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The materials offered in the ITI Treatment Guide are for educational purposes only and intended as a stepby-step guide to treatment of a particular case and patient situation. These recommendations are based on conclusions of the ITI Consensus Conferences and, as such, in line with the ITI treatment philosophy. These recommendations, nevertheless, represent the opinions of the authors. Neither the ITI nor the authors, editors, or publishers make any representation or warranty for the completeness or accuracy of the published materials and as a consequence do not accept any liability for damages (including, without limitation, direct, indirect, special, consequential, or incidental damages or loss of profits) caused by the use of the information contained in the ITI Treatment Guide. The information contained in the ITI Treatment Guide cannot replace an individual assessment by a clinician, and its use for the treatment of patients is therefore in the sole responsibility of the clinician.


The inclusion of or reference to a particular product, method, technique or material relating to such products, methods, or techniques in the ITI Treatment Guide does not represent a recommendation or an endorsement of the values, features, or claims made by its respective manufacturers.


All rights reserved. In particular, the materials published in the ITI Treatment Guide are protected by copyright. Any reproduction, whether in whole or in part, without the publisher’s prior written consent is prohibited. The information contained in the published materials can itself be protected by other intellectual property rights. Such information may not be used without the prior written consent of the respective intellectual property right owner.


Some of the manufacturer and product names referred to in this publication may be registered trademarks or proprietary names, even though specific reference to this fact is not made. Therefore, the appearance of a name without designation as proprietary is not to be construed as a representation by the publisher that it is in the public domain.


The tooth identification system used in this ITI Treatment Guide is that of the FDI World Dental Federation.




The ITI Mission is …


“… to promote and disseminate knowledge on all aspects of implant dentistry and related tissue regeneration through education and research to the benefit of the patient.”
 





Preface


With the previous eight volumes of this series, the ITI Treatment Guides have established their place as a valuable reference work for practitioners in the field of implant dentistry. Having dealt with all the classical aspects of implant therapy in those eight volumes, volume 9 closes the life-cycle loop by addressing the situation of the elderly and ailing patient.


It is a fact that the demographics of society today reflect a significant change: not only do we live much longer while still retaining high expectations in terms of health and quality of life, but the ratio of old to young people has also shifted, with the older generation significantly outnumbering the younger.


This has brought with it a new set of demands on implant dentistry and on its practitioners, who more routinely encounter elderly patients. The treatment of these patients is subject to certain limitations and requires compromises. And along with elderly patients who still lead an active life, there are also those who are more frail, whose health has been compromised, or who require special dental care. This changing situation requires well-considered and adequate solutions.


Volume 9 of the ITI Treatment Guide series addresses the situation and needs of the elderly patient, from systemic changes and physical and mental limitations to considerations of quality of life, and also illustrates these using well-chosen clinical cases.
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Geriatric dentistry?


Some readers may wonder what has this to do with the ITI. Is not geriatric dentistry usually all about no treatment? Why would we need a Treatment Guide for this?


After a very successful series of eight previous Treatment Guides, it would seem logical to think about our patients’ destiny as they become old, very old, and finally frail and dependent on care. This book is testament to the ITI’s holistic approach to implant dentistry and the professional responsibility it takes—not only for those patients who have aged with implant restorations but also those who have reached an advanced age and may now benefit from the progress in materials and techniques that implant dentistry has to offer today, until late in their lives.


Implants have become an integral part of restorative dental care, and the number of implants placed increases steadily. Worldwide, an estimated 15 million implants are inserted per year to replace missing teeth, mostly in the adult and young elderly age groups. Economic growth and technological advances in almost all domains of our lives have led to a more exigent attitude of adult patients, who increasingly demand higher levels of functional and esthetic outcomes from restorative dentistry. Consequently, any treatise on implant therapy in the elderly population cannot be restricted to options for edentulous jaws.


A raised awareness for the biological and physiological value of natural teeth also increases the desirability of prostheses that protect the neighboring dental tissues and avoid the unfavorable side effects of removable appliances. Despite the cost involved and the physiological limitations of implant therapy, such treatment can fulfil the high demands of the elderly generation. Progress in terms of implant materials and design and also in surgical techniques, including regenerative procedures such as bone grafting, means that almost any partially or fully edentulous patient can be restored with a fixed implant-supported restoration, provided that he or she accepts the costs, time, and burden of treatment procedures involved.


But what is the future of these complex restorations when the patient ages? And what treatment concepts do we offer patients whose lives are already dominated by age, frailty, and multimorbidity? Treatment concepts for the elderly have to consider their physical and cognitive functions, their motivation, and their ability to manipulate and clean a sophisticated implant restoration.


For over 25 years, the ITI has produced numerous publications in its mission to promote and disseminate knowledge in all aspects of implant dentistry and related tissue regeneration through research, development, and education. ITI Consensus Conferences have produced systematic reviews of the latest research resulting in treatment guidelines, distilling the science into practical advice and recommendations for the busy clinician. The widespread use of the SAC Classification and the adoption (sometimes in modified form) of this tool by national implant and dental organizations bears witness to the value of the hard work done by the scientists and clinicians of the ITI for the benefit of both the patient and the practitioner. Books such as the Glossary of Oral and Maxillofacial Implants, an impressive reference volume with over 2,000 definitions of terms, further help establish common standards that facilitate more sharing of information and a better understanding of the fascinating field in which we work.


The ITI Treatment Guides have made a major contribution to further education. This ninth volume addresses an aspect of implant dentistry that has received far less attention than others: implant therapy in the elderly patient.


It has long been known that age alone is not a barrier to implant placement and that the process of osseointegration can be as successful in an older person as in a young adult. There is a growing awareness that in all fields of healthcare, chronological age alone does not govern the health status of an individual; rather, aging is a biological process that may progress at a variable rate, which can be affected by genetic and environmental factors and result in a considerable discrepancy between calendar age and biological age.


This is an increasingly relevant fact with a growing elderly global population. Advances in all fields of healthcare mean that people live longer, often with conditions that would previously have been life-limiting. Elderly patients frequently have multiple chronic conditions treated with a complex regime of multiple medications. This can bring them a longer period of healthy living in their communities. Quite reasonably, they want and need this to be accompanied by good oral health, function, and appearance, so that they may continue to enjoy life and preserve their self-esteem. It is possible to provide dental implants for the elderly and to replace missing teeth; a comfortable and effective tooth replacement is also an important aspect in the maintenance of good nutrition.


There is considerable evidence to support these statements. Many publications testify to the success and usefulness of dental implants in older persons. There is also an, albeit smaller, body of literature that examines the situation of elderly and geriatric patients who, having received dental implants at a younger, healthier age, now require care for their prostheses in times of advancing age, frailty, and declining health.


