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STORY BEHIND THE COVER
TETRAHYDROZOLINE (VISINE)
This agent, which is usually used to relieve redness of the eyes caused by minor irritations such as those caused by pollen, smoke or
dust was introduced into clinical use in 1959 following its discovery and patenting in 1954.
Tetrahydrozoline acts as an alpha agonist for alpha-2 receptors causing constriction of the conjunctival blood vessels. In
commercial preparations it is frequently combined with antihistamines. It also acts as an imidazoline-1 receptor agonist, and this
action can produce bradycardia and hypotension in overdose. Other side effects include sedation and xerostomia, which both
result from alpha-2 receptor stimulation. It has also been reported to cause dilated pupils, blurred vision and occasionally irritation
of the eyes.
Tetrahydrozoline has featured in the plots of both films and TV series. These include its use as an agent to power the batteries of a
time travel machine in “The Spirit of ‘76” (1990), as a poison in a person’s drink in “Wedding Crashers” (2005) and in episode 4 of
“Orange is the New Black” where the addition of a few drops to food caused enduring and violent diarrhoea. Sadly, for the plot and
urban myth, diarrhoea is not one of the known side effects of this agent.
It has, however, been implicated in a number of murder, and attempted murder cases in the USA, the latest in August 2018. Use as a
date rape drug has also been described due to its sedative properties. Despite this, it is still available over the counter in many
countries, as a treatment for dry eyes or as a nasal decongestant.

The cover photograph is scanning electro-micrograph of tetrahydrozoline.
It is reproduced with the kind permission of the National High Magnetic Field Laboratory, Florida State University.
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EDITORIAL
Conscious Sedation for Dentistry
Alive and kicking in 2020?
This Editorial is coming to you from Gold Coast,
Australia. It seemed very strange to be writing
the Editorial in the height of summer when the
same Christmas music was playing in the
shopping centres here as back in the UK. It has
been an interesting 18 months observing what
is happening in the UK from afar and getting
the outsiders’ views from friends and
colleagues here.
I am very conscious of the comments that are emerging on social
media deriding people who voted a particular way for what they have
done to the country. I also still hear and follow the UK news including
all of the issues with the NHS, and particularly the troubles with new
build hospitals in Scotland. We are now one fifth of the way into the
21st century and there are still issues with postcode lotteries for
healthcare, restricted access to services patients need and,
worryingly, an increase in general anaesthetic requirements for
paediatric dental care.
The dental profession needs to unite, putting behind us any acrimony
regarding the political climate and to continue to strive to improve
the dental health and dental treatment of the population we are
fortunate enough to serve.
The number 2020 seems to hold some sort of special attraction –
perhaps because of its association with perfect vision. In this volume
of SAAD Digest, the Editorial Board thought that it would be an ideal
opportunity to take stock of the current state of sedation in the
United Kingdom. We have a number of submissions that look at the
issues surrounding the practice of sedation in different clinical
environments across the country. Some of the views expressed are
really encouraging, others are quite depressing – it does, however,
show that there is a significant amount of work for SAAD still to do in
order to ensure that dental treatment can be delivered in an
acceptable manner to the UK population.
The translation of our Latin motto is ‘abolish pain to conquer fear’.
Despite the advances in local anaesthesia, we have not yet managed
to conquer the problem of dental anxiety and phobia in the
population. It is also of note that this is a worldwide issue. I attended
the International Federation of Dental Anesthesiology Societies
triennial meeting in Nara, Japan in October 2018 and was struck by
the fact that dental phobia was as big an issue in the many countries
who have only recently come to join that Federation.
We are fortunate in the UK that conscious sedation is a wellrecognised part of dentistry compared to other parts of the world
where there are severe limitations on the scope of practice of the
dental profession constraining the options available to patients.
It was very disappointing to read in the 2020 vision opinion piece on
University Practice that one of our Dental Schools has had to cease
clinical teaching in Intravenous Sedation because the associated NHS
Trust will not allow undergraduate students to administer
intravenous sedation. The experience of having taught sedation to
generations of undergraduate students for over 25 years is that after
the initial trepidation, the vast majority of students enjoy the
experience and find great value in the educational experience. It is
also only through having this experience at undergraduate level that
newly qualified dentists will have the motivation to progress to
further study in this field. Teaching sedation clinically is an important
stage in fulfilling the intended learning outcomes (ILOs) required

2

from the General Dental Council - particularly in relation to the
requirement to ‘Prevent, diagnose and manage patient anxiety
appropriately, effectively and safely’ and ‘Safely and appropriately
prescribe and administer medicines and therapeutic agents’ not to
mention ‘Evaluate the risks and benefits of treatment under
conscious sedation and make appropriate referrals.1 The GDC ILOs are
supposed to support the requirement for parity of training across the
UK as a whole. The author would argue that it is unacceptable for
local rules to prevent the teaching of what has been part of the
dental syllabus for 20 years, as witnessed by the Dental Sedation
Teachers’ Group publications of 19992 and 20003. It is also of note that
the previous version of the GDC’s guidance on undergraduate
education (The First 5 Years) specifically required undergraduate
students to have clinical experience of providing conscious sedation.
What is clear from the submissions to this issue of Digest is that many
patients still dread dental treatment. The advances in local
anaesthesia that have taken place in recent years have made local
anaesthesia more predictably effective and more comfortable for
patients. Several articles on the advances in local anaesthesia have
been published in Digest. 4,5,6 It appears that the view that pain causes
increase in dental anxiety is too simplistic. I am thus delighted that as
we have moved forward, we have an increasing presence of articles
giving a psychological slant to the debate on the best ways of
preventing and managing dental anxiety and phobia. This has been
mirrored in the programmes of the annual symposia where
presentations on non-pharmacological management are becoming
more common. The role of SAAD in promoting effective pain and
anxiety control is still as important now as it was 63 years ago when
we were founded. Many of the issues remain the same. In 2014, I
looked back at the previous 29 volumes of Digest7 and concluded
then - as I do now – that the same issues return (including the
importance of educating the future generations of dentists).
The work of the Society continues, and SAAD will continue via its
Board of Trustees to push the advance of safe and effective patient
care.
I cannot let this Editorial pass without mentioning a notable
retirement from SAAD: David Craig. I have had the privilege of
knowing and working with David since the early 1990s. He has been
a devoted advocate of the promotion of sedation within dentistry. He
is a Past-President of SAAD, and most recently has served as the
Course Director, under whom the course has thrived and adapted to
cope with the many changes that have happened around us. David
will be sadly missed, but not forgotten. He definitely deserves a long
and happy retirement after such a distinguished professional life. It is
my privilege to count David as a close personal friend.
I hope that you find this volume of digest interesting and thought
provoking, as well as contributing to your CPD requirements.
Nigel Robb
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Introduction
2020 Vision - What does the rest of the 21st Century hold for conscious sedation in Dentistry?

Years with catchy sounding numbers always attract attention. 2020 always seems to have an almost
magical sound, perhaps due to its association with perfect vision.

We are now well into the 21st century and also approaching 5 years since the IACSD Standards
document was published in April 2015, so what better time to both take stock, and to look forward?

The Editorial Board have asked several authors from different areas of the practice of dentistry to reflect
on what has changed recently in sedation in their area of practice, and how they see their service
changing in the next 5 -10 years.

As you will see, and also will have read in the Editorial, there are still significant challenges ahead in terms
of delivering the care patients in the UK need.

The views expressed in the opinion pieces below are those of the individual authors, but I hope that they
will give all food for thought, and as well, provide the SAAD Board of Trustees information to inform the
policy of SAAD when responding to the ongoing political challenges facing those who wish to deliver
high-quality dental care to anxious patients.
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OPINION 2020 VISION
A personal experience of GA and sedation in NHS dental
practice over four decades
Fareed Ahmad BDS LDSRCS (Eng)
Correspondence to: digest@saad.org.uk
In 1988, I had the good fortune of joining Peter Hunter’s general
anaesthetic practice, Springfield Dental Surgery in Acton, which
had served as a base for SAAD, and this was the year he was
elected President of SAAD.
Having qualified from The London in 1978, my experience in
general anaesthesia (GA) was based on a few extraction sessions
using halothane during my training, and an occasional session
utilising the same technique in dental practice in Kent.
In 1983 I went to serve in the Ahmadiyya mission clinic in Gambia
where treatment options were limited and restricted mainly to
extractions and provision of dentures. Nevertheless patients were
grateful for being able to receive virtually pain free treatment with
local anaesthesia. Dental supplies were imported by sea and could
be delayed – when anaesthetic ran out, we improvised and made
up our own by combining a carefully calculated amount of
adrenaline with lignocaine to prepare an effective substitute.
Springfield Dental Surgery was a new world with its futuristic
modules, computerised booking system and novel dental ‘beds’
offering dentophobic adults the option of treatment under GA.
Patients would lie down in an ideal supine position with the head
tilted slightly backwards. Peter was a skilled dental anaesthetist
administering a standard combination of 4mg midazolam followed
by intermittent doses of 2% methohexitone (Brietal). The dental
treatment was available under the NHS but the anaesthetic was
privately charged at £50 per session.
In 1990, the Poswillo Report1 introduced tighter guidance
regarding GA. We got first sight of an oximeter, and a Physiocontrol Life-Pak 9 Cardiac Monitor which we used enthusiastically
applying 3 ECG leads to both arms and an ankle, shaving the areas
if necessary. We increased emergency in-house training and
successfully resuscitated an elderly patient who suffered a cardiac
arrest in the waiting room. Surprisingly, Poswillo did not mandate
pulse oximetry or inspections for sedation-only practices.
The updated NHS Statement of Dental Remuneration contained
enhanced fee elements for sedation and GA. We were able to
establish an emergency referral scheme for children which fulfilled
a crucial treatment need – urgent extractions carried out within
hours of referral. Fees were based on a sliding scale linked to the
amount of treatment per session, and considered financially
reasonable (i.e. up to £50 a session) for us to offer GA under
the NHS.
Perversely, this development caused a surge in the number of
anaesthetics being administered in general practices countrywide,
especially among children, and the regulatory mechanisms could
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not keep pace. There were increasing reports of adverse incidents
and unfortunately some deaths which could have been avoidable.
From the inspection point of view, we had only received a short
visit from a consultant anaesthetist who, having made a cursory
assessment found nothing inappropriate and left within the hour.
Sadly, Peter Hunter died in 1993 but we were able to continue
offering GA with the capable assistance of Douglas Stewart,
Andrea Wraith and some excellent hospital anaesthetists.
Towards the end of the millennium, there was a consensus that GA
should only be provided in hospital and there was a looming
threat that this might apply to sedation as well. Thankfully, SAAD
played a crucial role in dispelling the fears of the establishment by
reiterating the relative safety of ‘conscious sedation’ in general
practice, if performed according to the regulations.
As a SAAD mentor, I was able to train in-house dentists and nurses
who had attended the SAAD course and complement their
sedation training. The transition in 1999 from GA to sedation was
abrupt but it did not take long to convert the majority of former
GA patients to accepting ‘conscious sedation’. However, the cohort
of young children who had been able to receive emergency dental
treatment under GA lost that vital facility, and alas this essential
service has never been fully replenished by the health department.
Albeit, some practices offered sedation for children using
advanced techniques but our local primary care trust (PCT)
directed that we should restrict IV sedation to adults and use only
midazolam.
However, we developed our skills of RA inhalational sedation and
became sufficiently proficient in the technique to offer this to
anxious children on a regular basis.
By 2006, the year of the new dental contract, we were performing
an average of 1800 sedations annually, roughly half of them
referrals. About 25% were child RA cases. Commissioning services
now came into play and it was evident that commissioners had
limited knowledge of sedation which was now a mandatory
service. Different areas of the country offered varying financial
contracts based on previous performance. Our local PCT set a
target of 1150 courses of sedation treatment per year. Curiously,
there was no price differential between RA or IV sedation and the
latter was to be restricted to adults over 18.
The upheaval caused by the 2006 contract to the dental profession
extended to sedation. There seemed to be an upsurge in referrals
of patients who required an extensive course of treatment whether
they were adults or children; more patients seemed to be referred
for root treatment and extractions. Educating referring dentists to
refer appropriately became a constant chore.
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An anomaly in patients’ charges was causing endless confusion –
the rule was that dentists who referred non-exempt patients to an
oral surgery centre should charge the patient the appropriate fee
and claim their 3 Units of Dental Activity (UDA). The oral surgery
centre would not charge the patient but still be able to claim 3
UDAs meaning that in effect the NHS paid twice for the same
treatment. However, treatment carried out under sedation was
considered a separate course of treatment and the referrers could
only charge the patient for the Band of treatment carried out at
their practice, leaving the patient to pay a further charge to the
sedation practice for any other treatment. For example, if patients
had a filling at their own practice and were referred to have an
extraction under sedation, they would have to pay Band 2 fees
twice. Even our local PCT was mystified and withheld over two
thousand pounds worth of fees alleging referral patients were
being wrongfully overcharged. Only after a protracted challenge
did they back down. The only redeeming factor in the contract
was that patients were not liable to any NHS charges for the
sedation itself.
The 2015 IACSD document2 was a major and welcome
development in accepting that suitably trained dentists could
administer variations of dental sedation in their practices. We
commenced conforming to the new guidelines which included a
sound pre-assessment of the patient, log book records, ILS, CPD,
escort information and upgrading of the practice and staff training
to set standards. An annual self-declaration was also necessary
and NHS England had to conduct an audit which we eventually
had in July 2019.
With the mentoring scheme redundant, I obtained trainer
accreditation to be able to supervise new registered nurses and
dentists within the practice to gain the necessary sedation
experience required, comprising 20 IV and 10 RA cases, after
completion of the fundamental SAAD course. This seems to be the
way forward for sedation practices and I would urge experienced
sedationists to apply for training accreditation now – the rules may
change. Others in general practice who wish get on the sedation
ladder are finding it difficult to obtain this supervised training and
unless central arrangements are made, I foresee a reduction in
trained sedation personnel in NHS primary care.
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Our practice has been recently refurbished and is now under the
management of Perfect Smile Ltd. We have a complement of five
dentists and three nurses fully trained in sedation. Further, a
centralised RA system is available to six surgeries enabling dentists
to book sessions with flexibility. We continue to offer RA to children
in the age range of 5-12 and increasingly to adults as well.
Although we can perform orthodontic extractions under RA for
anxious teenagers – they are well motivated to complete their
treatment – we have a gap in serving this challenging group.
With adults, we offer only single drug IV sedation to patients over
18, categories ASA I & II, and a few fit and well elderly patients
whom we know are comfortable under sedation. We do not accept
referrals for over 70’s. Looking through years-old records, I noticed
notes of a heart patient to whom we had refused GA but offered
sedation as a ‘safer’ alternative. How things have changed – for the
better.
As for the future of sedation in primary NHS practice, fee scales
need to be improved to make the procedure financially viable for
practitioners. The operator/sedationist approach seems to be ideal
for standard dental procedures, but as experienced sedationists
and nurses retire from the field, the void may be difficult to fill. In
our surgery, only Patricia Eales, previous GA and sedation nurse,
now Practice Manager and I, remain survivors from that era of over
thirty years ago.
In conclusion, I would reflect that I am happy to have witnessed
the steady progression from the days of relatively risky GA in
general practice to end up in the safer field of well regulated
‘conscious sedation’ and having been able to benefit thousands of
patients who otherwise would be disenfranchised from receiving
much needed dental treatment.
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OPINION 2020 VISION
Sedation in general practice in Scotland
Kenny Jones BDS DPDS MFGDP(UK)
Correspondence to: digest@saad.org.uk
Anxiety is something many of us experience at some time in our
lives. For many people a trip to the dentist can bring back the
smells, sounds and visceral responses of an experience long ago,
but often the only thing that will bring someone to our door is the
excruciating pain of a neglected dentition. A busy general dental
practitioner, medical practitioner or A&E doctor might look to
antibiotics to address the patient’s immediate needs and to then
hope the patient might return to a dental practitioner to have
definitive treatment. This is a waste of resources and does not help
the patient with their underlying health problem.
Anxiety management is a complex, multidisciplinary interpersonal
skill which starts when the practitioner has time to listen and hears
where the patient’s problems are rooted. Simple psychological
methods of anxiety management are sometimes all that is
required to help a patient cope with their anxiety and with
increasing exposure to calm ‘quality dentistry’ the patient is more
able to cope with their dental visits. Other times we might use
hypnosis or consent the patient for the use of drugs to help them
cope. The process requires time, and in business, time is money.
In Scotland general practitioners are remunerated on a fee per
item basis and are paid according to the Statement of Dental
Remuneration (SDR) for treatment done. These fees should cover
the costs involved in delivering the services provided and
obviously must contain sufficient funding for the practitioner (and
the practice) to make a profit of some sort. Complying with the
rules and regulations in the SDR is how a practitioner gets paid.
According to the SDR:
1. The dental practice board will fund the ‘administration of a
single intravenous sedative agent or inhalation sedation… by a
doctor or a dentist other than the dentist carrying out the
treatment’
2. Sedation cannot be used for the ‘provision of dentures or the
preparation and fitting of veneers, inlays, crowns or bridge
retainers’ under normal circumstances but approval may be
sought.
3. The minimum sedation fee per course of treatment is £28.45
4. The maximum sedation fee per course of treatment is £96.10
As I understand it, this means that
1. Sedation administered by the operator is not remunerated on
the NHS.
2. Advanced sedation techniques cannot be used. Perhaps this is
understandable in practice and keeps the general practitioner
safe, treating ASA 1 and 2 patients in a predictable way, but
experienced practitioners who deliver sedation as visiting
practitioners may find this restrictive in certain circumstances.
3. Prior approval must be applied for elective treatments
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4. The fees for sedation vary from £28.45 to £96.10 depending on
how much dental treatment is to be done each visit, and not
on how complicated the anxiety management and sedation
have been.
5. The additional time required to discuss the patient’s individual
needs for the management of their anxiety has no fee.
I have always had a keen interest in helping patients with anxiety
and have a group of loyal patients who now come into the practice
and are able to cope with any form of dental procedure because of
the trust that has been built up over the years. One such patient
had her first visit performed in her car because she could not cope
with the clinical smell of the practice. Watching people come to
terms with their anxiety, and take control is still an area of practice
I enjoy. However, the financial cost to the practice and to the
practitioner is high.
The appropriate level of training for the practitioner and their
support staff to ensure patient safety is essential. General practice
can be a very lonely place professionally and to access courses,
keep up to date with new guidelines and access lectures for CPD
can be difficult unless the personal development plans for all staff
are well focused.
One problem I have come across is in the turnover of staff. Just as
a member of staff becomes sufficiently trained, they move on in
life and so the training of another member of staff starts.
The financial outlay for sedation equipment can be considerable
depending on the quality of the equipment and the type of
sedation proposed.
The calibration of equipment in the hospital and salaried service is
done without the practitioner being aware of it but in general
practice I cannot find anyone who will calibrate my costly pulse
oximeter and sphygmomanometer, so I have had to resort to
buying cheap replacements every year and disposing of them after
a year. This is a shame in a world where we are becoming aware of
the environmental impact of our practice. I do not even trust the
cheap equipment and use both my quality oximeter and the cheap
one simultaneously during treatment. Perhaps the medical physics
department who calibrate the local hospital equipment might be
allowed to support general practitioners in calibrating and
maintaining their equipment.
Trying to obtain Midazolam in Scotland has proven to be an
expensive and bureaucratic process. We are expected apply to our
local health board for a specific prescription pad for controlled
drugs. However, as yet I have not been given approval to purchase
such a pad, and the only way I have been able to lay my hands on
Midazolam is through my dental supplier. They require me to
complete forms that are used in England. Perhaps our local health
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boards might be able to help general practitioners obtain the
drugs necessary for simple sedation on a standard prescription.
This would allow us to store only the drugs necessary for each case
and would avoid us having an excessive stocks of drugs in practice.
With inhalational sedation, the set-up costs to a general
practitioner are prohibitive with the equipment itself and the
essential alterations to the surgery for scavenging and storage of
the gases. Even the maintenance and replacement of the gases is
expensive.
In the salaried service in Scotland, the direct costs of providing
sedation are covered by the NHS general dental practice budget
and the practitioner is paid from the same budget for the time
they spend with the patient no matter how long that patient
needs. This puts the full financial burden of providing the service
on the NHS and not on the practitioner.

Providing anxiety management services on the NHS in Scotland is
not financially viable for the general dental practitioner. Without
improved remuneration and support for general practice these
services will move to the private sector and salaried referral centres
in secondary care. Sadly, neither of these options are in the
patient’s best interests.
Private dentistry is available only to those who can afford it. Some
cannot afford it and many have to dig deeply into their pockets to
get the help they need privately.
The salaried service may provide the patient with an appointment
to have sedation to fix their current problem but the relationship
of trust with the practitioner providing longitudinal care has not
been improved and the patient may well return to the same
pattern of neglect after having their immediate problem
addressed, rather than reattending regularly and thereby finding
their anxiety easier to cope with over time.

Online CPD from
the SAAD Website
Log-on to the membership area
and follow the link ‘CPD’ from the
main menu
Answer the multiple-choice questions
relating to the refereed papers section
of this issue of the SAAD Digest
CPD certificate provided as a download
www.saad.org.uk
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Sedation in private dental practice
Ben Smith BDS MFDS DipConSed
Crystal Clear Dental, 25 Blake Street, York, YO1 8QJ
www.crystalcleardental.co.uk
Paul Howlett BDS MFDS DipConSed
Queensway Dental, 170 Queensway, Billingham, Teesside, TS23 2NT
www.queensway.co.uk
Correspondence to: digest@saad.org.uk
Effective and appropriate pain and anxiety control is central to the
provision of high-quality dental care in the 21st century. Standard
1.2.4, as described by the General Dental Council, states ‘You
should manage patients’ dental pain and anxiety appropriately’. 1
Our ability to deliver this aim is often how we are perceived by our
patients and their aspiration to be cared for within a calming and
pain-free environment should always be paramount in our
thoughts and focus. This is true, irrespective of the setting in which
dental care is taking place, and all dental teams have a duty of care
to make this a priority within their service.
The need for excellent and predictable pain and anxiety control is
possibly even more vital within private dental practice. Within the
private sector patients may exercise greater choice where they
access care and expectations may be higher. This calls for clinicians
and dental teams with wide ranging experience and the ability to
tailor pain and anxiety control modalities to the patient’s
individual circumstances and needs.
The authors have developed experience and appreciation of
sedation techniques over a long period of time. They have a
collective experience of providing sedation within NHS dental
practice for 28 years and then more recently within private dental
practice. This longevity has provided multiple opportunities for
‘on the job’ experience and facilitated collaboration with superb
colleagues within primary and secondary care including dentists,
anaesthetists and dental nurses. This collaboration has allowed for
the sharing of knowledge and ideas, best practice and peer review
which has refined and informed the management of anxious
patients. For both authors, their training in conscious sedation has
been formalised through completion of the Diploma in Conscious
Sedation from Newcastle University. This course provides excellent
didactic and hands-on training and requires completion of a
dissertation focusing on sedation with dental practice.
During their careers both authors have gained experience in a
variety of conscious sedation techniques including intravenous
sedation with midazolam, inhalation sedation with nitrous oxide
and oxygen and consultant anaesthetist-supported multi-drug
conscious sedation using sevoflurane, nitrous-oxide and oxygen,
midazolam and fentanyl. The current sedation practice of both
authors is primarily focused around the provision of intravenous
midazolam for adults. A wide range of treatment modalities is
provided under sedation including all aspects of restorative care,
oral surgery and implant surgery.
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As in all areas of dentistry, the key to success for conscious
sedation is accurate assessment, diagnosis and the development of
an appropriate treatment plan. The concept of a ‘one size fits all’
approach is fundamentally flawed when managing anxious
patients and can lead to a compromised patient experience. All
patients are different and their triggers for anxiety and past
experiences vary greatly. One of the big advantages of private
practice is time, and being able to maximise opportunities to talk
with patients, understand their concerns and work together to
determine the most suitable management strategy. It is important
to remember that the ability to provide conscious sedation for our
patients brings with it the responsibility not only to know when to
use it, but also when not to use it.
The time and energy spent building this level of understanding,
rapport and trust should not be underestimated and will
undoubtedly result in an improved patient experience and greater
job satisfaction for the dental team. The ability to provide patients
with what they need and want, as opposed to using our own
prejudices, is vital in creating positive outcomes, building a strong
practice reputation and for patients to recommend your service to
their friends and family.
The biggest change within the field of dental sedation over the last
five years has been the development and publication of new
national guidance. The Academy of Medical Royal Colleges
(AoMRC)2 document was published in October 2013 and provided
a framework for the provision of sedation across all medical
specialties. This was followed by the Intercollegiate Advisory
Committee for Sedation in Dentistry (IACSD)3 who published their
report in April 2015 which described a national standard for dental
sedation irrespective of the setting, technique or team.
Undoubtedly, these documents caused a period of instability,
confusion and anxiety amongst the dental sedation world,
compounded by mixed messages received from the various
stakeholders including the Royal College of Surgeons, Department
of Health, NHS England and other professional bodies. All dental
teams were forced to review their own sedation practice,
governance frameworks and reflect on the quality of sedation care
being provided for their patients. On the surface this could be
regarded as a positive, but sadly the process led to some dental
teams choosing to cease to provide conscious sedation within
their practices as the burden of increased governance, regulation
and requirements for on-going training were deemed to be too
onerous.
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Thankfully this time of uncertainty seems to have passed and many
dental teams have consolidated their approach to sedation and
taken the necessary steps to ensure all clinical staff are compliant
with the ethos of the guidance documents. This is a good thing for
our patients and ensures dental teams are maintaining the
necessary skills, knowledge and experience through continuing
professional development (CPD), regular audit of their sedation
practice and immediate life support (ILS) training. However, this
more robust approach does create challenges for dental teams and
practice owners which need to be considered and managed.
Access to high quality sedation update courses is not easy,
especially for the wider dental team, and ILS courses are often
oversubscribed with long waiting lists. Practices are exploring ways
of delivering such training ‘in-house’ to improve the logistics and
reduce costs. Currently, there are opportunities for entrepreneurial
clinicians and trainers to develop and provide ‘in-house’ dental
sedation training with the aim of providing dental teams with their
requisite 12 hours of sedation-related CPD within the 5-year GDC
cycle. If this can be combined with ILS or ‘ILS-equivalent’ training, it
can form a very attractive product for many practices and their
teams.
For the authors, one of the most significant impacts of the IACSD
standards was the cessation of ‘advanced’ paediatric sedation
techniques within the primary care setting. As mentioned earlier
both authors had gained experience in the provision of multi-drug
sedation techniques, primarily for children, as part of consultant
anaesthetist-supported sedation team. Having moved away from
NHS referral practice the volume of this type of work had reduced,
but following the publication of the IACSD standards the decision
was taken to cease providing these sedation techniques altogether
as we were not part of a secondary care facility and did not have a
specialist paediatric dentist working as part of our team.
Considering the relatively low number of cases being provided by
2015, this was probably the right decision to take given the
circumstances. However, it is still a disappointment that a clinic
which had a 17-year legacy of providing predictable and effective
‘advanced’ sedation for over 100,000 patients stopped providing
those techniques, thereby losing those skills and experience, due
to a new ‘national standard’.
One of the biggest challenges within dental sedation post-IACSD is
the ability for ‘new starters’ to obtain the requisite knowledge, skills
and especially experience to be able to practice independently.
Whilst the number of accredited courses is increasing, many of
these only provide the didactic training and then require the
delegates to identify their own clinical supervisor and provide
cases to be treated within their own clinical environment. If the
individual works in a practice or setting which already provides
conscious sedation with a suitable ‘mentor’ this might be fairly
straightforward, but sadly this is often not the case. This is a big
challenge for private dental practices wishing to introduce dental
sedation into their service to support their patients. Clinical
supervisors may be unwilling to allow another dentist to come to
their practice to treat patients under sedation and if the supervisor
is required to take time away from their regular practice to observe
cases elsewhere, this can prove very expensive compensation for
lost clinical time. It is a shame that the ability for dentists to
gradually grow and develop their sedation practice has been lost
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and replaced with a system that requires all or nothing in terms of
a commitment to training and practice infrastructure.
It is likely that the changes in standards for training will ultimately
result in fewer dental sedationists, working in a reduced number of
centres treating a greater proportion of patients. On first
impressions this appears to be big positive for patients with
sedation being provided by more experienced, knowledgeable and
dedicated sedation teams. However, this creates the issue of
geographical accessibility for sedation and also whether patients
can have sedation provided at clinics of their choice. Within private
dental practices sedation is often indicated due to procedural
anxiety e.g. implant surgery, more complex restorative cases and
periodontal surgery and can enhance patient experience and
make the operative environment more relaxed for the clinical
team. With the current barriers to gaining adequate training and
experience in dental sedation it may prove more difficult for
patients to find private clinics offering sedation as an adjunct for
these more complex procedures. Often the answer to this is cited
as dedicated peripatetic sedationists who can provide this service
in a variety of clinical settings as required and according to the
demand. Whilst there are many circumstances where this can work
effectively it does require careful planning, organisation and
governance. It also poses a question regarding the level of
understanding and insight the operator may have regarding
sedation, and equally, the level of understanding and insight the
sedationist has regarding the operative procedure. This possible
barrier can be overcome through effective teamwork and
communication but can have a detrimental impact on the patient
experience if each party does not fully comprehend what the other
is trying to achieve.
If private dental practices are to remain successful in providing
dental sedation it is of paramount importance that these issues in
completing the required CPD, maintaining ILS training and
facilitating training of new team members can be managed
effectively. Peer review and collaborative audit is always an
extremely useful tool to reflect on and improve clinical standards
and this can be a challenge for private dental practices, especially
smaller ones. Within NHS practices clinicians may be working as
part of a larger referral network or moving towards managed
clinical networks which facilitate a more shared-care approach and
joint working. If private dental practices are to be able to fulfil the
expectations of the IACSD document these issues need to be
considered and practices may need to develop links with other
colleagues to achieve these aims.
Over the last few years patient expectations have increased in all
areas of dentistry and this is certainly true within private practice.
The use of social media by dental practices has become a
wonderful tool to communicate with potential patients, tell patient
stories and increase the profile of dentistry and what is possible.
This development has fuelled the continuing interest and
popularity of cosmetic dentistry along with other mainstream
media. This trend creates huge opportunities for practices and
their teams, but also brings challenges in terms of patients’
perception of what can be achieved and a sometimes-misguided
view that all things are possible for all people. Practices also need
to be able to meet these enhanced expectations not only with the
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treatment outcomes achieved, but in terms of patient experience.
Sedation can be used to great effect in such circumstances
especially for those patients who may have had previous
unfavourable experiences and have anxiety regarding certain
aspects of dental treatment. As previously discussed, thorough
assessment and diagnosis is vital in this area, but having sedation
as a potential management tool can create a unique point of
difference when compared with other practices and may be the
factor that encourages patients to choose you.
Within private dental practice many patients are over 60 years of
age and seeking care due to failing dentitions, issues with function
or a desire to improve their smile. Patients often present with high
periodontal, bio-mechanical and functional risk and require
extensive and complex treatment to address these issues and
achieve restoration and rehabilitation. In addition, patients may
have more complex medical histories with various co-morbidities
impacting on their ability to receive dental care and especially
sedation. Equally, patients may be anxious of treatment due to
previous experiences, struggle to cope with long procedures or
have strong gag reflexes. This often leads to an indication for
sedation, but this must be managed carefully dependent on the
patient’s medical risk status. If a patient is deemed unsuitable for
sedation within primary dental care often it can be extremely
difficult to access the necessary care under sedation elsewhere.
Waiting lists within secondary care and community dental clinics
for ASA III+ patients are significant and sadly these services are not
usually set up to be able to provide more complex restorative
dentistry for this ageing population. This problem is only likely to
increase in magnitude unless it is considered and accounted for as
part of a wider commissioning and procurement exercise around
dental sedation. It is disappointing to think that patients are often
denied more complex necessary care by virtue of their anxiety and
medical status. This may lead to more basic treatment planning
which is unlikely to address the patients concerns and needs or
meet their expectations.
As we look to the future and the next five years, our primary goal
would be to secure and maintain existing skills, whilst looking to
develop new areas of understanding as to how we might best
serve our patients. When we qualified there was a perception from
our undergraduate training that more complex restorative cases
were best managed in secondary care in the hands of consultants
and those on specialist training pathways. It is undoubtedly the
case that the need for advanced care has never been higher, with
most patients remaining at least partially dentate throughout their
lives.4 At the same time the nature of teaching hospital referral
pathways and waiting lists mean access to care is limited in clinics
that are already oversubscribed. In these circumstances it is often
the primary care practitioners with the skills, experience and desire
to ‘take on’ more complex cases that step into the breach.
As already alluded to, within an ageing population with
increasingly complex medical issues, management of the anxious
or procedurally anxious patient presents a challenge. Longer cases
such as those requiring extensive operative dentistry, complex
endodontic treatment, implant and periodontal surgery push the
limits of standard single drug benzodiazepine sedation. It would be
good to see more widespread opportunities to access training in
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the use of alternative behavioural techniques and advanced
sedation techniques for experienced sedationists.
Clearly such techniques need to be applied safely and in the
correct setting, but appropriate use of sedation with a different
profile, including those with analgesic properties have their place.
Patient controlled analgesia and sedation with drugs such as
fentanyl and propofol offer alternatives for longer cases and allow
patients to have a degree of control over their required level of
pain or anxiety control, at the time at which they most require it.
We would not suggest that such techniques are prescribed
routinely but are appropriately applied by trained teams in the
correct setting. This may mean developing primary-care training
pathways for dedicated sedationists in such techniques. It would
be interesting to see managed clinical networks forging
collaborations between primary and secondary care, to facilitate
the management of more complex cases. Peer review and debate
in these networks could provide a fruitful source of information
sharing to solve problems and generate new, more focused referral
pathways.
As dental sedationists we all recognise the core requirement of
good patient management. Taking a patient on a journey from
being dentally unfit and anxious to being orally and emotionally
rehabilitated is surely one of the most rewarding aspects of our
vocation. It could be argued that the addition of more and more
pharmacological support is in fact the opposite of what we should
be seeking to achieve for our patients. Teams working in Sheffield
have used cognitive behavioural therapy (CBT) techniques to
improve patients’ ability to access dental care without the need for
sedation.5 Online resources such as ‘Dental Fear Central’ are
available for patients to easily access, but introduce patients to
techniques such as hypnosis, that are not widely available. Perhaps
in the age of mindfulness and meditation Apps we need to be
individually and collectively drawing on appropriate behavioural
resources for patients so that they can be best placed to move
forwards with their care. Clearly this is not suitable for every
situation, but perhaps a similar perceived and monetary value
needs to be placed on time spent engaging with ‘talking therapies’
as is already ascribed to sedation solutions where they can be
shown to be effective. There needs to be more training available in
the application of CBT and hypnosis therapy for all clinical staff to
play a valuable role in the management of patients with dental
anxiety.
As with many aspects of dentistry, it is vital that we can manage
the expectations of patients and staff, such that experiences match
expectations. The old maxim of ‘under-promise and over-deliver’ is
still sound, but in a digital market-place flooded with glossy
images and beguiling promises it is easy to see how this equation
can be reversed. There is seldom any better advert for what we do,
than our own patients, but our own natural modesty can often
hold us back from obtaining feedback or testimonials. Certainly,
filmed testimonials of rehabilitated anxious patients, sharing their
experiences, can prove to be powerful in terms of a point of
reference for other anxious potential customers. However, within
the constraints of busy clinical practice, we often lack the time or
overlook opportunities to fully utilise the recommendations from
these, our best advocates. There are certainly opportunities to use
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non-clinical staff to follow-up such patients to gain feedback and
encourage them to share their experiences.
It is important that a desire to provide any new treatment or
technique is backed up with a commitment to ongoing training
and resources and this is very true in the provision of conscious
sedation. Practitioners need to invest a great deal of time and
effort to develop the appropriate level of knowledge, training and
experience to become confident, competent sedationists. This
investment needs to be matched with support, drive and financial
resources by those with operational responsibility for the practice
or service. A well-supported practitioner with appropriately trained
dental nurses, necessary equipment and materials and a welldesigned environment will build the practice. Well-informed and
engaged practice leadership will be able to work with its clinicians
to ensure that they are appropriately resourced. Ideally this would
include appropriate training for those in ownership and
management positions to thoroughly understand the particular
issues pertaining to a successful sedation service. More than
anything it is important to have a shared vision as to how we see
practices developing from the ground up.
New-builds or practices undergoing refurbishment can factor the
provision of conscious sedation into their planning. Gas-piping or
access for nitrous oxide delivery and scavenging and a dedicated
recovery area are aspects of practice development planning that
are more difficult to install in retrospect. In the centre of York for
example, many of the buildings have restrictions placed on them
due to their historic nature. In such circumstances it may not be
logistically possible to have a recovery area separated from the
operatory. In order to square the circle of blocking out a surgery to
allow sedation-mediated treatment and appropriate recovery time
prior to discharge, the practice would need to factor this in its fees.
Where none of the infrastructure and training is in place, local
market forces may make it impractical to start a service providing
sedation, without the full backing of all stakeholders. We have
previously discussed the challenges for ‘new starters’ and again it is
worrying to see how newly qualified dentists wishing to develop
an interest in conscious sedation will gain the appropriate level of
experience in their own environment.
Accessing the right training, mentoring and support at the time it
is required is also key to the success of a venture. Training
individually and in teams is not always easily accessed across the
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UK and it can present a challenge to find appropriate courses and
to keep staff motivated to pass their examinations and
assessments.
As we look to the longer term, one would hope to continue to
provide high quality patient care in all aspects of our sphere of
competence, including the provision of appropriately provided
conscious sedation. Patient demand and expectation is likely to
increase the demand for behavioural aspects of anxiety
management and these will need to become a vital tool in the
armamentarium of any practitioner involved in the management
of anxious patients. It is exciting to consider the opportunities that
may arise through collaboration with other healthcare
professionals to develop complimentary patient pathways using a
variety of approaches e.g. CBT, hypnosis, more tailored and
bespoke sedation techniques. Private dental practice may well lead
the way in innovation and progression due to reduced obstacles in
terms of contracts, commissioning and capped funding.
The future of dental sedation within private dental practice looks
good and as patient care evolves with new evidence, technology
and ideas, it is vital that those engaged with dental sedation
ensure it remains the effective adjunct that we have today and
meets the needs and desires of our patients. This may be achieved
through the introduction of new sedation agents, techniques or by
giving patients access to a more varied palette of behavioural
management options. We must look to the future and dedicate
time and resources into the training and development of younger
colleagues within the field of dental sedation, such that patients
can continue to access this vital aspect of clinical practice.
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I have been working for Lothian Oral Health Service (formerly
Lothian Public Dental Service, recently amalgamated with the
Edinburgh Dental Institute) as part of the Special Care Team for
almost 10 years. During that time, part of my role has been to
provide inhalation sedation and intravenous sedation for adult
patients. My first experience providing intravenous sedation was as
an undergraduate at Glasgow Dental School, I gained further clinical
training in hospital and community posts in Scotland. Updating my
skills at the SAAD course in 2012 and my recent completion of the
Bristol University Open Learning for Dentists Conscious Sedation
unit, gave me the skills to deliver single agent intravenous sedation
to provide dental treatment for mostly anxious adults, ASA
categories 1 and 2.
Inhalation sedation with nitrous oxide is used throughout the
service in Lothian in numerous community clinics and hospitals, to
treat a variety of patient groups including anxious adults and
children, medically compromised patients and patients with
learning disabilities. Currently Lothian’s dentist-led intravenous
sedation service operates in two clinical sites (one community clinic
and one clinic within a general hospital) providing mostly
intravenous sedation using midazolam and, less frequently, oral or
intranasal sedation. The anaesthetist-led service primarily treats
patients with medical issues that affect the safe provision of
sedation, typically ASA category 3 or 4. Examples include those with
poorly controlled COPD or cardiac disease, sleep apnoea and an
increasing number of bariatric patients. Additional patient groups
sedated in the anaesthetist-led clinic include those with dementia,
moderate to severe learning disabilities, patients who have not had
a favourable effect during sedation with midazolam alone and
patients with a history of drug use. The anaesthetist-led service
often provides treatment with propofol, sometimes combined with
midazolam and increasingly delivers intranasal midazolam,
particularly in the treatment of patients with learning disabilities.
We offer the full range of NHS treatments required to achieve oral
health, as outlined in the Scottish Statement of Dental
Remuneration, one caveat being that the service does not routinely
provide molar endodontics or fixed prosthodontics under sedation.
In the last 5 years, our service has changed in a number of ways:
many improvements were driven by the recommendations outlined
in Standards for Conscious Sedation in the Provision of Dental Care,
Intercollegiate Advisory Committee for sedation in Dentistry (2015)
and Conscious Sedation in Dentistry, produced by the Scottish
Dental Clinical Effectiveness Programme. Developments include:
• Introduction of a new local guidance document and new
patient information leaflets
• The anaesthetist-led service has moved from a community clinic
to a hospital site
• Dental therapists trained and now providing dental care under
inhalation sedation
• Use of optiflow system for delivery of oxygen
• The service is now subject to sedation practice inspections.
In order to comply with national guidelines our patient information
leaflets were reviewed and updated. A new document: NHS Lothian
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Conscious Sedation Guidelines, containing local protocols, has been
produced and disseminated to all staff involved in sedation. Moving
the anaesthetist-led service from a community clinic to a hospital
site was a change initiated by anaesthetic staff in order to improve
patient safety, given the complexity of patients treated, an acute
hospital site was deemed more appropriate. An additional driver
was the availability of a bariatric chair in this site. Another addition
to these sessions has been the optiflow system for delivery of
oxygen; a non-invasive device which warms and humidifies high
flow nasal cannula air/oxygen blends meaning that very high nasal
flows can be tolerated. This is now frequently utilised for bariatric
patients undergoing sedation. Dental therapists are now providing
dental care under inhalation sedation which has improved patient
access and reduced waiting times across the service, particularly
benefiting paediatric patients.
An apparent increase in the number of bariatric patients being
referred for sedation has led to a change in protocol where
previously patients with BMI of 35 and above would be referred to
our anaesthetist-led service. Currently most patients with a BMI
greater than 40 requesting sedation will be streamed to be seen by
an anaesthetist.
Overall, the changes have improved the service we provide creating
more efficient patient pathways, enhanced patient safety and
ensuring our compliance with national sedation standards. The
move to a hospital site for the anaesthetist-led service has, however,
disadvantaged some patients, depending on their geographic
location within the health board area.
The future of Lothian’s current sedation service and my role within it
are likely to be impacted in the coming years by the
implementation of the Scottish Oral Health Improvement plan. This
‘sets out the future of oral health improvement and NHS dental
services in Scotland’ and includes a push to make more intravenous
sedation available on the high street, stating that ‘…intravenous
sedation procedures can be delivered safely and more cost
effectively in a primary care setting.’ Although definitive evidence of
improved cost effectiveness seems lacking, the plan includes a
‘system of accreditation that recognises GDPs with enhanced skills’.
The timescale for implementation of this, the framework for
remuneration, level of enthusiasm from general dental practitioners
to engage and thus the knock-on effect for the PDS remain unclear.
Apparently, GDPs ‘will continue to be complemented by the
Hospital Dental Service (HDS) and the PDS.’ One assumes that, as
with other areas of Public Dental Services, sedation will continue to
move towards becoming a more specialist service. The future for
our sedation team may then be to provide sedation for only
complex cases ASA 3 and 4, bariatric, multiple medical co-morbities
and other conditions requiring advanced sedation techniques. The
possibilities include: a requirement for upskilling of current dentists
in PDS practising sedation or perhaps reduced numbers of dentists
providing sedation with a greater proportion of anaesthetist-led
sessions. Potentially significant changes ahead then for sedation
services in Lothian and our role in continuing to provide care to a
range of vulnerable patients.

