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iNTROducTiON
the differentiation of what is light and what is deep sedation 
is simplistic. Procedural sedation should be viewed as a 
continuum with many different possible clinical endpoints 
along the continuum, rather than having two end-
points, mild versus deep sedation. the current sedation 
continuum differentiates these endpoints through patient 
responsiveness and other physiological parameters.
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diScuSSiON
the goals of procedural sedation are first and foremost 
to consider patient safety and welfare as priority.1 the 
principles highlighted by the General Dental council in the 
UK emphasize professional knowledge and competence, 
trust and putting first the interests of the patient. the onus 
is then greater and more comprehensive than we perhaps 
expected: it is not just about what the patient expects and 
needs (or pays for), but also what is expected of us as 
guardians of the safety of our patients.

Sedation is a drug-induced depression of consciousness, 
with a continuum that varies from minimal sedation/anxiolysis, 
and moderate sedation and analgesia, to deep sedation, and 
finally, general anaesthesia, as outlined in table 1.2 

Practitioners need to understand that increasing depths of 
sedation levels are associated with progressive respiratory 
depression and so the risks for potential adverse events 
increase. Simply put, the more drugs we give, the deeper 
becomes the sedation of the patient.3 

Sedation levels are defined by the South African Society 
of Anaesthesiologists Sedation Guidelines, as well as 
internationally by various Sedation Societies.2,4 the graded 
levels of sedation accept that as the depth progresses, 

there is a corresponding need for expanded physiological 
monitoring, practitioner skills and rescue capability.3 

the authors Green and Mason outlined the limitations of 
the current sedation continuum in terms of subjectivity, 
counterproductive effect and drug limitations. According 
to them, the current sedation continuum is vulnerable in 
terms of subjectivity due to its fundamental reliance on 
identifying and quantifying patient safety gauged on the 
response of the patient to verbal or tactile stimulation.5 
the perceived responses are considered subjective 
and physicians are unlikely to consistently agree on the 
interpretation thereof, according to the authors. they 
also outlined the limitations due to patient factors, where 
patients are verbally or neurologically impaired, or, being 
developmentally compromised, would not be able to 
respond to tactile or verbal stimulation.

the counterproductive effect of continuously testing 
patient responsiveness is the fact that clinicians need to 
intermittently assess and reassess the patient, thereby 
disturbing the fundamental aim which is to induce 
anxiolysis, restfulness, amnesia and sleep. this leads 
then to the question whether sedation providers are in 
fact consistently and frequently reassessing the patients 
via response or whether the interpretation of the sedation 
level is made from observation only.

certain drugs like ketamine and dexmedetomidine are 
thought to act independently of the continuum due to 
their fundamentally different nature and effects on patients 
during sedation. the dissociative state induced by the use 
of ketamine renders a patient to a trans-like state that cannot 
be judged alongside the normal continuum for other drugs.2

the optimal endpoint of any sedation should depend on 
the predicted level of pain or discomfort associated with 
the procedure, the level of anxiety of the patient as well as 
their cardio-respiratory reserve.1 

Would it be possible to use the sedation continuum as 
a measure to keep patients safe, especially when the 
patients are fluctuating between moderate and deep levels 
of sedation? It is suggested that the sedation continuum 
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should be a simplified frame of reference that can be used 
across the board to evaluate patient safety.

tools that we can use alongside the continuum are 
sedation scales (Wilson and Michigan sedation scales), 
capnography and the Bispectral index (BIS) monitor.6 
however, to make full use of both the Wilson and Michigan 
sedation scales to assess sedation depth, the patient’s 
tranquil state is repeatedly disturbed via voice or touch. 
the use of capnography to monitor end-tidal carbon 
dioxide permits the sedation practitioner to assess the 
ventilatory status and provides the earliest indication of 
respiratory compromise.7 the BIS monitor can be used 
to follow depth of sedation of adults receiving propofol 
but further prospective studies need to be done to be 
able to incorporate the BIS monitor on clinical decision-
making regarding differentiation between moderate and 
deep sedation.6 Other limitations also include children 
with various levels of developing brain function and with 
the use of other drugs, like ketamine.

According to Innes et al, who were considering sedation in 
the emergency department, patients respond differently 
to drugs and any sedative or analgesic has the possibility 
of causing cardiorespiratory compromise. children, the 
elderly and patients with underlying cardiorespiratory 
disease carry a higher risk. therefore, any patient can 
unexpectedly progress to a deeper level of sedation 
than intended. Sedation practitioners should not sedate 
patients unless they are confident in their ability to deal 
with all the possible complications that may arise.1 

how do we, as practitioners, ensure that our patients 
are safe? can the current continuum be transformed into 
a reference sequence that governs the safety of each 
individual? By accreditation and training of the sedation 
provider and the staff, by ensuring that the sedation 
environment and recovery area are properly equipped 
and by having systems in place to prevent human errors, 
we can ensure safe sedations to our patients.

the guidelines for sedation for medical and dental 
practitioners should remain unified and should clarify 
questions about monitoring modalities and provide 
updated information from the literature to further improve 
safety and outcomes for patients.4 

Studies looking at the current continuum recommend not 
abolishing the original precept completely but propose 
an expansion by incorporating an objective mechanism 
to predict the ongoing risk of serious adverse events. 
the different levels in the continuum could be correlated, 
through research, with reference thresholds for the 
relevant physiological monitors. For each level could be 
identified the staff, training and equipment needed to 
meet the ongoing and escalating risks.8 

the question is whether we are making the concept too 
complex – should it not just be a simple tool that is easy to 
remember and possible to be applied by all? On the other 
hand, if it were accurate in stratifying risk it would enable 
the correlation of sedation levels with associated risks. 
Such a system could become a very important tool for 
clinical governance, allowing for clinical practice audits, 
adverse event reporting and much more.

to put it concisely, any new continuum should be an 
integrated guideline that provides a standardized and 
evidence-based approach to base clinical decision-
making while planning and proceeding with a sedation.8 

the responsibility lies with the sedation providers, who 
are indeed the gate-keepers of adverse events. the 
sedation practitioner needs to be able rescue patients 
who unintentionally slip down the continuum.

New, validated, advances and development in physiological 
monitoring should be timeously integrated with the current 
parameters to improve and define the sedation continuum.8 
these efforts will further increase patient safety and reduce 
morbidity as procedural sedation and the continuum of sedation 
are governed on an international, multidisciplinary front. 

cONcluSiON
the current sedation continuum implies that sedatives 
are capable of inducing graded levels of consciousness 
anywhere along the spectrum. Implicit in this notion is 
the responsibility of the practitioner to carefully titrate and 
administer drugs to achieve the lowest possible level of 
sedation for the specific procedure planned.
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Table 1: the continuum of sedation and sedation end-points

Parameters Minimal sedation/
anxiolysis

Moderate sedation and 
analgesia (“conscious 
sedation”)

deep sedation and 
analgesia

General anaesthesia

Responsiveness responds to verbal 
stimuli

Purposeful response to
verbal or tactile stimuli

Purposeful response only after 
repeated or painful stimuli

Unable to rouse

Airway Unaffected No intervention required Intervention may be required Intervention often required

Spontaneous ventilation Unaffected Adequate May be inadequate Frequently inadequate

cardiovascular function Unaffected Usually maintained Usually maintained May be impaired