Few dental treatments last forever. Biological and technical complications will inevitably occur with all dental prostheses—whether implant- or tooth-supported. The treatment can be more challenging in the case of implant complications—even when the patient can be seen in an ideal facility. The management of complications in cases where there are issues of physical or mental health, access to healthcare, and other social or economic considerations may be quite different.


Implant therapy has been a common, successful, and accepted treatment modality for over 30 years. It is time to consider the aspects highlighted above. The aim of this Treatment Guide is to raise awareness of the inevitability of increasing demands on the profession to provide care and treatment for a growing population of patients who, having benefitted from our successes in implant treatment over the past decades, are now growing older with different care needs.


We hope you enjoy reading about the real future of implant dentistry!
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Fig 1 Life expectancy in Switzerland since 1982. (Data: Swiss Federal Statistical Office.)





Implants are used to replace missing teeth. It seems intuitive that their prevalence should be highest in the group of patients with the highest number of missing teeth. However, the prevalence of implants in old and geriatric patients is still negligible compared to tooth replacement using conventional fixed or removable dental prostheses. This is even more surprising in that almost 9 out of 10 persons aged 85 years or over are wearing removable prostheses in Switzerland, with well-documented functional and esthetic shortcomings (Zitzmann and coworkers 2007). Limited financial resources, a negative attitude towards both tooth replacement and implants themselves, a lack of knowledge, and reluctance to undergo invasive surgery may be amongst the factors that could explain this situation.


In the institutionalized elderly, a loss of autonomy and the consequently complex logistics for access to health care may further limit access to more complex dental treatment. There is considerable published literature suggesting that chronological age in itself is not a barrier to successful implant osseointegration in healthy individuals or in older people with controlled medical conditions (de Baat 2000; Ikebe and coworkers 2009). However, to focus only on the success of osseointegration and the ongoing survival of individual implants, which is often the level of evidence used, fails to consider the wider implications of such treatment. Other important considerations include patients’ experience and their subjective opinion of the treatment and its benefits, how technical and biological maintenance and complications are managed in aging patients who are becoming progressively infirm, and the objective oral and general health implications, both favorable and unfavorable, of implant-supported prostheses.


Of at least equal importance are the holistic care of old patients and the need for a proper understanding of the physiology of aging and its effect on general health and well-being. Today’s progress in health care enables elderly patients to survive with conditions that only relatively recently would have caused death at an earlier age (Fig 1). This in turn leads to an increasingly aged population that acquires more conditions, in turn leading to a higher prevalence of disability as well as to multiple chronic conditions, known as multimorbidity (Barnett and coworkers 2012). Consequently, these patients are placed on longer and more complex medication regimes, known as polypharmacy (Hajjar and coworkers 2007; Mannucci and coworkers 2014).


Besides the classic “geriatric giants” (immobility, instability, incontinence, and impaired intellect/memory), many other age-related features have been described, such as neurodegenerative diseases, sensory decline, adverse drug events or medication non-compliance, frailty, and the multiple organ or systemic diseases mentioned above. We have a role to play not only in the essential consideration of how these conditions may affect our treatment but also vice versa. We must also be aware and vigilant in order for us, as healthcare providers, to contribute to the general care of our population in its later years.


This chapter gives a brief overview of the current state of the literature at the time of writing. Readers should be aware that limited high-level evidence is available; only recently has there been a growing awareness of the need for further well-designed studies into many of these aspects.
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Fig 2 Number of missing teeth in different age cohorts. (Data from the Swiss National Health Surveys 1992/93 and 2002/03, cited after Zitzmann and Berglundh 2008b.)





Awareness and acceptance of implant therapy


Thanks to improved oral-health education, better preventive intervention, minimally invasive dentistry, and the increased quality of medical and dental care available to the populations of many developed countries, as well as increasing financial resources and social security, more and more people reach an advanced and very advanced age with their natural teeth. They often have fixed tooth-supported prostheses or, increasingly, fixed and removable implant-assisted prostheses (Joshi and coworkers 1996; Petersen 2003). The shift in oral health is reflected in the Swiss health survey: while in the 1992/1993 survey, the 65- to 74-year-old age group was missing on average 15.4 teeth, the same age group was missing only 10.4 teeth 10 years later (Zitzmann and coworkers 2008b; Fig 2). Thanks to the newly introduced age group of 85 years and over in this health survey, we know that 97.4% of this population group are wearing dentures, of which 11.5% are fixed and 85.9% are removable (Table 1). The percentage of complete-denture wearers in this age group is still 37.2%. A similar situation has been reported for most developed countries, where tooth loss also occurs later in life (Mojon 2003; Müller and coworkers 2007).




Table 1 Prevalence of fixed and removable prostheses in different age cohorts. (Data from the Swiss National Health Survey, cited after Zitzmann and Berglundh 2008b.)
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Fig 3 Out of 92 persons interviewed with an average age of 81.2 years, almost half had not heard of implants or could not describe them. (Cited after Müller and coworkers 2012a.)





Despite the progress in oral health promotion and restorative techniques, tooth loss is still a reality in old age; there is a widespread need for tooth replacement in the elderly population (Müller and coworkers 2007). Nevertheless, implants in elderly adults are disproportionately rare, especially in the very old and institutionalized population (Visser and coworkers 2011; Zitzmann and coworkers 2007). The prevalence of implants in a representative Swiss population sample was 4.4% (Zitzmann and coworkers 2008a); in Germany, it was 2.6% in the 65- to 74-year-old adult population (Micheelis and Schiffner 2006). In Europe, the highest frequency of implants in the edentulous population was found in Sweden, but despite substantial financial support from the public health system, it did not exceed 8% (Osterberg and coworkers 2000).


Evaluation of the awareness of implants in elderly persons is difficult, as there may be many factors involved in the dissemination of patient information, including the benefits of implant treatment. In a marketing-related study of the Austrian population, 42% of the cohort investigated was poorly informed and only 4% felt well informed. Approximately one-third of the study participants indicated a desire to receive more information and would prefer it to be provided by their dentist (Tepper and coworkers 2003).