SAAD DIGEST | VOL.36 | 2020

OPINION 2020 VISION
A 2020 vision: from Bristol Dental School and Hospital
Akhila Muthukrishnan BDS MPhil FDSRCS FFDRCSI FDSRCS Ed PGCME FHEA
Honorary Consultant in Special Care Dentistry and Clinical Teaching Fellow,
Bristol Dental School, Lower Maudlin Street, Bristol, BS12LY
Correspondence to: akhila.muthukrishnan@bristol.ac.uk
I joined Bristol Dental School and Hospital in November 2018
where I lead teaching in conscious sedation at both undergraduate
and post graduate level. I also deliver a conscious sedation service
under the umbrella of the Department of Adult Dental Health. The
school is shortly to launch a new undergraduate curriculum and I
am responsible for incorporating into this, Special Care Dentistry,
and a helical theme of Whole Person Care. My journey to this point
has led me through rich and varied experiences in the General,
Community and Hospital Dental Services, and through a number
of specialties.

Current provision of sedation service
I am delighted that we have resumed a referral service for
conscious sedation in the department of Adult Dental Health, after
a brief gap due to staffing changes. Referring practitioners and
patients appear to be equally pleased! The service is delivered in a
primary care community outreach centre (South Bristol
Community Hospital) and ‘Standard’ techniques are used.1 We use
Inhalation Sedation with nitrous oxide (IHS), single drug sedation
with Intravenous (IVS)/ Oral (OS)/ Transmucosal (TMS) midazolam,
or a sequential combination of drugs as permitted within the
Standards. Restorative care intended to restore oral health includes
restorations, periodontal treatment, and occasionally, extractions
where this is part of a restorative plan. Complex restorative
treatment such molar endodontics and crown and bridge work is
not routinely provided. Conscious sedation services are also
provided within the Dental Hospital Departments of Adult Dental
Health, Oral Surgery, Paediatric Dentistry and Special Care
Dentistry, and by the Primary Care Dental Services (PCDS).

Current provision of sedation
teaching
BDS students study a theme of Pain and anxiety management
including psychological aspects, throughout their course. Didactic
teaching and summative ‘must-pass’ assessments in conscious
sedation occur in Year 4 of the BDS programme. The postgraduate
certificate (PGC) in Clinical Conscious Sedation and Anxiety
Management remains popular and is usually oversubscribed.

Strengths
Students and supervisors experience conscious sedation
integrated within a primary care environment and this has a strong
role in demystifying conscious sedation. Our outreach centre also
houses the PCDS and has good facilities for special care patients,
which enables professional networking across the dental hospital
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and PCDS in the context of conscious sedation and special care
dentistry.
We have collaborative teamworking with students from the school
of hygiene and therapy. Patients can be referred for diet and oral
hygiene advice where appropriate, before they receive their
definitive care aided by conscious sedation. Patients, perhaps
unsurprisingly, seem to respond to motivational guidance when
they know there are to be no needles and drills in sight! This
approach has received good patient and student feedback.
We have a core group of sedation certified dental nurses and a
robust governance framework to support their ongoing
professional development. There are clear pathways for referral for
General Anaesthesia, where appropriate.

Change - the only constant
A significant change occurred in undergraduate teaching when
the Trust introduced a Standard Operating Protocol (SOP). This SOP
states that whilst undergraduates may continue to administer
inhalation sedation with nitrous oxide and oxygen they may not
administer intravenous midazolam. Bristol Dental School had
previously provided undergraduate hands-on experience in
intravenous conscious sedation prior to this SOP. With the
introduction of the Trust SOP in early 2019, this was brought to
an end.
Happily, this does NOT affect postgraduate provision in any way. In
addition, those with appropriate sedation training can continue to
administer Midazolam.
By way of background, as I mentioned above, there was a period of
transition due to staffing changes. I came across this SOP two
weeks into my new role, as I negotiated my way through the usual
maze of passwords and protocols. I must admit, it reminded me of
the infamous ‘safety educational decrees’ in the Harry Potter series
of books.2 On investigation, it became clear that this had been an
extremely difficult decision both for the Trust and the school. It
was imposed by the squeeze on staffing resources, restricted
supervisor ratios and the demands of the curriculum changes. As
one can imagine, there has been very divided opinion about this in
the school.

Where would we be without
challenges?
As with most of the NHS, demand can exceed capacity in nearly all

13

OPINION 2020 VISION
specialties and this impacts directly on the sedation provision
offered by each department.
Patients too have increasingly complex needs such as bariatric
needs, airway related complexities and medical co-morbidities.
There are also patients who do not respond optimally to ‘standard’
conscious sedation techniques.

Looking ahead
At a service level, we are now working together on a clear referral
pathway, and acceptance criteria. There will be ongoing dialogue
with the MCNs with the aim of equity in dental care provision. Yes,
that does mean managing patient and referrer expectations in a
service that has shrunk. I bet that sounds familiar!
There have been reports of variability in undergraduate teaching
of conscious sedation in the UK.3 A new snapshot would help to
inform educators. We are working across departments to work out
how best we can enable exposure to assessment and treatment
with conscious sedation for our undergraduate students.
Technology Enhanced Learning (TEL) has been very useful in
providing other forms of learning via patient treatment videos,
flipped classroom and case- based teaching. However, none of
these is a replacement for hands-on experience.

Patient and student voice are the core of what we do. We will be
engaging in an ongoing process of monitoring demand and
capacity from both perspectives. This in turn will inform
developments in collaboration with clinical, management and
academic colleagues. The NHS long term plan provides context,
with its emphasis on reducing health inequalities, improving
mental health and collaboration between primary and secondary
care; just to name a few goals.4
Despite all changes, human suffering remains a constant.
Conscious sedation will always have a place in dentistry as one
among many tools to help patients overcome anxiety and
suffering.
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Introduction

Operative procedures

Conscious sedation is in my view a vital adjunct to the practice of
oral surgery. This article describes my training pathway in
conscious sedation, a description of my current practice and my
view on the challenges and opportunities we face in the next
10 years.

We perform a full range of dento-alveolar procedures with
intravenous sedation but tend to operate unilaterally for third
molars and do dental clearances in stages over 2-3 visits
depending on the number of teeth standing.

Sedation training
Whilst I had some limited exposure to sedation as an
undergraduate, my intravenous sedation training began in what
would now be called my DCT3 year as a Senior House Officer in
Oral and Maxillofacial Surgery in a District General Hospital. The
process was akin to the ‘see one, do one, teach one’ approach of
times gone by, but we were fortunate to work with very
experienced sedation nurses who kept the patients safe. I
subsequently completed the SAAD course and have carried out
research on the Index of Sedation Need1 (IOSN) whilst I was at
King’s College Dental Hospital.2 I have had significant experience
with inhalational sedation during my 6 months in the Community
Dental Service during my DCT2 year and subsequently in a
specialist oral surgeon CDS post.

Description of service
I now practise as a Consultant Oral Surgeon at the Great Western
Hospital in Swindon for 3 days a week and I am also Clinical
Director for Oral Surgery for CareUK, where we provide NHS oral
surgery at 3 sites in South and South West England. In both
services our conscious sedation is limited to midazolam only and
we do not currently offer inhalational sedation or offer sedation to
adolescents.

Patients seen
We tend to offer sedation where there is a high level of dental
anxiety or the likelihood of a difficult procedure, or both. The
prediction of difficulty is probably the trickier part in that even the
most straightforward looking tooth may turn out to require raising
of a flap and removal of bone, and generally it’s best to finish
whatever we’ve started. Exclusion criteria vary between the two
services but we turn down very few patients and the principal
difference is the Body Mass Index cut-off; 42kg/m2 at CareUK but
only 35kg/m2 in my NHS Trust.

Recent changes
The requirement for registration of sedation mentors with the
Sedation Training Accreditation Committee has caused some
significant difficulties. Our specialist trainee in oral surgery has
completed her sedation diploma and supervises our DCTs with
their sedation cases during their year with us. The fee for
registration is currently £200 for those in the public sector and as it
is not reimbursed by either the NHS Trust or Health Education
England, this ends up as a significant personal expense for a
dentist in training.
Another emerging challenge is that we are seeing far more young
adults whose first experience of operative dentistry is the need for
third molar removal. Many have never had local anaesthetic or
even fissure sealants and it is difficult to predict their tolerance of a
surgical extraction. Whilst an assessment with the IOSN may show
a low need for sedation, a bad experience has the potential to
create a phobia for the rest of their lives and I have a low threshold
for offering sedation to these patients.

Barriers and issues
I feel fortunate to work in two organisations where conscious
sedation is valued and supported. I have some concern that there
are areas of the country with very little or no conscious sedation
provision for oral surgery. I worry that the governance
requirements for sedation have become too onerous,
disproportionate to the risk, and that some providers have simply
decided it is easier to stop offering sedation. Oral surgery contracts
in primary care often pay a flat rate per case regardless of whether
sedation is given which can lead to less scrupulous providers
doing little or no sedation as it is perceived as being an ‘out of
pocket’ expense. Even where sedation is remunerated separately,
the fee paid is often insufficient to cover the true costs of
providing the service to the standard expected.

New developments in progress
We are working on introducing intravenous sedation for
adolescents which is currently not permitted by our Trust policy on
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conscious sedation. This would provide an alternative to general
anaesthesia in anxious teenagers for the removal of non-impacted
teeth, excision of mucocoeles and exposure of more superficial
canines.
We are also keen to introduce intranasal administration of
midazolam to our service where it would be especially useful as a
pre-med for particularly anxious children or those with special
needs on our paediatric GA lists. Our current practice is to use oral
midazolam which often causes a delay as the time to peak effect is
so variable. In these cases it would be administered by the
anaesthetist but the intention is that we train them in the use of
the atomiser device. We also intend to use it with special needs
adults (supplemented with intravenous midazolam) as we see an
opportunity to reduce our reliance on general anaesthesia for this
cohort of patients.

new service. In the case of intranasal administration, it will be a
long road to secure the necessary approval to change policies,
order and store high concentration midazolam or obtain the
necessary atomiser devices. Whilst we are fortunate that our
anaesthetic colleagues are supportive, disagreements on subjects
like fasting policy are commonplace. There is often a desire from
the Trust to have a single, consistent policy on conscious sedation
which can limit the scope for innovation or customisation in our
field.

10 year plan
I would like to see a small contraction in the proportion of patients
having general anaesthesia by offering a more flexible range of
conscious sedation options that widens access and provides
appropriate anxiolysis to everyone who would benefit from it.

Finally, we are considering a bariatric service and inhalational
sedation would be an ideal part of that offer to provide a safer
alternative to midazolam for morbidly obese patients.
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Current use of sedation - techniques
used, groups of patients seen and
dental treatment carried out

hospital site, which is an inpatient facility. ASA 1 or 2 cases are
treated in the outpatient setting. On occasions where deemed
necessary, ASA 3 cases can therefore be seen in a day case,
inpatient setting.

The Eastman Dental Hospital sees paediatric patients as secondary
and tertiary referrals for care. The full range of non
pharmacological and pharmacological behaviour management
techniques are available which allows the team to assess the
referred children according to behavioural and clinical treatment
needs.

What has changed in last 5 years was this an improvement or has
change made things worse?

Sedation has been an important pharmacological behaviour
management technique for anxious children within our service.
Inhalation sedation using nitrous oxide titrated with oxygen and
intravenous sedation with midazolam are the techniques used.
Inhalation sedation has been given for all ages, for many years, as
part of the Department’s routine management, where appropriate.
Intravenous sedation has been used for children 12 years and over
since the service was implemented in 2008 to reflect the current
guidelines at the time1,2 and those more recently.3,4 Sedation is
provided on a regular basis to treat electively booked cases and is
available for emergency care.
Treatments carried out under sedation involve the full range of
dental management for which children are referred. This may
include elective examination under sedation, preventive
treatments and acclimatisation, restorations, simple extractions,
root treatments and management of the trauma, impressions for
children with gag reflexes.
Sedation as inhalation or intravenous sedation is used for a full
range of more complex management for example surgical
extractions, removal of impacted teeth, removal of supernumerary
teeth, decoronation, exposure and bonding of impacted teeth,
frenectomies, biopsies, marsupilalisation, mucocele excisions and
salivary stone removal. The department also receives urgent
emergency referrals for traumatic injuries requiring stabilisation,
splinting and pulpotomies. Treatments for urgent infective
conditions such as incision and drainage, extirpations of infected
pulps are also managed under sedation if required.
EDH main site is an outpatient facility, however, as part of UCLH
Trust the department supports care provided through the main
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The department is required and strives to maintain governance to
be able to deliver a safe and effective sedation service. The
department has adhered to sedation guidelines produced that
relate to the service. Following publication of standards and
revised guidelines for children within the last 5 years,2,4 the service
has ensured compliance.
Prior to this the Standing Committee on Sedation for Dentistry,1
and NICE3 established standards of care.
Inhalation sedation has not seen any change in the patient cohort
receiving this form of sedation or staff providing the service.
However, stricter criteria for staff training and CPD has influenced
paediatric sedation at a national level. The IV sedation service has
developed at EDH with an increase in referrals for this service as
we were hospital based. This may be a result of some sedation
practices making the decision to stop providing intravenous
sedation techniques for children due to difficulties meeting
Standards criteria.
It could also be due to our service gaining popularity and
experience internally and externally. An interest in surgical
treatments has leant the IV sedation service towards being able to
provide care otherwise provided under general anesthesia by oral
surgery departments not used to providing sedation for children.
At EDH the success of care under intravenous sedation has helped
to reduce our surgical general anaesthetic cases by approximately
20%. We have been able to increase our treatments and referrals
for sedation allowing us to improve patient care and choice to our
patients.
Guidance has resulted in an improvement to our documentation
and record keeping. Audit trails and sedation log data are now
better maintained than historically. With the recent move of the
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Eastman to a new facility, we have also developed a specific
sedation procedure zone where all specialties are grouped
together to provide sedation for patients in a dedicated area. This
will consolidate governance of the Teams for training, audit and
continuing development going forward, and could be seen as a
direct and positive influence of the Standards and guidelines that
have been produced.

Access to appropriate training courses and experience for
advanced sedation techniques in paediatrics is a challenge as few
such courses exist.

What are the barriers/main issues in
your current role, what developments
are you planning / hoping for in the
next 5 years?

Opportunities - the ability to be able to expand sedation
techniques and services in hospitals and secondary care
environments to be able to provide a safer environment for
children to receive dental care. Managed clinical networks could
help provide the opportunity to facilitate shared care for patients
locally with more complex treatments under sedation being
correctly identified and referred into hospitals.

At the Eastman there are no specific barriers to the provisions of
our inhalation and intravenous sedation services as they currently
are configured - inhalation sedation all ages and intravenous
sedation (midazolam) 12 years and over.
However, the paediatric team do wish to expand the sedation
services we can offer, and approval of a suitable current business
case is therefore required. With the move of the Eastman Dental
Hospital to our new site, and suitable close support, we can now
consider advanced paediatric sedation care for children under the
age of 12 years, to include oral, intranasal and intravenous sedation
with midazolam. The department would like to offer these
techniques as appropriate for children 8 years and older and fully
utilise the environment and facilities now at our disposal.

What are the challenges and
opportunities that will influence the
chances of success?
Challenges we face are multifactorial; retaining trained staff, mainly
nurses, maintaining CPD and regular training with increasing
financial strain on the NHS is problematic.
Medical colleagues support; distrust of dental sedationist providers
despite similar training standards, and colleagues viewing dental
providers as competition to their sedation practice.

Another challenge is to be able to change the mindset of dentists,
specialists, and non specialists to train and provide non inhalation
sedation techniques for children due to preconceived ideas and
bias related to press incidents in the past.

Where do you see yourself/your
service in 10 years from now?
We see our service expanding further to incorporate other
techniques such as oral and intranasal sedation and more
advanced techniques in lowered age range of patients. A merging
of services for patients between primary care, CDS and
secondary/tertiary care could be envisaged. The authors would also
see us developing networks and governance with other European
countries to share and encourage improved practice of different
sedation techniques, drugs and equipment used.
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It seems fitting that this year’s Digest of ‘2020 Vision’, should
include some remarks on the development and future of Virtual
Reality (VR) in the dental setting, or more specifically, on Virtual
Reality Exposure Therapy (VRET) for dental phobia.
For those new to the concept of VRET for dental phobia, let’s set
the scene. Cognitive Behaviour Therapy (CBT) continues to be the
treatment for dental phobia recommended by the National
Institute for Health & Clinical Excellence (NICE).4 CBT involves
exposure-based therapy, allowing an individual to gradually
approach their fears, using both imaginal and in vivo exposure.
Often photographs, sounds and videos are used before
confronting the objects/situations in real life. Advances in VR
technology provide a new and exciting medium for individuals to
become fully immersed within simulated dental environments for
the purposes of exposure, before even stepping foot in a dental
treatment room. Individuals could virtually access a dental clinic
and sit in the dental chair, from the comfort of their own home and
armchair! VRET is not to be confused with the use of VR to watch
films or scenes whilst having dental treatment. While novel and
helpful for some people, VR used in this way is essentially a form of
distraction and is unlikely to be helpful for people with more than
mild anxiety. In contrast VRET has potential benefit for people with
severe dental phobia.
The last decade has seen encouraging research findings in the use
of VRET for a number of phobias and anxieties, particularly for
those objects/situations difficult to expose oneself to in real life
(i.e. flying). Meta-analyses have demonstrated statistically
significant reductions in anxiety symptoms following VRET
intervention2,5,6 with benefits of allowing individuals greater control
of the exposure process, not to mention the ability to maintain
exposure outside of therapy sessions.1
Until recently, there had been no published research on VRET’s
application to dental phobia; then very coincidentally, two teams in
different parts of the world, simultaneously started researching its

SAAD DIGEST | VOL.36 | 2020

application! In Malaysia, an international research team applied
computer-simulated virtual environments for VRET with
encouraging reductions in dental anxiety in their recent
randomised controlled trial (RCT).3 Our UK-based team
commenced preliminary studies testing the feasibility of VRET
using in-real-life videos utilising 360-degree video software. The
experiences of 12 participants previously treated with traditional
CBT reveal positive views towards the immersive real-life films and
the use of VRET within CBT. All participants reported feeling in
control, a strong sense of realism and all with very few unpleasant
side effects; only 3 individuals reported brief sensations, which
included nausea and jaw ache. Further studies are planned,
particularly to ascertain how VRET may augment traditional CBT;
this could have the potential to improve patient outcomes,
increase access to CBT interventions and enhance service
efficiency without necessarily increasing costs. In a world where
technology is developing on an hour-by-hour basis, with most of
the population owning phones capable of entering the VR world –
a world of phobia-conquering opportunity awaits.
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Abstract
Introduction
Obstructive sleep apnoea (OSA) is a condition characterised by
repeated obstruction of the upper airway during sleep. Symptoms
include hypersomnolence, impaired concentration, increased risk
of road traffic accidents and poor quality of life. Untreated OSA can
also lead to cardiovascular complications. The aim of this review is
to identify and appraise the available literature regarding the
treatment of patients with OSA under conscious sedation.

insufficient sleep causes increased levels of cortisol, adrenaline and
noradrenaline which results in insulin resistance and consequently,
type 2 diabetes.3,4 Untreated OSA can also lead to cardiovascular
complications, including coronary artery disease, hypertension,
cerebrovascular accidents, congestive heart failure and myocardial
infarction.3,5
OSA is estimated to affect 1.5 million adults in the UK, with up to
85% thought to be undiagnosed.6 It is more common in men and
associated with obesity and older age.7 Risk factors and
complications are summarised in Table 1.

Methodology
A literature search was conducted to identify relevant articles
related to the provision of intravenous (IV) conscious sedation for
patients with sleep apnoea. The articles were appraised to
determine their quality and relevance to dentistry.
Results
Literature reviews report an increased risk of mortality and
morbidity in patients with OSA, following IV sedation, however,
more recent observational studies show that there is no greater
risk. Guidance from the American Society of Anesthesiologists
(ASA) for sedating patients with OSA was also reviewed.
Conclusions
Due to the lack of high-quality studies, there is insufficient
evidence to either support or refute whether patients with OSA are
at increased risk during IV conscious sedation. Based on available
evidence, recommendations are made for treating patients with
OSA under IV sedation for dentistry.

Risk Factors for OSA

Complications of OSA

• Male or post-menopausal
female

• Hypertension

• Obesity: body mass index
> 35 kg/m2

• Myocardial infarction

• Congestive heart failure
• Atrial fibrillation

• Large neck: collar size
> 17 inches

• Stroke

• Family history of OSA

• Type 2 diabetes

• Anatomical differences:
Retrognathia,
tonsillar hypertrophy,
macroglossia,
nasal obstruction

• Road traffic accidents

• Smoking and
alcohol consumption
Table 1: Risk factors and complications for OSA3,6,8

Introduction
Obstructive sleep apnoea (OSA) is characterised by repeated
obstruction of the upper airway during sleep, leading to
hypopnoea (reduced airflow) or apnoea (no airflow).1 This causes
snoring and vigorous breathing efforts to open the collapsed
airway which wakes the person to restore airway patency.2 This can
happen multiple times, resulting in sleep deprivation.1,2 Sleep
deprivation has been linked to hypersomnolence (excessive
daytime sleeping), impaired concentration, increased risk of road
traffic accidents and poor quality of life.1 Stress, related to
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Pathophysiology of Obstructive Sleep Apnoea
Normal airway
The portion of the airway from the posterior nasal septum to the
epiglottitis has little or no bony support.9 Normal airway patency is
achieved through the function of three main muscles. Within the
nasopharynx, the tensor palatine acts to lift the soft palate from the
posterior pharyngeal wall. In the oropharynx, the genioglossus is
responsible for pulling the tongue anteriorly to increase the size of
the oropharyngeal space. Within the hypopharynx, contraction of
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the hyoid muscles increases the size and stability of the airway.10
The muscles are collectively termed
the airway
muscles
$
$ dilator
$
$ and$
their action is summarised in Figure 1.11

$

$ $

$

$

$

Most patients with OSA have a smaller pharyngeal airway space
than
normal,
$ $
$ making them more susceptible to airway
obstruction.3,9 This can be due to increased soft tissue pressure on
the airway (a short, thick neck; an excess of fat deposits around the
pharynx); or a smaller bony compartment between the mandible
and spine (anatomical differences such as retrognathia,
macroglossia, or tonsillar hypertrophy).3
Diagnosis of Obstructive Sleep Apnoea
The gold standard for diagnosis of OSA is polysomnography,
conducted in a sleep laboratory, however, this is expensive and
requires specialist centres.1,3,6,7 In this setting, monitors are used to
measure different physiological parameters to accurately confirm
diagnosis.1 In the UK, pulse oximetry and a portable monitor are
commonly used at home for home diagnosis.6
The monitors measure or estimate the apnoea–hypopnoea index
(AHI). This is the number of apnoea or hypopnoea events per hour
during sleep. Apnoea is defined as cessation of breathing for 10
seconds or more, and hypopnoea is defined as an airflow reduction
of at least 50% for 10 seconds or more.8

$
Fig. 1. Anatomy of the upper airway, showing the action of the
$ muscles.11
airway dilator
Reproduced with permission from Dr J. Benumof.

$

During inspiration, movement of the diaphragm creates a negative
9
intraluminal pressure
the size
$ which
$
$reduces
$
$ of the
$ upper airway.
$
Whilst awake, mechanoreceptors in the upper airway detect
changes in intraluminal airway pressure. When the pressure falls,
$
$
the mechanoreceptors
cause contraction of the airway dilator
$
muscles, to open the airway and increase airflow.2,10 Whilst asleep,
$ $
$ $ $
$
$
$ $
$ $ $
$
$
the response of the upper airway mechanoreceptors to decreased
intraluminal$ pressure$ is reduced,
is loss
$
$ and$ there
$ $
$ of tone in the
muscles of the upper airway. However, in healthy patients this does
not normally result in airway obstruction.9,10

The severity of OSA is then classified: 8,12
•$

$ (≥ 5 but <$ 15 events
$ $ per hour)
Mild

•
•

Moderate (≥ 15 but < 30 events per hour)
Severe (≥ 30 events per hour)

Treatment of Obstructive Sleep Apnoea
The aims of treatment for OSA are to reduce somnolence, improve
quality of life and reduce the risk of related comorbidities. The
overall treatment goal is to reduce the number of apnoea or
hypopnoea events during sleep.6

Obstructive Sleep Apnoea
In OSA, the pharyngeal walls collapse leading to hypopnoea or
apnoea.1,10 This is due to the inability of the upper airway dilator
muscles to maintain airway patency against the negative
intraluminal pressure produced during inspiration.3 Patients with
OSA have reduced neuromuscular activity in their airway dilator
muscles which predisposes them to airway collapse.3 Despite
$
respiratory effort, adequate ventilation is not achieved, therefore
$ the patient becomes hypoxic, hypercarbic and acidotic.2 This
activates chemoreceptors in the central nervous system to provoke
$
arousal, and wake the patient from sleep, to end the
$
$
$ $
$10 The
$ patient
$
$
$asleep again,
$
$ and
$
hypopnoea/apnoea.
then falls
the
6
cycle
see Figure 2.
$ begins,
$

Weight loss
Intensive weight loss has been shown to reduce the severity and
symptoms, therefore this should be encouraged in all overweight
patients with OSA.8,12
Continuous positive airway pressure (CPAP)
CPAP is recommended for moderate to severe OSA; or mild OSA if
$ patients are symptomatic, or high-risk drivers.8 It is the first choice
$

of therapy in these patient groups.6,12 CPAP delivers compressed air
into the airway to prevent obstruction. This can be via a full-face
mask,
a nasal mask which only
$ covers
$ $ which
$ $ the$ mouth
$ and nose,
$
covers the nose, or a nasal pillow
mask
which
rests below the nose,
$
see Figure 3.13

$
$

$
$
$

$

Fig.2. The cycle of obstructive sleep apnoea.6
Reproduced with permission from the British Lung Foundation.

Fig.
$ $ 3. Different types
$ $ of$ CPAP masks
$
$
$ $ available.
$
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Mandibular Advancement Device (MAD)
Custom made MADs are oral appliances which hold the mandible in
a forward position, thereby opening the upper airway and reducing
collapsibility.8 They are not as effective as CPAP at reducing AHI with
moderate-severe OSA, but can be valuable in patients with mild
disease, or those unable to tolerate CPAP therapy.8,12 The
disadvantage with MADs is that they require an adequate dentition
and may exacerbate temporomandibular joint disease.8
Surgery
A uvulopalato-pharyngoplasty is the most common procedure to
decrease upper airway collapsibility. However, reduction in
symptoms is small, with less than 50% of patients having a longterm significant reduction in symptoms.8 Mandibular advancement
surgery is very successful in patients with a retrognathic mandible,
with OSA being cured in greater than 90% of non-obese patients.8

Methodology
A literature search using Medline, PubMed and the Cochrane
library using keywords ‘conscious sedation’, ‘dental sedation’,
‘moderate sedation’ and ‘sleep apn*’. ‘Sleep apn*’ was used to
include English and American spellings. Articles in English with full
text available through King’s College London library were included.
The search was limited to OSA, as the rarer condition of central
sleep apnoea, is beyond the scope of this review.
Due to the lack of dental specific literature, articles relating to
conscious sedation for patients with OSA in other fields were
included. In total 13 articles met the inclusion criteria, see Table 2.
These were appraised to determine their quality and relevance to
dentistry. Inhalation sedation was excluded as it does not carry
risks of respiratory depression and airway collapse. Therefore, this
review focuses on intravenous (IV) sedation in patients with OSA.

Author and year

Study Type

Subjects

Reason for sedation

Drugs studied

Jain & Dhand2 2004

Literature review

-

Anaesthetist led IVS/GA for
variety of procedures

Not specified

Chung et al3 2008

Systematic review

198 articles reviewed

Anaesthetist led IVS/GA for
variety of procedures

Midazolam, opioids
and propofol.

