as:

- Given my personal characteristics, conditions, and preferences, what should I expect will happen to me?

- What are my options my options, and what are the potential benefits and harms of those options?

- What can I do to improve the outcomes that are most important to me?

- How can clinicians and the care delivery systems they work in help me make the best decisions about my health and health care?

To address these questions, study designs should assess the benefits and harms of preventive, diagnostic, therapeutic, or palliative interventions highlighting comparisons and outcomes that matter to people. Individual preferences may range from survival to function, symptoms, or quality of life issues. Study designs also should contemplate diversity, inequality, and barriers for the implementation or dissemination of interventions.

The ideal systems optimize outcomes while addressing burden to individuals, availability to services, technology and personnel challenges, and stakeholder needs. Dentists should be integrated in the care of individuals who are ill, not because it may decrease mortality, but because it improves quality of life. Certain geographic areas are promoting the presence of dental care in hospitals (often called Hospital Dentistry and even defined as a subspecialty of dental medicine with formal certification), but the ideal scenario is creating in hospital settings a sustainable team approach as seen in cleft lip and palate care (Figure 1). Future research and policy must focus on the multitude of factors that could affect the integration of dental and systemic medicine. These may include vast organizational, educational, and attitude changes to how dental medicine is practiced. Patient-centered outcomes of treatment and determination of meaningful oral and systemic health biomarkers must be emphasized. These changes will require refocusing the understanding of how health care should be provided, putting much greater thought in preventive policies, such as the taxation of cigarettes implemented last century (29). Taxation of dietary products rich in refined sugars coupled with subsidies for the production of fruits and vegetables is another intervention that will likely impact risks of the population. The lack of investment in preventive infrastructure has potentially great impact in populations at risk and this was clearly exemplified by the pandemic status that SARS-CoV-2 achieved in 2020, in which many countries did not have even a straightforward policy on wearing masks and keeping physical distance, and did not have a clear message to achieve the 90% to 95% of compliance that would have stopped the cycle of transmissions.
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FIGURE 1. The “team approach” that should be implemented for all overall health issues.
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