Awareness of dental implants is not necessarily correlated with a correct understanding of the nature and benefits of treatment. Various studies indicate that approximately 70% of elderly patients questioned are aware of the existence of dental implants as a treatment option. The number of interviewees who had received information direct from a dentist appears to vary for reasons not fully understood. In the Tepper study, 68% had received an explanation from a dentist, whereas in a US-based study the level was 17% (Tepper and coworkers 2003; Zimmer and coworkers 1992). Similar results were found in a survey of Swiss adults in both in geriatric-care facilities and living at home (Müller and coworkers 2012a). The authors confirmed that in the elderly population, knowledge of dental implants is limited: almost half of the study participants had never heard of implants or could not describe them (Fig 3). Only one out of the 92 participants knew that implants were made of titanium (Fig 4). The rate of objection to implant treatment was high, mostly based on cost, the surgical nature of the therapy, and other psychological factors. A limited knowledge of implants as well as a poor state of general health—but not old age in itself—were not associated with a negative attitude toward implant treatment. Identifying further barriers and understanding patients’ reluctance towards implant treatment could improve the acceptance of implant therapy in the elderly population. Providing further information in appropriate formats, with clearly worded and printed text complemented by simple illustrations, would help elderly patients to reflect on the novel information provided and give informed consent to implant treatment. Furthermore, the development of less invasive surgical techniques is another possible measure that could contribute to a greater uptake of an implant treatment.
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Fig 4 Only 1 out of 92 persons interviewed with an average age of 81.2 years knew that implants were made from titanium. (Cited after Müller and coworkers 2012a.)





Of potentially greater concern is the awareness and understanding of implants and related prostheses by the caregivers of patients unable to access regular dental care or to manage adequate self-performed oral hygiene (Holtzman and Akiyama 1985). It has been suggested that in many elderly-care institutions, few staff members recognize an implant-supported prosthesis, let alone know how to handle and clean it. Even with a seemingly simple and straightforward overdenture supported by two implants, if the patient can no longer remove the denture, it is likely that nursing staff will not know how to help, and the denture may end up falling into disuse (Visser and coworkers 2011).


Considering the acceptance of proposed implant treatment, many elderly patients do not consider implants a preferred treatment option for reasons of cost. However, cost may not be the only issue, as demonstrated in a study showing that over one-third of patients with edentulous mandibles declined free treatment with an implant-supported overdenture. Elderly patients often object to surgical intervention, but may also consider any denture “improvement” unnecessary (Walton and MacEntee 2005). When presented with different treatment options for the replacement of missing teeth, they are frequently more conservative in their preferences and may be more tolerant of simpler solutions that the clinician may consider a compromise (Ikebe and coworkers 2011).


Implant success in the elderly patient—initial provision of therapy


The infinite variability of site- and patient-specific factors, implant and prosthetic designs, study methodologies and confounding factors, and many other interrelated considerations imply that considerations of age alone as a success factor in implant therapy are difficult to determine (Wood and coworkers 2004). A large part of the currently available literature is based on the treatment of the edentulous jaw, often with overdentures, and this does not fully reflect the emerging situation of a partially edentulous population with an increasing demand for implant treatment, historically restricted to younger age groups (Dudley 2015). There are also only few studies available that address the rate of biological and technical complications in geriatric patients who have previously had implants and prostheses for decades and who are now more infirm; perhaps more importantly, neither is there a body of literature outlining the issues of providing remedial treatment in such situations.


As previously mentioned, age alone appears to be unrelated to the success or failure of initial implant integration, with success rates similar to younger age groups but with a seemingly greater incidence of problems in adapting to a new prosthesis (Andreiotelli and coworkers 2010; Engfors and coworkers 2004). Osseointegration at an advanced age was well documented in an 83-year-old patient, who received four implants in the edentulous mandible. After passing away 12 years later, Lederman, Schenk and Buser had the opportunity to investigate the osseointegration histologically (Ledermann and coworkers 1998; Figs 5a-e). A close-up view confirms the intimate contact of the bone with the titanium implant surface.
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Figs 5a-e This edentulous patient received his interforaminal implants at 83 years; 12 years later, at age 95, he passed away and donated his mandible to the University of Bern for histological analysis (Ledermann and coworkers 1998).





Very few studies have directly compared implant survival in young and old patients. Bryant and Zarb compared peri-implant marginal bone loss in 26- to 49-year-old patients with a cohort of 60- to 74-year-olds with fixed or removable restorations and found no difference over 17 years (Bryant and Zarb 2003; Fig 6). Hoeksema and coworkers, in a 10-year prospective study, followed a group of 52 young patients (age 35 to 50 years) and compared implant survival rates with those of 53 elderly edentulous wearers of overdentures (age 60 to 80 years). Despite the obvious larger dropout in the older cohort, due in part to death and health reasons, they found no statistical difference in implant survival and marginal bone loss between the two groups (Hoeksema and coworkers 2015). Even very old age—80 years and older—resulted in survival rates for fixed implant-supported prostheses that were similar to those of patients below 80 years over a 5-year observation period (Engfors and coworkers 2004).


While medical conditions exist that are considered relative contraindications that may affect successful osseointegration, the relative levels of associated risk may vary in different patients. There is a greater incidence of multimorbidity and polypharmacy in the older age group, and combinations of risk factors may increase the risk of an adverse outcome.


The most relevant factor of implant success may actually be the quantity and quality of the bone at the surgical site—and these may in part be age-related, reflecting changes in bone structure and quite simply the length of time that teeth had been diseased or missing (Bryant 1998).


A significant confounding factor in attempts to evaluate implant success is the lack of consistency amongst studies regarding what constitutes success. Indeed, many studies actually report implant survival, which is of course based only on the singular fact that the implant remains in situ. Different criteria exist for qualifying success, which generally include the following factors (Buser and coworkers 1990):


•Absence of persistent subjective complaints, such as pain, foreign body sensation and/or dysesthesia.


•Absence of recurrent peri-implant infection with suppuration.


•Absence of mobility.


•Absence of continuous radiolucency around the implant.


•Restorability.


However, success at the implant level is not a measure of treatment success, only of the biological achievement of osseointegration. Success has to be also measured at the prosthesis level and, perhaps most importantly, at the patient level—the patient should remain our prime concern. The possibility of autonomous management of the implant-supported denture, including proper oral hygiene, should therefore be added to the outcome measures.




[image: images]


Fig 6 Cumulative peri-implant bone loss in mandibular implant-supported prostheses in a young and an old cohort. (Redrawn after Bryant and Zarb 2003.)





Nor can we be reassured by short-term success. Given the increasing life expectancy of the middle-aged and young-old patients who have received implant treatment, the rehabilitation will inevitably require both maintenance and repair or replacement. Furthermore, with the growing number of healthy and fit very old persons, implant treatment should not be withheld, even at a very high age, if close monitoring of the patient’s denture management and oral hygiene are assured and the attachments can be removed easily if necessary.