Soares et al4 2011

Case report

1 adult male with OSA

Sedation not carried out

Not specified

Moos et al10 2006

Literature review

-

Endoscopy

Midazolam and propofol

Sharma et al14 2003

Prospective cohort

26 adults

Bronchoscopy or colonoscopy

Midazolam only (n=11)
Benzodiazepine +
opioid (n=15)

Khiani et al15 2009

Prospective
case control

233 adults
(90 high risk OSA,
143 low risk OSA)

Endoscopy

Midazolam + opioid

Gill et al16 2010

Retrospective
case control

400 adults
(200 with OSA,
200 controls)

Endoscopy

Midazolam, meperidine,
fentanyl and
promethazine

Mudambi et al17 2015

Retrospective
case control

3357 adults
(983 with OSA,
2374 controls)

Colonoscopy

Not specified

Andrade et al18 2016

Prospective cohort

500 adults
(248 with OSA,
252 controls)

Endoscopy

Pethidine, midazolam,
fentanyl and
diphenhydramine

Gross et al19 2014

Guidelines based
on literature and
expert opinion

-

Anaesthetist led IVS/GA for
variety of procedures

Not specified

Spence et al20 2015

Literature review

-

Anaesthetist led IVS/GA for
variety of procedures

Not specified

Soto et al21 2004

Prospective cohort

40 adults

Anaesthetist led IVS for
variety of procedures

Midazolam, fentanyl,
ketamine and propofol

Kasatkin et al22 2017

Case report

1 adult female
with OSA

Dental implants

11 mg midazolam

Table 2: Literature included in the review. IVS = IV sedation. GA = general anaesthesia
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Obstructive Sleep Apnoea and the
Provision of Conscious Sedation
What are the risks?
The literature regarding the use of IV conscious sedation for
patients with OSA in dentistry is very limited. Most studies
identified relate to IV sedation for patients undergoing endoscopy.
One prospective cohort study14 found that 74% of patients
receiving IV sedation for endoscopy showed signs of hypoxia and
airway obstruction, detected by polysomnography. However, it is
limited by its small sample size (n=26). Midazolam alone was used
for 11 patients, however a further 15 patients received a
benzodiazepine plus an opioid. This combination of sedative drugs
could explain the high rates of complications found.
Moos et al reviewed the literature relating to IV sedation in
endoscopy and reported that patients with OSA can experience
complications such as respiratory arrest, upper airway obstruction,
coma and death. The anatomical airway differences in patients
with OSA means they are at increased risk of airway collapse when
a sedative drug is given. This is supported by a systematic review3
that reported midazolam, propofol and opioids have all been
shown to cause airway collapse. Moreover, patients with OSA can
experience upper airway obstruction after the administration of a
relatively small dose of sedative medication.10 Another review2 also
reports that obstruction of the upper airway in conscious sedation
may be out of proportion to the level of sedation.
10

On the contrary, a number of studies suggest that patients with
OSA are at no greater risk of airway compromise when undergoing
IV sedation for endoscopy procedures.
A prospective case-control study15 assessed patients’ risk of OSA,
with 143 defined as low and 90 as high. Rates of transient hypoxia
during IV sedation (midazolam and opioid) were recorded. It was
found that the rates did not differ between the two risk groups,
and concluded that patients can undergo conscious sedation with
standard monitoring practices. Although the clinicians providing
the sedation in this study were blinded, a major limitation is that
OSA was not diagnosed with polysomnography.
A retrospective case-control study16 compared 200
polysomnography diagnosed OSA patients, to 200 controls.
Endoscopy reports were reviewed to identify sedation related
complications. Results showed that no cardiopulmonary
complications, reversals or intubations occurred in either group. In
the OSA group, one patient experienced hypoxaemia that
responded quickly to supplemental oxygen. The conclusion was
that IV sedation can be used safely for patients with OSA without
complications. However, limitations were that the data was
obtained retrospectively without access to the full endoscopy
notes, a variety of practitioners were studied, and a number of
different sedative drugs were used.
Another retrospective case-control study17 reviewed 983
polysomnography diagnosed OSA patients, compared to 2374
controls. The results found that the number of hospitalisations,
intensive care admissions, and subsequent emergency visits, did
not differ between the OSA and control group, except in patients
with severe OSA (AHI >50). They concluded that proper perioperative monitoring helps to prevent complications in patients
with OSA undergoing IV sedation. This study has the merit of a
large number of patients, increasing the validity of the conclusions.
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A recent prospective cohort study18 evaluated 248 patients with
moderate to severe OSA, compared to 252 controls. Heart rate,
blood pressure and oxygen saturations were recorded at 3-minute
intervals. Data analysis found that no patients experienced an
adverse outcome, none required endotracheal intubation or
reversal of the sedative. There were no statistical differences
between the rates of tachycardia, bradycardia or hypoxaemia
between the OSA and non-OSA groups. The study concluded that
despite the presumed risk of cardiopulmonary complications, no
special precautions are needed when providing sedation for OSA
patients. This study evaluated a large number of patients with OSA,
properly diagnosed with polysomnography. It also used objective
measurements, reducing the observer bias. A disadvantage was
that investigators were not blinded.
Overall, the literature regarding the risk of providing IV conscious
sedation for patients with OSA is conflicting. A lack of high quality
randomised controlled trials prevents a valid conclusion being
drawn into the actual risk associated with providing IV sedation for
this patient group.
Recommendations for patients with OSA undergoing sedation
In 2014, The ASA Task Force published guidelines entitled ‘Practice
Guidelines for the Peri-operative Management of Patients with
Obstructive Sleep Apnea’.19 This makes recommendations for the
peri-operative management for patients with OSA undergoing
moderate sedation. A drawback of these guidelines is that due to
lack of robust evidence, most recommendations are based on
expert opinion, therefore they only represent low level evidence.
Based on this document and the available evidence,
recommendations for patients with OSA undergoing IV sedation
are outlined below, and summarised in Figure 4.
Pre-operative Assessment
All patients should have a thorough pre-operative assessment
prior to conscious sedation to determine their suitability.23 It is
estimated that nearly 80% of men and 93% of women with
moderate to severe sleep apnoea are undiagnosed.5 Therefore, it is
important to screen patients to determine their risk of OSA. 2,20
Whilst there are a variety of tools available to assess the risk of
OSA, the STOP-BANG questionnaire is the only tool developed and
validated for use within a surgical setting, with the accuracy tested
by polysomnography.4,5,20 It is an 8-item questionnaire with one
point scored for each:8
STOP BANG Questionnaire5
S - Snoring: Do you snore loudly (loud enough to be heard
through a closed door)?
T - Tired: Do you feel tired/sleepy in the daytime?
O - Observed: Has anyone observed you stop breathing during
sleep?
P - Blood pressure: Do you have high blood pressure?
B - BMI: BMI over 35?
A - Age: Over 50 years?
N - Neck circumference: Greater than 40 cm?
G - Gender: Male?
A total score greater than 3 indicates a patient is at risk of OSA, and
a score of greater than 5 predicts moderate to severe OSA.8
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YES
Assess severity of OSA. Refer to secondary care for
moderate to severe OSA, or mild OSA with
comorbidities. Inhalation sedation can be used as an
alternative for patients with severe OSA.

Does the patient have a
diagnosis of OSA?

NO

Assess using STOP - BANG
questionnaire 5, 20

Pre-operatively
•

Encourage use of MAD/CPAP preoperatively.

•

Assess feasibility of using CPAP device during treatment.

•

Request patient to bring CPAP device on day of sedation.

Peri-operatively
•

Where possible use patients own CPAP device during

If score ≤ 3
proceed with
sedation as
normal

If score >3
postpone elective
treatment and
refer to GP

sedation.19
•

Administer the sedative drug with careful titration, using
the minimum dose required.2

•

Avoid the concomitant use of benzodiazepines and
opioids due to increased risk of respiratory depression.

•

Ventilation should be monitored clinically, using
continuous pulse oximetry and capnography where
possible.19

•

Episodes of oxygen desaturation should be managed
immediately with head tilt/chin lift and supplemental
oxygen as required.

Post-operatively
•

Recover patients in the upright position.19 Consider
keeping them longer in recovery.

•

Administer supplemental oxygen until the patient can
maintain baseline oxygen saturation with room air.19
Ensure the patient is fully monitored clinically and with
pulse oximetry until ready for discharge.19

•

Avoid opioid analgesics for pain relief.22

•

Advise patients to use CPAP machine at home if planning
to sleep post-operatively.

Fig. 4. Recommendations for the management of patients with OSA undergoing IV sedation for dentistry.
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Peri-operative Management
Due to the increased risk of airway collapse in patients with OSA,
sedative drugs should be titrated carefully to ensure that upper
airway tone and respiratory stability are not compromised.2
The ASA guidelines state that ‘ventilation should be monitored by
continuous oximetry and continuous capnography to allow early
detection of airway obstruction’.19 Pulse-oximetry monitoring is
routine for patients undergoing IV sedation for dentistry, however,
capnography is not.23 There is evidence that capnography can detect
episodes of apnoea under IV sedation which are not identified
using standard pulse-oximetry.21 This is supported by a literature
review2 which suggests that abnormal end-tidal CO2 readings can
alert the clinician of impending respiratory complications prior to a
fall in oxygen saturation. Conversely, a recent randomised controlled
trial into the use of capnography for dental conscious sedation (IV
midazolam) has found no statistically significant differences in the
rates of hypoxaemia between the experimental group (pulseoximetry and capnography) and the control group (pulse-oximetry
only).24 However, this study did not specifically investigate patients
with OSA, therefore more research needs to be done.
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Abstract
Background: Conscious sedation may facilitate the provision of
dental treatment for anxious children, negating the need for
general anaesthesia. The undergraduate inhalation sedation clinic
enables the student to meet the standards for registration as a
dental professional, to apply theoretical learning, and to assess
dental anxiety in their future practice.
Aims: Evaluate utilisation of an undergraduate inhalation sedation
clinic for child patients. Determine whether treatment planned is
successfully delivered. Explore the use of behaviour rating and
anxiety scales.
Objectives: Inform the development of novel undergraduate
curricula, patient pathways and outcomes.
Method: Retrospective analysis of 50 consecutive case records for
patients attending the undergraduate inhalation sedation clinic.
Results: 62% (n=52) of appointments were attended. 90% (n=47)
patients completed planned treatment. 6% (n=3) refused and were
referred for general anaesthetic. MCDAS was completed 16% (n=8)
at consultation. Anxiety was recorded as 86% (n=43) with a Frankl
scale of (+) or (++) and 86% (n=43) received a Houpt score of >4.
Conclusion: Provision of dental care to an anxious cohort of
children enables undergraduate students to demonstrate
compliance to the GDC document ‘preparing for practice’.
Utilisation of the clinic is suboptimal. Improved utilisation of
MCDAS may improve patient pathways.

Introduction
Inhalation sedation with nitrous oxide is widely accepted to be a
safe and effective technique for the treatment of anxious children.1-4
Success and outcomes are dependent on the patient’s response to
behavioural management techniques, and the appropriate titration
of nitrous oxide.5,6 Implementation of non-pharmacological
behaviour management techniques can facilitate the attendance
and delivery of dental care to anxious patients.7-9 The coupling of
conscious sedation and non-pharmacological behaviour
management provides an appropriate alternative to general
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anaesthesia in carefully selected cases.10,11 The undergraduate
inhalation sedation clinic provides dental students with the
opportunity to clinically apply theory provided through didactic
teaching, and to increase their experience of clinical dentistry with
young patients.
A multitude of behavioural scales may be useful to inform the
management of anxious paediatric patients.12,13 The Modified Child
Dental Anxiety Scale is reported in the literature to be a reliable
and valid measure of dental anxiety in children.14 Furthermore, the
Frankl and Houpt behavioural scales are widely used to describe
the behaviour of anxious children during dental treatment.15 The
Frankl scale is a reliable and frequently used method of rating
children’s behaviours,16 which separates behaviours into categories,
ranging from definitely negative to definitely positive.
An alternate tool for evaluating the behaviour of anxious children
is the Houpt scale. This tool gathers information about alertness,
crying status, movements and classifies overall behaviour from
excellent (6), to poor (1).17 Ultimately, these tools are subjective
scoring systems that aim to rate and categorise behaviours. They
enable the clinician to reflect upon and predict behaviour during
the delivery of dental care. These tools also provide a formalised
record of behaviour, and are an educational resource for
undergraduate learning.
Consent is an integral feature of treatment planning for the
paediatric patient. In line with accepted guidance, it is important
that children and their families are provided with written
information about techniques available to assist anxious children
to accept care, and sufficient information on which to base
informed decisions, following a period of contemplation.18-20 Patient
information leaflets (PILs) which summarise the relevant
information and guidance may be useful as an adjunct for gaining
consent. It is recommended that providers of sedation services
carry out regular quality improvement review of their services.20
Review of undergraduate dental curricula across the UK reveals
variation in relation to experience of paediatric inhalation
sedation. In some Schools, delivery of sedation is mandatory, whilst
in others it is discussed, or observed. There is also variation in the
setting for the teaching of inhalation sedation in relation to
hospital and outreach settings.
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2. Determine whether treatment planned is successfully
delivered.

At the School of Dentistry in Liverpool, undergraduate students are
scheduled to assist and to deliver paediatric inhalation sedation in
the final two years of the BDS programme. This prerequisite of
experience is designed to meet the General Dental Council’s
outcomes for registration as a safe beginner in independent
practice; to evaluate and explain the risks and benefits of
treatment under general anaesthesia and conscious sedation, and
to make appropriate referrals.21 Furthermore, participation provides
an opportunity for undergraduate students to appropriately
diagnose and manage dental anxiety, whilst delivering surgical and
restorative interventions for children. Attendance to the paediatric
inhalation sedation clinic provides an adjunct to didactic teaching
delivered earlier in the programme and is supported by prior
experience of delivering routine dental care for children who do
not require pharmacological behaviour management. Attendance
facilitates the development of communication skills with children
and their families, whilst providing an opportunity to reflect upon
the appropriateness of referral and on patient experience in
specialist-led services.
It was noted by paediatric dentistry staff that some children are
not brought to their appointments for inhalation sedation, perhaps
presenting a population with unmet dental need and risk of dental
neglect. This consequently led to concern that dental disease may
progress and eventually be limited to surgical management with
general anaesthetic if unmanageable pain and infection arose.22
Dental pain and infection are largely accepted to impact on a
child’s quality of life and their dental experience. Secondary
consequences of failure of patients to be brought to scheduled
appointments includes the under-utilisation of specialist-led
resources, and a missed opportunity for development of the future
dental workforce to appropriately manage anxiety, perhaps
reducing the future demand on sedation services.
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4. Inform the development of novel undergraduate curricula,
patient pathways and outcomes.

Methodology
Retrospective analysis of 50 consecutive, individual case records
took place over a three-month period from October to December
2018. There are two clinics per week, during which time, 84
appointments were available. Data were extracted to a prespecified
and piloted database.

Results
Clinic Utilisation
Of 84 available sessions, 62% (n=52) appointments were utilised by
50 individual children. 6% (n=3) attendees refused inhalation
sedation and were referred for general anaesthetic. 4% (n=2)
attendees did not require inhalation sedation and completed
treatment with local anaesthesia alone. Mean age of attendees was
9 years (range 4 -14 years).
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!
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Aims and Objectives
1. Evaluate utilisation of an undergraduate paediatric inhalation
sedation clinic.

'

Treatment and reason for attendance

! !

A service evaluation was designed to inform quality improvement
of activity of the undergraduate paediatric inhalation sedation
clinic, and to inform the development of novel undergraduate
curricula, in line with the objectives of the service provider and the
university.

!

3. Explore the use of behaviour rating and anxiety scales (MCDAS,
Frankl and Houpt) and the provision of PILs to aid consent.

All patients initially attend consultation clinic, from which patients
are allocated to the appropriate clinic. Of 50 individual case records
evaluated, surgical and restorative interventions were completed as
planned in 90% (n=45) attendees. Treatment provided under
inhalation sedation by undergraduate students included
placement of stainless steel crowns, extraction of primary teeth
and restoration of permanent teeth.
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Exploring the use of behaviour rating and anxiety scales

!

MCDAS: 16% (n=8) had MCDAS recorded prior to attendance.
Frankl scale: 86% (n=43) attendees had a rating of positive or
definitely positive. 4% (n=2) attendees had a rating of negative or
definitely negative recorded. 8% (n=4) had no record of Frankl
Scale.

'
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Houpt score: 86% (n=43) attendees had a score of >4. Only 6%
(n=3) attendees had a score of 1.

Discussion
The undergraduate clinic is specifically targeted for anxious
children, who perhaps have not previously regularly attended for
dental care. These children have a high rate of dental disease, as
suggested due to their referral into specialist secondary care
facility. This impacts on the number of children who are not
bought to dental appointments, and consequently utilisation of
the clinic. The undergraduate inhalation sedation clinic is
suboptimal, however, of the patients who attend, treatment is
completed by in 90% of cases.
Allocation of patients to the clinic appears to be appropriate, with
the majority of children coping with the delivery of dental care by
undergraduate students. An aim of 100% appropriate allocation
may require increased use of the MCDAS at consultation, prior to
allocation to routine care, sedation or general anaesthetic.
Anxiety and behaviour scales were not recorded in all cases,
possibly as a result of time restraints or lack of awareness of the
availability of the tools. To improve this, feedback has been
disseminated to staff of the paediatric department and as a result
we ware assessing the way the use MCDAS and it has been
included as an aspect to consider on the new patient template.
MCDAS has also been introduced more prominently within
undergraduate seminars. This will ensure students understand the
importance and relevance of both MCDAS and behaviour
recording as part of contemporaneous record taking is crucial to
optimising utilisation of the clinic. Although MCDAS can facilitate
treatment planning and consider the anxiety of patient leading to
allocation to particular clinics, it is difficult to objectively measure
children’s anxiety. Their behaviour as new patients may differ to
their feelings and behaviour when they attend for sedation and we
cannot allocate purely on this score, but need to consider the
patient as a whole, ensuring patient centred care. Inclusion of
MCDAS score on new patient template as a tick box, and on
sedation forms may enable undergraduates to ensure that this is
accurately recorded. Ideally, if sedation is being considered for
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treatment, an MCDAS should be completed prior to commencing
this.
The Frankl and Houpt score provide the clinician and student with
an idea of patient behaviour, co-operation and tolerance to dental
treatment. A positive outcome would include positive scores and
high ratings on the Houpt score. 86% of children treated had a
Frankl Scale of (positive) or (definitely), and a Houpt Score of >4.
This demonstrates the undergraduate’s development in preparing
for practice, with their ability to manage patient anxiety
appropriately, effectively and safely. For those children who were
referred for general anaesthetic or treated under local anaesthetic,
this exposure provides undergraduates with an opportunity to
develop further skills in diagnosing patient anxiety. Without handson exposure to inhalation sedation, undergraduates would not
have access to this anxious cohort of children. Attendance can
therefore be assumed to enhance the learning experience, and this
assumption is in line with positive student evaluation of the
experience.
Following training for the administration clerks involved in
organising appointment bookings, it is hoped that the clinic will be
more organised and appropriately booked. A recurrent issue within
the paediatric department relates to patients not being brought to
appointments. The trust constantly tries to rectify this by giving
patients parents letters and text reminders to attend. Safeguarding
policies are in place and kept to for every child who is not brought
in line with trust policy and it is important that the parents are
engaged and committed to bringing their child to appointments
and they understand what inhalation sedation entails, this is can
be reiterated by providing the appropriate PIL as well as verbal
explanation.

Conclusion
Provision of dental care to an anxious cohort of children enables
undergraduate students to demonstrate compliance with the
General Dental Council’s outcomes for registration.
Children referred for dental care in Liverpool experience high
levels of dental disease,23 and may experience limited access to
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preventive dental care. Concomitantly, the number of children who
are not brought to appointments may be expected to be high,
impacting on optimal utilisation of the specialist service and
undervaluing the undergraduate learning opportunity. The use of
anxiety and behaviour rating scales are important for optimal
treatment planning for the paediatric patient. The undergraduate
inhalation sedation clinic provides valuable experience for the
future workforce, enabling them to demonstrate competencies
and develop a range of holistic skills. The findings from the service
evaluation have been important in supporting the curriculum and
provision of an educational toolkit for undergraduates.
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Abstract
Background: This study is a multiple cycle closed loop audit
demonstrating safe use of flumazenil with quantifiable quality
improvement. Flumazenil is a reversal agent for benzodiazepine
sedation. Its use is required to be regularly audited, however, this
study questions the value of a continuous audit cycle.
Aims: To measure: rate of flumazenil reversal in Special Care Adults
(SCAs) and Anxious Adults (AAs); reasons for use; sedation profile
of these patients and documentation of flumazenil use
justification. Discuss the pros and cons of continually auditing
flumazenil use.
Method: Retrospective data collection using the controlled drugs
logbook to identify patients seen for midazolam sedation and
those reversed with flumazenil. Clinical records then reviewed for
data collection and analysis.
Results: Over the three audits there has been a reduction in rate of
flumazenil reversal for SCAs and AAs and an increase in
documentation of justification. The most common reasons for
reversal were patient safety and long recovery. Reversal
justification was documented in 100% of clinical records in cycle
three.
Conclusion: This audit demonstrates that the incidence of reversal
of SCAs is higher than AAs. The reversal rate for SCAs has reduced
which may demonstrate a culture change towards the use of
flumazenil.

Introduction
Flumazenil is a benzodiazepine antagonist that can be used to
completely or partially reverse the sedative effects of
benzodiazepines. It competitively antagonises and displaces
benzodiazepines e.g. midazolam, by binding to the GABA receptors
and has few unwanted side effects other than its short half-life
which can lead to re-sedation following patient discharge.1
Flumazenil use in Special Care Dentistry (SCD) is long established
and is legally required to be available when benzodiazepine
sedation is undertaken. In 2008, the National Patient Safety Agency

30

released a Rapid Response Report (RRR) detailing concerns about
the over sedation of patients with midazolam across medicine and
dentistry.2 In total, 1529 incidents related to midazolam sedation
were reported to the Report and Learning Services. Of those, 263
were related to inappropriate doses of midazolam, which resulted
in three deaths. Two incidents regarding inappropriate midazolam
dose occurred in a dental setting.2 The RRR directed that
‘Organisations should audit and seek to minimise the use of
flumazenil in line with licensed indications’. This was further
supported by the Academy of Medical Royal Colleges (AoMRC) in
20133 who advised that ‘flumazenil should be regularly audited’.
Departments providing midazolam sedation began to implement
regular audits of flumazenil use into their sedation protocols.
Audits are beneficial to assess current practices by measuring
clinical outcomes against defined standards. This allows
identification of areas for improvement with the ultimate purpose
to improve patient care and clinical practice.4 However, within SCD
the literature highlights that flumazenil use is more frequent than
for the general population in response to the complex patients
seen in this group.5,6,7,8 Furthermore, flumazenil is a beneficial
adjunct to conscious sedation with various clinical indications,
including the safe discharge of People With Learning Disabilities
(PWLD).5
SCD patients have cognitive, behavioural or medical issues which
may make treatment challenging. Flumazenil is used within this
patient group where the cognitive and physical recovery from the
effects of midazolam can prevent safe discharge. This could
present as trying to leave the clinic before they are sufficiently
recovered, or trying to remove the intravenous cannula, or other
self-injury.2,6,7
This report aims to:
1. Present a multi-centre closed loop audit cycle measuring the
following:
•

the rate of flumazenil reversal in Special Care Adults (SCAs)
and Anxious Adults (AAs)

•

reasons for flumazenil use

•

sedation profile of adult special care patients seen in the
Birmingham Community Healthcare NHS Foundation Trust
(BCHC), who required flumazenil reversal

•

documentation of flumazenil use justification.
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2. Provide a critique of the value of repeat flumazenil audits.
For the purpose of these audits, an anxious adult was defined as a
! ! sedated
!
! ! due! to anxiety
!
!! with no
patient who! !was being
but
medical,
cognitive
or
physical
conditions
underlying
9 ! !
! !
!
! !
!
!
!
! ! ! that !
!
!
contributed to the decision to sedate.
!

! !

!

! !

!

!

!

! !

!

!

!

! !

!

!
!

!

!

!

!

!

! !

Cycle 3 data was collected between 01/12/2018-31/05/2019.
Additional data was collected in reference to the following
question in the data collection tool: ‘Was the adapted electronic
note template for flumazenil use used?’.
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An accompanying literature search took place using EMBASE,
MEDLINE and PubMed reviewing flumazenil use in SCD, oral
surgery and general dentistry.
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Proportion of flumazenil reversal
Results across the three audit cycles have shown the proportion of
reversals, either in total, or when sub-divided into AAs and SCAs,
have consistently been within the range set by the standards for
each audit. Figure 2 demonstrates the declining reversal rates.

!
!

Inclusion
criteria
!
!!
Patients who underwent sedation with midazolam followed by
L
!
! reversal !in the BCHC
!
! community
!
! ! service.!
flumazenil
dental
!

!

!

Flumazenil dose and documentation of justification.

Cycle 3

! !

Fig. 1. Showing the development of standards in the three
audit
$ $ cycles$ $
$ $
$ $ $
$
$
$
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0*/=*-=?"
27-"(9(+'"$"
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Intravenous (IV) midazolam dose

•

Cycle 2 data collection was carried out across eight community
clinics between 01/01/2017 - 31/05/2020. Patient notes were
reviewed to ascertain whether the patient was defined as an AA
or SCA.

Standards for the audits can be seen in Figure 1.
!

•

Cycle 2

!!!

Audit Standards
!

Sedation justification
Any adjunctive techniques and dosage (Intranasal (IN)
midazolam dose and/or oral dose)

!

Materials
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Method
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!
!
!
!

•
•

Fig. 2. Proportion of patients undergoing flumazenil reversal
$ $
$ $
$
$
$
$
$
$
$
$
across three audit cycles.
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Cycle 1
Sample: SCD patients who underwent midazolam sedation and
required reversal with flumazenil between 01/01/2015-30/06/2015
across seven clinics.
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Data was collected retrospectively via review of the controlled
drugs logbook. All midazolam sedations where included to
establish the total number of sedations. The controlled drugs
logbook identified patients requiring flumazenil reversal followed
by a case-by-case review of patients’ notes.

,9(+'"!"

Clinic

•

Patient classification: anxious adult; learning disability; physical
disability; medically compromised.
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The actual number of sedations carried out in the various audit
cycles
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! owing! to the variance in data
collection timeframes.
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Table 1 provides an overview of flumazenil reversal rates from
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receiving flumazenil who received oral or
Fig.$ 4. Patients
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intranasal midazolam across audit cycles

Table 1. Overview of flumazenil reversal rates from similar
audits.
Data
collection:

!

!
!

0 $ $

Audit:

!

!TTCT"

Flumazenil
Reversal Rate:

`TCT"

Harrhy and Robb
(2019)5

Retrospective

PWLD

14.8%

Lewis et al. (2015)6

Prospective

PWLD

21.8%

Doughty et al.
(2013)9
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Oral surgery
patients

1.4%

Henthorne and
Dickinson (2010)7
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SCAs and AAs

7.1%
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Record keeping
! The audits revealed an overall increase in justification recording. In
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! patients
!
! ! ! ! went
!
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The
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on to be reversed with flumazenil showed minor variations across
!
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! to! facilitate
!
! !
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to consider
certain treatments, see Figure 3.
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cycle one the justification for flumazenil reversal was recorded in
!
91%! of patient
records, cycle two 89%, and cycle three 100%. Cycle
three was the only audit to meet the required standard of record
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Fig. 3. Justification for sedation for patients who received
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$
$
$
$
flumazenil.
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! Of the patients receiving flumazenil reversal, there has been an
"

increase in oral and IN midazolam" use before cannulation in the
audit cycles. Figure 4 illustrates the proportion of patients reversed
with flumazenil who also had oral and/or IN midazolam.

!

Discussion

The initial flumazenil reversal rate of <25.0% arose from results by
! et al..8 (2010). The rate in audit cycle three for SCAs was
Ransford
13.0%. This was lower than Ransford et al. where the reversal rate
! other
!
!!!
! 22.8%;
!
! Ransford
!
! study
! were
! ! PWLD! or
was
the! cases! in !the
severe disabling conditions requiring IN sedation for cannulation;
T ! ! !
!
!
! !
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!
!
! ! !
!
likely to be a more complex group of patients on average to sedate
7
than
those
audit.
!
!
! in our
!
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SCA and AA sample with flumazenil reversal rate of 7.1%.
Conducting an audit in an oral surgery department with a sample
of patients with no additional needs, Doughty et al.9 recorded a
rate of 1.4%. The range observed, demonstrates the higher reversal
rate for SCAs following conscious sedation (Table 1).
Over the audit cycles there has been an increase in use of oral or IN
midazolam (Fig. 4). This may be because patients who are
undergoing reversal with flumazenil are more complex patients to
sedate with potentially more challenging behaviour both pre-and
post-operatively, increasing the likelihood of reversal. The increase
could be attributable to changes in staff and practice with a
preference for IN/oral sedation over larger doses of premedication.
Another explanation, is the use of an IN/oral midazolam technique
as an alternative to General Anaesthetic by a trained workforce
confident in offering it.10
AAs do not present with the same challenges as SCAs and
flumazenil is generally reserved for medical emergencies and cases
of over-sedation.11 There can be other clinical indications when
flumazenil is used. In cycle three the patient was electively
reversed due to their past experience of ‘not liking the feeling of
sedation wearing off’. The AA flumazenil reversal rate in cycle three
was 0.5%.
Despite the provision of conscious sedation in primary and
secondary care units nationwide, literature regarding flumazenil
reversal rates of patients who are not SCD is limited.
The commissioning information released by NHS England in 2017
gives guidance on the provision of conscious sedation in the
primary care sector. This is part of the NHS England ‘Five Year
Forward View’ that aims to develop dental care to better suit the
needs of the population.12 It is likely that conscious sedation in
primary care will continue to rise and General Dental Practitioners
will be providing more sedation. Audit of flumazenil use will be
required13 and sharing results will be beneficial to the wider dental
community.
Since flumazenil use is an indication of over-sedation,2 there is a
temptation to define national standards for reversal rates and
limiting flumazenil use may cause reluctance to administer the
drug in appropriate situations. Justifiable use of flumazenil allows
safe management of patients and, accepting that there is a range
of reversal rates, is important to ensure clinicians are comfortable
administering flumazenil when required.
Within BCHC, flumazenil use has gradually declined from 20162019. Enhancing the value of the data by separating patients into
SCAs and AAs has allowed further analysis of the pattern of
flumazenil use. While flumazenil use has decreased over the audit
cycles, the reasons for its use have remained relatively constant
(Fig. 5). This reduction may be due to cultural change in dentistry
leading to more cautious practice of conscious sedation and
introduction of new management techniques.
Within this audit, time for data collection and analysis was
approximately 15-20 hours per cycle. Work was shared between
multiple clinicians in each cycle. In total, 45-60 hours of clinical
time was required for the three cycles, equating to over one full
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time clinician working week. As such, repeating this audit in a
department where changes have been implemented and
standards have been improved might not represent value for
money. Smith et al.,14 reported that 41% of clinicians feel audit
consumes resources that would be better used on patient care
compared to 13% of managers sharing this view. NHS England
defines audit as a form of quality check linked to improving
patient outcomes.15 Arguably, this time could be used more
productively e.g. extra clinical time or participation in a project
resulting in larger scale change in clinical practice.
The AoMRC3 advises clinical teams using sedation to audit their
cases, this is reinforced by advice from the Intercollegiate Advisory
Committee for Sedation in Dentistry.13 The authors concur that
continued review of flumazenil use is required with refinement
and an increase in efficiency.
Sedation logbooks are routine practice for clinicians providing
conscious sedation. There has been discussion within BCHC
around the use of Information Technology (IT) to improve data
collection. It is proposed to integrate an individual clinician's
logbook with an additional section for recording flumazenil use
and other complications in an online format. A smart survey tool is
being developed which uses drop-down menus to improve data
input quality and adapts according to the answers given. For
example, where recovery is recorded as reversed, further questions
appear to determine the reasons. This logbook would be a
prospective, anonymous, centralised database where data could be
extrapolated and cross-examined on request and could be utilised
to collate service-wide flumazenil reversal data as well as clinician
specific data. Implementation of such a database would lead to
improved use of resources, negating the need for retrospective
case reviews. It would also act as a safety net for ensuring that
changes are effective and maintained.
Yonel et al.16 reported that following a review of sedation
departments at 14 dental schools across the country and the
subsequent analysis of nine questionnaires, only 50% of
respondents were auditing flumazenil use. Although reflective of
dental schools and not SCD departments or General Dental
Practitioners providing sedation, it illustrates that compliance with
regular flumazenil audits may not be consistent across all dental
settings.
Yonel et al.16 suggested using a multi-centre approach would
facilitate greater ability to compare research and audit, so
increasing safety for patients, leading to higher quality care. While
flumazenil is not always an indicator of over-sedation, the review of
flumazenil use nationally and using the patient cohorts presented
in this audit could lead to further guidance on the optimum use of
flumazenil. The online tool will be developed and piloted in BCHC
and if successful, could be applied nationally. National data
collection could increase understanding of the sedation needs of
the population and assist with commissioning,12 as well as
improving compliance with recommendations on regular
flumazenil audit.
The GDC Professional standards on record keeping state that
records should be complete and accurate,17 vital medico-legally.
Maintenance of contemporaneous notes are fundamental to high-
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quality care and helps clinicians form treatment decisions based
on previous experience.18 The provision of information related to
sedation success or necessity for reversal is important in ensuring
safe, shared, patient-centred care. Accurate record keeping,
including reasons for flumazenil use, dose and justification, form
part of the sedation record and automatic record keeping
templates can be a safety net for completeness of information:
though recording templates should be used with caution and
extra time to review notes is required.
Following audit cycle two, the sedation record keeping template
was amended to include justification of flumazenil use and this
was disseminated with adjunctive teaching on record keeping to
the sedation team. The justification for reversal with flumazenil was
recorded in 100% of notes in cycle three, compared to 89% in cycle
two. This is not solely attributable to the implementation of an
amended template, since only 54% of clinicians used it. However, it
supports the importance of frequent education and training, even
for the most experienced practitioners in order to refresh key
aspects of clinical care, including record keeping. This coincided
with trust-wide human factors training, with a drive to minimise
interruptions for clinicians when writing clinical notes. The
improved record keeping perhaps highlights the time it can take,
and the repetition required for changes to be embraced practically.
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Abstract

Introduction

Introduction

The Great Western Hospital is a District General Hospital in the
South West of England. Minor oral surgery is completed in the
department with local anaesthesia alone, local anaesthesia and
conscious sedation with intravenous midazolam, or general
anaesthesia.

The guidelines presented in ‘Standards for Conscious Sedation in
the Provision of Dental Care’1 and ‘Conscious Sedation in
Dentistry’2 both require clinicians to carry out a thorough preoperative assessment for patients who require conscious sedation.
The medical and social history, indications for sedation, baseline
observations and ASA grade should be recorded at the preoperative assessment appointment. Consent should be completed
prior to the treatment date with verbal and written information
given to patients.
Aims
To assess the standard of pre-operative sedation assessment in the
Oral Surgery Department in the Great Western Hospital. Standards
were set at 100% for each criterion.

Standards and guidelines for conscious sedation in dentistry are
available from The Intercollegiate Advisory Committee for Sedation
in Dentistry (IACSD)1 and The Scottish Dental Clinical Effectiveness
Programme (SDCEP).2
These documents highlight the need for a comprehensive preoperative assessment for patients undergoing conscious sedation.
This should be carried out prior to the day of sedation. Patient
assessment should include documented evidence of the following
points:

Method

1. Medical history

Retrospective review of patient files. Initial audit completed August
to November 2017. ‘Pre-Operative Sedation Assessment Checklist’
introduced February 2018 in addition to staff education. Re-audit
completed February to May 2018, and again from November 2018
to January 2019.

