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Patients in nursing homes with care resisting behaviour may, even in light of instituted 

palliative care, need dental or medical treatments for which they would require either 

general anesthesia or procedural sedation. Currently, the former option is not available 

in nursing homes and relocation of these patients to settings where general anesthesia is 

available is considered unfeasible or undesirable for nursing home residents with MND. 

Further to this, general anesthesia may not be needed for short, minimally or noninvasive 

procedures and might overshoot the mark. Procedural sedation, on the other hand, can be 

scaled from anxiolysis to light, moderate or deep sedation depending on what is required 

and the circumstances under which it can be provided. The ability to provide safe and 

effective procedural sedation to nursing home residents with MND in the comfort of 

their own room and bed was the focus of the preceding studies. This would, however, 

also mean that, because nursing homes generally do not have specialized personnel and 

equipment for procedural sedation and because elderly people are more vulnerable to the 

cardiorespiratory consequences of procedural sedation, this method of sedation would 

have to be effective whilst having a very wide safety margin.

Old age comes with physiological changes that have pharmacological consequences and 

reduces physiological reserve. The studies in Chapters 4, 5 and 6 provide important 

results that highlight the importance of studies that focus on the elderly persons in our 

population. Initially intranasal dexmedetomidine was thought to be safe enough to use 

in nursing homes were respiratory and hemodynamic monitoring would be very limited. 

It had been shown to leave the respiration virtually intact and in younger adults the 

hemodynamic consequences were benign. A large proportion of the subjects in the study 

in Chapter 4, however, suffered from a significant decrease of their blood pressure. In 

Chapter 5 increasing age was found to be associated with a higher incidence of sedation 

related adverse events. It may be considered surprising that in spite of the known problem 

of the ageing of our population little research in the field of sedation care and anesthetic 

pharmacology focuses on the elderly patient.

With respect to procedural sedation several formal and informal observations have 

been made in the preceding studies that indicate the need for a trained, dedicated 

caregiver who monitors the patient and provides the sedation. The frequent occurrence 

of hypotension recorded in the subjects in Chapter 4 would have gone unnoticed under 

the circumstances in nursing homes, even though anxiolysis to minimal sedation was the 

targeted sedation depth. Furthermore, although the sedation depth of the patients in 

the study in Chapter 5 was intended to be deeper and thus could have been expected 

to cause more cardiopulmonary compromise the consequences of the sedation related 

events in this study have nevertheless been kept to a minimum by the timely and skillful 

interventions of the SPs and it may be speculated that the absence of such dedicated 

personnel would have led to significantly different outcomes. Additionally, in Chapter 6 

an extra, informal observation deserves to be mentioned. During the course of this study 

the gerodontologist, although trained in dental (intravenous) sedation in the UK, remained 
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unaware of the recorded airway obstructions and desaturations. Current Dutch guidelines 

for sedation practices allow dentists to perform minimal sedation on the premise that the 

nature of dental procedures places the dentist in an optimal position to monitor airway 

patency and breathing quality.135 During an evaluation of these observations however, 

it was established that the focus of the gerodontologist and her assistant was on the 

performance of the (sometimes complex) extractions and that, even though recognition 

of airway obstruction and breathing inadequacy are part of the dental sedation training, 

it was impossible to perform the procedure while simultaneously monitoring the patient. 

It seems reasonable to infer from the above that procedural sedation requires education, 

training and dedication.

Choosing midazolam for procedural sedation of elderly MND patients is not unlikely to 

provoke controversy. Benzodiazepines such as midazolam can, especially when used in 

elderly patients, cause paradoxical reactions and delirium. The occurrence of paradoxical 

reactions is rare (1-2%) however and can be treated with flumazenil, a competitive 

benzodiazepine antagonist that can be given as an antidote in case of a benzodiazepine 

overdose.91, 146 While it can also be given intranasally it has to be noted that as for 

dexmedetomidine and midazolam, specific information on intranasal administration in 

elderly patients is lacking.41 Apart from the reversal of paradoxical reactions, flumazenil 

will also revert the sedation and any dangerous side effects of midazolam. This availability 

of an intranasal antidote can be considered as an important safety property of midazolam. 

The relationship between benzodiazepines and delirium remains complicated. Although 

benzodiazepines are widely held to have the ability to cause delirium in elderly patients, 

they are also one of the recommended drugs for the treatment of delirium. Moreover, it 

is unknown whether a single, sedative dose of midazolam preceding a minimally invasive 

procedure increases the chances of delirium. Although midazolam may not have all the 

properties of an ideal drug for procedural sedation of elderly patients, at present, it is 

conceivably the most elegant solution for this problem. Other drugs currently used for 

sedation are still under investigation, have either a very narrow margin of safety or need 

an invasive administration route. Dexmedetomidine, seen previously as a promising 

candidate, has been shown to be unsafe to be used in the elderly as blood pressure 

declines occurred regularly.