Implant success in the elderly patient—maintenance and complications


There is ample evidence that the accumulation of bacterial plaque on the surfaces of implants and associated restorations can lead to inflammation of the soft tissues and, in susceptible sites and individuals, to peri-implant bone loss (Zitzmann and Berglund 2008b). Concerning the susceptibility of an individual to periodontal disease, Mombelli considered whether or not there are specific age-related changes in the oral microbiota that may affect the progression of periodontal disease. He concluded that other age-related general and oral health conditions might have a greater impact (Mombelli 1998). Declining manual dexterity and visual acuity may be associated with a reduced ability to maintain adequate plaque control. Several studies have observed that osseointegration can be maintained even under conditions of poor or moderately successful self-performed or caregiver-assisted oral hygiene procedures (Isaksson and coworkers 2009; Olerud and coworkers 2012). The impact of immunosenescence on the reaction of the peri-implant tissues to substantial bacterial load remains to be investigated. It is also recognized that the host response is as important a factor in peri-implant disease as it is in periodontal disease (Heitz-Mayfield 2008), and that the risk of biological complications in periodontitis-susceptible patients is greater than in less susceptible individuals (Ong and coworkers 2008). Given the greater difficulty of treating such complications in patients with compromised oral hygiene and general health, it would be unwise to be complacent in situations of inadequate oral hygiene.


It is recognized that the role of staff and caregivers in maintaining oral health in such patients is important (Ettinger and Pinkham 1977; Mersel and coworkers 2000) and is an essential part of general healthcare, particularly in multimorbid and fragile elderly patients. An example of this is the prevention of complications such as aspiration pneumonia precipitated by oral pathogens (Quagliarello and coworkers 2005; Sjögren and coworkers 2008; van der Maarel-Wierink and coworkers 2011; Yoneyama and coworkers 1999).


As mentioned above, the awareness of care providers, relatives, and occasionally even patients of the presence and maintenance requirements of implants and related prostheses is low (Kimura and coworkers 2015; Sweeney and coworkers 2007). In the multimorbid and fragile elderly, adequate oral hygiene may not be the most important factor for the general well-being of the patient, especially when chronic disease and disability dominate daily life. However, the neglect of oral health can have serious implications, caused for example by the inability of some caregivers to as much as recognize the presence of implants. Examples are given of food refusal and weight loss in patients unable to inform the staff of oral discomfort from overdenture abutments where the overdenture is no longer worn (Visser and coworkers 2011). Adequate nutrition and weight are of vital importance for the morbidity and mortality of elders, and such incidents can have consequences of greater significance than oral health alone (Weiss and coworkers 2008).


All studies reporting on technical complications observe that while implant survival rates are high, there is a considerable rate of technical complications with all implant-retained prostheses that increases with the length of time in service (Albrektsson and coworkers 2012; Berglundh and coworkers 2002; Brägger and coworkers 2005; Zembic and coworkers 2014a). This has an impact on the health economics of implant treatment and requires considerable chairside time. This may be particularly relevant for a patient who is no longer able to access the dental office and/or who may no longer be able to afford the maintenance for an implant-supported denture to which they committed when in a more privileged financial situation.


Technical complications may in fact be more prevalent with overdentures than with fixed reconstructions, especially regarding the overdenture attachment system (Bryant and coworkers 2007). However, addressing such issues with an implant overdenture may be considerably more straightforward than with a complex fixed prosthesis in an elderly patient with general or mental health conditions that preclude care in a conventional clinical setting.


Implants in the fully edentulous elderly patient


As the population of elderly patients increases, the average age of that population also increases. Improved health care in developed countries reduces the proportion of edentulous patients, and this trend is expected to continue (Müller and coworkers 2007). However, there are indications that the growing elderly population will still result in many edentulous adults to treat and that these patients may benefit from implant therapy rather than being constrained to removable complete dentures (Turkyilmaz and coworkers 2010). We know that clinicians and patients often view the efficacy of treatment differently (Heydecke and coworkers 2003b) and that the acceptance of complete dentures by patients varies considerably, with some adapting better than others (Boerrigter and coworkers 1995a; Müller and Hasse-Sander 1993). Even among those patients who do not report high levels of chewing ability, there are many who do not consider such functional limitations any handicap (Allen and coworkers 2001).


It is frequently said that implant-retained overdentures are “better” than conventional complete dentures. However, it is important to distinguish between maxillary and mandibular prostheses, as much of the available literature relates to mandibular implant-retained overdentures. Indeed, many reviews of the literature do not explicitly differentiate these two distinct clinical situations.


It has been suggested that implant-supported maxillary complete overdentures have few advantages over conventional maxillary complete dentures (Watson and coworkers 1997). There is evidence that the simpler overdenture approach is favored by patients over a complex fixed bridge on implants, or even that there is no advantage of an implant-supported complete maxillary prosthesis over a conventional complete denture (de Albuquerque Júnior and coworkers 2000). Few studies include sufficient long-term follow-up to evaluate the differences between implant and prosthetic success, or between different types of restoration. It is inevitable that the design of a prosthesis will affect the ease of cleaning and the rate of technical complications, even though there appears to be no correlation between designs and implant survival/success over relatively short observation periods (Bryant and coworkers 2007).


Nor is there any reliable evidence for an optimal number of implants to support an overdenture (Roccuzzo and coworkers 2012). However, there is evidence that implant-supported mandibular prostheses are associated with improved clinical and patient-related outcomes compared to mandibular complete dentures. While wellmade replacement conventional complete dentures can provide improvements in speech, appearance, and comfort, there is frequently little or no improvement in function (Awad and coworkers 2003), and this is especially so in elderly patients (Allen and McMillan 2003).


The use of two implants in the interforaminal region of the mandible to support an overdenture is well documented. There is reliable evidence for the benefits of this treatment modality and its cost-effectiveness (Heydecke and coworkers 2005). Indeed, the two-implant mandibular overdenture is now regarded the first-choice standard of care (Feine and coworkers 2002; Thomason and coworkers 2009) and that a conventional mandibular complete denture may be inadequate in terms of comfort and function, with masticatory performance being less than 20% of that achieved with a natural dentition (Heath 1982; Kapur 1964).


A recent review from Andreotelli and coworkers confirmed excellent survival rates for implant-supported overdentures (Andreiotelli and coworkers 2010). The majority of studies in this review concerned mandibular implants placed in the interforaminal region to retain removable overdentures. Observation periods in four of the studies analyzed reached the critical 10-year mark, indicating implant survival rates between 93% and 100%. Although the quality of the available evidence often precludes combining the individual study outcomes within a meta-analysis, it seems that neither the number of implants used nor the attachment system chosen, or splinting the implants, has a significant impact on the treatment success (Meijer and coworkers 2004; Naert and coworkers 2004).