2. Social history including recreational drug use

Results
Initial audit found that documented pre-operative assessment of
patients was below standards. Significant improvements were
noted in cycle two and three particularly in the following areas:
baseline observations, ASA classification, consent forms and
provision of verbal and written information to patients.
Conclusion
Introduction of the ‘Pre-Operative Sedation Assessment Checklist’
in addition to education of departmental staff, has led to major
improvements in sedation assessment.
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3. Indications for sedation
4. Baseline observations: Blood pressure, oxygen saturation
and heart rate
5. ASA grade
6. Body Mass Index (BMI)
7. Venous access
8. Consent form completed and signed at assessment
appointment
9. Patient information given
A thorough medical history should be taken. This should include
information on the patient’s medical conditions, the level of
control of such conditions, medications taken and any allergies.
Social history should include information on smoking, alcohol
consumption and recreational drug use.2 It should be documented
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whether the patient has any dependents which may affect their
suitability for conscious sedation.
Indications for conscious sedation as a potential adjunct for
patient management include patients with:
•

dental anxiety and phobia

•

a need for prolonged or traumatic dental procedures

•

medical conditions potentially aggravated by stress

•

medical or behavioural conditions affecting the patient’s
ability to co-operate

•

special care requirements.

Baseline observations including blood pressure, oxygen saturation
and heart rate should be recorded at the assessment
appointment.2 Any deviation from normal values that cannot be
attributed to anxiety should be followed up by the patient’s GP.
The ASA status of the patient should be recorded.2 This indicates
whether the patient is suitable for outpatient conscious sedation
in the department or may require anaesthetist-led sedation in a
main theatre setting.
BMI of the patient should also be documented.2 A high BMI can
make venous access more difficult and there is a higher risk of
airway obstruction. Management of a collapsed airway is a major
concern for these patients undergoing conscious sedation. Patient
weight should also be within safe working limits of the dental chair.
An assessment of venous access should be carried out at the
assessment appointment. Patients should be encouraged to keep
warm and well hydrated on the day of sedation to facilitate
cannula placement.
Consent should be carried out at the assessment appointment,
prior to day of sedation for all routine cases.1,2 This gives the
patient the opportunity to consider all the information provided at
the consultation appointment. This is in line with GDC Standards
which state that patients should be given a reasonable amount of
time to consider information relating to their treatment in order to
make a decision.3 Consent should be reconfirmed on the day of
sedation to indicate that the patient still consents for the
treatment to go ahead. Consent may be only be obtained on the
same day as sedation when immediate treatment is in the best
interests for the patient.1, 2
All patients should be given written information regarding
conscious sedation.1
The patient information leaflet should include what to expect
before, during and after sedation; as well as a description of the
sedation procedure that has been suggested and recommended
as the most appropriate management technique for the individual
patient, including its benefits, risks and alternatives.1,2 Clear
instructions must be provided regarding the practical
arrangements to be followed pre-and post-operatively. These will
include the responsibilities of the escort pre- and post-operatively.1
Advice on eating and drinking prior to the appointment for
treatment under any form of conscious sedation should be given
to the patient verbally and in writing at the assessment visit.1, 2
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The patient must also receive a separate information sheet
describing the responsibilities of the escort, which the patient
must give to the escort.1 This should include details of escort
responsibilities, post-operative risks and possible complications,
analgesia, aftercare advice (including about the patient’s usual
medication), restrictions on post-sedation activities, contact details
for the care provider and out-of-hours contact details for
emergency advice and services.2

Aims
The aim of this audit was to assess the standard of pre-operative
assessment for patients undergoing conscious sedation within the
Oral Surgery Department in the Great Western Hospital and
highlight any areas which could be improved. Standards were set
at 100% for each criterion.

Methods
Initially a retrospective review of patient files was completed, from
August to November 2017. Patient files were reviewed against the
set criteria demonstrated in Table 1. A ‘Pre-Operative Sedation
Assessment Checklist’ was introduced in February 2018, see
Figure 1. The results of the initial audit were presented to the team,
and staff were educated on the standards required for a thorough
sedation assessment. Re-audit was completed from February to
May 2018 (cycle two) and again from November 2018 to January
2019 (cycle three). The same criteria were used as in cycle one with
the additional question as to whether the ‘Pre-Operative Sedation
Assessment Checklist’ was used and available in the patient files.

Results
The results of each audit cycle are included in Table 1.
Cycle 1
A thorough medical history was documented in all cases. However,
areas for improvement were identified across all other categories.
Significant improvements were required for baseline observations,
ASA grading, BMI calculation as well as patient and escort
information. Although consent was documented in 100% of cases,
only 9% of cases had this documented at the pre-operative
assessment appointment.
Cycle 1 Action Plan
1. Departmental staff were educated about the standards for
sedation assessment
2. A ‘Pre-Operative Sedation Assessment Checklist’ was
developed and introduced for use on clinic at the sedation
assessment appointment
3. Patient information leaflets were updated, and a separate
escort information leaflet was designed
Cycle 2
Improvements across all categories was noted. 100% of consent
forms were signed at the pre-operative assessment appointment,
however, 17% did not have documented reconfirmed consent on
the day of treatment.
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Category

Standard Result
Cycle 1
(n=33)

Result Result
Cycle 2 Cycle 3
(n=30) (n=32)

Medical history

100%

100%
(n=33)

100% 100%
(n=30) (n=32)

Social history including recreational 100%
drug use

6%
(n=2)

87%
94%
(n=26) (n=30)

Indication for sedation

45%
(n=15)

90%
94%
(n=27) (n=30)

100%

Baseline observations

100%

3%
(n=1)

83%
94%
(n=25) (n=30)

ASA grade

100%

27%
(n=9)

87%
91%
(n=26) (n=29)

BMI

100%

0%
(n=0)

47%
63%
(n=14) (n=20)

Venous access

100%

36%
(n=12)

87%
94%
(n=26) (n=30)

Consent form signed at assessment 100%
appointment

9%
(n=3)

100% 100%
(n=30) (n=32)

Patient information leaflet given
including fasting and escort advice

100%

21%
(n=7)

90%
97%
(n=27) (n=31)

Escort information leaflet given

100%

0%
(n=0)

57%
94%
(n=17) (n=30)

Sedation Assessment Checklist’ used. These were the same patients
who did not have documented evidence of social history including
recreational drug use, indications for sedation, full baseline
observations, ASA grade, BMI or venous access. BMI was still the
area of weakness. 12 out of 32 patients did not have BMI
documented. 4 of these had height and weight measurements but
no BMI calculated. There was 1 consent form which was not signed
again on the day of sedation.
Cycle 3 Action Plan
Further department training to highlight the following areas:
•

Ensure the ‘Pre-Operative Sedation Assessment Checklist’ is
used for all patients being listed for conscious sedationensure all forms are fully completed (including BMI)

•

Ensure consent is reconfirmed on the day of sedation.

Re-audit date was set at one year.

Table 1: Standards set and results from audit cycles one, two and three.
Percentages are rounded to the nearest whole number.

47% of patients had BMI calculated. An additional 37% had height
and weight measured but no BMI calculation. There were 4
patients in the 2nd audit that did not have the ‘Pre-Operative
Sedation Assessment Checklist’ used. These are the same patients
who did not have documented evidence of social history including
recreational drug use, indications for sedation, full baseline
observations, ASA grade, BMI, venous access or patient information
given.
Of the patients who did have the ‘Pre-Operative Sedation
Assessment Checklist’ used, 100% had full medical history, social
history, indications for sedation, ASA grade and venous access
recorded. 96% had full observations done and patient information
documented.
Cycle 2 Action Plan
•

Ensure the ‘Pre-Operative Sedation Assessment Checklist’ is
used for all patients being listed for conscious sedationensure all forms are fully completed (including BMI)

•

Gain Trust approval for new ‘Patient Information’ leaflets
and separate ‘Escort Information’ leaflet

•

Ensure consent is reconfirmed and documented on the day
of sedation.

Cycle 3
Further improvements were noted in all areas. There were 2
patients in the 3rd audit that did not have the ‘Pre-Operative
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Discussion
Checklists have been increasingly used in healthcare settings in
recent years as they are a method of increasing compliance to
guidelines.4 However, it is important to recognise that
implementation of a checklist alone may not increase performance
or outcome benefits.5 It has been shown that barriers to using
healthcare checklists can be reduced with appropriate education
and training, promoting buy-in from clinical staff along with local
modification.5, 6 The ‘Pre-Operative Sedation Assessment Checklist’
was designed based on the national standards1 and guidance2
available. It was developed locally by clinicians to ensure its
practicality. It was introduced to staff during a departmental
governance meeting, where the results of the initial audit were
presented. This ensured all staff were aware of its existence and the
need to improve standards. Feedback from department staff was
sought, and it was modified to ensure its ease of use. This aimed to
ensure compliance with use of the checklist.
From our results, it is evident that a more comprehensive preoperative assessment is documented when the pre-operative
sedation checklist is used. In both second and third cycles, many of
the categories that did not achieve a 100% result were due to
clinicians completing the assessment from memory alone. The
checklist is a way of introducing a systematic approach to the
assessment and acts as a prompt to clinicians to ensure all
necessary investigations are completed and documented.
However, even when the checklist is used, BMI continues to be an
area of weakness in the pre-operative assessment. Following staff
feedback, a system was introduced on the department whereby
the height and weight of patients for dental extractions would be
completed initially when called to their consultation appointment
by the nursing staff. This development should be re-enforced
during further teaching sessions on the topic to ensure it is
completed for all patients. In some cases, height and weight were
documented but no BMI calculated. We suspect two reasons for
this. Firstly, it may be considered as time consuming to calculate
the BMI and secondly, more experienced clinicians may feel that
visually assessing the distribution of weight is more relevant than a
calculation of BMI alone. To combat the time needed to calculate
the BMI, we have displayed BMI charts in each surgery.
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It is important to recognise that the checklist criteria are not
exhaustive. Although calculation of BMI may highlight potential
airway or cannulation issues, it does not tell us specific factors such
as distribution of a patient’s weight. Respiratory function can be
restricted by distribution of fat around the thoracic cage and
abdomen,7 which is especially important when providing
intravenous sedation. In the future, our checklist could be adapted
to include a formal airway assessment such as the Mallampati8 test
or the LEMON9 pneumonic. The Mallampati8 test assesses the
extent that the tongue base masks the visibility of the pharyngeal
structures. The LEMON mnemonic incorporates the Mallampati test
but also evaluates the inter-incisor distance, the hyoid-mental
distance, the thyroid-floor of mouth distance as well as looking for
any gross abnormalities or obstructions and considers neck
mobility of a patient.9 Such methods will be discussed at further
departmental meetings prior to implementation.

medical history, social history, indications for sedation, baseline
observations, ASA grading, BMI and venous access. It also
encourages clinicians to record consent at the pre-operative
appointment and acts as a reminder to give appropriate verbal
and written information to patients. The audit shows that
checklists can be used successfully in the healthcare setting to
increase compliance to standards.
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Abstract
Nitrous oxide inhalation sedation is commonly used for anxiety
management in paediatric dental patients. Hypnosis can also be
used for anxiety management in paediatric dentistry. Previous
studies have looked at the effectiveness of hypnosis and nitrous
oxide separately, but not their concurrent use.
The behaviour management techniques often utilised alongside
inhalation sedation are similar to those used for induction and
deepening in clinical hypnosis. The aim of this study was to assess
if dentists and dental nurses treating paediatric patients under
inhalation sedation routinely use these behaviour management
techniques and recognise them as hypnosis.
The results showed that all 16 respondents used guided imagery,
suggestion of altered physical stimuli, and vocal changes; while 15
(93.75%) also use relaxation techniques. However, only 37.5% (6) of
respondents felt they used hypnosis with their patients.
Within the limitations of this study, the results show that dental
practitioners are using aspects of hypnosis with their paediatric
patients, but not all are aware of this. Further research is needed
into the efficacy of formal hypnosis as an adjunct to inhalation
sedation. However, training in clinical hypnosis may provide
practitioners with more non-pharmacological behaviour
management techniques, and help hone their current skills.

Introduction
Inhalation sedation with nitrous oxide (IS) is routinely used as an
anxiety management aid for paediatric patients undergoing dental
treatment. It has a wide margin of safety, and produces anxiolytic
and mild analgesic effects. Nitrous oxide sedation has also been
shown to increase the suggestibility of patients.1 This altered state
of mind is similar to that aiming to be created by hypnotic
induction.2 Paediatric patients are especially susceptible to
hypnotic suggestion due to their increased imaginative ability.3
Children have also been shown to naturally enter primitive
hypnotic states without consciously trying to do so. For example,
the intense focus children can show for an activity such as a game
or reading can be regarded as a natural trance state. Due to their
naturally increased imaginative and hypnotic ability, paediatric
patients are ideal candidates for clinical hypnosis.4
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Clinical hypnosis utilises relaxation techniques to guide patients
into an altered state of awareness in which they are more
susceptible to positive suggestions. These techniques have been
used in dentistry for decades to manage patient anxiety and pain,
as well as reducing gag reflex, thumb sucking, and bruxism.
However, it is often underutilised.5 This may be in part due to the
associations with stage hypnosis, causing stigma and
misconceptions around the use of clinical hypnosis.6
Due to the similarities between the hypnotic state and the altered
state of mind created by nitrous oxide sedation, it would seem
logical that concurrent use of these two techniques could increase
the anxiolytic and analgesic effects of the sedation. Few published
studies have looked at the use of hypnosis as an adjunct to nitrous
oxide sedation with paediatric patients. There have been case
studies, but no randomised controlled trials.7 However, the
behaviour management techniques routinely used with paediatric
patients under inhalation sedation are very similar to those utilised
in clinical hypnosis. These include relaxation techniques, guided
imagery, suggestion of altered sensations, and vocal changes of
the seditionist.
Relaxation techniques commonly used to induce a hypnotic state
include progressive body relaxation, and focused breathing, which
can also be linked with guided imagery. Some examples of this
include imagining blowing up a balloon, or a ball bouncing down
the patient’s body. Once the patient has reached a hypnotic state,
they are then more open to use of guided imagery or suggestion.
This may be directing a patient to their imagined safe space, or
suggesting that the patient may feel certain stimuli. For patients
under inhalation sedation this may be tingling in the extremities,
or feeling warm and heavy. Whilst guiding the patient through the
imagery or sensations, the sedationist or hypnotist will often
instinctively use a gentler tone of voice to help the patient remain
relaxed in their altered state of mind.6
These techniques are also commonly used by dental practitioners
treating paediatric patients under inhalation sedation. It is
unknown whether practitioners using these techniques view them
as a type of informal hypnosis, or just part of the standard
behaviour management of paediatric patients under inhalation
sedation. If they are unknowingly using elements of hypnosis, then
formal hypnosis training may help practitioners utilise their skills
more effectively and introduce use of post-hypnotic suggestion
and ego-strengthening to induce positive associations for the
patient towards dental treatment.2,6,8
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Additional techniques reported included dragging or repeating
" words,
" counting
"
" " numbers,
" and reading or singing to patients.
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Results
From the 16 survey respondents providing inhalation sedation for
paediatric patients, 10 were dentists and 6 were dental nurses. Of
these respondents 9 (56.25%) felt they did not use hypnosis with
their patients, 6 (37.5%) felt they did, and 1 (6.25%) respondent was
not sure. Dental nurses were less likely to label their techniques as
hypnosis, with only 2 (33.33%) responding positively, whereas
nearly half of dentists surveyed (4, 44.44%) felt they used hypnosis
with their patients.
When asked about the different behaviour management
techniques routinely used with inhalation sedation patients, 15
(93.75%) respondents used relaxation techniques such as
progressive relaxation (15, 93.75%), or breath focus (8, 50%). All
respondents answered positively to use of guided imagery,
suggestion of altered physical sensations, and vocal changes such
as calmer tone of voice (16, 100%), quieter speech (15, 93.75%),
slower speech (12, 75%), and more melodic voice (4, 25%).
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As this was a survey of NHS staff, no ethics approval was needed.
All responses were anonymous.
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The aim of the survey was not disclosed to the respondents prior
to completion of the survey in order to reduce risk of bias.
Respondents were advised that the survey was to assess different
behaviour management techniques utilised by the dental team.
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Respondents were also asked which specific relaxation techniques
and vocal changes they used with their patients.
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The four techniques specifically asked about included relaxation
techniques, focused breathing, guided imagery, vocal changes, and
any additional behaviour management techniques. Examples of
each technique were given to ensure respondents’ understanding.
These included stories of deep-sea diving or walking along a
beach for guided imagery; feeling cold from local anaesthetic or "
tingling in the extremities from IS for altered sensation.
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A survey was developed to assess the behaviour management
techniques routinely used by staff providing inhalation sedation
for paediatric patients within a secondary care NHS paediatric
dentistry service. Individuals surveyed included speciality
registrars, post-graduate students, dental core trainees, and dental
nurses. The survey initially asked the respondent if they used
hypnosis with their inhalation sedation patients. Following this,
there were four questions regarding the specific techniques used
for behaviour management for these patients, and a final question
offering respondents a chance to detail any additional techniques
routinely used.
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Table 1 Bar chart showing responses from questionnaire
regarding behaviour management techniques used with
paediatric dentistry patients U""

Discussion
The use of relaxation techniques, guided imagery, suggestion of
altered sensation, and changes of the voice (e.g. softer, calmer) are
all basic hypnosis techniques. Hypnotic induction can begin with
basic relaxation techniques such as progressive body relaxation, or
focus on breathing. Of those surveyed, 15 (93.75%) reported using
relaxation techniques, with progressive body relaxation being the
most commonly used (15, 93.75%). All respondents reported use of
guided imagery, suggestion of altered physical sensations, and
vocal changes to be calmer, slower, quieter, or more melodic.6
Although all practitioners surveyed reported use of these
techniques, only 6 (37.5%) felt that they used hypnosis with their
patients. This could be due to a lack of knowledge of clinical
hypnosis, or potentially a reluctance to call the techniques
hypnosis due to the respondent’s lack of training in the subject or
a lack of formality around their use.6
Although these techniques do not need to be used as formal
hypnosis, they may be more effective when provided as such. In
hypnosis the techniques are used in a structured manner with the
aim of inducing then deepening the hypnotic state. Specific
language (e.g. permissive, indirect suggestions) is used to help
guide patients through this process, and then increase and reaffirm
their positive feelings before leaving the trance. These egostrengthening and post-hypnotic suggestions are important
aspects of hypnosis which can positively influence a patient’s
behaviour towards and perceptions of dental treatment.2,6
However, further research is needed to assess if formal training in
hypnosis leads to improved patient outcomes.
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National guidelines highlight the importance of holistic patient
management, and exploration of both non-pharmacological and
pharmacological management techniques to find the ‘simplest and
safest effective technique’ that is appropriate for each patient.9 IS
and hypnosis are both safe and simple techniques. Although they
may not be effective for all patients, they can be an invaluable
resource for anxious paediatric patients who would otherwise
require a general anaesthetic (GA) to accept treatment.
Dentists often informally assess their paediatric patient’s coping
styles to tailor their behavioural management techniques,
sometimes using the terms ‘monitors’ and ‘blunters’. Monitors are
patients who seek information and feel more comfortable with
treatment if they know everything that is happening. Blunters
avoid information and tend to prefer distraction from what they
perceive as negative stimuli.10 The latter patients would likely
benefit from the use of hypnosis as it can be used to re-focus a
patient’s attention towards inner experiences and away from their
treatment.
Monitors may be more wary of hypnosis, but may still benefit from
it if used appropriately. For example, when within a hypnotic state,
patients’ focus can be directed towards external stimuli to then
allow them to actively ignore it.6 In this way, practitioners could still
advise their patients exactly what they will be doing, but allow the
patient to be in their ‘safe space’ whilst the treatment is being
carried out. This also links with the use of triggers and hand signals
during dental treatment to allow the patient to remain feeling in
control. Further research exploring the effectiveness of different
hypnosis techniques for paediatric dental patients with different
coping styles could help inform future practice in this area.
Further research into the use of formal hypnosis as an adjunct to
inhalation sedation for paediatric dental patients would be of use
to assess if there is improved co-operative ability of patients when
both these techniques are used together.
Increased use of hypnosis with patients under inhalation sedation
could also help develop specific hypnotic techniques for these
patients. For example use of triggers to leave the hypnotic state
which take into account the sedative effects of the nitrous oxide
could be explored.
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Conclusion
Paediatric patients often have greater hypnotic susceptibility due
to increased imaginative ability. Dentists and dental nurses
treating paediatric patients under inhalation sedation are routinely
using elements of hypnosis as part of their behaviour
management techniques. Additional training in hypnosis for
practitioners may enhance their existing skills and could
potentially help improve the co-operative ability of their patients.
Further research is needed into the efficacy of formal hypnosis as
an adjunct to inhalation sedation in paediatric patients.
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Abstract
Aims: This study aimed to assess the prevalence of dental anxiety
and the preferred pharmacological management techniques
among psychiatric patients with different types of depression and
who had acute dental pain.
Methods: A descriptive study carried out from November 2017 to
January 2018. The participants were recruited from the
Department of Psychiatry in the Holy City of Makkah in the
western region of Saudi Arabia. The study complied with the
‘Strengthening the Reporting of Observational Studies in
Epidemiology’ (STROBE) Guidelines. The International Classification
of Diseases (ICD-10) was used to classify the types of depression.
The study questionnaires were given to willing participants in the
form of closed-ended questions. A chi-squared test was used to
assess relationships between categorical variables. One-way
ANOVA was used to compare means between more than two
groups.
Results: Seventy patients were included in the study (50%
response rate). The mean age was 42 (SD=14.9). Thirty-two male
(46%) and 38 female (54%) participants were recruited. Thirty-four
of the participants (49%) reported having dental anxiety. Twentyeight (40%) of the participants belonged to the group of
unspecified depressive episodes, of whom 50% reported having
dental anxiety. Twenty-nine participants (41%) preferred to receive
dental treatments under local anaesthesia, while 24 participants
(34%) preferred to receive dental treatments under local
anaesthesia combined with different types of conscious sedation
techniques, while 17 participants (25%) preferred to receive dental
treatments under local anaesthesia and general anaesthesia (GA).
Conclusions: It is not unusual for psychiatric patients suffering
from depression to have dental anxiety preventing them from
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accessing dental services. The majority of the participants
preferred dental treatment to be carried out under local
anaesthesia with conscious sedation or GA.

Introduction
Background
Studies have shown that people with mental illness suffer from lack
of employment, poverty, poor housing, lack of family support and
difficulties in accessing care, including dental services.1,2 Individuals
who suffer from mental illness routinely receive medical
interventions, such as psychological interventions and antipsychotic agents. Although the anti-psychotic agents yield
successful outcomes, they produce dry mouth, which negatively
impacts oral and dental health.3 Dry mouth is also known to
increase the risk of development of dental caries among people
with mental illness; hence frequent dental follow ups are required.3,4
O’Neil et al.5 reported significant levels of poor oral and dental
health in people with depression. A cross-sectional study in Saudi
Arabia by Al-jabri et al.6 found that dental anxiety has been
reported as the major barrier to dental care among special care
patients with mental illness, including people with depression,
followed by the cost of dental treatments and accessibility to dental
services. Several non-pharmacological management techniques (i.e.
enhancing the sense of control, cognitive distraction, and
environmental change) have been established to manage anxious
patients receiving dental treatment.7 Furthermore, the efficacy of
cognitive behavioural therapy (CBT) for a range of psychological
problems is now well established, most notably for depression and
anxiety-related disorders but also for a diverse range of
psychological disturbances.8 However, not all of these nonpharmacological management techniques provide effective results
in treating anxious patients who require urgent dental treatment.
Pharmacological management techniques, such as conscious
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sedation and general anaesthesia (GA), are required for highanxiety patients receiving dental care or experiencing acute dental
pain that must be treated urgently.7 However, In the Kingdom of
Saudi Arabia (KSA), conscious sedation and GA are not always
possible for adult anxious patients who require dental treatment.

Health Organisation (WHO) Guide for Health Research
Methodology (1992):
1

Dependent/outcome variables: The prevalence of dental
anxiety was the first outcome variable that was considered in
this study. Dental anxiety was presumed to act as a barrier in
people with depression and who had acute dental pain from
seeking dental care.6 Preferred pharmacological management
technique was the second outcome variable. Different
pharmacological management techniques were considered in
this study: a) local anaesthesia, b) conscious sedation
techniques such as intravenous sedation with benzodiazepine
or inhalation sedation with nitrous oxide and oxygen, and c)
general anaesthesia.7

2

Independent/determinant (cause) variables: Dental anxiety was
presumed to be affected by type of depression and severity of
dental pain. Acute dental pain or toothache is defined as pain
lasting over two days and not responding to painkillers,
sometimes accompanied by high temperature and/or pain on
biting, and red, inflamed gums with or without swelling in the
cheek or jaw.15

3

Co-variate and/or confounding variables may change the
effects of independent and dependent variables. Age and
gender were considered confounding variables in this study, as
both can affect the type of depression and the prevalence of
dental anxiety.16,17

Rationale
Depression is a well-known psychological issue worldwide.9,10 In
KSA, prevalence has been estimated in several studies, with rates
varying in different populations, age groups, times, and geographic
locations. In 1988, El-Rufaie et al.11 found that the prevalence of
depression was 17% among 17 Saudi patients attending the
primary care centre in the east of KSA. In 2002, a cross-sectional
study in central KSA showed that depression and anxiety disorders
were reported in approximately 18% of 609 adult participants.12 In
2002, another screening study in central KSA found the prevalence
of depression to be 20% among 431 adult participants.13 In 2008, a
cross-sectional study in the south of KSA reported that depression
is the most prevalent psychological morbidity in 27% of 224 adult
participants14 whilst Abdelwahid, Al-Shahrani 10 reported an overall
prevalence of depression in the southeastern region of KSA
nearing 12% of the screened population (N=272). It is important to
notice that different scales have been used to measure depression,
which may explain the different prevalence among the Saudi
population, though it is not massively significant. As depression is
common among the Saudi population, it is expected that dental
care providers would see many people with depression who seek
dental treatment, but their dental anxiety acts as a barrier to
receive dental care.

Data sources/measurements

Aims
This study aimed to assess the prevalence of dental anxiety and
the preferred pharmacological management techniques among
psychiatric patients with different types of depression and who
had acute dental pain.

Methods
Study design and clinical setting
A four-month descriptive study was conducted from November
2017 to January 2018. One hundred and forty participants (N=140)
were recruited from the Department of Psychiatry at Al-Noor
Specialist Hospital in the Holy City of Makkah, western region of
KSA. The study complied with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) Guidelines.
Inclusion and exclusion criteria of participants
Participants who were willing to participate, aged 16 years old or
above, diagnosed with depressive episodes and/or any mental
health illness with depression, and who had acute dental pain
were considered for the study. Any participants with mental illness
other than depression, as well as those who were not willing to
participate, or were below 16 years, were excluded from the study.
Variables
The variables examined were chosen according to the World
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Researchers categorised the list of patients into those with
different types of depression using the International Classification
of Diseases (ICD-10) of the WHO.18 ICD-10 provides the
classifications of types of depression, using the code range F00F99. It also includes clear definitions of mental illnesses of all types,
and is easily understood and widely used by healthcare
professionals. Short Message Service (SMS) texting is the method
most widely used in Saudi Hospitals to remind patients of their
medical appointments. Texts were used by hospital administrators
to send invitations to participate in the study to all patients with
depression, who had appointments for their psychiatric clinic.
These included the title, the aim and a brief explanation about the
study. It was also stressed that to be accepted patients had to have
had acute dental pain lasting for at least 2 days.
In the waiting area, eligible candidates who met the inclusion
criteria and were willing to participate were given 15 minutes to
read the patient information sheet (PIS). Patients were told by a
psychiatric nurse about the study’s purpose, the number of
questions and the type and content of each question, in such a
way that they could understand the questionnaire. Subsequently,
study questionnaires were given to willing participants in the form
of closed-ended questions. The questionnaire included four
questions designed to 1) determine the patient’s age, 2) determine
the patient’s gender (i.e., male or female), 3) assess the prevalence
of dental anxiety (i.e., yes or no), and 4) to determine their
preferred pharmacological management techniques that allow
them to receive dental care (i.e., local anaesthesia only, local
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anaesthesia and conscious sedation techniques (either intravenous
or inhalation sedation techniques) or local anaesthesia and GA). All
participants completed the questionnaire in a private room to
protect their dignity and privacy. Each patient had 15 minutes to
complete the questionnaire. It was explained to all participants
that they had the right not to participate in the study, or to
withdraw from it at any time without affecting their psychiatric
appointment.

Table 1: The distribution of participants per category
according to the coding system of (ICD-10) of the WHO for the
mental and behavioural disorders (n=70).
Type of depression

n

%

Depressive episode, unspecified

28

40%

Nonorganic sleep disorder with
depressive episode (unspecified)

12

17%

Study size
No power calculation was conducted. The sample size was
determined by the numbers feasible to recruit within the study
time frame (November 2017 to January 2018).

Schizoaffective disorder, depressive type

11

16%

Bipolar affective disorder, current
episode mild or moderate depression

9

13%

Mixed anxiety and depressive disorder

7

10%

Unspecified nonorganic psychosis with
depressive episode (unspecified)

2

3%

Post-Traumatic Stress Disorder with
unspecified depressive episode

1

1%

Data analysis
The data were analysed using Microsoft® Excel® spreadsheet for
Mac (2011, version 14.4.2, Microsoft Corporation, United States)
and Statistical Package for Social Science (SPSS) (Released 2015.
IBM SPSS Statistical for Windows, Version 23.0. Armonk, NY:IBM
Corp). Simple descriptive statistics were used to define the
characteristics of the study variables through the form of counts
and percentages for the categorical and nominal variables, while
continuous variables were presented as means and standard
deviations. A chi-square test as used to assess relationships
between categorical variables. One-way ANOVA was used to
compare means between more than two groups. Lastly, a
conventional p-value of less than 0.05 was the criterion for
rejecting the null hypothesis.

The demographic characteristics of participants per category
according to their age, gender, presence of dental anxiety and
preferred pharmacological management techniques.
Table 2 shows the demographic characteristics of participants per
category according to their age, gender, presence of dental anxiety
and preferred pharmacological management techniques. The
mean age of participants was 42 (SD=14.9). In total, 32 male (46%)
and 38 female (54%) participants were recruited for the study.
Figure 1 shows the distribution of each gender into the various
types of depression.

Consent and confidentiality
Written, informed consent was obtained from participants by the
psychiatric nurse. Participants were not asked to supply names or
personally identifiable data. As no participants were under 16 years
of age, there were no parents/guardians involved in the study.
Ethical approval
Ethical approval was received from the Institutional Review Board
(IRB) at Al-Noor Specialist Hospital (number 26738 – April 19, 2017)
and from the Institutional Review Board (IRB) at Umm Al-Qura
University (number 41-16, December 14, 2016) in the Holy City of
Makkah, KSA. The study was conducted according to the principles
of the World Medical Association Declaration of Helsinki. 21

Results
Seventy patients were included in the study (50% response rate).
Participants who were excluded from the study (n=70) received
their psychiatric appointment as normal and referred to dental
department to discuss how dental treatment could be provided.

Fig 1: The distribution of gender per category of depression.
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Table 2: Demographic characteristics of participants per category according to their age, gender, the prevalence of dental anxiety
and preferred pharmacological management techniques (n=70).

Types of depression

n(%)

Variables

Age (mean; SD)

Nonorganic
sleep
Schizoaffective
Unspecified
disorder with
disorder
depressive
depressive
(depressive type)
episode
episode
(unspecified)

Others

p-value

42.66 ± 14.9

42.54 ± 14.8

44.50 ± 18.7

39.45 ± 15.6

43.53 ± 13.0

0.866

Male

32(46%)

8(29%)

5(42%)

9(82%)

10(53%)

0.023 †

Female

38(54%)

20(71%)

7(58%)

2(18%)

9(47%)

No

36(51%)

14(50%)

5(42%)

7(64%)

10(53%)

Yes

34(49%)

14(50%)

7(58%)

4(36%)

9(47%)

Local anaesthesia

29(41%)

11(39%)

4(33%)

5(46%)

9(47%)

Local anaesthesia + inhalation Sedation

14(20%)

5(18%)

4(33%)

1(9%)

4(21%)

Local anaesthesia + intravenous Sedation

10(14%)

1(4%)

4(34%)

2(18%)

3(16%)

Local anaesthesia + general anaesthesia

17(25%)

11(39%)

0(0.0%)

3(27%)

3(16%)

Gender

Dental anxiety
0.766

Preferred pharmacological management techniques
0.130

† Significant according to Chi-Square Test <0.05 level

Fig 2: The distribution of dental anxiety per category of
depression.
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Discussion
The results of this study showed that the majority of participants
belonged to the group of unspecified depressive episode. In KSA,
not all studies that discussed depression showed the depression
types. In dentistry, this could help determine which type may be
combined with dental anxiety. For example, the present study
showed that 34 (49%) participants were anxious about receiving
dental treatment, and most of them belonged to the group of
unspecified depressive episode; seven participants (58%) belonged
to the group of non-organic sleep disorder, who reported a higher
rate of feeling anxious than the other types. All included
participants in this study had acute dental pain, but their dental
anxiety prevented them from seeking dental care.
Few studies have been conducted in KSA on the prevalence of
dental anxiety. For example, a cross-sectional study by Al-Madi,
AbdelLatif 22 in the central region of KSA showed that 29%
(N=1424) of adolescent females had high levels of dental anxiety.
In the present study, the majority of participants belonging to the
groups of unspecified depressive episode and non-organic sleep
disorder with depressive episode were female. Another crosssectional study in the central region of KSA reported that 11.8% of
the surveyed subjects perceived dental treatment as a stressful
procedure; 4.6% found dental treatment unpleasant and 6.2%
found it painful, while 5.2% of the subjects avoided visiting the
dentist for fear of pain. 23 A recent cross-sectional study in the
western region of KSA showed that dental anxiety was considered
the major barrier to dental care among special care patients with
mental illness, followed by the cost of dental treatments and
accessibility to dental services.6 Dental anxiety has been reported
to negatively affect patients’ quality of life. 24-26 Thus, it is important
to apply effective treatment methods for psychiatric patients with
dental anxiety, not only with the purpose of alleviating their dental
anxiety and improving their oral and dental health but also
because it contributes to enhancing their quality of life, which may
help to improve their depression status.
Several studies have reported the usefulness of pharmacological
approaches in managing anxious patients receiving oral and
dental care. 27-29 Dionne et al. 30 reported that the majority of people
with dental anxiety were willing to go the dentist more frequently
if conscious sedation and GA were more readily available. Our
results show that the majority of participants (n=41, 59%)
preferred dental treatment to be carried out under local
anaesthesia with conscious sedation or GA. Understanding the
type of depression may help to determine the prevalence of dental
anxiety and may reflect its level, which determines the potential
pharmacological management techniques required to help receive
oral and dental care. This will indeed help to achieve equality for
this vulnerable group of patients to access dental services similarly
to the general population and to prevent discrimination in
receiving healthcare. 31

bias. All participants had acute dental pain, and thus, the benefits
of other, non-pharmacological management techniques were not
assessed. The small sample size and single study centre might
affect the selection process. A larger sample size and a multiinstitutional study may give more accurate results, and causality
may also be identified. The possible response bias to the
questionnaire may be considered a limitation. Data were collected
by a non-dental care provider and in a non-dental setting, which
may help to reduce such bias. On the other hand, participants who
did not feel they were dentally anxious may present as anxious in
the dental setting. Clinical dental examination might also help to
confirm type and severity of acute dental pain, which also might
reflect on the type of pharmacological management techniques. A
standardized and validated scale such as the Modified Dental
Anxiety Scale (MDAS) to assess the dental anxiety level is required
in future study to have accurate results. 32

Conclusions and recommendations
It is not unusual for psychiatric patients suffering from depression
to have dental anxiety preventing them from accessing dental
services. Most psychiatric patients with different types of
depression preferred local anaesthesia with conscious sedation or
GA to receive dental treatment. Bearing in mind the oral and
dental needs of psychiatric patients, healthcare professionals
should offer appropriate services for this vulnerable group of
patients to maintain equality in healthcare.
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Abstract

Background

Background

The American Society of Anesthesiologists (ASA) devised a method
to allow anaesthesiologists to classify preoperative comorbidities in other words to determine a patient’s preoperative fitness.1 ASA
Physical Status (ASA PS) is a six-level scoring system of fitness, with
the higher grades indicating poorer post-operative surgical
outcomes and more significant perioperative risks. This is why we
need to take ASA PS into consideration when treatment planning
our patients. ASA PS has progressed from its original use and is
now used by non anaesthesia trained medical, dental and
healthcare teams. It is used to plan surgery2 and identify the need
for pre-operative investigations. In addition, it is being used by
policy makers and regulators to allocate necessary resources and
organising appropriate operating conditions.3

The American Society of Anaesthesiologists’ physical status (ASA
PS) is used to assess patients’ medical risk status. SDCEP advise
using ASA PS to assess the fitness of a patient to contribute to
their care under conscious sedation. Using ASA PS the clinician can
treatment plan accordingly - usually for primary care (ASA I-II) or
secondary care (ASA III+). Although ASA PS is widely used, studies
have shown variability between anaesthetists, with the same
inconsistencies between dentists. This pilot study gathered ASA PS
scoring for six hypothetical patients from members of the dental
team.
Aim
To establish the variability of ASA PS scoring by the dental team.
Method
62 participants attending a dental sedation update assigned ASA
PS to six hypothetical patients via an online poll. This followed a
lecture on medical risk assessment which included an overview of
ASA PS.
Results
Showed variability in ASA PS scoring, with five cases being
assigned three different scores.
Conclusion

Within dentistry, ASA PS is used when treatment planning for
conscious sedation. The Scottish Dental Clinical Effectiveness
Programme (SDCEP) published the Third Edition in 2017 of the
sedation guidelines4 after reviewing current evidence by a
guidance development group that looked at the Intercollegiate
Advisory Committee for Sedation in Dentistry’s (IACSD) ‘Standards
for Conscious Sedation in the Provision of Dental Care’,5 the
National Institute for Health and Clinical Excellence (NICE)
Guideline ‘Sedation in Children and Young People’6 and the ‘Safe
Sedation Practice for Healthcare Procedures’ from the Academy of
Medical Royal Colleges (AoMRC).7 This guidance recommends a
Figure
Fi
gure 14 assessment is carried out to establish the patient’s
thorough
suitability for sedation and form a comprehensive treatment plan.