An important question which may remain with the reader is: do we want to do this? Do 

we want to treat care resisting elderly MND patients by sedating them without their 

consent? This is a complex ethical discussion. In the Netherlands, it is widely accepted that 

dementia due to MND is a life-limiting disease and that instituting palliative care, aimed 

at providing comfort may be applicable to many patients.147 In line with this approach a 

majority of nursing home residents are being treated according to a personalized plan 

regarding life-sustaining or palliative treatment. Where available, advanced care directives 

are incorporated in these plans but often such instructions for the future are lacking and 

it is left to others, family and caregivers, to decide.148, 149

Palliative care however, also entails relieving pain and painful conditions are highly 

prevalent among MND patients living in nursing homes, and pain sensation may be even 

more severe for these patients.11, 150, 151 Additionally, for MND patients it may become 

impossible to adequately complain about their pain and the pain itself may aggravate or 

even cause their care resistant behaviour. Simultaneously it may be not in their best interest 

to receive burdensome interventions such as treatments which require hospital visits or 

even hospitalization.33-36 The decision that only palliative care is to be given does not a 

priori exclude treatments for painful or burdensome problems. For example, the studies 

outlined above focus on sedation during dental treatments. Dental pain caused by the oral 

health problems encountered in MND patients can very often be treated by extraction 

of one or more elements. In the hands of an experienced dentist this is a short procedure 

and the use of local anesthesia renders this treatment virtually painless, but the patient’s 

cooperation is required. Dental extractions are an example of a simple, pain relieving 

treatment, but procedural sedation can also be used for other necessary procedures 

that are not tolerated by a patient but that will relieve them from pain or discomfort.

9.1 Future perspectives

In which cases procedural sedation in nursing homes is going to be used should be decided 

by those that care for a patient, but it may be the kindest and wisest choice for people 

who live in constant pain and anxiety because they have lost the ability to understand the 

origin of their pain and the necessity of treatment. If these treatments can be performed 

safely while the patient remains comfortably in the known, residential environment a lot 

may be gained for patients, caregivers and relatives.

If intranasal midazolam can be shown to have a reliable pharmacological profile it may be 

possible to use smaller initial dosages and well-informed follow-up boluses to produce 

a patient and procedure specific safe and adequate sedation depth by titration. After 

completion of the study described in Chapter 7 it is anticipated that the results will be 

instrumental in the formulation of a practice advisory on the use of intranasal midazolam 

for the procedural sedation of elderly MND patients with care resisting behaviour who 

cannot tolerate a necessary curative or palliative procedure. In addition to such a practice 

advisory, caregivers in nursing homes will have to be trained to provide procedural sedation 

with a focus on the elderly MND patient with care resistant behaviour. This will require 

a multidisciplinary approach and a combined effort of geriatricians, gerodontologists, 

nurses and caregivers and anesthesiologists.
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9.2 Conclusion

Stephen Fry is unlikely to follow up on his QI question and ask how to care for the growing 

group of vulnerable MND patients with care resistant behavior who need sedation or 

anesthesia in the comforting environment of their own residence.(see: Preface) The 

answer to this question, however, will become increasingly important over the next 

decades. This patient group is growing and increasing numbers of patients will require 

essential dental or medical treatments while they have lost the cognitive coping strategies 

to cooperate.

Procedural sedation for MND patients with care resistant behaviour can be used to help 

the patient tolerate a necessary treatment without the need for a hospital visit. For elderly 

MND patients it needs to be realized, however, that most current studies of drugs for 

procedural sedation do not provide information pertaining to patients in this age group. 

Moreover, evidence suggests that advanced age increases the risk of sedation related 

events with potential adverse health consequences. Despite positive results in children 

and adults, intranasal dexmedetomidine is unsuitable for use in elderly patients and 

although intranasal midazolam can be used, insufficient information is available to provide 

safe and efficient sedation. The pharmacological profile of intranasal midazolam in elderly 

patients needs to be explored to discover whether titration is possible and whether it 

will result in a predictable outcome of the sedation. Furthermore, it will be necessary to 

organize sedation care for nursing home residents in such a manner that the proceduralist 

can focus on the planned procedure and that a second, trained caregiver cares for the 

patients’ comfort and safety.

Procedural sedation may seem safer and easier to perform than providing general 

anesthesia. Without specific knowledge and focus, however, procedural sedation can 

have disastrous consequences once it becomes a personal exploration of the caregiver’s 

position within the Dunning-Kruger effect.152
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