Treatment concepts for the maxilla, single implant mandibular overdentures (Bryant and coworkers 2015; Kronstrom and coworkers 2014; Srinivasan and coworkers 2016), and short or reduced-diameter implants have been less well documented (Müller and coworkers 2015; Srinivasan and coworkers 2014a). Although immediate, early, and conventional loading protocols of mandibular implant dentures are predictable treatment modalities, early and conventional loading tended to reduce failures of osseointegration within the first year (Schimmel and coworkers 2014). From a patient perspective, early loading seems particularly attractive, as the time of discomfort due to provisionalization is limited. There is still sufficient time for wound healing, hence the likelihood of a reline being needed shortly after denture insertion is lower than with immediate-loading concepts. It can be concluded that mandibular implant overdentures are a safe and successful treatment modality and present multiple functional, structural, and psychosocial benefits.


Implants in the partially edentulous elderly patient


As stated, an increasing number of patients in a growing elderly population retain natural or treated natural teeth well into old age. Failing older dental restorations can of course lead to a partially edentulous situation; it may be desirable to preserve natural teeth as much as possible and to avoid the preparation of teeth adjacent to gaps for tooth-supported fixed prostheses. The greater expectations patients have of dental treatment and their desire to avoid dentures, even partial ones, mean that implants in partially edentulous patients are a practical and beneficial treatment option for many. Especially in severely depleted dentitions, where abutment teeth may be positioned unfavorably, additional abutments in the form of implants may greatly enhance denture kinetics. The literature is replete with evidence that the same patient- and site-specific factors are the main considerations affecting future implant survival and that age alone is not a factor (Kowar and coworkers 2013).


Patient-centered outcomes in elderly patients


Patient-centered outcomes are an important measure of the “success” of a treatment, both subjectively and objectively, particularly in regard to health economics (Rohlin and Mileman 2000). Clinicians and patients often perceive and evaluate the outcome of treatment differently, and such variation can lead to problems in treatment planning. Involvement of the patient in clinical decision-making can lead to higher levels of satisfaction with treatment (Kay and Nuttall 1995). It is therefore important to consider patient preferences and attitudes to treatment when selecting treatment (Kay and coworkers 1992). It is equally important to accept that elderly patients will often place different values on the potential benefits of treatment than younger adults, based on medical, social, cultural, and economic considerations. It is necessary to respect their decisions when deciding on the use of implants and the type of prosthesis that will produce the most predictable and satisfactory outcome. Respecting the patient’s decision becomes even more relevant in patients who have to be considered vulnerable, as ethical considerations strongly preclude “forcefully convincing” the patient towards accepting a given treatment plan.


Unfortunately, most of the current literature in patient-centered outcomes relates to the treatment of the edentulous older adult (Weyant and coworkers 2004). As older adults retain teeth for longer, perhaps losing teeth later in life and demanding implant-supported partial or complete prostheses, we may need modified assessment tools that are preferably standardized to eliminate heterogeneity in results in order to evaluate the true benefit of treatment at the patient level.


Assessing oral health-related quality of life (OHRQoL) essentially measures the degree to which oral health interrupts the well-being and social functioning of an individual. There are a large variety of instruments that have been used to assess the social impact of dental disease (Hebling and Pereira 2007; Slade 2002).


From the literature, there appear to be two most commonly used indices for evaluating the impact of oral and dental problems on an elderly patient’s quality of life:


•OHIP—Oral Health Impact Profile. Used to evaluate the patient’s perception of the social impact of poor oral health (Slade and Spencer 1994). Within this tool, there are refined questionnaires to assess different specific treatment modalities such as OHIP-EDENT, for edentulous adults.


•GOHAI—Geriatric Oral Health Assessment Index. Used to evaluate the impact of oral health problems in the older population (Atchison and Dolan 1990).


There is evidence to show that after treatment, patient satisfaction with implants is good, even when there is a substantial need for support in daily living that includes assisted oral hygiene (Isaksson and coworkers 2009; Olerud and coworkers 2012; Osterberg and coworkers 2007). Mandibular implant-supported overdentures seem to provide improved patient-centered outcomes from both the patients’ and the clinicians’ perspectives (Boerrigter and coworkers 1995a; Boerrigter and coworkers 1995b; Emami and coworkers 2009; Meijer and coworkers 1999).


OHRQoL outcomes can be similarly improved by providing elderly patients with partial fixed and removable implant supported prostheses, depending on the age of the patient and the particular clinical situation (Swelem and coworkers 2014). In a wide ranging “real-world” practice-based study evaluating GOHAI indices, marked benefits were perceived by patients receiving either single-tooth replacement, fixed partial dentures, or complete fixed or removable full prostheses (Fillion and coworkers 2013). However, in common with many clinical studies, the follow-up period was less than 5 years, so only limited conclusions can be drawn; maintenance is inevitably required and complications may develop, so the level of satisfaction will possibly decline over time.


Patients with medical conditions that can have a further adverse impact on oral health or function may also benefit from implant therapy in terms of chewing efficiency and OHRQoL. There are a few case reports and series reporting on patients with neurodegenerative diseases such as Parkinson’s and Huntington’s disease, or dementia (Faggion 2013; Packer and coworkers 2009), diabetes (Kapur and coworkers 1999), xerostomia, or oral mucosal conditions. However, the reported case numbers are so low that they may be considered anecdotal, and no observation beyond 12 months follow-up exists. The supportive maintenance of implants and related prostheses may well be important and very difficult in patients with such conditions. Indications for implant placement must be balanced individually and carefully between the estimated benefit for the patient and the potential risks from peri-implant infection and failure to manage the prosthesis while the underlying medical condition progresses. Where the slightest concern of dropout from the recall and maintenance scheme exists, it seems advisable to opt for a conventional tooth replacement.


Functional benefits of implants in edentulous elderly patients


Improvements in orofacial function with implant-supported dental restorations are well documented, especially for edentulous subjects with upper complete dentures and lower implant-supported overdentures (Müller 2014). Besides the protection of the peri-implant bone through reduced atrophy (Bryant and Zarb 2003; Jemt and coworkers 1996a; Lindquist and coworkers 1988; Naert and coworkers 1991), such improvements comprise increased biting force (Muller and coworkers 2013) and improved masticatory efficiency and ability (van der Bilt and coworkers 2006; van Kampen and coworkers 2004). Furthermore, the positive impact on oral health-related quality of life (OHRQoL) from supporting complete dentures with implants has been demonstrated (Awad and coworkers 2014). The benefits of implants in overdentures will be discussed in more detail in Chapter 3.
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Fig 1 Drug intake increases dramatically with age; in most elderly patients, the drugs are relevant for the dental treatment.
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Fig 2 Most elderly persons need help or special transportation to reach the dental office, so dental appointments require special logistics.
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Fig 3 Macroscopic changes in the bone structures occur with age that are similar to those described in osteoporotic patients (displayed here for the vertebral bone).