Comparing these results to anaesthetic studies showed similar
results. These disparities have the potential to impact on patient
safety and service provision. We suggest that there needs to be
increased awareness of ASA PS and specific guidelines aimed at
treating the medically compromised patients under conscious
sedation.
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also on the commissioning of sedation
services for Special Care
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Dentistry
The previous lecture had looked at medical risk assessment and
had reviewed ASA PS. In order to refresh the dental team’s
Many studies have shown that there is significant variability
knowledge on ASA PS the ASA examples were discussed within
between anaesthetists in assigning ASA PS to hypothetical clinical
the teaching session to clarify knowledge and address queries.
scenarios 8,9,10,11 as the classification system depends on the
These hypothetical cases were adapted from a previously validated
Aim
Ai
m
subjective judgement of the clinician.12 Each clinician’s levels of
questionnaire8 (Figure 3) but the scenarios altered to reflect the
expertise and experiences are different, which in turn influences
dental setting. Sixty-two members of the dental team attended the
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medical colleagues, and all found a weak inter-rater reliability
between clinicians. To combat this, in 2014 the ASA developed and
Participants were asked to respond via SMS text message or online
IACSD
Guidelines.
IA
CSD G
uidelines.
approved examples for each ASA PS classification to assist
via the polling system ‘Poll EverywhereTM’. The response rate
clinicians in assigning the appropriate ASA grade.
varied from 31 to 38 for each case, it was not possible to establish
the grade of the responders.
As this discrepancy exists between anaesthetists when using the
ASA PS Classification it suggests that this same disparity exists
between dental clinicians. Prior to the publication of the most
recent SDCEP Guidelines it had been recognised that there was
variation in assigning ASA PS grades and inconsistency in
recording it between dentists.13

Methods
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Case

Hypothetical Patient

ASA PS

1

A 56-yr-old woman presents for extraction of UL6. She is 5’4” and weighs 73 kg (BMI, 28).
She has hypertension controlled on metoprolol. She has a 20 pack-years smoking history but quit
smoking 5 years ago and denies any recent respiratory infections. She was recently diagnosed with
non insulin-dependent diabetes mellitus. Her BM on arrival is 14mmol/l, her last HbA1c was 10.5% (91)

III

2

A 26-yr-old woman presents for fillings of the LL6 and UR4. Her height is 5’2” and weighs 91 kg (BMI, 37).
She has a past medical history of asthma, for which she had an A+E visit 1 year ago, and has no
previous hospital admissions for asthma. She has since been on a daily steroid inhaler and
montelukast. Her symptoms are well controlled on this regimen, and she has not needed her rescue
inhaler in greater than 6 months. She admits to snoring at night and being told she has mild
obstructive sleep apnoea (OSA) after a sleep study. She has been noncompliant with her continuous
positive airway pressure machine due to intolerance of the nasal mask. She complains of occasional
gastroesophageal reflux, mostly related to foods she eats. She has been told she has prediabetes and is
trying to lose weight. She also has a history of epilepsy but has not had a seizure in 3 years. The rest of
her medical history is negative, and her examination is within normal limits.

II

3

An 82-yr-old man presents for fillings of the LR6 and LR7. He is 6’ and weighs 75 kg (BMI, 23).
He is a non-smoker but has a history of asthma for which he uses salbutamol approximately three
times per year. He has benign prostatic hypertrophy. He has controlled insulin-dependent diabetes. He
takes sildenafil for erectile dysfunction, citalopram for depression, and hydrocodone twice per day for
chronic low back pain. He reports that he can walk three blocks before getting short of breath.

II

4

69-yr-old man presents requiring removal of UL6 and LL7. He is 5’10” and weighs 114 kg (BMI, 35).
He has a history of hypertension that is under control. He had a myocardial infarction 6 years ago and
had two coronary stents placed at the time, for which he continues to take aspirin. He is a former
smoker (quit 6 years ago) and has been diagnosed with chronic obstructive pulmonary disease. His
chronic obstructive pulmonary disease is well controlled on his daily maintenance inhalers. He has type
2 diabetes mellitus, which is poorly controlled. He recently had insulin added to his regimen. He has
End Stage Renal Disease and is on haemodialysis 3 days a week. He denies any other problems, and the
review of systems is otherwise negative.

III

5

A 56-yr-old man presents for scaling and fillings of the UR7 and UL2. He is 5’11” and weighs 120 kg
(BMI, 37). He has a history of Crohn’s Disease, controlled hypertension, and hyperlipidemia. His spouse
reports that he snores loudly at night, but has not had a sleep study. His vital signs are heart rate 76
beats/min, blood pressure 142/82 mmHg, oxygen sats 97% on room air.

II

6

An 81-yr-old woman comes in for extraction of UL123. She is 5’4” and weighs 55 kg (BMI, 20).
She is an active volunteer in the library for 4 h/day. She says she has no medical problems, but she has
not seen a doctor in 20 years. She has never had surgery. She does not take any medications. She lives
alone and is able to go grocery shopping once a week and does take care of her daily activities on her
own. The rest of her history, review of symptoms, and physical exam are within normal limits.

I

Fig. 38

Results
All six cases showed variability in ASA PS grading. In five out of six
cases there was a range of three different ASA PS grades assigned
to each case. None of the cases showed consistency.
Case 1: Answers shown from 35 respondents. 63% of participants
assigned the correct grade - ASA PS III, 34% rated the patient ASA
PS II and 3% rated the patient ASA PS I.
Case 2: Answers shown from 38 respondents. 61% of participants
rated the patient ASA PS III, 29% rated the patient ASA PS IV and

50

only 11% rated the patient ASA PS II (the correct grade).
Case 3: Answers shown from 35 respondents. 86% of participants
rated the patient the correct grade - ASA PS II, 11% rated the
patient ASA PS III and 3% rated the patient ASA PS I.
Case 4: Answers shown from 36 respondents. 61% of participants
rated the patient correctly - ASA PS III, 36% rated the patient ASA
PS IV and 3% rated the patient ASA PS II.
Case 5: Answers shown from 33 respondents. 88% of participants
assigned the patient ASA PS II (the correct grade), 36% rated the
patient ASA PS I and 6% rated the patient ASA PS III.
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Discussion
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As most of the dental team involved in conscious sedation are
non-anaesthetic trained clinicians, it is important to establish how
ASA PS is being used within this setting, and that it is being used
correctly. A 2015 study13 used the ASA PS Classification to assess
medical risk in dentistry. In this study an online questionnaire was
disseminated to anaesthetists, general dental practitioners (GDPs),
hospital dental practitioners (HDPs) and community dental
practitioners (CDPs) to assign ASA PS to 8 hypothetical cases. In all
but one case the grade assigned spanned at least 4 possible ASA
PS grades. This indicates that dentists lack awareness of the ASA PS
Classification and so are potentially referring patients to
Community and Hospital services inappropriately, in addition to
the potential risk of treating patients in the incorrect environment.
Our data looks at the ASA PS grading of 6 hypothetical patients taken from those used in previous studies8,10 by a range of dental
professionals who have various levels of experience with regards
treating patients under conscious sedation and using the ASA PS
Classification System. All hypothetical cases showed variation in
ASA PS grading which has been reiterated in many other previous
studies. In 5 out of 6 cases the majority of participants assigned the
correct ASA PS grade to the hypothetical cases, showing that the
dental team had awareness and knowledge of the ASA PS
Classification System, and were able to apply it to the worked
examples. The GDC standards advise that the dental team must
stay up-to-date with their Continuous Professional Development
(CPD), specific to their practice, which includes relevant guidelines
- in this case the SDCEP guidance on conscious sedation.
There was, however, variability between the scoring in all 6 cases with the second most frequent answer being a higher ASA PS than
the patient’s actual grade. We found that within the dental setting
ASA PS was more likely to be over-estimated, rather than underestimated, especially in those cases with multiple co-morbidities.
This shows that the dental team exercise caution in dealing with
complex medical issues, but this over-scoring has the potential to
lead to unnecessary referrals to secondary care facilities. In future
update courses it would be interesting to see if this over scoring of
ASA PS would have meant that the dental team would have
referred the patient rather than treating in their own setting
Being able to accurately score ASA PS is part of patient safety, to
ensure that the dental team have the appropriate skills to treat
that patient, and are doing so in the appropriate environment. It
makes up part of our overall risk assessment of that patient and
their subsequent treatment plan.

Conclusion
All members of the dental team involved in conscious sedation
need to be aware of the ASA PS Classification System in order to
medically risk assess patients and establish their suitability for
sedation, for the setting in which it is to take place and skill mix of
sedation team. Our study demonstrated that there is discrepancy
in assigning ASA PS between members of the dental team, and so
there is the need for increased awareness of ASA PS and its
implications for treatment. The dental team appears to over score
ASA PS. This may result in increased referrals to community and
hospital dental services, with the potential to impact on
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commissioning of sedation services. It may be that in some of
these cases, treatment in primary care would be safe and more
convenient for the patient. For example, Medically complex
patients in the category of ASA PS II may be treated safely in
primary care. It should be noted that ASA PS II or lower does not
mean they should be treated without caution. Patient safety is key
for all aspects of dentistry, not just conscious sedation.
Better understanding of the ASA Physical Status Classification
System is required by the dental team, to ensure we treat our
patients in the most appropriate, safe environment. It is a simple
classification to use, and works well as a pre-operative risk
assessment tool, however the lack of precision across all medical
and dental specialties means there is variation when assigning an
ASA PS grade, which in turn can affect patient safety.
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Abstract
This paper aims to remind readers of the importance of teamwork
in the management of patients receiving dental treatment under
sedation and general anaesthetic (GA). The case discussed is of the
management of a malignant hyperthermia (MH) crisis of a patient
undergoing a full dental clearance at Manchester Royal Infirmary.
The article should remind referrers and providers of dentistry
under general anaesthesia of the risks involved and the
importance of both good history taking and thorough consenting.
The paper also intends to inform readers of the clinical signs and
management of a malignant hyperthermia reaction and help
prepare the dental team in the event of this clinical scenario.

Introduction
Upon qualification, all dental professionals make an agreement to
adhere to the General Dental Council’s standards of conduct,
performance and ethics. The sixth principle highlights the
requirements to work with colleagues in a way that is in a patient’s
best interests.1 Specifically, principle 6.1 states the need to ‘work
effectively with your colleagues and contribute to good
teamwork’.1 Good teamwork can involve contributing to a pleasant
working atmosphere, respecting colleagues, remaining flexible or
adaptable to situations and communicating effectively to team
members. There may, however, be certain obstacles in achieving
effective teamwork including staffing issues, time pressures, or
interpersonal relations. This is likely to have a direct negative effect
on staff members and an indirect impact on the quality of care
provided for the patient. The potential for adverse outcomes
intensifies with dentistry performed under sedation or general
anaesthesia, where poor teamwork can have catastrophic
consequences.
A recent review published by the Royal College of Surgeons found
poor teamwork between surgeons was a major factor when
analysing problems in surgical practice.2 In the light of this, this
article will discuss a scenario where effective teamwork had the
ultimate patient outcome; the preservation of life. Outlined below
is a case study of a patient who had a malignant hyperthermia
crisis under general anaesthetic. This article details the role
teamwork had to play in the management of the MH episode. The
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aim is to help inform readers on the management of MH and how
they can contribute should this scenario occur in real life,
especially for those working in a hospital environment.

Background – patient history
A 28 year old male, Patient A, attended for an oral surgery
consultation at Manchester Dental Hospital following referral by
his General Dental Practitioner (GDP). He was referred for a full
dental clearance and his presenting complaint was of occasional
pain from the lower left quadrant (mainly LL5).
Patient A had an unremarkable medical history, with no allergies
and was not taking any medication. He had had two previous
general anaesthetics with no adverse reactions reported. His most
recent general anaesthetic was in March of 2010 for multiple
dental extractions at Manchester Royal Infirmary.
Patient A smoked 15-20 cigarettes daily and was consuming less
than the recommended maximum weekly units of alcohol for a
male (14 units3).
Examination revealed a neglected dentition with multiple carious
teeth. An orthopantogram (OPG) was taken as part of the
assessment and the following teeth were deemed unrestorable
and therefore required removal: UR6543 UL345 LL54321 LR12345.
Patient A required a full dental clearance and due to his severe
dental anxiety, was listed for this to be undertaken under GA.
Patient A had a set of maxillary and mandibular acrylic immediate
dentures produced by his GDP to wear following the surgery.
Day of surgery
Patient A had an uneventful induction and surgery went ahead as
planned. The patient was given propofol (intravenous), sevoflurane
(inhalation) and fentanyl (intravenous). Upon administering the
lidocaine 2% 1:80,000 adrenaline the patient became tachycardic
(124 beats per minute), a known side effect of adrenaline. This
settled and the operation continued, to allow all of Patient A’s
remaining teeth to be removed with no complications. Vicryl
Rapide sutures were placed where required.
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Towards the end of the procedure, as counts were being
completed, yet with Patient A still anaesthetised, his heart rate
increased again. This observation was too delayed to be caused by
the adrenaline of the local anaesthetic at the start of the
procedure and so triggered further immediate clinical
observations to be taken. The observations showed that Patient A
had also become hypercapnic and hyperthermic. An elevated
recording of carbon dioxide in exhaled air (ETCO2) is typically the
result of hypoventilation or an increase in metabolic activity.
Patient A had a raised ETCO2 in addition to an increase in his
minute ventilation (VE) causing grave concern. These readings
paired with his raised temperature and heart rate lead the
anaesthetist to the suspect a malignant hyperthermia (MH) crisis.

In response, this causes an increase in carbon dioxide (CO2)
production and oxygen (O2) consumption. The increase in CO2
production is detected by chemoreceptors which stimulate the
sympathetic nervous system, resulting in tachycardia. The
accumulation of myoplasmic calcium causes sustained muscle
constriction.11 This results in heat formation which, over time, the
body is unable to dissipate, leading to hyperthermia. In addition,
the calcium saturation cases muscle rigidity and spasms. There is
breakdown of damaged skeletal muscle (rhabdomyolysis) which
causes the release of myoglobin into the bloodstream. This leads to
presence of myoglobin in the urine (myoglobinuria) and
associated kidney damage. In addition, there will be metabolic
acidosis and hyperkalaemia which can give rise to arrhythmias.

Malignant hyperthermia

Table 1 shows a broad list of signs that can indicate a MH crisis.
Perhaps the most consistent clinical features of an MH episode are
a rise in end-tidal CO2, an unexplained increase of heart rate, a rise
in body temperature and muscle rigidity.3

Malignant hyperthermia episodes are rare, with incidence in the UK
at 1:50,000 – 1:70,000.4 Survival following an event is highly
dependent on early detection and rapid management. MH has
autosomal dominant inheritance and its prevalence is estimated at
up to 1:3000.5 The first patient in a family to have a confirmed MH
reaction is known as the ‘index case’ or ‘proband’.4 In England, these
‘index case’ patients are referred to a Malignant Hyperthermia
Investigations Unit (MHIU) at St James Hospital, The Leeds Teaching
Hospitals NHS Trust. Family members of the index case patient are
then tested for MH susceptibility. The two genes that have been
definitively associated with MH causative mutations are RYR1 and
CACNA1S. 6 Most MH reactions occur in children or young adults;
however, they can occur at any age and may affect a person who
has had previous uneventful GAs. Recent data from the USA suggests
mortality rates from MH have increased over the last 15 years up to
6 -12%. 7 One reason for this may include the increasing use of total
intravenous anaesthesia (TIVA) non-triggering agents and hence a
reduced awareness of MH among anaesthetists and staff.5
Early treatment of a MH event is imperative for patient survival. The
European Malignant Hyperthermia Group (EMHG) has produced
guidelines on how to recognise and treat MH. This paper has
incorporated these guidelines to improve awareness among
referrers and clinicians.

Symptoms of MH are described in Table 1.
Table 1 – Clinical signs of malignant hyperthermia
Early signs

Later signs

Metabolic

Cardiovascular

Muscle

Inappropriately
↑CO2

Inappropriate
tachycardia

Masseter spasm
(succinylcholine
use only)

Cardiac
arrhythmias

Muscle rigidity

↑ O2 production
Mixed metabolic
and respiratory
acidosis

Unstable arterial
pressure

Hyperkalaemia

↑ temperature
↑ creatine
phosphokinase
levels
↑ myoglobin
levels

Profuse sweating

Pathophysiology
MH can be triggered by succinylcholine (a muscle relaxant) or any
volatile anaesthetic agent (e.g. halothane, enflurane, isoflurane or
sevoflurane).8 The reaction may develop during or shortly after the
use of the trigger agent. There is evidence to suggest sevoflurane
can induce the delayed onset of MH in the absence of
succinylcholine9,10 as was seen in this case. Any patient may
develop MH during or shortly after a GA if the trigger agents have
been used, including those who have had previous uneventful GAs.
MH occurs in a susceptible patient when they are exposed to a
trigger agent (see above) that impairs the function of the
sarcoplasmic reticulum, and calcium haemostasis.
The trigger agent leads to dysregulation of excitation-contraction
coupling and causes sustained release of calcium from the
sarcoplasmic reticulum.1 This leads to an increase in the
intracellular concentration of calcium.
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Mottling of skin

Dark-coloured
urine
Severe cardiac
arrhythmias
Disseminated
intravascular
coagulation

EMGH Guidelines: Recognizing an MH crisis5
If MH is suspected, it should be managed immediately. There are,
however, a number of differential diagnoses pertaining to the
clinical signs of MH. These potential differential diagnoses are
listed in Table 2. The whole team can assist to rule out differential
diagnosis by checking equipment, undertaking detailed clerking of
patients and voicing any concerns.
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Table 2 – Differential diagnosis of clinical signs in Table 1
•
•
•
•
•
•
•
•
•
•
•
•

Insufficient anaesthesia +/or analgesia
Infection/septicaemia
Insufficient ventilation
Anaesthetic machine malfunction
Anaphylaxis
Phaeochromocytoma
Thyroid crisis
Cerebral ischemia
Neuromuscular disorders
Elevated end-tidal CO2 due to laparoscopic surgery
Recreational drugs e.g. ecstacy
Malignant neuroleptic syndrome

EMHG Guidelines: Recognising an MH crisis5
Immediate management
Once the diagnosis of MH crisis was made, anaesthetic support
was summoned whilst the surgical and theatre team divided
themselves into smaller teams to manage immediate tasks. Further
IV access was gained, and one sub team worked on preparing and
delivering the recommended 9 vials of dantrolene. Another sub
team worked to treat the patient’s clinical symptoms, for example
cooling with icepacks. Bloods taken shortly after the event
revealed high potassium (6.9mmol/L range 3.5-5.3mmol/L) and a
raised white blood cell count (16.4 x10-9/L range 4-11 x10-9/L).
It is imperative to administer Dantrolene as soon as possible and
manage the clinical signs in order to minimize the potential of
patient morbidity or mortality. Dantrolene works to stop the
release of calcium from the sarcoplasmic reticulum into the cell. It
decreases the intracellular calcium and stabilises the sarcoplasmic
reticulum ceasing the muscle contraction and breakdown. If the
MH reaction is not treated, the muscle breakdown will lead to
increased hypercapnia, tachycardia, hyperthermia, muscle rigidity,
rhabdomyolysis, hyperkalaemia, acidosis, hypoxia and

disseminated intravascular coagulation.4 Hyperkalaemia,
hypercarbia, acidosis and sympathetic stimulation all contribute to
the likelihood of arrhythmias potentially resulting in cardiac arrest.4
Table 3 shows the key principles in the immediate management of
an MH crisis and Table 4 those for symptomatic management.
It should be noted here that Dantrolene is available in two
preparations. At Manchester Royal Infirmary the preparation used
is a lyophilised powder in a 20mg vial containing 3g of mannitol
and sodium hydroxide (to ensure a pH of 9-10).11 To activate the
Dantrolene, each vial must be mixed with 60ml of sterile water.
Teamwork is required to deliver the initial bolus for a 70kg patient
of 9 vials in a timely manner.
Post-operative management
The Intensive Care Unit team was alerted of the situation and once
Patient A was stabilised, he was sent to critical care for further
management and observation. It was here, during further
discussion, that the patient’s father admitted that two family
members had had an odd reaction to general anaesthetic. Patient
A made a rapid recovery and was discharged from hospital 24
hours later.
Patient A was referred to the Malignant Hyperthermia Unit (MHU)
at St James’s Hospital for further investigation into the suspected
MH episode. St James’s Hospital is the national unit in England for
investigation of malignant hyperthermia and a part of the
European Malignant Hyperthermia Group. Once referred, a blood
sample is required for genetic screening. The sample is often taken
at a General Practitioner’s surgery and then sent to the MHU for
analysis of the DNA. Initial genetic screening has a sensitivity of
50% in true cases of MH. If the results of the test are negative,
patients must attend the MHU for a muscle biopsy. The biopsy
involves a 2-2.5 inch incision in the lower inner aspect of the thigh
to obtain a sample of muscle for testing. The biopsy is taken under
local anaesthetic and requires a two day stay. Results from the
biopsy can then confirm if this is a true MH reaction.

Table 3 Immediate management of MH crisis
Immediately

Dantrolene

Monitor

Stop trigger agents

2mg kg-1 i.v.

Anaesthetic monitoring

Hyperventilate with 100% O2 high flow

Repeat until cardiac and respiratory
systems stabilise

Measure core temperature

Declare emergency + get help

If required, exceed maximum dose
(10mg kg-1)

Gain good IV lines with wide-bore cannulas

Change to non-trigger anaesthesia

Consider arterial and central venous lines
and catheter

Inform surgeon (terminate procedure)

Bloods: K+, CK, ABG, myoglobin, glucose,
LFT’s, Coag

Disconnect vaporiser

Check for signs of compartment syndrome
Monitor 24 hours (ICU/HDU)

EMHG Guidelines: Recognising an MH crisis5
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Table 4 Symptomatic management
Hyperthermia

Hyperkalaemia

Acidosis

Arrhythmias

Urine output

200-300ml chilled
(4⁰C) 0.9% saline i.v.

Dextrose: 50% 50ml
with 50 IU insulin

Hyperventilate to
normocapnoea

Amiodarone: 300mg

Furosemide: 0.5-1mg kg-1

Surface cooling –
ice packs, cold sheets

CaCl2: 0.1mmol kg-1 i.v.

Give sodium bicarbonate Β-blockers if
i.v. if pH < 7.2
tachycardia persists

Stop cooling once
<38.5⁰C

Dialysis may be
required

Mannitol 1g kg-1

Fluids: crystalloids i.v.

EMHG Guidelines: Recognising an MH crisis5

Reflection
The combined efforts of the theatre and surgical staff ensured the
emergency was managed in a timely yet controlled manner. It is
thanks to this fast action that Patient A made a full recovery.
The theatre, anaesthetic and surgery staff demonstrated their
ability to adapt to the change of environment, working together as
a unit. This required individuals to understand their own roles as
well as the needs of other team members in the new situation in
order to complete additional tasks that had arisen. Team members
used initiative and problem-solving skills to help share the
management of these tasks in their sub-groups.
Another main factor that contributed to the rapid action of the
team was clear and concise communication. Often in times of
stress, communication can suffer, and lack of verbal interaction can
in turn heighten the pressure or panic of a clinical scenario. In this
situation however senior staff gave succinct and direct
instructions. Team members were quick to acknowledge and
respond to verbal commands to ensure that the information had
been correctly received and acted upon.
Immediately after the event, a team huddle was formed to have a
‘debrief’ to discuss the event and its management. Team members
had the opportunity to discuss any concerns about the event as
well as highlight any strengths they found had arisen in the
management of the emergency. Colleagues agreed that they were
quick to start tasks allocated by the anaesthetist thanks to
effective communication.
It was raised, however, that despite hierarchical division of staff
with different coloured mob caps, it was difficult to ascertain roles
of individuals and their skill set. This was especially difficult for new
team members, attending to assist the emergency, who had not
been present for the World Health Organisation (WHO) briefing. An
idea was suggested to write roles in pen on the front of the mob
caps at the start of each theatre session or in the case of an
emergency e.g. SHO, STR, Scrub Nrs etc. This would inform new
team members of their training and skill sets and aid in delegating
tasks.
The incident was reported as per hospital protocol and there was a
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shared feeling that fellow clinicians and support staff could benefit
from the learning points experienced. A resource was produced in
the form of an information sheet which was distributed via email
to all dental teams at Manchester Dental Hospital working with
patients under general anaesthesia. Colleagues raised the learning
points from the event and the case was discussed at the next
clinical governance meeting.
The team was nominated for an Excellence Award for the
outstanding display of teamwork in the management of this
emergency situation.
For further guidance readers are directed to the European
Malignant Hyperthermia Group website: https://www.emhg.org.
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Case summary

BPE:
1
1

A 7-year-old male with type 1 Diabetes Mellitus and coeliac
disease, presented with pain related to carious primary teeth.
Clinical and radiographic examination confirmed diagnoses of
carious primary teeth, molar incisor hypomineralisation and tooth
surface loss. Treatment was completed under inhalation sedation
and local anaesthetic, due to dental anxiety. The URD, LRE and
ULDE were extracted, pre-formed metal crowns were placed on the
URE and LRD, and the first permanent molars and LLDE were
restored with composite. A successful result was achieved with
inhalation sedation with avoidance of a general anaesthetic.

1
1

1
1

Hard tissues
•

Mixed dentition

•

Multiple carious primary teeth with tooth surface loss

•

Hypomineralisation first permanent molars

General radiographic examination
Left and right bitewings to assess extent of caries

Patient details
Gender: Male
Age at start of treatment: 7 years 6 months
History of present complaint
Pain from upper left quadrant, sleep disturbed.
(

Relevant medical history

(

•

Type I diabetes mellitus managed with insulin

•

Coeliac disease

•
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UREMO radiolucency extending 2/3 into dentine
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Dental history
•

Referred by GDP regarding multiple carious teeth

•

Regular attender

•

Previous treatment – restorations without the use of local
anaesthetic

•

Brushing twice daily supervised with manual toothbrush and
fluoride toothpaste

•

High dietary sugar intake to manage hypoglycaemic episodes
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• HHI ((,"5-)4.+%#+2(%U'%#5-#$(A_`(-#')(5%#'-#%(T-'1(3.43"4(,%$,%//-)#(
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regression

•

LL6 mesial impaction
=VG(')("//%//(5%>%4)3-#$(5%#'-'-)#0(3,%/%#+%()*(3%,-S,"5-+.4",(3"'1)4)$2(
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(

DPT to assess developing dentition, presence of peri-radicular
pathology

Extra-oral examination and intra-oral examination:
No abnormal findings.
Oral hygiene: poor

(
(
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V,%S',%"'&%#'(-#',"S),"4(31)')$,"31/(
%S',%"'&%#'(-#',"S),"4(31)')$,"31/(
V,
(

QR 1
• All permanent teeth present (except third molars)
• Confirmation of findings of bitewing radiographs
• LRE mesial root resorption
V,%S',%"'&%#'(-#',"S),"4(31)')$,"31/(
%S',%
V,
"'&%#'(-#',"Sradiolucency
),"4(31)')$,"31/(
• ULDE
periapical

(

Moderate TSL, generalised
Molar incisor hypomineralisation

Aims and objectives of treatment

(
(Pre-treatment

•
•

1. Prevention of caries, periodontal disease and erosion

intra-oral photographs

2. Acclimatisation
3. Management of carious teeth to treat and prevent pain and
infection
4. Restoration of function
5. Appointments timed to maintain stability of blood glucose
levels

(
(

6. Maintenance of hypomineralised first permanent molars to
prevent further breakdown

(
(
(

(

Treatment Plan

(
(

Prevention

(

1. Oral hygiene instruction (OHI)

(

2. Dietary analysis and advice
3. Topical fluoride varnish application (FV) 3-4 times yearly
4. Prescription of fluoride mouthwash

(

5. 3-month recall interval
Definitive
(

1. Acclimatisation

(

V)/'S',%"'&%#'(31)')$,"31/(
V)/'S',%sealant
"'&%#'(31)UR6
')$,"3UL6
1/( LR6 LL6
2. Fissure

(
(

(

(

(
(

3. Composite restorations LLDE (and later UR6 UL6)
4. Preformed metal crown URE
5. Extraction URD, LRE, ULDE

(

V)/'S',%"'&%#'(31)')$,"31/(
V)/'S',%"'&%#'(31)')$,"31/(
(

(
(

(

Post-treatment photographs

(

(
(
(
(
(

(
(
(
(
(

(

Diagnostic summary

(
(

•

7-year-old male with poorly controlled type I diabetes

•

High caries risk

•

Dental anxiety, Frankl 2

(

•

Gingivitis

(

•

Irreversible pulpitis and periapical periodontitis ULDE

•

Caries involving pulp URD, LRE, ULDE

•

Caries URABDE, LRD, ULAD, LLDE

(
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delayed wound healing.1 Appointments were timed for first thing
in the morning or after lunch and the blood glucose level was
checked and managed prior to commencing treatment. This child
had an episode of pericoronitis due to poor glycaemic control
which was managed with local and systemic measures.

(
(
(

(

(
(

(
(

V)/'S',%"'&%#'(,"5-)$,"31/(
V)
/'S',%"'&%#'(,"5-)$,"31/(
(
(

Post-treatment radiographs

(

Left and right bitewings for caries assessment

H%*'("#5(,-$1'(6-'%T-#$/(*),(+",-%/("//%//&%#'(
("#5(,-$1'(6-'%T-#$/(*),(+",-%/("//%//&%#'(

(
(

Initially, treatment was acclimatised by introducing the dental
environment and equipment and by placing fissure sealants as a
preventive caries measure. Fissure sealants are also indicated to
protect hypomineralised enamel from breakdown. Preventive
interventions including a fluoride varnish, oral hygiene instruction
and dietary advice were also completed.3,4 The carious teeth had
already been stabilised by the GDP. Through the initial treatment, it
was clear that the child was potentially able to cope with
treatment therefore the treatment option of using inhalation
sedation was discussed. Both the patient’s mother and the child
were keen to avoid a general anaesthetic. A patient information
leaflet was provided prior and the nasal mask shown.
Inhalation sedation was commenced at the second visit and was
used on six visits. Behaviour management techniques were used in
conjunction with inhalation sedation including tell-show-do,
guided imagery, positive reinforcement and distraction. The use of
nitrous oxide as an anxiolytic was very successful. The patient
particularly enjoyed imagery of a beach when receiving local
anaesthetic, and asking him to squeeze the nurse’s hand during
extractions was a useful distraction technique.

(
(

Coeliac disease (CD) is a genetic, chronic autoimmune disease of
the small intestine. There is an association with Type 1 DM and
other autoimmune diseases. Oral manifestations include enamel
defects, recurrent aphthous stomatitis, caries, delayed dental
development, and angular cheilitis.2 The patient did not present
with oral ulceration, however, the developing dentition will be
monitored for enamel defects.

QR2 – coned off, angulation incorrect
•

LLE reduction in radiolucency below restoration

•

LL6o, LR6o radiolucency (sound clinically)

•

Margins
defective
• HHI(
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Long term treatment plan and
( future considerations
(
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1. Bitewings at six monthly intervals

1. D-'%T-#$/("'(/-U(&)#'142(-#'%,>"4/(
D-'%Tearly
-#$/("'(/loss
-U(&)#'
2(-#'%,>
"4/(
2. Consider
of14first
permanent
molars
2.

8)#/-5%,(%",42(4)//()*(*-,/'(3%,&"#%#'(&)4",/(
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3. Monitor eruption of potentially affected incisor teeth
4. Monitor infra-occlusion LLD and TSL

Discussion and reflection
Diabetes mellitus (DM) is a metabolic disease caused by a defect in
secretion or action of insulin leading to hyperglycaemia. Oral
manifestations include caries, xerostomia, candidiasis, periodontal
disease, an increased susceptibility to infections and reduced or
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The first phase included restorations under local anaesthetic.
Patients with diabetes are at higher risk of infection, and ideally
either the LRE or ULDE should have been removed first. Given the
patient’s anxiety, it was felt that it was important not to start with
extractions as this may cause the patient to reduce co-operation,
and to attempt other treatment under local anaesthetic first.
Nitrous oxide was titrated and varied visit-by-visit from 30-50%
depending on the patient’s anxiety levels. Composite restorations
of the LLDE were placed under local anaesthetic using a rubber
dam under inhalation sedation and the patient coped very well
with this. Subsequently, extractions and the remaining restorative
treatment was completed successfully using a quadrant approach.
The Hall technique5 was used to place a stainless steel crown on
the URE, however, conventional preparation was required on the
LRD due to its abnormal morphology. An alternative to extractions
would have been to perform pulpectomies, however, due to the
patient’s high infection risk and the number of teeth involved, this
was considered inappropriate. An atraumatic extraction technique
was used to prevent delayed wound healing, and post-operative
advice was given to maintain good oral hygiene, in addition to
employing regular salt water mouthwashes.
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The second phase involved restoration of the carious UR6 and UL6
with composite. Despite multiple preventive measures, the patient
still developed caries both due to his medical history, and also
since hypomineralised teeth are more prone to caries. Successful
bonding to hypomineralised teeth is impaired and therefore in this
case it was even more important to use rubber dam to improve
moisture control, along with the additional benefit of reducing
mouth breathing. Additionally, achieving local anaesthetic can be
more difficult and on one occasion articaine was used to
anaesthetise a maxillary molar.

and controlling dental disease in diabetic patients is key to avoid
unnecessary infections that can have a detrimental effect on
glycaemic control.

