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The preceding studies are the result of a pursuit to find a safe and effective method to 

provide procedural sedation to vulnerable, elderly MND patients who need an essential 

dental or medical procedure but who are unable to tolerate such a procedure. This 

anticipates a growing problem faced by those caring for elderly MND patients because 

the incidence of MND is growing and currently our hospital system is not optimized for 

the care for MND patients with care resistant behaviour.

In Chapter 1 the background against which these studies have been performed is 

explained. This chapter presents an overview of the epidemiology of major neurocognitive 

disorders in the Netherlands, of the occurrence of painful, treatable dental pathology and 

of the legal and ethical issues involved in instituting involuntary care for legally incapable 

patients. The chapter also explains the problems faced by caregivers during the care for 

MND patients with care resisting behaviour. Additionally a brief summary of the relevant 

issues in geriatric anesthesia and sedation is given.

The literature review presented in Chapter 2 encompasses most of the currently used 

drugs for ambulatory sedation. The ideal drug for adult ambulatory, procedural sedation 

would have a short onset time and a rapid, consistent recovery profile to make it easily 

titratable within the desired range of the sedation continuum. It would also produce a 

predictable, that is dose-dependent, hypnotic and amnesic effect. Ultimately, the use of 

that drug in sedative concentrations should not lead to adverse hemodynamic, respiratory 

and metabolic consequences. Further to this, a rapid and pleasant recovery with minimal 

hangover effect and no nausea is preferred to ensure a quick discharge from the hospital. 

Each of the reviewed drugs, midazolam, propofol, ketamine, dexmedetomidine and 

remifentanil has one or more of these properties that would make it an ideal drug for 

ambulatory sedation but each also has its own limitations.

Chapter 3 provides a systematic review of the literature comparing two widely used 

sedatives: dexmedetomidine and midazolam. While midazolam is a classic drug for 

procedural sedation, recent literature seemed to suggest that dexmedetomidine might 

also be a suitable drug for procedural sedation and whilst having a better respiratory 

safety profile. Because respiratory compromise is one of the key concerns during 

procedural sedation this would be a clear benefit over a respiratory depressant drug such 

as midazolam. The systematic review of the literature comparing the safety and efficacy of 

midazolam and dexmedetomidine revealed two interesting results. Firstly both drugs were 

shown to have a comparable safety profile with respect to respiratory and hemodynamic 

complications. Secondly, while dexmedetomidine has been the subject of many recent 

studies, it has not been studied sufficiently in elderly and vulnerable patients.

Dexmedetomidine’s use in this specific group was further explored in the next study, 

described in Chapter 4. The results of this study which investigated the safety of four 

dosages of intranasal dexmedetomidine given to patients 65 years and older showed 
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the importance of filling the knowledge gap perceived in the preceding chapter. While 

it was demonstrated that intranasal dexmedetomidine could produce light to moderate 

sedation in elderly subjects, the results of the hemodynamic measurements were rather 

disconcerting. More than one third of the subjects in this study experienced a reduction 

in their blood pressure of more than 30 percent. Such reductions are associated with 

an increased risk of stroke, myocardial infarction and renal damage. While no subject 

suffered any consequences from a blood pressure reduction, the conclusion had to be 

that the technique is unsuitable for routine clinical use and this effectively ruled out 

dexmedetomidine as a safe sedative for elderly patients in the environment of a nursing 

home.

During the course of this project another development took place in the field of procedural 

sedation in the Netherlands. Anesthetic nurses were trained to become Sedation 

Practitioners with the aim of improving the quality and safety of moderate to deep 

sedation. Chapter 5 describes an investigation into this method of providing procedural 

sedation. Although this method proved to be efficient and safe, the study also highlighted 

important caveats. Firstly, the results show that moderate to deep sedation can induce 

cardiorespiratory compromise. Secondly, the results indicated that Sedation Practitioners, 

working in the penumbra of the anesthesiology department, can mitigate the effects of 

this cardiorespiratory compromise and can provide very effective and safe moderate 

to deep sedation. Furthermore, the study corroborated results from previous studies 

which showed that longer procedure times, high BMI and, most importantly in the search 

for a safe sedation method for elderly patients, advanced age placed patients at risk of 

developing hemodynamic or respiratory complications.

Having established that dexmedetomidine was not suitable for the sedation of elderly 

patients, it became necessary to find an alternative. Chapter 6 describes the use of 

intranasal midazolam in uncooperative MND patients during dental procedures. Only one 

patient’s procedure had to be aborted because of inadequate sedation and despite initial 

expectations of the respiratory effects of midazolam, no patient suffered from central 

apnea and all patients recovered uneventfully. There was, however, a wide variety in 

sedation depth and three patients needed a chin lift maneuver to maintain a patent airway. 

The patients in this study were all administered the same dose of midazolam. This may have 

caused the sedation depth to vary widely: half the patients in this study reached moderate 

to deep sedation. An analysis of the relative contribution of three readily available patients 

factors (age, weight and the use of other sedative medication) suggested that none of 

these factors were significantly associated with the maximum attained sedation depth. 

An important consideration is that blood pressure was not measured during this study 

while the studies in Chapters 4 and 5 have shown how elderly patients may be more at 

risk for hypotension during procedural sedation. Considering all of this, it can be concluded 

that intranasal midazolam can result in adequate sedation of elderly patients with care 

resistant behaviour, but more research needs to be done to acquire detailed knowledge of 

the pharmacokinetics and pharmacodynamics of intranasal midazolam in elderly patients 

in order to make it possible to use titration to reach a safe and adequate sedation level.

The studies in Chapters 4, 5 and 6 provided a valuable warning that pharmacological-

studies performed in younger adults should not be translated into advice for the use of 

drugs in the elderly population and that advanced age warrants extra caution. Several 

studies exist of the pharmacological profile of intranasal midazolam in adult subjects. But 

the results of the studies in the previous chapters provide a good motivation to perform 

the study proposed in Chapter 7. This study will provide detailed information on the 

pharmacological profile of intranasally administered midazolam in elderly subjects. This 

study is currently temporarily halted due to the global SARS-CoV-2 pandemic but it will 

recommence as soon as possible.
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