Treating the elderly patient inevitably requires some adjustments compared to the treatment of younger adults.


First of all, physiological aging taxes the physiological reserve, and age-related changes become evident, in terms of both physiognomy and function. Secondly, the prevalence of chronic disease and functional handicaps increases with age, requiring adjustments to treatment planning.


Patients with three or more chronic diseases requiring drug intervention are considered multimorbid (Fig 1). In addition to the impact of the diseases themselves, the side effects of their treatment have to be taken into consideration. Given the large number of drugs that induce dry mouth as a side effect, xerostomia is one of the most prevalent symptoms in geriatric dentistry. In addition, the limited mobility of some patients requires special logistics to take them to the dental practice or, more rarely, to treat them at home (Fig 2).


Age-related functional and structural changes in the orofacial system


Bone and alveolar ridge. Aging results in a reduction in both cortical and trabecular bone mass in both men and women (Fig 3). Functional changes related to age imply increased brittleness, leading to a higher incidence of microfractures and fractures. The reduced activity of osteoblasts slows down the healing process, and bone remodeling takes longer. The age-related discrepancy between the activity of osteoblasts and osteoclasts is accelerated in women during menopause due to a decrease in estrogen levels.


The aging alveolar bone is subject to the same changes, but periodontal disease and tooth loss may result in atrophy beyond the physiological aging process. The bone mass responds positively to physiological stimulation such as the occlusal loading of natural teeth, which are suspended in the sockets via Sharpey fibers. In contrast, pressure is not considered a physiological stimulus, so occlusal loads from dentures are not an appropriate stimulus to prevent atrophy. The maxillary edentulous ridge has been reported to lose substantially less vertical height following an extraction than the mandibular ridge. Three to seven years following tooth loss, the annuals rate of vertical atrophy of the alveolar ridge are estimated at 0.2 mm in the maxilla and 0.7 mm in the mandible. In subsequent years, annual rates of atrophy slow down to 0.1 mm for the maxillary and 0.4 mm for the mandibular ridge (Tallgren 1972).


Bone atrophy never really comes to a standstill. This is of particular relevance in prosthetic dentistry, as the maxillary edentulous ridge tends to become smaller, whereas the mandibular alveolar ridge tends to widen, which may present a considerable challenge in setting up teeth for a complete denture (Fig 4).


Although implants are osseointegrated and not surrounded by periodontal tissues such as Sharpey fibers, they still exert some sort of stimulus to the bone when an occlusal load is transferred to the bone-implant interface, leading to a micro-deformation of the bony tissues under occlusal load or to deformation of the mandible. In the literature, peri-implant bone loss has been reported to be significantly lower than the equivalent loss in vertical height of an edentulous alveolar ridge. However, if denture kinetics implies a fulcrum line, bone loss may even be accelerated in non-supported (mostly posterior) regions of the alveolar ridge (de Jong and coworkers 2010).


Temporomandibular joint. The temporomandibular joint has a higher prevalence of degenerative signs and symptoms with age, but mostly without a corresponding clinical treatment need (Tzakis and coworkers 1994). Atrophy of the skull includes the articular tuberculum, such that the inclination of the condylar path becomes more closely parallel to the Camper plane. The ligaments of the joint, which guide the mandibular border movements, lose elasticity in old age, resulting in greater joint mobility. In the prosthodontic treatment of elderly patients, these changes translate in a lower inclination of the molars’ occlusal cuspids as well as a “freedom in centric” occlusal concept.


Muscles. One of the most obvious consequences of physiological aging is the loss of muscle bulk (sarcopenia); this is also true of the masticatory musculature. When studying the cross-sectional area (CSA) of the masseter and lateral pterygoid muscles, a 40% loss in CSA has been reported between 25 and 85 years of age, and even more pronounced in individuals who have lost their teeth (Newton and coworkers 1993).
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Fig 4 Atrophy of the alveolar ridges progresses with age, which finally leads to an unfavorable inclination of the intercrestal line. The posterior teeth may have to be set up in crossbite occlusion.





According to the physiological principle of “use it or lose it,” muscles need frequent and regular training to maintain their function. The speed of atrophy is well demonstrated when a leg is plastered after a fracture, where a significant loss in muscle strength is seen after only a few weeks of inactivity, thus requiring physiotherapy to regain normal function. For the closing muscles of the mandible, accelerated atrophy may also be related to reduced physical exercise, caused for example by poor chewing performance associated with conventional complete dentures. Fear of denture displacement limits mandibular excursions, and pain from the denture-bearing tissues restrict the force exerted on the replacement teeth. Occlusal support via dental implants limit the immediate load on the denture-bearing tissues and encourage muscle training while chewing.
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Fig 5 97-year-old patient with significant muscle atrophy after (voluntary) denture abstention during implant osseointegration. Once provided with his mandibular overdenture, he regained muscle bulk along with the exercise through efficient chewing (Schimmel and coworkers 2010).





A training and detraining effect on thigh muscle bulk was reported for older adults (Tokmakidis and coworkers 2009). Little is known about whether masticatory muscle thickness can be regained once lost, especially in elderly and frail individuals. A recent case report from our group showed that 3 months of mandibular denture abstention in a 97-year-old patient induced a loss of up to 17% of his masseter muscle thickness, but was regained during 6 months after chewing function was restored with a mandibular implant-supported overdenture (Schimmel and coworkers 2010; Fig 5).


Aging processes in the muscles also include the motor units, which become larger as individual motor fibers disappear and some muscle fibers are adopted by neighboring motor units. With larger motor units, movements become less precise and controlled. Very obvious examples are the handwriting of elderly persons, which graphically depicts the physiological decline in motor control (Fig 6); controlling shoes, handbags, or other objects also becomes difficult (Fig 7). The mandibular closing trajectory can be more erratic, and a carefully adjusted balanced occlusion not only helps with denture retention, but also gently guides the mandible to centric occlusion. A freedom-in-centric occlusal concept therefore seems most appropriate for elderly patients. Impaired muscle skill also affects denture control, especially in patients with neurodegenerative diseases such as Parkinson’s disease, dementia, or mandibular dyskinesia.
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Fig 6 The deterioration of muscle skill is most obvious in the handwriting of an elderly person. Similar changes occur in the motor coordination of mandibular movements.
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Fig 7 Motor control deteriorates with age, rendering motor tasks such as denture wearing difficult. This patient even had difficulties to control her shoes.