Long-term, the first permanent molars are of guarded prognosis
and are likely to require extraction.6 Given that this is likely to be
under general anaesthetic, using inhalation sedation in this phase
has prevented two general anaesthetics over a short period of
time. Given the medical history, admission under a medical team
would have been required, along with exposure to additional risks.
The LL6 which was impacted was monitored, as the impaction was
mild and resolution can occur in 50-70% of cases.7
The patient has a positive attitude to dental treatment despite
multiple medical interventions. Overall, the use of nonpharmacological behaviour management techniques and
inhalation sedation has led to a successful outcome. Preventing
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A repeated atypical response to and recovery following
IV sedation with midazolam
Elizabeth Barry BDS(Hons) BSc(Hons) MFDS(RCSEd)
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Case summary

,'0'-H"'-(7/G47"0/"-/.."/2",/$(+,'(+/0H")%1+'(+/0"/$"0'$$/3+04"/2"(7%",'0'-"3'."
General radiographic examination:

• LR8 vertically impacted, with its apices closely related to the
A 27-year-old female was referred by her GDP to the Oral Surgery
%1+)%0(P" inferior alveolar canal, although no loss of cortication, deviation
department for extraction of her upper and lower right wisdom
or narrowing of the canal was evident.
teeth (UR8, LR8).
• XDY"'&&%'$%)"7%'-(7*"
• UR8 appeared healthy
Following clinical and radiographic assessment, and the discussion
"
of alternative treatment options, arrangements were made for the
extraction of UR8 and LR8 under local anaesthetic (LA)
"
supplemented with intravenous (IV) midazolam sedation.

"

On two occasions, the patient became unresponsive to verbal and
physical stimuli after the administration of IV midazolam and
"
required reversal. Following the second attempt to treat her under
IV sedation, the patient’s recovery was very prolonged despite the
"
use of flumazenil.

"
This proved to be an unusual case as the delayed recovery did not
appear to be from oversedation and the patient did not respond
"
predictably with flumazenil reversal.

Pre-treatment assessment
History of presenting patient’s complaints:

"
"

•

2 year history of pain associated with LR8 and UR8, with biting
Fig 1: Right-sided Dental Panoramic Radiograph
_"[+(-%"'0)"-';%-"2/$"&+,(G$%___"
of the adjacent buccal mucosa

•

The patient’s dental anxiety was such that she would not "
accept treatment with LA only.

Relevant medical history:
•

Diagnostic summary

• Pericoronitis LR8
=+'40/.(+,">G88'$*"

• Buccally placed UR8 causing cheek biting
Mild learning difficulties – attended appointments with a
• V%$+,/$/0+(+."LDY"
support worker and lives with her family. The patient was able
to discuss and understand all treatment options. The patient • <G,,'--*"&-',%)"XDY",'G.+04",7%%K";+(+04"
could communicate effectively and clearly with the team and
i. Eliminate symptoms of pericoronitis associated with LR8
had full capacity to consent.
#+8."`"/;\%,(+1%."/2"($%'(8%0("
ii. Extract UR8 and LR8

Aims & objectives of treatment

Dental history:
•

Had previous restorations with LA only, anxiety over
extractions.
"

Treatment plan

^"

Extraction of LR8 and UR8 under IV midazolam sedation

Clinical examination:
•

The oral soft tissues appeared healthy, with the exception of
evidence of occlusal trauma to the right buccal mucosa. The
UR8 was noted to be buccally placed, the LR8 partly erupted
and vertically impacted.
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Treatment undertaken:
Because of the patient’s unusual response to IV midazolam,
treatment was abandoned at first attempt, but completed at a
second visit.
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•

Visit 1:
− 3mg midazolam titrated (2mg bolus over 30 sec, 90 sec
pause, then two further 0.5mg increments each followed by
a 30 sec pause).
− When sedation was deemed adequate, LA was given.
− Following LA injections, the patient became unresponsive
to verbal and physical stimuli.
− Oxygen saturation remained stable at 98%, BP was 136/76
and blood glucose measured as 5.4 mmol/L
− As the patient was unresponsive and communication with
the patient was lost, flumazenil (0.5mg slow bolus) reversal
was given and the patient recovered swiftly.
− Treatment was abandoned and the patient rebooked.

•

Visit 2 (6 months later):
− 2.5mg midazolam titrated (1mg bolus given over 60 sec,
3 min pause, then three further 0.5mg increments given,
each followed by a 60 sec pause). Reduced midazolam dose
and longer intervals between each increment was used in
order to reduce the risk of loss of responsiveness
experienced at the patient’s previous visit.

In the case described, the patient did not present with reduced
oxygen saturation, the characteristic feature of respiratory
depression associated with over sedation, but she did become
unresponsive and verbal communication was lost. In hindsight,
whether the decision to make a second attempt at dentistdelivered IV sedation was appropriate could be questioned. This
decision was made as the patient’s first treatment was performed
by a junior clinician and the possibility of inadvertent over
sedation could not be completely excluded. A further visit for
treatment with a senior clinician using lower doses of midazolam
over increased time intervals was seen as an appropriate way to
proceed.
Reflection on this case and discussion with A and E practitioners
suggests that the difficulty in recovering the patient may have
been due to a combination of the sedation and the patient’s
learning difficulties.
A number of factors have been related to delayed recovery3,4 when
using IV midazolam, including:
-

Increased age

-

Renal impairment

− UR8 and LR8 were extracted without complication, and the
patient remained adequately sedated, but responsive,
throughout the procedure.

-

Liver impairment

-

Concomitant use of barbiturates, alcohol or other CNS
depressants

− As the patient was raised from supine position, in
preparation for transfer to recovery, she became
unresponsive to physical and verbal stimuli.

-

Disabilities such as Down’s syndrome and cerebral palsy.

− Oxygen saturation remained stable at 99%, BP was 142/82
and blood glucose measured at 8.1mmol/L
− Flumazenil (0.5mg slow bolus, then 0.25mg bolus) reversal
was given, but on this occasion, the patient remained
unresponsive.
− The paramedics were called, and the patient transferred to
A and E where she recovered fully without medical
intervention and was discharged home.

Long-term treatment and future
considerations:
This patient does not have a typical response to, or recovery from
IV sedation with a modest dose of midazolam. In the future, it may
be safer to consider undertaking dental treatment using LA only or
with inhalation sedation or general anaesthesia.

Discussion and reflection about case
presented:

These were all excluded in this case, however, it may have been
prudent to carry out further tests to assess renal and liver function
following the patient’s initial treatment and difficulties in
recovering from IV midazolam.
It is important to highlight that risks of sedation are specific to an
individual and may change during a procedure. Patients should be
closely observed throughout treatment and recovery, with
safeguarding instructions provided to escorts on discharge.2,5
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The benefit of using IV midazolam conscious sedation to manage
anxiety and increase acceptance of unpleasant dental procedures,
such as extractions, is well established.1,2 It is not, however, without
risks which must be considered when treatment planning a patient
for IV sedation.
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Frequency, variation and cost of dental extractions
for adults in secondary care in Great Britain
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2 Senior Lecturer in Dental Public Health, School of Dentistry,
University of Birmingham, Birmingham, UK;
3 Professor of Oral Surgery, School of Dentistry, University of
Birmingham, Birmingham, UK.
Br Dent J 2019; 226: 679-686.
Abstract
Aims We have conducted a survey of administrative data, aiming
to investigate the reported provision of dental extraction under
general anaesthesia in the NHS for adults in secondary care in the
following aspects: 1) anaesthetic data accessibility by NHS
organisations; 2) the number and proportion of dental extraction
episodes by anaesthetic modality and procedure type; 3) the
economic cost of dental general anaesthesia (DGA) for adults; 4)
variations in the anaesthetic provision between commissioning
regions and organisation types.
Methods We collected data from individual secondary care NHS
organisations that provide dental extraction services in England,
Wales and Scotland. A data collection form was devised to capture
the number of episodes of dental extraction under each relevant
oral surgery procedure code per anaesthetic modality per
institution from October 2015 to September 2016.
Results The majority (64.0%, n = 96,659) of the episodes were
categorised into an anaesthetic modality; 39.2% (n = 37,902) under
general anaesthesia, 18.7% (n = 18,050) under sedation, and 42.1%
(n = 40,707) under local anaesthesia. The majority of sedation
provision (84.9%) derived from dental hospitals. A substantial
proportion (37.0%) of the episodes could not be assigned an
anaesthetic modality. Variations in dental general anaesthesia
activity were observed with respect to the commissioning regions
and organisation types. The annual cost of adult DGA from 81 out
of 150 organisations that provided DGA data was estimated to be
over £19 million, based on the NHS payment by results tariff
2015–2016.
Conclusion Our data suggest that the number of adult DGA
episodes and the associated cost are considerable, and highlight
the scope for improving the quality of data for commissioners and
providers to support discussions over patient pathways.
Discussion
Tooth extraction is a common treatment and it is evident that GA
carries the highest cost compared to local anaesthesia (LA), with or
without sedation, when consideration is given to staff salaries,
theatre time, ward space, and administration. However, ‘GA
continues to be used on a discretionary and regular basis in
hospital settings in a healthcare system funded by taxation’.
This paper presents available data on anaesthetic modality for
dental extractions as reported by hospitals in Great Britain and the
potentially large volume and cost of dental extractions under
general anaesthesia to the NHS. The exact scale of dental
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extraction activity under GA is currently unknown because as the
authors point out, ‘the hospital episode statistics (HES) system does
not collect information on the anaesthetic modality for a dental
procedure, and not all hospital day-case episodes are transferred to
the HES.’
There is currently no robust data source to enable the comparison
of dental extraction activity under GA between institutions or
regions and therefore there is need for improving access to and
accuracy and reliability of anaesthetic data for dental extractions.
As we are aware, there are several cases of referrals for GA which
could be considered ‘inappropriate’. In Cornwall, the authors
investigated dental extraction under GA explicitly for adults, and
found the majority (93.4%) who underwent GA for a single tooth
extraction in this unit had previously tolerated dental treatment
without the need for GA and that no patient in this cohort had GA
due to failure of sedation.
The study also found that the majority of sedation provision
derived from dental hospitals. In primary care, although some NHS
dental practices are commissioned to providing conscious
sedation, the vast majority of dental extractions are carried out
under LA alone.
Comments
The GDC guidelines state that GA should only be offered if there is
overriding clinical need but the interpretation of ‘clinical need’ can
vary and a large number of dental extractions continue to be
carried out under GA for adults in Great Britain, with an apparent
high degree of variation between organisation types and
commissioning regions, and at considerable expense.
The study did not reveal the costs to the NHS of extractions carried
out under sedation in general dental practice (GDP) but there is no
doubt these would be far less than that of a similar procedure in
hospital under GA, and no doubt a relatively safer alternative. A
step in the right direction would be an increase in the provision of
sedation services in primary care. However, the fees offered for
NHS dental sedation vary and are deemed not to be cost effective
by many practitioners. This is where the regional commissioning
services need to see the bigger picture which clearly indicates that
a fair and appropriate fee for sedation in GDP would substantially
reduce hospital dental GA and save the NHS substantial funds.
Finally, other factors which may be relevant to the increased
referrals by dentists for extractions to community oral surgery
services, sedation clinics and ultimately to hospital for GA is the
2006 NHS dental contract (England & Wales) which is agreed by
many to be flawed. That, combined with the perception of
unsatisfactory remuneration and the increased risks of litigation,
deter practitioners from performing ‘difficult’ extractions, which
may well be within their expertise, but they would rather refer
onwards. This places added financial strain to community services
and ultimately to the hospital GA bill. Only a major overhaul of the
whole system related to provision of NHS dental services can bring
about improved patient outcomes and be cost effective in the
long term.
FA
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Practice Patterns of Dentist Anesthesiologists in
North America
Young AS, Fischer MW, Lang NS, Cooke MR.
Anesth Prog 2018;65:9 –15

Tetany During Intravenous Conscious Sedation in
Dentistry Resulting From Hyperventilation-Induced
Hypocapnia
McCarthy C, Brady P, O’Halloran KD and McCreary C,
Anesth Prog 2016;63:25–30

Abstract
Introduction: This study provides trends in the discipline of dental
anesthesiology.
Methods: A questionnaire-based survey was sent to 338 members
of the American Society of Dentist Anesthesiologists to evaluate
practice patterns. One focus of the study was modality of sedation
/anesthesia used for dentistry in North America. Age, gender, years
in practice, and geographic region of practice were also obtained.
Data gathered from the returned questionnaires were entered into
an Excel spreadsheet and then imported into JMP Statistical
Discovery Software (v12.2 Pro) for descriptive analysis.
Results: A total of 112 surveys were completed electronically and
102 surveys were returned via post, for a total response rate of
63.3% (N ¼ 214). Data from this survey suggested a wide variation
of therapeutic practices among dentist anesthesiologists in North
America. Of the surveyed dentist anesthesiologists, 58.7% (SE ¼
4.2%) practise as mobile providers, 32.2% (SE¼3.1%) provide care
in an academic environment, and 27.7% (SE¼2.8%) function as
operator/anesthetists. The majority of anesthesia is provided for
pediatric dentistry (47.0%, SE¼4.2%), oral and maxillofacial surgery
(18.5%, SE ¼ 3.9%), and special needs (16.7%, SE ¼ 3.6%). Openairway (58.7%, SE ¼ 5.5%) sedation/ anesthesia was the preferred
modality of delivery, compared with the use of advanced airway
(41.3%, SE¼4.6%). The demographics show diverse practice
patterns of dentist anesthesiologists in multiple regions of the
continent.
Conclusions: Despite concerns regarding specialty recognition,
reimbursement difficulties, and competition from alternative
anesthesia providers, the overall perceptions of dentist
anesthesiologists and the future of the field seem largely favorable.
Comments
This article provides an insight into the word of the peripatetic
dental anaesthetist in North America, where both general
anaesthesia and deep sedation are available outside the hospital
setting. It is of interest that almost a fifth of the respondents were
under 35 years of age and just under one third had been in
practice for 5 years or fewer. Given that the registerable dental
qualification in the USA is a doctorate and thus a postgraduate
degree, it shows that new graduates are still attracted to provide
these services.

Abstract
Hyperventilation can be a manifestation of anxiety that involves
abnormally fast breathing (tachypnea) and an elevated minute
ventilation that exceeds metabolic demand. This report describes a
case of hyperventilation-induced hypocapnia resulting in tetany in
a 16-year-old girl undergoing orthodontic extractions under
intravenous conscious sedation. Pulse oximetry is the gold
standard respiratory related index in conscious sedation. Although
the parameter has great utility in determining oxygen
desaturation, it provides no additional information on respiratory
function, including, for example, respiratory rate. In this case, we
found capnography to be a very useful aid to monitor respiration
in this patient and also to treat the hypocapnia.
Comments
Hyperventilation is usually a response to anxiety. It is thus very rare
for this to be seen in a patient who is adequately anxiolysed and
sedated for dental treatment.
The report given here provides a good account of the signs and
symptoms of hyperventilation as well as its management using
relatively simple techniques to encourage rebreathing. In this case
a polystyrene cup was used rather than the more commonly
recommended paper bag. The patient was monitored with a
capnograph and pulse oximeter throughout the appointment,
which allowed the team to ensure that the process of rebreathing
exhaled air did not lead to hypoxia – a potential hazard of this
technique of management.
The discussion regarding the merits and hazards of adding further
midazolam should be studied by the reader, although it is always
difficult for those who were not present to be able to judge the
patient’s state of consciousness. It is, however, a telling comment
that the authors do state ‘The teeth were ultimately extracted
despite the patient’s state of anxiety. The extractions were swift
and uneventful.’ This would raise the question whether further
midazolam administration might have been advisable. It should be
remembered that hindsight is a marvellous tool that was not
available to the authors at the time. These comments do not
devalue the value of this case report as an aid in training the
dental team in managing this unusual medical incident.
NR

The differences in practice between the UK and North America
mean that readers of articles based in North America must be
mindful of the differences in practice when they seek to apply any
results to their own practice.
Readers who are interested in the lives of professional colleagues
across the Atlantic Ocean are encouraged to read the article.
NR
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Intranasal sedatives in pediatric dentistry
AlSarheed MA.
Saudi Med J 2016;37:948-956

It should be noted that the studies reported on for sufentanil were
as a premedication prior to general anaesthesia, while the studies
reported in the sections on midazolam and ketamine were
concerned with producing a level of sedation allowing treatment
to be carried out.

Abstract
Objectives: To identify the intranasal (IN) sedatives used to
achieve conscious sedation during dental procedures amongst
children.

Studies of dexmedetomide are also reported. This agent is
becoming much more popular in the USA and may be of use in the
future.

Methods: A literature review was conducted by identifying
relevant studies through searches on Medline. Search included IN
use of midazolam, ketamine, sufentanil, dexmedetomidine,
clonidine, haloperidol and loranzepam. Studies included were
conducted amongst individuals below 18 years, published in
English, and were not restricted by year. Exclusion criteria were
articles that did not focus on pediatric dentistry.

There are short sections in the review covering flumazenil and
naloxone. There are studies that show that both can work if
administered intranasally. It is worth noting that the evidence to
support the use of flumazenil was a single case report. In the
presented case it took 3 minutes for the flumazenil to reverse the
sedative effects of midazolam.

Results: Twenty studies were included. The most commonly used
sedatives were midazolam, followed by ketamine and sufentanil.
Onset of action for IN midazolam was 5-15 minutes (min), however,
IN ketamine was faster (mean 5.74 min), while both IN sufentanil
(mean 20 min) and IN dexmedetomidine (mean 25 min) were slow
in comparison. Midazolam was effective for modifying behavior in
mild to moderately anxious children, however, for more invasive or
prolonged procedures, stronger sedatives, such as IN ketamine, IN
sufentanil were recommended. In addition, ketamine fared better
in overall success rate (89%) when compared with IN midazolam
(69%). Intranasal dexmedetomidine was only used as premedication amongst children. While its onset of action is longer
when compared with IN midazolam, it produced deeper sedation
at the time of separation from the parent and at the time of
anesthesia induction.
Conclusion: Intranasal midazolam, ketamine and sufentanil are
effective and safe for conscious sedation, while intranasal
midazolam, dexmedetomidine and sufentanil have proven to be
effective premedications.
Comments
The main agent studied and reported for intranasal sedation has
been midazolam. Whilst it has been long recognised that ketamine
can be administered by either intramuscular injection or orally, its
use as an intranasal sedative has not been widely discussed.
Indeed, the author of the current paper reports only four papers
where the use of ketamine is presented.
The results presented indicate that ketamine had a faster onset of
action when compared with midazolam and this could be as rapid
as just over 5 minutes when used as an atomised spray. Another
interesting result reported in the review was that the reported
success rate of ketamine alone was higher than either midazolam,
or a combination of midazolam and ketamine. The results that the
author presents are not entirely consistent. In the section on
ketamine a success rate of 98% is quoted, however, in the section
on sufentanil it is stated that 52% responded to ketamine
compared with 72% responding to sufentanil. This difference is not
discussed in the paper.
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The author also presents a case where oversedation with a
combination of sufentanil and midazolam occurred. Attempted
reversal with naloxone was unsuccessful, but flumazenil did lead to
successful reversal of sedation.
This review provides evidence that the use of intranasal ketamine
might have some advantages over midazolam, the conclusion that
there is a need for further well controlled prospective studies on
paediatric dental intranasal sedation is more convincing than the
other arguments.
The limited findings on the use of intranasal sedation antagonists
support the UK view that those who use this technique must be
competent to administer intravenous sedation antagonists.
NR

Improving patient safety during procedural
sedation via respiratory volume monitoring: A
randomized controlled trial
Mathews DM, Oberding MJ, Simmons, EL, O'Donnell SE,
Abnet KR, MacDonald K.
J Clin Anesth 2018;46:118–123
Abstract
Study objective: Assess the utility of a respiratory volume
monitor (RVM) to reduce the incidence of low minute ventilation
events in procedural sedation.
Design: Randomized control trial
Setting: Endoscopy suite
Patients: Seventy-three total patients (ASA Physical Status 1–3)
undergoing upper endoscopies were analyzed.
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Intervention: Patients were randomized into two groups using a
computer generated randomization table: Control (n=41):
anesthesia provider was unable to see the screen of the RVM;
RVM(n=32): anesthesia provider had access to RVM data to assist
with management of the case.
Measurements: Minute ventilation (MV), tidal volume, and
respiratory rate were continuously recorded by the RVM. MV is
presented as percent of Baseline MV (MVBaseline), defined during
a 30s period of quiet breathing prior to sedation. We defined Low
MV as MV b 40% MVBaseline, and calculated the percentage of
procedure spent with Low MV. Patients in the RVM group were
stratified based on whether the anesthesiologist rated the RVM as
‘not useful’, ‘somewhat useful’, or ‘very useful’ during the case.
Main results: Control patients experienced twice as much Low MV
compared to RVM patients (15.3 ± 2.8% vs. 7.1 ± 1.4%, P = 0.020).
The ‘not useful’ (13.7 ± 3.8%) group showed no improvement over
the Control group (p=0.81). However, both the ‘very useful’
(4.7±1.4%) and ‘somewhat useful’ (4.9±1.7%) groups showed
significant improvement over the ‘not useful’ group (p b 0.05).
Conclusions: Patients in the Control group spent more than
double the amount of time with Low MV compared to the RVM
group. This difference became more pronounced when the
anesthesiologist found the RVM useful for managing care, lending
credibility to the usage of minute ventilation monitoring in
procedural sedation.
Comments
The monitoring of the efficacy of ventilation during sedation is a
frequently discussed topic as many of the sedation related
complications are respiratory in origin. The introduction of the
pulse oximeter has been a major step in the indirect monitoring of
ventilation, although it is recognised that it provides a relatively
late indication of respiratory depression and that its value is
significantly reduced if supplemental oxygen is used. Capnography
has been attracting an increasing amount of attention in recent
years, although the reliability when used in non-intubated patients
has been the subject of intense debate in the literature. The
number of false alarms has led to questions as to its value,
particularly in ASA I and ASA II patients.
In North America, the use of a precordial stethoscope has been
standard practice for may years. This device allows the sedationist
to listen to the breath sounds and so monitor the breathing for
rate and obstructions. Wireless technology has given the
sedationist a greater degree of freedom than when movement was
restricted to the length of the stethoscope tubing.
The respiratory volume monitor (RVM) used in this study provides
continuous measurements of tidal volume, minute volume and
respiratory rate and has similar degrees of accuracy of recording
regardless of whether the patient is intubated or not. It is able to
monitor reductions in any of the parameters as well as the
response to airway management interventions such as opening
the airway.
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The monitor requires electrodes to be placed at the sternal notch,
xyphoid and mid axillary line at the level of the xyphoid.
The key finding is that the patients managed where the
anaesthesiologist had access to the RVM readings spent a shorter
period with a low minute volume than those where the
anaesthesiologist was blinded to the RVM readings. The value of
the RVM was greater when the anaesthesiologists considered the
device to have been useful in the patient’s care.
The paper does not present any data to explain why there is the
difference in minute volume between subjects or controls.
Further details of the monitor can be found on the manufacturer’s
website at http://www.respiratorymotion.com/exspiron1xi the
evidence section has a list of papers the earliest of which date back
to 2012.
The author of this review has no clinical experience of this monitor,
but it would be interesting to review the costs and benefits
compared to the more widely publicised and used pulse oximeter
and capnograph.
NR

Use of local anesthetics for dental treatment
during pregnancy; safety for parturient
Ji Min Lee, Teo Jeon Shin
J Dent Anesth Pain Med 2017;17:81-90
Abstract:
Pregnancy induces significant anatomical and physiological
changes in the mother. Many pregnant women need dental
treatment due to poor oral hygiene related to pregnancy. However,
most dentists are reluctant to provide, and most pregnant women
are reluctant to receive, dental treatment during pregnancy.
Theoretically, maternally administered drugs are transferred to the
fetus. Depending on the types of drugs and the stage of
pregnancy, the effects of drugs on the mother, as well as the fetus,
may vary. Local anesthetics are the most widely used in dental
treatment. It is, therefore, important to understand the potential
effects of local anesthetics during pregnancy. In this review, we will
focus on the maternal and fetal effects of local anesthetics widely
used in dental treatment with consideration of the use of local
anesthetics during pregnancy.
Comments
Treating pregnant patients has been a topic for debate within the
profession for many years.
There have been debates regarding the wisdom of treating the
patient while pregnant and the potential effects of any
medications administered on the foetus.
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This paper initially documents the changes in maternal physiology
that occur during pregnancy.
There is a good review of the maternal foetal drug transfer as well
as of the placenta structure and function.
The article also reviews the potential for the commonly used local
anaesthetics to cause harm during pregnancy and shows that this
is remarkably low. Evidence is cited for the fact that poor
management of oral health in the mother has been reported to
increase the incidence of premature birth, geriatric diabetes and
pre-eclampsia. The American Congress of Obstetricians and
Gynecologists and the American Academy of Pediatrics strongly
recommend that pregnant women undergo dental treatment if
needed. The paper also quotes studies that show that dental
treatment during pregnancy is not associated with an increase in
complications in the foetus.

association between people who misuse substances and dental
disease is widely known occurrence, yet there have been few
studies conducted in the UK surrounding this issue due to the
nature of the cohort. Further to this, there are a multitude of
barriers to accessing/seeking dental care that exist for those with
drug dependency. Going forward, there is a need for the
development of a new service model where dental care is part of a
multidisciplinary team working towards treating people with drug
dependency in a holistic way.
Comments
This paper follows on very nicely from the two papers on illicit
drug use in the 2019 Digest. The main aim of the paper is to
highlight the need for further research into the relationship
between drug dependency and oral health. It is quoted that those
who are in contact with drug dependency services misuse opiates
more commonly than other illicit drugs.

There is the firm statement within the paper that ‘dentists who are
concerned and reluctant about performing dental treatments in
pregnant women should change their perception about dental
treatments in pregnant women and believe that women can
undergo all necessary dental procedures during pregnancy.’ This
statement is given with the caveat that overdose of local
anaesthetic must be avoided, and that the maximum dose may
have to be reduced to account for the individual patient’s state of
health.

The relationship between drug abuse and oral health has been
studied in Australia, Bangladesh, China, France and the USA, but
that there is a paucity of UK based studies. Among the studies that
have been published a consistent finding is that those who are
dependent on drugs have a significantly higher level of current
dental problems than control populations.

Although there is no evidence presented in the body of the text to
support it, in their conclusions the authors state ‘exposure to drugs
in the first trimester has a high risk of teratogenic effects, dental
treatment is advised only after the second trimester as long as it is
a regular and not an emergency treatment.’

Consideration is given as to why those with drug dependence do
not regularly use dental services despite a high level of treatment
need. There are a number of reasons that are explored in the
article. These include: -

There is no discussion as to the type of vasoconstrictor. This may
be because felypressin is not available in many parts of the world,
and thus any discussion is not relevant to those readers. A journal
scan is not the place to open such debates, but the dental
management of the pregnant patient is under consideration for a
commissioned article in a future Digest.

It has been suggested that many of the intraoral effects are due to
the xerostomic effects of the opiates.

Self-medication with opiates to manage dental pain
A high level of dental anxiety, including needle phobia
Difficulty in accessing care via general dental practitioners
There are issues for the NHS in that people who misuse substances
are more likely to access emergency care services than primary
care services with the increased cost burden that places on the
NHS.

I would commend this article to the readership.
NR

The need for further oral health research
surrounding the provision of dental treatment for
people with drug dependency

The management of the needs of this group of patients needs to
be considered. Methodone programmes have been used to
decrease reliance on illicit drugs, however, in the commentator’s
experience all such programmes do is to switch the dependence to
a prescription medication, which many addicts report is very
difficult to come off.
I personally found this a most useful article.
NR

Bowes C, Page G, Wassall R & Lloyd C.
Brit Dent J 2019;227:58-60
Abstract
The aim of this article is to highlight the need for further research
in providing dental care for people with drug dependency. The
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Early developmental exposure to repetitive long
duration of Midazolam sedation causes behavioral
and synaptic alterations in a rodent model of
neurodevelopment
Xu J, Mathena R P, Singh S et al.
J Neurosurg Anesthesiol 2019; 31: 151–162.
Published online: January 2019
Abstract
There is a large body of preclinical literature suggesting that
exposure to general anaesthetic agents during early life may have
harmful effects on brain development. Patients in intensive care
settings are often treated for prolonged periods with sedative
medications, many of which have mechanisms of action that are
similar to general anaesthetics. Using in vivo studies of the mouse
hippocampus and an in vitro rat cortical neuron model we asked
whether there is evidence that repeated, long duration exposure to
midazolam, a commonly used sedative in paediatric intensive care
practice, has the potential to cause lasting harm to the developing
brain. We found that mice that underwent midazolam sedation in
early postnatal life, exhibited deficits in the performance on Ymaze and fear-conditioning testing at young adult ages. Labelling
with a nucleoside analogue revealed a reduction in the rate of
adult neurogenesis in the hippocampal dentate gyrus, a brain
region that has been shown to be vulnerable to developmental
anaesthetic neurotoxicity. In addition, using immunohistochemistry for synaptic markers we found that the number of
presynaptic terminals in the dentate gyrus was reduced, while the
number of excitatory postsynaptic terminals was increased. These
findings were replicated in a midazolam sedation exposure model
in neurons in culture. We conclude that repeated, long duration
exposure to midazolam during early development has the
potential to result in persistent alterations in the structure and
function of the brain.
Reviewer’s evaluation, opinion and points of interest
This basic science papers examines the repetitive use of longduration delivered midazolam among mice, to make inferences to
the potential impact on neurodevelopment in the early
development of children. Mice were sedated at an age that
reflected early childhood in terms of their brain development, and
were allocated to three groups – two of which received either 10or 20mg/kg of midazolam, and one control that received nothing.
The authors concluded that deficits were seen in hippocampal
function following lengthy exposure to both doses of midazolam;
demonstrated in the performance of behavioural tests targeting
their learning and memory. Although 1) this study was conducted
on mice, in which the results seen may have been influenced by
other mechanisms of the sedative effects, rather than midazolam
per se, and 2) the control group also exhibited altered behaviours
from sham injections; the topic does open an interesting
discussion on the potential long-term impact of midazolam
delivered for long durations. And while these long-durations are
typically seen in intensive care settings as opposed to the dental
setting, the paper opens consideration to the impact of repeated
use of such agents on young children.

The oral health of dentally anxious five- and eightyear- olds: a secondary analysis of the 2013 Child
Dental Health Survey
Coxon J D, Hosey M-T and Newton J T.
Br Dent J 2019; 226: 503-507.
Published online: 12th April 2019
Abstract
Introduction
Little research has been conducted into the relationships between
dental anxiety and factors relating to oral health in small children.
This research takes advantage of data from the Child Dental Health
Survey 2013 to perform a secondary analysis for the five- and
eight-year-old age groups.
Aim
To compare the oral health of groups of children aged five and
eight years old, classified into three levels of anxiety.
Design
Secondary analysis of data from 2,289 children aged five and eight
years in the Child Dental Health Survey 2013.
Materials and methods
Participants were divided into three groups, depending on the
parent’s report of their child's dental anxiety. Descriptive analyses
compared the three groups on social demographic factors, clinical
status, self-reported oral health status, oral health-related
behaviours and oral health impact.
Results
Dentally anxious children were more likely to have active decay
and decay experience. Parents of children with dental anxiety were
more likely to report that the child’s oral health had a negative
effect on family life. Highly anxious children were less likely to
attend the dentist or engage in oral health-related behaviours.
Conclusions
Dentally anxious children have more dental disease and their
parents express that the child’s oral health has a greater impact on
their family’s quality of life.
Reviewer’s evaluation, opinion and points of interest
This secondary analysis of the Childrens’ Dental Health Survey
(CDHS) takes a closer look at the relationships between dental
anxiety and oral health status, oral health-related behaviours and
oral health-related quality of life – which is of real interest given
the dearth of such published studies among children. The authors
report on 2289 children, categorised by their parent-assessed
dental anxiety, into three groups reflecting mild, moderate and
severe anxiety levels. Close examination of dental anxiety with a
number of clinical variables revealed interesting and potentially
predictable correlations; children with higher dental anxiety were
more likely to have active decay and fillings in permanent teeth –
not to mention more signs of untreated dental disease. Higher
anxiety levels were also associated with key oral health-related
behaviours seen in reduced dental attendance and reduced tooth-

JH
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brushing; supporting another observation of a greater experience
of toothache in the previous 6-months. A medium effect size was
observed on the impact of child’s oral health upon family life,
demonstrating the potential effect of anxiety among the whole
family. The authors acknowledged potential limitations on the
parental-assessment of dental anxiety, however, they make some
interesting suggestions for future conduct of the CDHS – to
include an assessment of the caregiver’s dental anxiety and oral
health-related behaviour, which may point to influencing or
mediating factors, in the dental health, anxiety and oral-health
behaviours seen among children.
JH

Efficacy of virtual reality exposure therapy for the
treatment of dental phobia in adults: A randomized
controlled trial
Gujar K R, van Wijk A, Kumar R, and de Jongh A.
J Anx Disorders 2019; 62: 100-108.
Abstract
Background
Although Virtual Reality Exposure Therapy (VRET) has proven to be
effective in the treatment of various subtypes of specific phobia,
there is limited evidence of its role in the treatment of dental
phobia.
Method
A single-blind RCT was conducted among 30 randomised patients
with dental phobia to either VRET or informational pamphlet (IP)
condition. Primary outcome anxiety measures (VAS-A, MDAS and
DFS) were evaluated at baseline, pre- and post-intervention, 1week, 3-months and 6-months follow-up. Secondary outcome
measures assessed were pre-post behavioural avoidance, temporal
variations of heart rate and VR-experience during and post-VRET,
and dental treatment acceptance in both conditions at 6-month
follow-up.
Results
Intention to treat analysis, using a repeated measures MANOVA,
revealed a multivariate interaction effect between time and
condition (p = 0.015) for all primary outcome measures (all ps <
0.001). Only patients of the VRET condition showed a significant
reduction in anxiety scores (mean reduction [s.d.]: VAS-A 44.4
[36.1]; MDAS 7.1 [5.4]; DFS 21.2 [13.1]) whereas the patients in the
IP group did not (mean reduction [s.d.]: VAS-A −0.33 [7.7];
MDAS −0.33 [1.3]; DFS −1.9 [3.8]), F (15, 14) = 3.3, p = 0.015.

Reviewer’s evaluation, opinion and points of interest
You may remember my inclusion of these authors’ preliminary
findings of their feasibility study back in the 2018 Digest, and my
excitement at their planned randomised controlled trial (RCT). Well
here it is, the full study!
This paper tested several hypotheses to evaluate the effects of
successful VRET in treating dental phobia in an outpatient dental
setting within a Malaysian university. As before, participants were
assessed using the Modified Dental Anxiety Scale (MDAS), with
cut-offs ≥15 invited to participate in the VRET trial. Interestingly, of
the 84 individuals initially identified, a total of 30 participants were
allocated to the intervention phase; eluding to the potential
challenges in recruiting phobic patients to an intervention
involving dental treatment. Participants were randomly allocated
to either the VRET intervention, or a control, which consisted of
reading an information pamphlet (IP) on dental anxiety, sitting in
the dental chair and the opportunity to ask questions about their
anxiety.
The VRET videos included common dental scenarios of computersimulated graphics, including viewing of dental tools whilst sat in
the dental chair, working up to a virtual dentist carrying a dental
drill towards the patient. Participants viewed the videos sat in a
dental chair, also surrounded by other stimuli associated with a
dental setting, such as the smell of clove oil.
As hypothesised, the VRET intervention demonstrated a significant
reduction in both anxiety and behavioural avoidance, compared to
the IP control. Furthermore, a larger proportion of individuals
exposed to VRET self-reported receiving actual dental treatment
compared to controls. Although this is encouraging, it would have
been of interest for the researchers to include a behavioural
avoidance test (BAT) at the various follow-up time points of their
study, to corroborate these self-reported findings. Interestingly, the
authors hypothesised an increase in participant’s heart rate during
the course of exposure to the dental scenarios, however, their
results revealed the opposite; heart rate actually decreased as
participants were presented with more distressing scenarios. They
provide some potential mechanisms for this, though it would be
an interesting area of enquiry in future research.
Overall, this study provides more encouraging outcomes on the
use of VRET for the treatment of dental phobia. This is such an
exciting utility of virtual reality and the results further demonstrate
the potential to reach a wide audience of dental phobics across
the world.
JH

Conclusions
VRET was found to be efficacious in the treatment of dental
phobia.
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Evaluation of self-help Cognitive Behavioural
Therapy for children’s dental anxiety in general
dental practice
Bux S, Porritt J and Marshman Z.
Dent J (Basel) 2019; 7: E36.
Abstract
Dental anxiety is very common; however, there is a lack of studies
focusing on reducing children’s dental anxiety. One such initiative,
the guided self-help cognitive behavioural therapy (CBT) resources
‘Your teeth, you are in control’, reduces dental anxiety in children
attending paediatric dentistry clinics. This service evaluation aims
to investigate whether such CBT resources reduce children’s dental
anxiety when implemented in general dental practice. A
convenience sample of children was given the resources by their
dental practitioner. There was no control group. Children
completed the Children’s Experiences of Dental Anxiety Measure
(CEDAM) prior to using the resources and on completion of a
course of dental treatment. Overall, 84 children were involved, with
a mean age of 10.9 years; 48 were female and 59 were living in the
most deprived area of England. At baseline the mean CEDAM score
was 20.3, and on receiving the resource and completing treatment
the mean CEDAM score was 16.4, showing a significant reduction
in dental anxiety (t = 14.6, (df = 83), p < 0.001, 95% CI: 3.4–4.4). The
items that improved the most were worry over having dental
treatment and dental treatment being painful. The service
evaluation indicates a reduction in child dental anxiety following
the use of CBT resources in general practice. Further evaluation,
preferably a randomised controlled trial, is needed.
Reviewer’s evaluation, opinion and points of interest
In last year’s Journal Scan I discussed the systematic review of CBTbased interventions for child dental anxiety, which provided
promising outcomes for the effectiveness of even single-session
interventions. Offering further support to the role of low-level
interventions, this paper presents the exciting work of the
Sheffield-based team who have designed (along with patient and
parent involvement), a guided self-help approach based on CBT,
utilising resources entitled ‘Your Teeth, You Are in Control’. The
team have already published encouraging evaluations of these
resources in secondary care settings (community and hospital
dental services); and this paper evaluates their utility in general
dental practice, presented as a service evaluation over a 2-year
period.
The paper provides an outline of how the resources were
incorporated into the routine care pathway of a specific general
dental practice among 8-16 year-olds; bringing the resources to life
and explaining the role of the dentist in delivering care with these
in mind. While the ‘message to dentist’ proforma is discussed and
reportedly available in the supplementary materials section, the
authors have published another paper specifically detailing the
‘message to dentist’ communication aid in the same journal, which
may be of further interest1 .

were provided, along with a description of the sample in terms of
gender, age and postcode to determine Indices of Deprivation
Scores. An overwhelming number of children showed reduced
CEDAM scores, which not only measures anxiety, but also examines
specific worries, feelings, behaviours and physical sensations, which
map nicely onto CBT-based interventions. Specific worries
regarding what treatment would be needed and anticipated worry
of pain decreased the most, which as the authors discuss, is of real
encouragement; as these worries are often associated with nonattendance.
Suggestions are made to address potential limitations of this
study, with a recommendation for a randomised controlled trial
(RCT). Nonetheless, this paper provides essential reading and offers
tangible techniques and resources on how to support and manage
dental anxiety among children aged between 8-16-years old in a
general dental practice setting.
1.

Rodd H, Timms L, Noble F, Bux S, and Marshman, Z. ‘Message to Dentist’:
Facilitating Communication with Dentally Anxious Children. Dent J (Basel); 7: E69.

JH

Nitrous oxide inhalation sedation in Dentistry:
An overview of its applications and safety profile
Ruixiang Yee, Danny Wong, Pui Ling Chay, Vivian Yee Wong,
Chai Kiat Chng, Marie Therese Hosey
Sing Dent J 2019; 39: 1-9
This succinct paper provides a good overview of the use of nitrous
oxide for inhalational sedation for those considering using it for
the first time, or requiring a recap. Despite a long history of safe
use internationally, the paper admits that safety concerns still
persist in countries where N2O/ O2 sedation is not routinely
practised. It is used less commonly by dentists in Singapore than
their counterparts in the United Kingdom and the United States.
The authors provide an update on the mechanism of action of N2O,
its effectiveness, the administration technique, the inbuilt safety
features of dedicated dental mixer machines, required
documentation, the pre-sedation assessment, staff training,
indications and contraindications of use, adverse effects in
patients, occupational safety, and end by discussing the
recreational use of N2O.
RW

The authors evaluated the Children’s Experience of Dental Anxiety
Measure (CEDAM) among the 84 children to whom the resources
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JOURNAL SCAN
Does articaine, rather than lidocaine, increase the
risk of nerve damage when administered for
inferior alveolar nerve blocks in patients
undergoing local anaesthesia for dental treatment?
A mini systematic review of the literature
P Stirrup and S Crean
Br Dent J 2019; 226: 213 – 223

limitations and characteristrics of the included studies are
discussed. Three of the studies concluded that 4% articaine poses
no greater risk of nerve damage, whilst four suggested caution
when using a 4% local anaesthetic solution rather than a 2% one.
The authors suggest that further research is required into the
efficacy and safety of a 2% articaine solution and do not advise the
use of 4% articaine for inferior nerve blocks whilst there is
contradictory evidence.

This mini systematic review sets out to determine whether 4%
articaine or 2% lidocaine solutions pose a greater risk of inferior
alveolar or lingual nerve damage when used for inferior alveolar
nerve blocks.

The rise in popularity of articaine due to its efficacy is discussed
and it is postulated that this agent may become the number one
anaesthetic choice in the future, overtaking lidicaine. As more
evidence emerges to support infiltration anaesthesia the incidence
of inferior alveolar nerve damage is likely to decrease.

Only seven suitable studies were identified: one double-blind
random controlled trial and six retrospective cohort studies. The

RW
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Abstract
Nitrous oxide (N2O), one of the top ten psycho-active drugs used
in the UK, is also known as ‘laughing gas’, ‘Hippy Crack’ and ‘Nos’.
Since its first synthesis in 1772 it has been a drug of improper use
commonly among dental and medical professionals, however,
more recently it has widened its popularity. The recreational use of
nitrous oxide has been revived as a new trend amongst young
people, where new methods of inhalation such as utilising a
balloon has become popular yet problematic, and this has
triggered government involvement. With the Psychoactive
Substances Act coming into force in 2016 intending to ‘crack down’
on retailers, it has become a criminal offence to supply, but not
possess, nitrous oxide. The Global Drug Survey revealed that there
has been a small reduction in the number of people using nitrous
oxide recreationally since the introduction of the act, however, with
users still driven by its euphoric effects, accident and emergency
departments are left to deal with the harmful effects experienced
by heavy nitrous oxide users.

Introduction
For the majority of health care professionals, knowledge and
familiarity of nitrous oxide (N2O) is usually within a medical and/or
dental setting, which concerns anaesthetic, analgesic and sedative
roles due to its relative safety and efficacy.1 Nevertheless, the
remains of 8g small metal canisters abandoned in parks or strewn
across pavements across UK cities (Figure 1), puts nitrous oxide
under a new spotlight as it appears outside a clinical care setting
and instead, on the streets. For many, this brings about a sense of
bafflement and continues to remain a grey area. With an upsurge
in the recreational use of nitrous oxide, it is important that health
care professionals do not remain blinded to its non-medicinal use,
commonly known as a ‘legal high’, and are aware of its now illegal
supply for recreational use.2 The relatively safe drug that nitrous
oxide is known to be within the clinical care setting, has gained
new publicity thanks to this recreational use, is publicised across
the media and makes headlines with its potentially harmful risks
and its misuse.

What is nitrous oxide and how does
it have an effect?
Nitrous oxide is a colourless, odourless, non-flammable gas, and of
all the inhalation agents available, N2O is the least potent, requiring
a concentration of 104% to achieve Minimum Alveolar
Concentration (MAC).1,3 Moreover, both its anaesthetic and
analgesic properties make it an effective adjuvant to a balanced
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Figure 1: Empty nitrous oxide canisters strewn on Agar Grove,
London
anaesthetic technique. It has been thought to act as a N-methyl-Daspartate (NMDA) antagonist, resulting in a decrease in excitatory
neurotransmission throughout the central nervous system via noncompetitive glutamate inhibition, similar to the effects of
ketamine.3, 4 Additionally the ability of N2O to act as a partial mu,
kappa and delta- opioid receptor agonist, enables the modulation
of dopamine activity within the nucleus accumbens and
noradrenergic nociceptive pathways via midbrain peptide
release.5,6 Attraction for its recreational use stems potentially from
the rapid onset and offset of action of N2O, enabling the desired
physiological effects; analgesia, euphoria and behavioural
disinhibition to be experienced within seconds of inhalation, whilst
also allowing users to resume normal activities shortly thereafter.7
Nitrous oxide is generally considered to be safe, whereby its
elimination from the body after exposure is almost entirely from
the lungs.8

The rise of ‘laughing gas’
Nitrous oxide was first used in anaesthesia in 1772 and was
introduced to the world by the English chemist Joseph Priestley.
This led to its familiarity today within the medical and dental fields,
where it is used clinically as a safe anaesthetic and appreciated for
its anxiolytic and analgesic properties.9,10 Although it is one of the
earliest anaesthetics in use,1 historically, long before the discovery
of its medical potential, nitrous oxide was being used
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recreationally, particularly among medical and dental
professionals, when it was commonly known as ‘laughing gas’. It
was reported in a survey undertaken in 1979 that 20% of medical
and dental students used it recreationally.7,11

bought for as little as £2, which according to UK national statistics
is cheaper than the average price for a large pack of a dozen
eggs, overriding the limitation of cost that faced people in the
early 1800s.7,18

With word spreading about the euphoric effects of ‘laughing gas’,
and having been conferred such a promising name, it was destined
to be an instant ‘hit’ amongst people; after all, it is thought that
laughter is the best medicine. It was so much of a success that
during the early 1800s ‘laughing gas parties’ became a trend
amongst the British upper class, which also highlights a limitation
of the drug at the time; cost. More recently, within the last two
decades, it has begun to predominate the club and music festival
scene, regaining its popularity by entering the party scene as a
new trend via inhalation from balloons and bringing with it,
renewed names such as ‘Hippy Crack’ and ‘Nos’.1,7,9

Puncturing devices used to release pressurised gas in order to
inflate the balloons for inhalation include; equipment intended to
produce whipped cream or devices called a ‘charger’ or ‘cracker’
the latter being made precisely for this purpose and are
purchased at headshops.16,19 As defined by the Home Office, ‘The
main source of supply of psychoactive substances is ‘head shops’.
These are small and specialised shops which sell legal highs and
drugs’ paraphernalia’.19,20

Nitrous oxide uses
As the second most popular recreational drug among young
people, with 7.6% of 16-24 year olds responding to the 2013/14
Crime Survey for England and Wales (CSEW) reporting nitrous
oxide use in the last year, it is no surprise that parties, nightclubs
and music festivals are shown to be popular locations for the
recreational use of N2O by youngsters, noted from the evidence of
steel canisters and balloons being left behind after use.12-14
The Advisory Council on the misuse of drugs identified the
popularity of N2O abuse at festivals in a letter to the Home
Secretary at the time, Theresa May and Secretary of State for
Health, Jeremy Hunt in 2015, reporting on the discarded yellow
balloons and N2O canisters that littered the ground at Glastonbury
Festival 2014.15 An international online survey of drug use directed
mainly at young adults, The 2012 Global Drug Survey (GDS), stated
that nearly half of all UK respondents had used nitrous oxide
recreationally at some point.11
Besides its medical uses, nitrous oxide is used in the motor
industry as a fuel booster and in the food industry as a mixing and
foaming agent (E942) in the production of whipped cream.7 Most
commonly, the method of choice for the recreational use of nitrous
oxide is via inflating a balloon, where users usually either inhale
the balloon’s contents into their lungs before expelling into the
environment or they rebreathe from the balloon.16 Nitrous oxide is
also inhaled by users through bulbs, where bulbs or ‘whippets’ are
commercially available and used in whipped cream charging
bottles.1

Presentation and purchasing
N2O is frequently purchased for recreational use in the form of
small, pressurised metal canisters, primarily intended for use within
the food industry or as prefilled balloons at the point of use. The
standard canister in the food/catering industry, an 8g ‘whippet’
consists of 8g of nitrous oxide in a volume of 10cm3, which is a
satisfactory amount of gas to inflate a balloon, producing the
equivalent of approximately 8 litres of nitrous oxide gas at
standard temperature and pressure.7,17 These small metal canisters
that are often seen left behind on the streets after use, can be
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Psychoactive Substances Act 2016
Many people still associate the term ‘legal high’ with nitrous
oxide, however, with the implementation of the Psychoactive
Substances Act 2016 (PSA) on 26 May 2016; the production,
distribution, sale and supply of psychoactive substances for
human consumption became banned in the UK.2 It is important
to note that possession of a psychoactive substance is not an
offence, with the exclusion of those used within a custodial
setting. Nitrous oxide falls within scope of the PSA and ‘Section 2’
of the Act defines a psychoactive substance to be ‘any substance
which is capable of producing a psychoactive effect in a person
who consumes it’, where exempted substances include ‘drugs
controlled under the Misuse of Drugs Act 1971, medicinal
products as defined by the Human Medicines Regulations 2012,21
alcohol (ethyl alcohol), nicotine/tobacco, caffeine, food’.2.19
Conversely, nitrous oxide is exempt for its legal uses, for example
when it is used as a propellant for whipped cream, but covered
by the PSA if sold for recreational use to ‘get high’. Amid rumours
of its legal uses representing a loophole, since the introduction of
the Act, several cases brought to court have been problematic. An
example of this was in August 2017, when a case of Intent to
Supply was ‘dismissed on the grounds that nitrous oxide was
exempt as it could be used as a medicine regardless of the
likelihood of it being used for intoxication’. However, although the
Judge ruled that the newly introduced PSA did not make it clear
that a substance is exempt only when it is used for medicinal
purposes, this was later rejected in October 2017 by the Court of
Appeal.20,22,23
It has been stated that The Misuse of Drugs Act 197124 remains as
the main drug legislation in the UK and the ‘PSA complements
the 1971 Act’.25 PSA does not cover substances already controlled
under the 1971 Act as this act already controls more than 500
psychoactive substances including other harmful drugs such as
heroin and cocaine. Nevertheless, the new PSA allows for drugs
like nitrous oxide to be defined as psychoactive substances,
creating criminal offences covering the supply of such
substances, an element that was not covered by the existing
misuse of drugs framework. Unlike the Misuse of Drugs Act 1971,
this Act does not list substances that are affected and instead it
covers those that fit its definitions.
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Challenges for retailers
A psychoactive effect is termed as ‘something which affects a
person’s mental functioning or emotional state by stimulating or
depressing their nervous system’.2 This would include effects that
we associate with controlled drugs, including: hallucinations,
changes in alertness, perception of time and space, mood or
empathy with others, drowsiness. One of the main intentions of the
PSA, aimed to act against both websites and shops that supply
drugs such as nitrous oxide (for recreational use), still known as
‘legal highs’.13,20 Where high street retailers are concerned, no nonmedicinal products should contain controlled drugs.19 However,
posing a problem to retailers, is the wide definition of a
psychoactive substance as although it aims to pre-empt new
substances emerging onto the drugs market by defining them by
their effects rather than by their chemical structure, it also means
that it may be difficult for conventional retailers to know if a
substance is affected by the Act or not. In the guidance for
retailers, it is documented that ‘Retailers should pay particular
attention to the potential for abuse of nitrous oxide, especially
where customers seek to buy in bulk or large volumes’.19

The 2017/2018 Survey revealed the prevalence of nitrous oxide to
be 2.3%, which amounted to approximately 725,000 people aged
26-59. These data were similar to previous surveys conducted
before the implementation of the PSA, where the 2016/17 and
2013/2014 survey revealed the prevalence of 2.4% and 2.3%
respectively. The most recent GDS 2017/2018 demonstrated that
the highest level of N2O use was found to be amongst youngsters
aged 16-24 years, 8.8%, which resembles little change from the
2016/17 Survey (9.0%) and 2013/14 Survey (7.6%) and found that
men aged 16-59 years had a higher likelihood of nitrous oxide use
(2.9%) compared to women (1.8%).13

Sources
Up until the Psychoactive Substances Act 2016 came into force,
N2O was unregulated and freely available for users to purchase
from shops/catering outlets, street dealers, social media and
mainline websites. However, many users are still able easily to
purchase boxes of N2O canisters and prefilled balloons of N2O.

As reported in November 2018 in a publication by the Home
Office, ‘Review of the Psychoactive Substances Act 2016’, it has
been stated that the recreational use of nitrous oxide (among all
adults) does not appear to have been affected by the
implementation of the Act, although it also suggested that ‘there
are limited time series data to draw comparisons from’.2

As outlined by the Home Office, since introduction of the PSA,
there was still a large proportion of NPS or nitrous oxide (15%),
which was reported to be sourced from shops.2 The 2018 Review of
the Psychoactive Substances Act2 explains that ‘there was a
statistically significant increase in the proportion of respondents
obtaining NPS or nitrous oxide from a stranger on the last
occasion, from 2% in 2015/16 to 8% in 2016/17, which stayed at a
similar level (6%) in 2017/18. The proportion of respondents who
reported that they obtained NPS or nitrous oxide from a shop was
similar to the 2016/17 survey (13%), but was lower than the
2015/16 survey (25%).2

In the Crime Survey for England and Wales (CSEW), nitrous oxide
was the second most used drug after cannabis, with 9.0% of 16 to
24 year olds reporting use of nitrous oxide in the last year in
2016/17 and 8.8% reporting use in 2017/18. This was not a
statistically significant change from the 2013/14 survey, when 7.6%
of 16 to 24 year olds reported using nitrous oxide in the last year.13
Furthermore, data provided by the 2016 and 2017 Global Drug
Surveys, specific to nitrous oxide reveal a decrease of 38% to 31%
in the proportion of UK respondents reporting use of nitrous oxide
between the two surveys.2

For those who had taken NPS in the last year, the 2017/18 Crime
Survey for England and Wales (CSEW) asked respondents what
type of substance they had used.13 In addition to this, respondents
who reported that they had used NPS or nitrous oxide in the last
year were asked where (or from whom) they obtained the
substance on the last occasion. Data revealed that during
2017/2018 CSEW, NPS or nitrous oxide users aged 16 to 59 most
commonly obtained them from a friend, neighbour or colleague
(35%), a stranger, acquaintance, family member or a dealer not
known personally (19%), or a shop (15%)13.

Results of the 2016 Global Drug Survey26 before the
implementation of the PSA, revealed that UK respondents have the
highest proportion (11.6%) reported of purchasing new
psychoactive substances (NPS) in the previous 12 months, when
compared to respondents from all other countries covered by the
survey2. The term NPS describes substances which fall within the
scope of the PSA, including nitrous oxide.2 With the introduction of
the PSA, the 2017 survey was undertaken after the Act and the
proportion reported purchasing NPS fell to 10.6%, which was the
third highest country.2, 27 Unfortunately the data from the 2018
Survey28 does not allow for comparison with the previous years as
the survey captured England instead of the UK and did not capture
respondents who had purchased NPS in the previous months, but
instead captured the proportion who had used NPS within the last
year, which was 11.5%, the fifth highest country.

The internet and social media provides an additional platform for
nitrous oxide to be purchased illegally. It was stated that
‘NPS/nitrous oxide were much more likely to have been originally
sourced from the internet (37%) than other drugs (1%).2 This
accessibility for users extends to using major social media
platforms such as ‘Instagram’, where accounts promote the
purchase of nitrous oxide and advertise home delivery at any time
of the day.29 Such accessibility can be alarming, especially with
younger children using such apps. In terms of ease of obtaining
nitrous oxide, CSEW 2017/18 revealed that approximately 23% of
adults aged 16 to 59 assumed that it would be very easy or fairly
easy, when asked how easy or difficult they thought it would be
obtain NPS or nitrous oxide within 24 hours.13

PSA implementation, has anything
changed?
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The NHS Digital survey ‘Smoking, drinking and drug use among
young people in England’30, revealed in the 2014 survey that a
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reported 6% of schoolchildren in England aged between 11 and 15
years had been offered NPS/legal highs and following the
implementation of PSA the 2016 survey revealed that 8% of
schoolchildren had been offered these substances. More specific to
nitrous oxide, a new question added in the 2016 survey,
highlighted that ‘9% of schoolchildren reported that they had
been offered nitrous oxide’.2

Dangers of nitrous oxide
The recreational use of nitrous oxide, when inhaled in high
concentrations can enable users to experience an intense ‘high’
with feelings of flying, floating or diving. In addition to this, it
boasts the ideal properties of a food additive; such as being
bacteriostatic, odourless, tasteless and colourless alongside the fact
that it is cheap, easily available and undetectable on routine drug
screens, and this outlines why it may be an attractive substance for
users to abuse.7,8
However, adverse effects reported by users include hallucinations
(most commonly reported), confusion, accidental injury and more
rarely, persistent numbness associated with heavy N2O use.16 Soon
after N2O recreational use, users can experience dizziness, vomiting,
and fainting.31 There have been 8 deaths in England and Wales
registered between 2001-2016 where nitrous oxide was mentioned
on the Death Certificate32 and it has been reported that within the
UK at least three deaths have been attributed to N2O in the UK in
each of the past five years, with eight cases in 2016.
Whilst there remains some level of safety for patients within a
clinical setting, where prescribing guidelines exist for N2O in the UK
to restrict the frequency and duration of patient exposure, chronic
N2O users suffering with neurological deficits have been reported
to regularly inhale N2O two to three times a week on average and
in large quantities, sometimes exceeding more than 100 canisters a
day.33
According to official data on ‘Seizures of drugs in England and
Wales’, for the first time Police forces in England and Wales and
Border Force recorded seizures associated with New Psychoactive
Substances for the first 12 months after the PSA. The data showed
that there were 1,523 seizures of NPS in 2017/18, and that nitrous
oxide was one of the most commonly seized types of NPS; where
N2O was reported to be associated with seizures in 96 cases.34
It has been documented that the recreational use of nitrous oxide
can pose significant risks in not only specific population groups
but can also put fit and healthy users at risk too, with methods of
administration also influencing the risks.7 Other risks can occur
secondary to the effects of nitrous oxide; including aspiration risk
secondary to vomiting in users, trauma which can result due to the
effects of disorientation, and loss of motor control, which also
poses a greater risk and threat to those surrounding the user if
they have inhaled nitrous oxide whilst driving or operating
machinery.7
Within an acute setting, like that found in medical or dental
practices, nitrous oxide has minimal effects on most organ systems
and controlled supplies of oxygen are used in combination to
prevent the risk of hypoxia. However, when used recreationally,
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different methods of administration of N2O can pose varying
dangers and risks, as tolerance to hypoxaemia varies among users.
A higher likelihood of a greater tolerance to hypoxaemia lies
amongst fit and healthy individuals, however, the likelihood and
severity of it occurring is dependent on a variety of factors
including; how effective the nitrous oxide delivery is, depth of
respiration, air entrapment and breath-holding to alter washout of
nitrogen, oxygen, and carbon dioxide from the lungs.7 Ultimately it
could result in seizures, arrhythmias, or even respiratory or cardiac
arrest in patients with epilepsy, cardiac disease, or other comorbidities.7
In a fortunate situation, recreational N2O users inhaling nitrous
oxide from a balloon may also allow for oxygen to be inhaled from
the air on inhalation. In a scenario where a user may become
hypoxic on inhalation from the contents of a balloon and lose
consciousness, the balloon being held will be released
subsequently reversing hypoxia as hypoxic drive allows the user to
begin to breathe the room air again. This is assuming that the
airway remains patent. Inhalation of pressurised nitrous oxide from
whipped cream dispensers known as ‘whippets’ commonly used by
users that dispense the nitrous oxide canisters into ‘whippets’ and
inhale the gas directly from the nozzle pose much more dangerous
risks. Cases of subcutaneous emphysema and
pneumomediastinum attributed to rupturing of the alveolar walls
secondary to increased intra-alveolar pressure as a result of
inhalation of pressurised gas from a ‘whippet’ have been
documented.7,35
The effects of nitrous oxide raise concern as it interferes with DNA
synthesis during even relatively short exposures, by directly
inhibiting the enzyme methionine synthetase and inactivating its
co-factor, vitamin B12, where functional vitamin B12 deficiency can
cause: neurological symptoms, megaloblastic anaemia, skin
hyperpigmentation, and vascular disease from
hyperhomocysteinaemia, and is teratogenic.1,7 The serious risks
associated with the chronic or intensive use of nitrous oxide
recreationally have been documented in several case reports;
detailing damage to the nervous system through the interference
with B12 metabolism resulting in megaloblastic anaemia and
subacute spinal cord degeneration.7,8,33 It has been documented
that a few hours of exposure can cause megaloblastic changes in
the bone marrow and days of exposure can cause agranulocytosis.7
As outlined by Keddie et al.,33 ‘The deleterious effects of N2O
overuse are secondary to its interference with the action of vitamin
B12. N2O causes oxidation of cobalt ions in vitamin B12, leading to its
inactivation. This results in reduced recycling of homocystine to
methionine, preventing methylation of myelin proteins, thereby
causing demyelination’. It is important to also note that as
functional B12 deficiency can occur in the presence of normal
serum vitamin B12 levels, a normal vitamin B12 level does not
eliminate the possibility of N2O-induced subacute degeneration of
the spinal cord.
Patient education regarding the risks of N2O is crucial in the
management stage as neurological recovery is not always
complete and patients may suffer permanent neuronal damage,
especially in cases where patients continue the recreational use of
N2O. Alongside providing patients with information, patients are
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treated with vitamin B12 replacement using high-dose
intramuscular hydroxocobalamin.33
Ten cases of spinal cord degeneration associated with N2O
exposure were diagnosed at the Royal London Hospital between
November 2016 and 1 May 2017, with an additional 10 cases
reported as a minimum seen in 2018.31,33 The series of cases
reported by Keddie et al.33 revealed a tendency for N2O-related
subacute degeneration of the spinal cord to occur in young
people, which may reflect the known younger age group reported
most commonly with the improper use of N2O.2 Factors that may
increase the chance of vitamin B12 inactivation in users include
recreational use of the gas in poorly ventilated environments for
example in cars, and in individuals with pre-existing low vitamin
concentrations, such as vegans or those with pernicious anaemia.
Findings revealed by Keddie et al.33 also revealed that 70% of the
patients with neurological complications from N2O abuse were of
Bangladeshi origin, posing the question of whether ‘ethnicityrelated metabolic, nutritional or genetic predispositions influence
functional B12 metabolism and predispose to neurological damage’.
Another recognised complication is frostbite of the mouth, nose
and vocal cords which can occur when users breathe N2O directly
from canisters, which may be due to users desiring to inhale higher
concentrations, or lack of equipment available to them.7,8,36,37
Limited by the rapid offset of N2O, users have also been found with
bags over their heads or intentionally choosing to open cylinders
in small enclosed spaces such as within cars, so aiming to prolong
N2O effects and enable continuous inhalation of higher
concentration. Such methods can be life-threatening, with the
potential for users to suffer irreversible hypoxic brain damage or
death by asphyxiation.7,36

Sources and contaminants
Whist the inhalation of a balloon’s contents increases the N2O
partial pressure within the lungs and subsequently in the
bloodstream, enabling users to enjoy the gas’s neurological effects,
the potential for inhalation of contaminants may offer an
additional cause for concern.
It is important to note that the source and the principal purpose
for the nitrous oxide use can give an indication of potential
contaminants that users may unknowingly be exposed to on
inhalation, leading to additional risks that may be worrisome if
deemed harmful. It has been reported that competitively cheaper
priced, small ‘caplets’ which users commonly misuse are often
unregulated imports from China which have been shown to
contain ‘particulate matter and an oily residue’.16 Additionally, it has
been stated that the presence of small amounts of sulphur dioxide
(SO2) can be detected in automotive grade N2O, this may be added
to discourage N2O inhalation misuse. However, it should be
considered that this could further potentiate more serious health
risks.16
On the contrary, nitrous oxide intended for medicinal use, or that
within the UK food industry which is usually pressurised in cans to
dispense cream, is usually contaminant free.16 Furthermore, with a
variety of sources available for users to obtain and misuse N2O, it is
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evident that the contaminants in the gas purchased can vary
widely and remain unknown, potentially placing users at an array
of varying and unforseen risks.

Addiction?
Although there has been no evidence of physiological addiction, it
was stated in a handbill from 1845, based on the effects of
laughing gas, that ‘those who inhale the Gas once are always
anxious to inhale it a second time’.7 Additionally, it has also been
suggested that with the colloquial name ‘hippie crack’, the ‘crack’
element of the name has been claimed to refer to the fact that the
‘high only lasts for a minute or less but leaves you wanting more’.38
Similar to the abuse of all drugs, N2O use can be habitual and
consequently result in both social and financial problems.

A new public health problem, what is
being done about it?
Popularity of the recreational inhalation of N2O among adolescents
and young adults has already become an emerging public health
problem, with health risks for the users, the risks that the behaviour
of users pose to people around them, as well as canisters and
balloons being left behind on the streets, creating a litter problem.
Local authorities throughout the UK have been increasing their
efforts to tackle the recreational use of nitrous oxide. For example,
the development of police leaflets, like those produced for the
London Borough of Tower of Hamlets ‘NO Laughing Matter’
campaign, aim to make the public more aware of the problems,
and target the illegal sale of N2O as well as the antisocial behaviour
and littering associated with its recreational use.39 ‘Operation
Nitrox’ is another movement that has been launched by police in
Leicestershire. It targets psychoactive substances through
information collection, education and enforcement activity.
It appears that the previous legal use brings about an assumption
with regards to safety, and with many reported to be unaware of
the harmful effects of the recreational use of N2O, it is important
that a collaborative approach is taken with local authorities as well
as health professionals in order to spread awareness.
More recently, the recreational use of nitrous oxide was put under
the spotlight during the Royal College of Nursing (RCN) Congress,
where it was expressed by Stuart McKenzie, a former Chair of RCN
Congress, and current committee member of the RCN Mental
Health Forum, ‘we should be working as a professional College to
raise awareness of the problems nitrous oxide causes. For example,
how do nurses in Accident and Emergency and primary care
recognise its use?’ Furthermore, it was also stated that they are
aiming to look at how health professionals, ‘can work with the
legislature to undertake health promotion and to combat the
prevalence of deaths associated with nitrous oxide.’40

Conclusion
Nitrous oxide is still often referred to as a ‘legal high’ due to its
previously unregulated history, however, its movement from a legal
grey area to being a substance under the PSA transforms the
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seriousness of its misuse, whereby possession with intent to
supply, importing or exporting a psychoactive substance can result
in a sentence of up to 7 years imprisonment.19 However, the
difficulty for retailers to identify customers buying for legitimate
uses may possibly be providing users and maybe even retailers,
with a loophole.
With a long history of medical applications, it is well documented
that N2O is a versatile agent and plays a vital role as an effective
anaesthetic, which can be used to provide sedation, analgesia, and
adjunct anaesthesia for a wide range of procedures. Its use can
also be extended as a ‘viable alternative to more invasive
procedures for labour analgesia’.1 As one of the earliest
anaesthetics in use, its longstanding use within a wide range of
clinical settings is due to its efficacy and relative safety.1 However,
outside the clinical setting, where nitrous oxide is illegally
purchased from unknown sources, where it is self-administered by
non-trained medical professionals, using unconventional methods,
is an element that raises concern.
Even though a large quantity and frequency of N2O is required to
cause such serious health risks, with occasional cases of
recreational users being asphyxiated and chronic users suffering
from neurologic and haematologic effects from N2O-induced
vitamin B12 deficiency; it is important to identify that it is still being
used recreationally by young people and its use is ‘trending’.1,9
Alongside N2O being reasonably easy to access and cheap enough
for young adults and adolescents to purchase, it can be expected
that we are going to face more problems associated with its use.
Involvement from both local authorities and professional
organisations, such as the campaign set up by the London
Borough of Tower of Hamlets, as well as the nitrous oxide debate at
the Royal College of Nursing Congress are prime examples of how
the topic is being made a subject of discussion and how awareness
can be spread, all of which are vital in combatting this problem.
Awareness is crucial amongst clinicians, whether N2O recreational
use is encountered on the streets or through history taking. It is
important that all clinicians are aware of its risks and effects in
order to aid in promoting awareness of its dangers to health and
to highlight its use as an illegal activity.
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SAAD Symposium 2019
Saturday 28 September 2019
Bridgewater Hall, Manchester, United Kingdom
The 2019 Symposium was opened by the President of the
Society, Dr Stephen Jones, who welcomed over 170 delegates.
Having wished them an enjoyable day he noted that this was
the first SAAD Annual Symposium ever to be held outside
London.
Dr Michael Gow is a partner in the Berkeley Clinic in Glasgow,
where his work is dedicated to managing anxious dental
patients and dental hypnosis. He is a well-known speaker on
these subjects, and following an introductory practical
demonstration, gave a brief history of hypnosis, together with
insight into verbal and non- verbal communication. He
explained the synergy of integrating hypnosis with conscious
sedation techniques to create a positive experience. A video
was shown to demonstrate the successful placement of
immediate implants under hypnosis without the use of local
anaesthesia. The audience were encouraged to seek training
in hypnosis.
Dr Chris Dickinson, who is a Consultant in special care
dentistry at Guy’s & St Thomas’ NHS Foundation Trust,
continued the emphasis on the use of acupuncture in
dentistry, giving a brief history of its Chinese origins. He
outlined the range of dental applications for hypnosis and
demonstrated useful acupuncture points. He described the
assessment of potential acupuncture patients, and the need
tor build rapport over multiple visits. He described the use of
the gagging severity Index, and patient control by use of a
‘traffic light technique’. He reiterated the advice to seek
training in such techniques.
With a 28-year training and coaching career, which includes
working within the National Health Service, Marion Parris
defined cognition as ‘how a person understands the world
and acts within it’. She explained that that while the human
brain is powerful, flexible, and good at making sense of
things, it is prone to error and cognitive bias can take over.
The difference between System 1 and System 2 thinking was
explained, and she suggested how human error may be
banished.
Susan Suliman is Co-owner and Director of Patient Safety
Science Not For Profit Ltd and has extensive experience as a
physiotherapist and in healthcare management. She
introduced the new NHS Patient Safety Strategy, which
involves both a patient safety culture and a patient safety
system. A new framework for investigation is evidence based
and has the objective to learn rather than apportion blame.
The audience were directed to the Patient Safety Science
Training website: www.patientsafetyscience.com.
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Before breaking for lunch and the Society’s AGM, Dr Jones
presented some prizes:
Drummond Jackson Essay Prize: Chivani Tailor
Best Poster: First Prize – Claire Wilson, Second Prize – Ashleigh
Stamp
We are all increasingly aware of the prevalence of mental
health issues which may complicate treatment provision. Dr
Mahnaz Hashmi is a Consultant Psychiatrist based in the
Liaison Psychiatric Service at the Queen Elizabeth Hospital in
Birmingham. She introduced the concept of Liaison
Psychiatry, which aims to remove the separation between
mind and body. She gave an overview of the types of cases
which made up her workload, and which may impact upon
dental management. She discussed the physical
consequences of severe mental illness, along with
complications associated with the medications required to
manage these patients.
It is always interesting to learn of the work of colleagues from
abroad and Dr Jonathan Mendia comes from New Jersey in
the United States of America. He holds a Doctorate of Dental
Medicine from the University of Pittsburgh School of
Medicine. His training in anaesthesia involved hospital
rotations through various departments, as well as specialist
training in office-based anaesthesia. He currently provides
ambulatory anaesthesia and sedation for paediatric and
special care dental patients. He gave an insight into his daily
routine, combinations of drugs used and emphasised the
importance of case selection, and the need to accept that not
every patient was appropriate for in-office sedation.
We welcomed back Dr Bryan Kerr, who is a Consultant in
special care dentistry at Guy’s and St Thomas’ Foundation
Trust, who outlined the possible future use of Remimazolam,
an ultra-short acting benzodiazepine which is currently being
developed. This drug has a short half-life of 0.75 hours,
facilitating shorter recovery and discharge times, with better
cognition and motor function for the patient. It also offered
the possibility of attending for sedation without an escort. It
was pointed out that a long time has elapsed since a new
sedation drug had emerged.
Dr Steve Jones closed the meeting, thanking Dr Dave Pearson
and Dr Shilpa Shah who had organised the scientific
programme, as well as the delegates who had attended, and
reminded everybody that the next Symposium would be held
at the Royal Society of Medicine in London on Saturday 26th
September 2020.
Francis Collier
SAAD Honorary Life Member
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SAAD 2019 Symposium
Programme

Saturday 28th September 2019
Bridgewater Hall Manchester

08:30

Registration and Refreshments

09:30

Presidential Welcome and Introduction

Stephen Jones

Morning Session

09:35

‘Hypnodontics’ in practice

Michael Gow

10:20

Acupuncture in dentistry and its use in pain and anxiety
control

Chris Dickinson

11:05

Break

11:35

Human Factors; the role of cognitive distortions in
clinical decision making

Marion Parris

12.20

Patient safety investigation and just culture

Susan Suliman

13:05

SAAD Prizes and Announcements

13:15

SAAD AGM & Lunch

Afternoon Session

14:30

Psychiatry in Dental Practice

Mahnaz Hashmi

15:15

Sedation services in the USA

Jonathan Mendia

16:15

Remimazolam for dental sedation: novel, faster, better?