Salivary glands. Although physiological aging reduces the total amount of saliva that can be produced by the glands, the quantity produced in healthy elders should be sufficient to keep the mouth in good shape. Saliva is also important for the taste; it can be noted that elderly persons tend to add more spices and more salt to their dishes. With age, parts of the acinar cells are replaced by connective tissue, and the ratio between active cells and ducts is shifted. The high percentage of elderly persons with dry mouth is more related to underlying pathology or to side effects of their treatment.


Oral mucosa. With age, the appearance of the oral mucosa becomes pale and thin or delicate, with a silky shine. Histologically, the oral mucosa becomes thinner and less elastic, and more fibrous fibres are present with age, with less interstitial fluid, rendering the tissues more vulnerable to mechanical injury. A reduced number of cell bodies and increasing surface keratinization can also be noted (Scott and coworkers 1983). The papillae of the tongue atrophy, and deep macroscopic fissures may appear in the dorsum.


Periodontium. Old age alone does not cause gingival recession or the loss of periodontal tissues. However, age is often associated with less meticulous oral hygiene; the cumulative effect of exposure to biofilm may account for the high prevalence of periodontal breakdowns and ultimately tooth loss in old age. In contrast, a true sign of physiological aging of the periodontium is the apposition of cementum—which is even used to determine age forensically.


Teeth. Of all structures of the orofacial system, the teeth present the most evident signs of aging. Functionally, teeth become less sensitive to external stimuli, and pulpal tissue becomes less resistant to trauma such as cutting with a dental turbine. Attrition, abrasion, and wear lead to a loss of hard tissue on the incisal and occlusal aspects, often exposing the underlying dentin. Nutritional habits, bruxism, and the hardness of the enamel modulate the extent of these changes.
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Fig 8 Young adults have teeth with little wear and a light shade.
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Fig 9 Age shows mostly in incisal abrasions and a darker shade; stains and cracks also become more frequent.





The tooth surface appears smoother and is less transparent and duller. Abrasive toothpastes and certain brushing techniques may accelerate these age-related changes. Hartmann and Müller (2004) showed in their studies on the age-related changes in appearance that the unrestored tooth of a 21- to 33-year old person is one to two shades lighter than that of 67-year-old volunteers. They also confirmed that aged teeth are more likely to exhibit cracks, discolorations, abrasions, and crowding of the incisors (Figs 8 and 9; Table 1). A knowledge of these age-related changes allows the restorative dentist to suggest an age-appropriate appearance to a patient when tooth replacement becomes necessary.




Table 1 Features like cracks, stains, and defects in a group of young volunteers with unrestored dentitions (n = 64; mean age 25.8 years) and a group of older persons (n = 64; mean age 67.3 years) with an unrestored anterior dentition (after Hartmann and Müller 2004).
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Nerves. The peripheral and central nervous systems also undergo changes along with physiological aging. The conduction speed of the peripheral nerves decreases and the sensitivity of mechanoreceptors diminishes. Large particles of food debris can often be found in the vestibulum of elderly patients, as they cannot feel the foreign body. However, in prosthodontics the most important age-related neurological change is reduced neuroplasticity. The insertion of a new prosthesis implies the stimulation of different mechanoreceptors in the oral mucosa and requires the modification of existing movement patterns and reflexes. Elderly persons with a reduced capacity for adaptation should therefore be provided with replacement dentures similar in form and function to the previous well-adapted set. Duplication techniques may be employed to transfer the maximum number of a denture’s successful features to the new prosthesis. Mechanical retention may also be helpful, as neuroplasticity is less challenged when denture function does not rely on motor control (Müller and coworkers 1995).


Multimorbidity and frailty


The transition of the stable stage of life (third age) to the stage of dependency for the activities of daily living, also called the fourth age or old age, is generally not linear. Signs of frailty include rapid weight loss, weakness, fatigue, anorexia, and physical inactivity. Clinically frail patients may present with undernutrition, sarcopenia, osteopenia, slow walking, balance problems, and poor physical fitness (Fried and Walston 1998).


Whereas medical events often initiate the transition from the third to the fourth age, we also note that psychological stress or life events like the loss of a partner or shifting to a new residence trigger a rapid and steep functional decline. Patients may suddenly appear less well dressed, poorly shaved, and sometimes a little “smelly.” Their oral hygiene often seems unusually neglected, and a severe and comprehensive periodontal breakdown is often the consequence. Whereas healthy adults can regain their pre-event level of functioning, frail persons will remain permanently impaired. As frailty progresses, they become dependent on help for normal activities of daily living (ADL). Their functional decline can be evaluated and monitored by a geriatric assessment comprising a comprehensive battery of instruments. Only a few very commonly used tests are listed here:


Base activities of daily living can be evaluated by means of


•Barthel Index for the Activities of Daily Living (Mahoney and Barthel 1965)


Cognitive function and psychological health can be assessed by


•Geriatric Depression Scale (GDS) (Sheikh and Yesavange 1986)


•Mini Mental State Examination (MMSE) (Folstein MF 1975)


•Clock-drawing test (Shulman 2000)


The nutritional state may be evaluated by


•Mini-Nutritional Assessment (MNA) (Guigoz and coworkers 1994)


Although some of these tests may be not practical in daily dental practice, the well-established but less well-documented “denture-upside-down test” is easy to implement. When a patient is handed a denture upside down and places it in the mouth without first turning it over, this may be a first sign of cognitive impairment, and the patient may benefit from an in-depth examination at a specialized memory clinic (Figs 10a-c).


The most common chronic diseases in elderly adults on average 84 years of age who live in long-term care facilities are hypertension (men, 53%/women, 56%), dementia (45%/52%), depression (31%/37%), arthritis (26%/35%), diabetes (26%/23%), reflux (23%/23%), arteriosclerosis (24%/20%), cardiac insufficiency (18%/21%), cerebrovascular diseases (24%/19%), and anemia (17%/20%) (Moore and coworkers 2012). In Switzerland, about half of the population over 75 years indicated that they had a permanent health problem. This percentage increases steeply in the institutionalized population.


Physical limitations


Frail and multimorbid elderly persons often present with physical limitations when it comes to dental treatments. Appointments have to be adjusted to individual habits, not too early in the morning, as dressing takes longer, not during fixed mealtimes, and preferably during daylight (Fig 11). Winter months have to be avoided for non-urgent treatments, as falls on slippery and icy roads all too often result in hip fractures, an incident with a mortality of 20% in old age. Appointments should be made in writing with clear and large letters on a sheet with no distracting advertising. Financial agreements should also be clear and equally made available in writing, as children and family often advise their elderly relatives, even if they are not officially appointed as legal representative. Elderly persons should be discouraged from carrying large amounts in cash when they attend for treatment, as they may become easy victims for burglary and violence in the streets. Their physical frailty also precludes long and invasive treatment sessions, and often the necessary dental procedures have to be performed with high precision in a short time, which requires a significant degree of skill and experience on the part of the operator.
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Figs 10a-c Denture-upside-down test.
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Fig 11 Even if older patients’ calendars seem “empty” compared to ours, these patients are not always available for dental appointments.
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Fig 12 Psychological well-being increases with age beyond 50 years (after Stone and coworkers 2010).





Psychological and social aging


The U-shaped curve of psychological well-being in a cohort of 340,847 participants in the United States showed that aging is accompanied by a constant increase in psychological well-being (Stone and coworkers 2010; Fig 12). Little is known about psychological aging, although this may be a very relevant factor in medical treatment outcomes. While everything is not all that marvelous in old age, some suggest the elderly adopt a more accepting attitude and more realistic expectations, along with less stress, which renders them more content. On the other hand, there is an increasing prevalence of depression and social isolation in the elderly population, as their partners and friends pass away, or when relocation to a more age-adequate and “practical” abode reduces their usual social contacts and familiar environment. All this implies a certain risk that oral health is neglected, as oral pathologies and functional impairment are no longer correctly perceived. It is well documented that the subjective demand of elderly persons for improvements in their oral health or regarding prostheses is less; this is in extreme contrast to the objective judgement of their treatment need by dental health professionals (Locker and Jokovic 1996; Figs 13a-c).
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Figs 13a-c “Overadaptation” describes a situation where an elderly person accepts a traumatic and non-functional condition without demanding treatment. (a, b) This patient did not seek treatment to have the pins of his denture removed. (c) The gingiva showed chronic inflammation and keratinization where the pins were located.





Old patients still have the right of self-determination of their medical treatment; patients may choose to decide against interventions that—from an objective and professional point of view—ought to be performed. It is easy to imagine that optional interventions, especially when they include a surgical procedure, are even less popular in elderly adults. The role of the health professional is to inform patients on their oral health and to propose, with professional knowledge and judgment, adequate treatment options, so that patients know everything necessary to give “informed consent.” Written information sheets give patients the time necessary to thoroughly consider the proposed treatment options and discuss them with family and friends (Fig 14).


Oral health in elderly persons


Despite all prevention and progress in restorative techniques, caries, periodontal disease, and tooth loss are still a reality in old age; 97.4% of the Swiss population have some sort of prostheses, and 85.9% wear removable dentures at 85 years or over (Zitzmann and coworkers 2008a). However, the prevalence varies between countries and studies, and comparisons are difficult as age groups and study contexts vary enormously (Müller and coworkers 2007).


As mentioned before, there is still a substantial proportion of edentulous persons in the higher age groups. In the USA, the total number of cases to treat is even expected to rise due to the growing percentage number of older persons (Douglass and coworkers 2002). When natural teeth are still present, they usually present with the above-mentioned signs of aging, but also show pathologies such as coronal and root caries, occlusal wear, and periodontal disease.


Oral health in elderly persons is further compromised by a high prevalence of xerostomia, with the accompanying painful infections of the oral mucosa (Locker 2003). The prevalence of oral squamous-cell carcinoma increases beyond the age of 60 years, so regular screening of the oral cavity is highly recommended (Dhanuthai and coworkers 2016). Another frequent pathology in old age is dysphagia, whose prevalence, 6%–9% in the adult population, rises to 15%–22% for those aged over 50 years and 40%–60% in institutionalized individuals (Aslam and Vaezi 2013). Dysphagia is the main risk factor for the development of aspiration pneumonia as food debris, biofilm, and saliva risk descending the bronchi (Quagliarello and coworkers 2005). In fragile and compromised patients, mortality rates of up to 48% were described for pneumonia (Welte and coworkers 2012).
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Fig 14 Written information sheets allow the patient to spend as much time as needed to understand the proposed treatments and discuss them with family and friends before taking a final decision.





Aspiration is not limited to small particles or objects. A case was reported where a four-unit bridge, failing due to rampant root caries in the abutment teeth, was aspirated by a patient who suffered from Alzheimer’s disease (Oghalai 2002), and even several cases of aspirated “missing” dentures are known (Arora and coworkers 2005). Again, the mechanical retention of a removable denture may effectively prevent these incidents and protect patients with swallowing disorders from aspiration.
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Fig 15 Particular risks such as swallowing disorders or mandibular dyskinesia have to be considered in treatment planning. This Parkinson’s patient had accidentally aspirated an implant screwdriver (reprinted with permission from Deliberador and coworkers 2011).
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Fig 16 Treatment planning in gerodontology (after Riesen and coworkers 2002).





Treatment planning


As for younger patients, treatment planning for elderly patients starts with an ideal treatment plan where the patient’s chief complaints and medical findings are the basis for a first suggestion to satisfy an ideal level of esthetics and function under healthy conditions. However, even in younger patients, such ideal conditions are rarely present, and a more reasonable approach for treatment planning has to be adopted, taking into consideration the cost-benefit ratio, patients’ physical and mental condition, and their autonomy in denture handing and oral hygiene. Such a clinical treatment plan may vary considerably from the ideal one in terms of technical sophistication and invasiveness of a proposed prosthodontic rehabilitation. Whereas in younger patients, almost any agreed treatment goal can be achieved if the patient accepts the corresponding financial, logistic, physical, and psychological effort, this is no longer the case in elderly patients, or particular risks associated with the patient’s condition may exist. In patients with swallowing disorders or dyskinesia, there may be an increased risk for aspiration—even of dental instruments (Deliberador and coworkers 2011; Fig 15).


Therefore, quite often the treatment plan will have to be reduced to a pragmatic level (Riesen and coworkers 2002; Fig 16). The treatment goal will have to be modified to what is achievable. The subjective treatment demands, the wishes of the family, or the socio-economic context may limit the available treatment options. The desires of the elderly patient may often be overshadowed by those of the family. Moreover, financial aspects may dominate the treatment options and reduce the reasonable treatment plan to a feasible level. In addition, the patient’s physical condition and general health may not allow long and invasive treatment options, which further restricts the available treatment options. A preliminary treatment phase may be helpful to decide on these limits, as elderly persons may have days on which they are less resilient. A typical example would be a hot summer day, where elderly persons tend to dehydrate as the sensation of thirst diminishes with age. In the dental consultation, they may seem confused and disoriented, even though their only actual problem is that they did not drink sufficiently. This pre-treatment phase should be understood as a diagnostic tool to be reconsidered in later re-evaluations.
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