Bryan Kerr

16:30

Close

Stephen Jones
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SAAD Annual Symposium Abstracts
‘Hypnodontics’ in practice
Mike Gow BDS MFDS RCPS MSc Hyp PGCert
Partner at The Berkeley Clinic,
a private dental clinic in Glasgow

Hypnosis has been utilised within medicine in various guises
for thousands of years, however, it wasn’t until the mid 19th
century that it began to be investigated and understood
scientifically. Interestingly it was around this time that
pioneering medics and dentists also began to discover the
effects of anaesthetic agents. The early adopters of hypnosis
recognised the fact that it was not a panacea and it should
always have been considered as an ‘adjunct in the majority of
cases’, however, sadly hypnosis received some reputational
damage due to sensational or erroneous claims by charlatans
and entertainers, and mainstream 20th century medicine
largely ignored its possibilities in favour of seemingly more
predictable pharmacological alternatives. In the 21st century,
however, healthcare providers face an increasing number of
challenges regarding providing safer, faster and more effective
healthcare solutions for patients with a wide range of needs.
Scientific research can now demonstrate that hypnosis has vast
potential in offering ways to help manage patients as an
alternative to, or in combination with, pharmacological
techniques. This presentation dispelled some of the myths of
hypnosis and introduced delegates to some safe, fast and
effective techniques that they could use immediately in dental
practice. The presentation was designed as as an introduction
to dental hypnosis, allowing delegates to see the potential
value in undertaking further training so that they might
integrate it with their current skills and practice and better help
their patients.
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Acupuncture in dentistry and its use in
pain and anxiety control
Chris Dickinson BDS MSc MFDS DDPH LDS RCSEng DipDSed
Consultant,
Dept of Sedation & Special Care Dentistry,
Guy’s and St Thomas’ NHS Foundation Trust
Hon. Senior Lecturer,
King’s College London, Faculty of Dentistry,
Oral & Craniofacial Sciences

Acupuncture is a treatment derived from Traditional Chinese
Medicine and dates back to 400BCE. Fine needles are inserted
at certain sites in the body for therapeutic or preventative
purposes. It has been used by several medical disciplines to aid
the treatment of a number of conditions and diseases.
Examples are neurological and pathological pain, addictions
and anxiety. Other associated and related disciplines are
acupressure, cupping, moxibustion and reflexology, all of which
are gaining credence in modern western medicine. In dentistry,
acupuncture has been used for a variety of conditions
including anxiety/phobia, hyperactive gag reflexes, analgesia,
facial pain conditions and temporo-mandibular disorders. This
lecture showed the value of acupuncture in selected areas and
described some of the considerations necessary to allow its use
in clinical dental practice.
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Human Factors; the role of cognitive
distortion in clinical decision making

Patient safety investigation and just
culture

Marion Parris FAcadMEd FCIPD FITOL MA
Dedici Ltd

Susan Suliman CSP HCPC DipMS Dip Clinical Risk Management,
Accredited Trainer in Patient Safety
Co-owner and Director,
Patient Safety Science Not for Profit Limited

There is widespread recognition that human factors are key to
the safe delivery of healthcare in the UK. Human factors are
defined as: ‘enhancing clinical performance through an
understanding of the effects of teamwork, tasks, equipment,
workspace, culture and organisation on human behaviour and
abilities and application of that knowledge in clinical settings’
or more simply, ‘the science of improving human performance
and well-being, by examining all the effectors of human
performance.’1
There is now worldwide acknowledgement that there is ‘value’
associated with developing a greater awareness of human
factors (HF) among all healthcare staff in terms of improving
patient safety in their clinical practice. Anaesthesia has often
led the way in patient safety matters and yet HF are still not
part of core training.
An HF approach considers the interplay between the
healthcare staff providing care (people and culture) and the
organisational and clinical contexts in which this care is
delivered (systems and processes). It helps describe and explain
the limitations and potential fallibility of human performance
within complex systems and links to broader contexts of
organisational performance and risk management.
1. Moneypenny MJ. When are ‘human factors’ not ‘human
factors’ in can't intubate can't oxygenate scenarios? When
they are ‘human’ factors. British Journal of Anaesthesia.
2017;118:469–9.
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Healthcare will never be an error free environment, however,
there are opportunities to reduce or eliminate the potential for
error. Patient safety is about maximising the things that go
right and minimising the things that go wrong for people
experiencing healthcare. The aim in healthcare is to improve
the quality, outcomes and value of investigation for learning
and significantly eradicate repeat patient safety incidents, one
by one. NHS England/NHS Improvement have recently
published the NHS Patient Safety Strategy which includes a
vision to build on two foundations: a patient safety culture and
a patient safety system, across all settings of care.
Patient Safety Investigation (Root Cause Analysis) is a
structured technique that focuses on finding the real reasons
why an incident occurred and dealing with these, rather than
continuing to deal with the symptoms. The process is aimed at
helping stakeholders in understanding causes fully to achieve
permanent resolution of these problems. Organisations must
develop strategies for patient safety which consider their
triggers for investigation and seek to conduct fewer, better
investigations.
The goal of Patient Safety Investigation is to find out what
happened, why it happened and what can be done to prevent
it from happening again. There are core principles for
investigation - an effective investigation requires detailed
evidence gathering and analysis of the contributory factors to
determine the root cause(s). Healthcare staff operate in
complex systems, with many factors influencing the likelihood
of error. These factors include medical device design, volume of
tasks, clarity of guidelines and policies, human factors and
behaviour of others. A ‘systems’ approach to error considers
all relevant factors and means our pursuit of safety focuses
on strategies that maximise the frequency of things going
right.
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In addition to undertaking quality investigations, energy must
be invested in effective solution development. This requires
lateral thinking and a systems approach which includes
consideration of human factors and improvement science.
‘Treat the illness not the symptoms.’ Intended solutions must
be within the staff’s or organisation’s control to remedy or
escalated appropriately.
For effective Patient Safety Investigation to flourish, a just
culture must be in place to ensure staff involved in a patient
safety incident are treated fairly and to support openness to
maximise opportunities to learn from mistakes. To ensure the
involvement of patients, families and staff, Patient Safety
Investigation must also be conducted hand in hand with the
Duty of Candour.

Sedation services in the USA
Jonanthan Mendia DMD DNDBA FADSA
Peripatetic Anesthesiologist (USA),
Assistant Clinical Professor,
Rutgers University School of Dental Medicine
Newark, NJ 07101-1709, USA

The need for sedation in the dental office is on the rise. With
advances in medicine and dental procedures, sedation is being
utilised by millions of dental professionals on a daily basis. A
select group of providers are providing ambulatory sedation
services to dental practices throughout the world. Jonathan
Mendia, is part of a small group of providers in the United
States traveling to dental practices. In his presentation he
examined the rigorous training, inspections, requirements and
laws that must be completed in order to provide this much
needed service to patients in need. Additionally Jonathan
provided an inside look to his day to day practice and how he
provides his patients with the optimal patient experience.
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Letters to the
Editorial Board
of the SAAD Digest
We welcome letters
concerning any subject
related to
Conscious Sedation,
Anxiety Control,
General Anaesthesia or
Analgesia in dentistry.
Subject to
editorial control,
these will be
published on the
SAAD website at
www.saad.org.uk/
digest-newsletters/letters
along with any replies.
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1st Prize
5 year review of flumazenil use in
special care and oral surgery
sedation services
Claire Wilson, James Bird, Sheelah Harrison, Nicole Dunning
Sheffield Dental Hospital
Abstract
The National Patient Safety Agency (2008) has advised against
routine reliance of flumazenil for reversal of sedation and
encourages regular audit to help identify issues with excessive
dosing of midazolam. This multi-centre audit of flumazenil use
across both community-based Special Care and dental hospital
Oral Surgery specialist services was conducted to compare our
practice against that reported from other British sedation
services.
A 5-year retrospective audit was conducted using controlled
drug records and patient case notes.
Both services used flumazenil at very infrequent levels and far
below the agreed standard. The dose of flumazenil and
justification for its use was recorded in all records. There was
variability in the nature of the justifications between the two
services, which likely relates to the differing patient groups
seen by the specialties. The majority of cases related to
supporting the patient’s escort for their journey home,
however, this was not always pre-planned. Reassuringly, given
the low level of flumazenil use over an extended period of
time, it appears that there is a culture of providing safe
sedation in both services. However, this did highlight variation
in record keeping and need for improved communication with
patients about escort requirements.

2nd Prize
Surgical canine exposures in young
people: behavioural management
techniques used to facilitate care
A J Stamp1 S. L. Rolland1 T. Finch2 and C.R. Vernazza1
1 Newcastle University, UK.
2 Northumbria University, UK.
Background
Surgical exposure of impacted maxillary canines is commonly
undertaken when patients are 12-15-years-old. Although some
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young people accept care under LA alone, the availability of
behavioural management techniques to support those
receiving such care is unclear.
Aim
To identify behavioural management techniques employed to
facilitate surgical canine exposures in young people across the
UK and Republic of Ireland (ROI).
Methods
In May 2018, 943 participants were invited to complete an
anonymised survey (online or postal format). Questions
explored clinician demographics, current practice and
confidence and opinions relating to care provision. Reminders
were sent after 2 weeks; with data collection ceasing at 6
weeks. Questionnaire completion demonstrated consent to
take-part.
Results
Surveys were completed by 204 respondents. On average,
participants reported undertaking 13.9% canine exposures
under conscious sedation, 24.1% with LA and 62.0% GA. Wide
variation in personal practice was noted, with many
practitioners more confident in their ability to provide care
under LA or GA than with conscious sedation.
Conclusion
There is variation in behavioural management techniques
employed across primary and secondary care to facilitate
surgical canine exposures. Further research will explore
reasons for this trend and potential to increase availability and
appropriate use of conscious sedation.

Managing Patients with Challenging
Behaviour under Intravenous Sedation
in Primary Care: The Separate
Operator–Sedationist Approach
H Cho1, S Hayat 2 and H Hossenally3
1 Academic Clinical Fellow in Special Care Dentistry,
2 Senior Dental Officer in Special Care Dentistry,
3 Specialist / Locum Consultant in Special Care Dentistry, Special
Care Dentistry, Community Dental Services, Whittington Health
NHS Trust, London, UK
Introduction
Patients with challenging behaviour may have reduced
cooperation and thus require pharmacological management
techniques to enable dental examination and/or treatment.
One such least invasive intervention is intravenous sedation
(IVS). A separate operator-sedationist approach1 (may be
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utilised for IVS to increase success, safety and as an alternative
to general anaesthesia (GA).
Methods
All cases requiring separate operator-sedationist for IVS due to
challenging behaviour during August 2016–July 2019 were
identified in a London-based community dental services. Data
on demographics, dental and sedation management were
collected
Results
Twenty-three patients requiring separate operator-sedationist
presented over a three-year period. All had challenging
behaviour associated with learning disability (91%) or
dementia (9%). Almost half (48%) had not received previous
dental treatment. Of those who had previous treatment, 92%
was under GA. Most (91%) required clinical holding during
sedation and/or procedure. 78% had intranasal sedation for
cannulation. The most common procedures were examination
(96%), scaling (78%) and extractions (30%). Average Ellis
grading was 2 (range 1-5), and one patient was referred for GA.
Conclusion
Patients with challenging behaviour were successfully
managed under IVS using separate operator-sedationist
approach for dental examination and/or treatment. It is a safer
and less invasive alternative to GA.
Reference
1. Standards for Conscious Sedation in the Provision of Dental
Care, Report of the Intercollegiate Advisory Committee for
Sedation in Dentistry. Edinburgh, Glasgow, London: The
dental faculties of the royal colleges of Surgeons and the
Royal College of Anaesthetists, 2015.

A Series of Case Studies Demonstrating
the use of Conscious Sedation to
Facilitate Dental Treatment in Patients
with Dementia
Joanna Dick
StR in Special Care Dentistry, Royal London Dental Hospital,
Barts Health. London E1 1FR, UK
Introduction
Dental treatment in patients with dementia can be challenging
due to limited co-operation and cognition, leading to the need
for pharmacological intervention to facilitate treatment.
General anaesthesia can be contraindicated in older patients
with multiple co-morbidities as it carries an increased mortality
risk and in addition can be associated with a post-operative
decline in patients with dementia. Conscious sedation can offer
a safer alternative and allow provision of care in a group that
would not otherwise be able to access dental care.
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Case Studies
Four case studies of patients treated at The Royal London
Dental Hospital demonstrate how dental treatment can be
provided for previously unco-operative patients with dementia
using intra-venous sedation (IVS) with midazolam allowing for
resolution of oral pain. Diagnoses determined under IVS
included Chronic Periodontitis, Dental Caries, Fractured
Restorations, Retained Dental Roots, Periapical Abscesses and
Medication-Related Osteonecrosis of the Jaw.
Conclusion
Dental treatment under IVS can offer a safe method for delivery
of care. Consideration must be made however to any comorbidities, the increased sensitivity of older patients to the
sedative effects of midazolam, the patient’s social history and
of course be in the best interests of the patient.

Service evaluation of 12 to 16-year-olds
receiving dental treatment under
sedation in primary care using IV
midazolam
S Hayat S1 and H Hossenally2
1 Senior Dental Officer in Special Care Dentistry,
2 Specialist / Locum Consultant in Special Care Dentistry, Special
Care Dentistry, Community Dental Services, Whittington Health
NHS Trust, London
Abstract
Before 2017, dental treatment under IV sedation was only
available for patients aged 18 years and above within
Whittington Health NHS Trust.
Since the publication of the IACSD guidelines in April 2015,
dental treatment under IV sedation using midazolam for 12-16year-olds has been recommended to be carried out in primary
care and classed as routine sedation.
Aim
The aim of this service evaluation is to evaluate the treatment
outcomes for 12 -16-year-olds under IV sedation using
midazolam in primary care.
Method
Patients’ records from July 2017 – April 2019 were examined
retrospectively for all 12-16-year-old patients who had
undergone IV sedation treatment.
Results
• Total cases seen – 52, average age: 14-years-old. Average
Ellis Score was 2.5.
•

90% of treatment outcomes were successful under IV
sedation. Dental treatments consisted mostly of
extractions, followed by restorations.
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•
•
•

Average midazolam dose used – 7 mg. Flumazenil was
not used in any case.
6% of cases could not be managed under sedation and
required a referral for GA.
No associated serious complications were found.

Conclusion
Dental treatment for 12 to 16-year-olds was successfully
delivered under IV sedation using midazolam within primary
care and can be a viable treatment option.

The use of midazolam in a community
dental service- a service evaluation
Ahmed Jebril
Aim
To evaluate the effectiveness and safety of conscious sedation
procedures in adults using IV midazolam for dental care
undertaken by trained dentists with a focus on speciality (Oral
surgery vs Special Care Dentistry), procedure (restorative vs
extraction) and patient characteristics (intellectual disability vs
dental anxiety).
A secondary aim is to report on the incidence of sedation
failure and factors contributing to this.
Overall this study aims to assess the effectiveness of the IV
assessment checklist and appropriate case selection in the
community dental services.
Method
The study population included all patients who underwent an
episode of sedation in a 6-month period 1.1l19 – 30.6.19.
Patients were selected from their records at a community
dental clinic.
Data collection utilised a data collection sheet designed as an
excel spreadsheet. Data was collected using the computerised
SOEL patient record system and supplementary information
gathered from paper records.
Data collected included:
•

Patient demographics

•

ASA Classification

•

Speciality

•

Justification for sedation – complex procedure, dental
anxiety, special need

•

Midazolam dose

•

Procedure undertaken
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•

Sedation scoring

•

Complications/reversal

Results
501 episodes of sedation from 414 unique patients were
identified and analysed using the data proforma. 6 Patients
required supplemental O2, 14 complications were identified,
ranging from inability to cannulate to poor patient cooperation.

Reproducibility of MDAS scores
between referral and assessment
appointments
David Mills
Bridgewater Community Healthcare NHS Foundation, Cheshire, UK
The Modified Dental Anxiety Score (MDAS) is a tool for the
assessment of patient anxiety used in the Index of Sedation
Needs (IOSN). IOSN has become important in the
commissioning of sedation services; as well as offering
guidance to clinicians it sets a baseline for referral. IOSN can
control demand for sedation.
The Community Dental Service in Bridgewater Community
Trust (BCDS) is commissioned to provide sedation for Phobic
Adult patients. It was noted that some referred patients had an
MDAS score above their apparent anxiety. As a result, patients
were asked to complete a second MDAS score at assessment.
Scores completed on referral forms were markedly different
from those at assessment. This topic was therefore chosen to
be audited.
Adult patients attending for assessment for sedation between
April and September 2017 completed a second MDAS score.
194 records were audited and analysed using Cohens Kappa.
Conclusion:
• At best there is only a ‘Fair’ agreement between the two
scores.
•

No conclusion can be reached as to as to whether this is
a real difference in anxiety or whether this indicates a
problem in the referral system.
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Managing Orthodontic Extractions in
Anxious Children: Use of Conscious
Sedation
Dharmika Tailor
Dental Core Trainee, Special care Dentistry,
Northampton General Hospital NHS Trust, UK
Background
Children who are unable to successfully undergo orthodontic
extractions under local anaesthetic are not infrequently
referred for a general anaesthetic (GA) for arguably an ‘elective’
procedure. The UK National Clinical Guidelines in Paediatric
Dentistry specify that orthodontic extractions under GA should
be a rarity, yet, across the UK, numerous dental general
anaesthetics are undertaken for the sole purpose of
orthodontic extraction.
Case Description
A 14-year-old child with a significant malocclusion was referred
to the community dental service for orthodontic extractions.
The barrier to success in treatment under local anaesthetic was
a combination of dental anxiety and mild learning disability.
Conscious sedation with midazolam was carried out
successfully enabling the child to proceed with orthodontic
treatment.
Relevance to profession
This case highlights the suitability and benefits of offering
conscious sedation as an option to anxious children requiring
orthodontic treatment, where other measures have not been
successful. Orthodontic treatment can often have a
lifechanging impact on improving the quality of life of the
child, however, the benefits of the treatment must be balanced
against any risks involved. Conscious sedation bears a lower
morbidity and mortality rate than GA and should be
considered where suitable in order to reduce the requirement
for a GA.

Consent for Inhalation Sedation:
a Two-Cycle Audit
Lucy Williams
Consultant in Paediatric Dentistry,
Leeds Community Dental Service, Leeds LS6 1PF, UK
Leeds Community Dental Service provides a relative analgesia
(RA) service utilising nitrous oxide/oxygen for provision of
dental treatment for anxious children and adults. The
Intercollegiate Advisory Committee for Sedation in Dentistry’s
‘Standards for Conscious Sedation in the Provision of Dental
Care’ (2015) advises valid consent should be obtained from the
patient or person with parental responsibility at least 24 hours
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before sedation. Sufficient information about the procedure is
required for consent to be valid.
We undertook a retrospective audit of RA patient records- the
first cycle in April 2017 of 23 patients (9 adults and 14 children);
and second cycle in September 2018 of 21 patients (15 adults
and 6 children). The second cycle tested the introduction of a
novel assessment clinic for all new patients, intended to reduce
waiting times, but consent is still not being obtained in
advance. Following this, we have taken specific action and
trained additional clinicians to deliver RA and increased
numbers of assessment clinic appointments. Obtaining consent
in advance of the procedure may be aspirational if waiting
times do not reduce.
This two-cycle audit demonstrated how written consent is
being consistently obtained for RA sedation for dental
treatment, although not always in advance.

An audit of primary and secondary
care services against the NHS Dental
Conscious Sedation commissioning
guidelines
Claire Wilson, James Bird , Sheelah Harrison and Nicole Dunning
Sheffield Dental Hospital
Abstract
Since 2017 primary care dental sedation providers have been
required to undertake an annual service review against the
NHS commissioning guideline checklist. This has been adapted
from the SAAD safe sedation practice scheme checklist and
aims to identify whether practices are missing essential safety
procedures, information and/or equipment to facilitate service
improvement and patient safety and satisfaction. Although this
is not required of hospital-based secondary care services, this
two-cycle audit was undertaken jointly between Special Care
community dental services and hospital-based Oral Surgery
services to benefit from shared learning and improve our
services.
In the first audit cycle, both services identified multiple areas of
improvement. This including the need to review patient
experience through PROMs/PREMs. Action plans were informed
by group discussion and were implemented to gain patient
feedback and create documentation of assessments and staff
training.
After the re-audit, there was improvement in compliance with
both services. However, further education of staff in the use of
the new pro formas was necessary. This highlights the
importance of regular audit and the role of collaboration in
improving services through sharing our experience and
knowledge with peers in other settings.
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PROFILE, SAAD Editorial Board
Greg Gerrard

I knew from a young age that I would like to be a dentist, and a
course of orthodontic treatment helped make my mind up! I did
my undergraduate degree in the fantastic city of Sheffield,
where I had a part-time job cashing up at a multiplex cinema.
I then moved to Glasgow to do General Professional Training
where I did a year in practice, followed by two 6-month posts in
the Community Dental Service (where training in inhalational
sedation was provided) and a very busy Oral and Maxillofacial
Surgery unit. After doing my MFDS, I went to Australia for a year
and on my return to the UK I took SHO posts at Chesterfield
Royal Hospital and the Queen Victoria Hospital in East
Grinstead, where I learnt to do intravenous sedation. I was then
accepted on to the specialist training programme in Oral
Surgery. This post was at the Great Western Hospital in Swindon,
to which I have recently returned as a Consultant Oral Surgeon.
During my training, I completed a Masters in Clinical Leadership
and a Postgraduate Certificate in Teaching and Learning for
Health Professionals. In 2013 I was diagnosed with Hodgkin’s
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lymphoma, which was successfully treated with chemotherapy.
Once I was recovered, my now-husband and I decided to take
some time out and we spent 6 months travelling in Europe, and
3 months living in Mexico City. We settled in Gloucestershire
when we returned, got married and have started a family
through adoption and now have two young children.
I work three days per week as a Consultant Oral Surgeon, and
the remainder of my time is spent as Clinical Director of Oral
Surgery for CareUK, an independent sector provider of NHS
services. I sit on two adjacent Managed Clinical Networks and
have recently stepped down from the Council of the British
Association of Oral Surgeons, after 6 very enjoyable years. I have
always found SAAD a very supportive and friendly organisation
and was delighted to be invited to join the Editorial Board.
Outside of work I love cycling and cooking but tend to do more
of the latter!
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PROFILE, SAAD Editorial Board
Akhila Muthukrishnan

I currently work as Consultant Senior Lecturer in Special Care
Dentistry at Bristol Dental School and Hospital where I lead both
the Post Graduate Certificate (PGC) and the undergraduate
curriculum in Pain and Anxiety management. I also lead Special
Care Dentistry and the helical theme of Whole Person Care in the
newly launched revised undergraduate curriculum. I lead and
provide a Conscious Sedation service within the Department of
Restorative Dentistry at United Bristol Healthcare Trust and am a
Specialist in Special Care Dentistry and Oral Surgery.
My professional journey has been both varied and interesting. I
belong to the generation that was ‘grand-parented’ into the field of
conscious sedation and I owe a huge debt of gratitude to many
teachers and mentors.
Having graduated with BDS from Madras Dental College and
Hospital, Chennai, India in 1990, I started work in the UK in 1991 at
Torbay General Hospital in their Maxillofacial unit. I fondly
remember my Consultant Maxillofacial surgeon- the late Hugh
Walters; a skilled surgeon and a committed, creative teacher.
Another stint in Maxillofacial surgery at the Royal Gwent Hospital in
Newport provided me with some unforgettable experiences of
conscious sedation and major surgery.
A side-step to fit with my personal life in 1996, saw me joining the
Department of Restorative Dentistry at Morriston Hospital, Swansea
where I was tasked with developing Sedation and Special Care
Dentistry services within the Department. I developed my sedation
skills with the postgraduate training provided through the Wales
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Deanery and Cardiff Dental School, with Prof. Nigel Robb. As my
interest in Special Care Dentistry developed, I visited Graham
Manley and his unit in Canterbury. I was inspired by this experience
and it led to the development of a robust working relationship
between the Community services and Hospital services in South
West Wales in Sedation and Special Care Dentistry. Prof. Shelagh
Thompson was an inspirational mentor, and we published together
in the fields of Sedation and Special Care Dentistry.
I was encouraged and supported throughout by my consultants in
Restorative Dentistry at Morriston hospital- Karl Bishop and James
Owens. This support led to my MPhil in Endodontics with Prof. Paul
Dummer and a special interest in this specialty. I led one of the
modules in the Post Graduate Certificate in Endodontics (Morriston
Hospital and the University of South Wales).
I worked part-time in the General Dental Services throughout my
stint at Morriston Hospital, across the range of NHS, mixed practice
and finally a referral-only Endodontic private practice at the
Parkway clinic, Swansea.
My family and I love to walk with our dog on the hills and beaches
of South Wales. When I really want to let my hair down, nothing
beats dancing!
I am excited to now help foster the next generation of competent
and compassionate dentists and I am delighted to be member of
the SAAD editorial board.
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PROFILE, SAAD Trustee
Emma Lee

After finishing school aged 18 and deciding I wanted to live in
London, I left home in rural Lincolnshire and moved into
student accommodation to start my journey to becoming a
dental nurse. I qualified in 1991 at Guy’s and St Thomas’ NHS
Foundation Trust and went on to complete the first NEBDN
Certificate in Dental Sedation Nursing. This supported me in my
first role in the Department of Sedation & Special Care Dentistry
where I worked in various positions, eventually becoming the
Dental Nurse Manager and then the Head of Nursing for the
Directorate over a period of 16 years.
During this time, my passion for teaching coupled with the
encouragement and support of dental sedation pioneers such
as David Craig, Meg Skelly and Derek Debuse, led me to
completing my FAETC and subsequently in 1999, becoming the
first dental nurse to join the SAAD teaching faculty. For this
opportunity, I shall always be grateful.
During my (almost) 20 years with SAAD I have had the chance
to teach on a variety of different sedation courses for dentists
and DCPs and have since 2011 co-designed and co-ordinated
further training pathways SAAD provides for dental nurses.
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A relocation back to Lincolnshire in 2006. after meeting my
husband Chris has seen me move into community health
services, with my current role being the Head of Learning and
Development for the Lincolnshire CHS. The wide variety of care
provision and multidisciplinary teams brings challenges and has
been a huge learning curve within which for me to explore a
different world outside of dentistry.
Outside of work and SAAD, Chris and I are often to be found at
road and cross country cycle events, Chris on the bike, me doing
the organising! I can’t keep up with him on a bike so our
tandem is very handy and we have completed several long
distance cyclosportives on it – I can confirm that the ‘passenger’
has to work just as hard as the driver!!
Family life is full, we have 2 grown up daughters, one is enjoying
life working as a nurse in Sydney and the other is busy bringing
up our 2 granddaughters who are an absolute joy and certainly
keep us on our toes when we have them to stay.
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PROFILE, SAAD Trustee
Milan Majithia

I was born in Bath to a father who worked at Cadbury’s
chocolate factory and as a result of the amount of chocolate he
brought home, spent a considerable amount of time at the
dentist. I had my first experience of inhalation sedation at the
age of 10, required due to my considerable fear of the dentist.
However, my dentist slowly helped build my confidence to a
position where I no longer needed sedation. The satisfaction
gained by me as their patient and by him as a dentist
encouraged me to decide what I wanted to do for a career. In
2013, I graduated with a BDS from Bristol Dental School. It was
here that I developed my interest in sedation and was fortunate
to be taught by Dr Nigel Robb, with the opportunity to practise
IV sedation in my final year.
Post-graduation, I completed my Vocational Training with the
Oxford Deanery where I developed my skills in general practice.
I enjoyed teaching trainee members of staff, and undertook a
postgraduate certificate in dental education at the University of
Bedfordshire. I then decided to venture to the Capital and took
up a Senior House Officer post at King’s College Dental Hospital
where I gained a significant amount of experience in restorative
dentistry and oral surgery, and where I was able to practise IV
sedation. In 2014 I became a member of the Joint Dental
Faculties of the Royal College of Surgeons of England.
After deciding to pursue a career in general practice, I took up
an associate position at practices in Surrey and Kent. It then
became apparent to me that there was a need for sedation
services to be provided in my local area, as the high demand for
such services was leaving patients waiting lengthy times for
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treatment. I have now successfully set up a sedation service in
my own general practice.
In 2019, I decided to embark on the postgraduate diploma in
conscious sedation at Guy’s Hospital. I benefited significantly
from this course as it allowed me to gain a wide exposure to
varying complexities of treatment and cases, presenting in a
secondary care environment. It also provided me the
opportunity to learn acupuncture techniques and to help
those individuals who may not be suitable for sedation in
primary care.
In addition to my work as an associate dentist, I became a
specialist advisor for the CQC in 2017, my role being to assist
CQC inspectors in inspections of primary care practices. Here I
help provide feedback to practices and assist in making them
more efficient, whilst suggesting areas of improvement that can
be made, so that required standards may be met.
The past year has been quite taxing as I have juggled both
working, studying, purchasing a house and practice, as well as
planning my wedding in November 2019. In the free time I have,
I enjoy playing cricket, and practising yoga and boxing. I enjoy
keeping fit and healthy, having once weighed 24 stone when I
was 18 years old to weighing 12 stone now!
I enjoy a good quiz and have appeared on both the weakest
link, hosted by Anne Robinson, and Perfection hosted by Nick
Knowles.
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Secretary’s correspondence
Manni Deol BDS, MJDF, PGCMedEd, PGDipConSed
SAAD Honorary Secretary and Clinical Advisor
manni.deol@saad.org.uk
The following is a selection of some the questions I have received as secretary over the last year:

Q. I am a sedation nurse, we did our ILS training last year
in September and are looking to refresh/renew our
training.
We have the option of E-ILS training or ILS
recertification or doing the full ILS again.
What would be suitable for us to continue complying?
We are keen on doing the E-ILS course with the addition
of a trainer coming to the practice afterwards to do the
practical training with us here in our own setting. Can
you please advise if this would be suitable for our
requirements towards compliance to keep providing IV
sedation in a dental practice.

A. I would strongly recommend that the practice look into a
dental ILS course (DILS).
There are a few of these around now and they are
specifically tailored for practices providing dental treatment
under sedation and the trainers are familiar with the IACSD
standards.
There is a focus on the management of the deteriorating
patient, airway management and scenario training which
would not be as interactive if the training is partially done
via online training.

Q: I have worked as a Dental Nurse for over 35 years
working in general practice, during this time I have
worked with dentists carrying out IV sedation. I am a
member of SAAD.
Yesterday while working in a practice assisting with IV
sedation, I was informed by two members of staff
(dental nurses) that I am NOT allowed to :1. Draw up the sedation drugs and saline.
2. Remove the cannula.
3. If requested by the dentist, to titrate the Midazolam.
I am just looking for some clarification, as to what I am
allowed to do?

A: 1. Draw up the sedation drugs and saline - If you have had
appropriate training, that has been documented, you
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can draw up the midazolam and saline. But to avoid the
possibility of the two clear liquids being mixed up,
especially when they are being handled by two people
(i.e. the nurse and the sedationist) I would recommend
that this is all done by the sedationist.
2. Remove the cannula - If you have had appropriate
training, that has been documented, you can remove
the canula under the instruction of the sedationist as
the last thing you do before discharging the patient at
the recovery phase.
3. If requested by the dentist to titrate the Midazolam This is not appropriate, only the sedationist should
administer the midazolam.

Q: I have recently learned that following a guidance by
Royal College of Anaesthetists in 2017, anaesthetists are
not required to obtain a separate ‘written consent’ for
provision of general anaesthesia undertaken to
facilitate another treatment. Are you aware of any
similar guidance/update with regards to provision of
conscious sedation by dentists to facilitate dental
treatments?
A: Please note written and valid consent is required for
sedation procedures regardless of whether you have
written consent for other procedures you may be carrying
out.
Please see the link below for further information: file:///C:/
Users/Dental/Downloads/Dental%20Sedation%20Report%2
0(1).pdf
https://standards.gdc-uk.org/pages/principle3/principle3.aspx

Q: We have piped RA into our surgeries and I was
wondering if you have any literature on appropriate
safety checks? I have some provided from the course
but it is more geared toward mobile RA units with the
cylinders.
A: As far as I am aware there are no specific guidelines or
literature for safety checks on piped RA gases. I would
advise following the manufacturer’s recommendations/
contact the installers for advice and keep a dated record of
such checks, in the practice.
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Q: We just need clarifying that, during inhalation sedation
using nitrous oxide and oxygen, do the medical
emergency drugs, equipment and oxygen need to be in
the same room or can it be kept in another room?
A: The medical emergency drugs, equipment and oxygen
should be easily and readily available. If that can be in the
same room that's perfect, if not, nearby and where every
member of the team knows they are kept, would be fine. It’s
also a good idea to have a sign indicating clearly where
they are kept.

Q: What is the SAAD view about flushing an IV line after
insertion / midazolam administration?
Is there a preference for water for injection or saline,
and do you know why there may be a preference to one
over the other?

A: There is no official SAAD view but respected colleagues
have advocated in the past thats it’s unnecessary to flush
the canula with saline. The thought process here is you may
as well start giving midazolam straight away rather than
possibly having two syringes with a clear liquid that might
be mixed up. If you’re not in the vein and you give 1mg of
midazolam you will soon be aware.
I’ve never heard or seen anyone use water. In the hospital I
have seen operators use saline if they’re not sure they’re in
the vein.

A: After discussion with colleagues at SAAD we have come to
the conclusion that you do need to notify the CQC. Also,
when they get in touch with you for your next routine
practice visit they will ask you whether you provide
sedation to allow them to send an appropriately
knowledgeable inspector.
If the sedation is being provided privately, the treatment
also has to be private. The NHS will not allow us to mix.

Q: I am a Dental nurse. I did the SAAD course last year. A
work colleague has just found out she's pregnant and is
wondering if it's OK to assist the Dentist for Inhalation
sedation?
A: The occupational exposure to nitrous oxide should not
exceed 100ppm over an 8 hour period. An article published
by N Girdler in 1998 quantified this as a maximum of 2½
hours a day in the sedation environment, to remain within
the occupational exposure limit. In reality, most patients are
receiving nitrous oxide for about 30-45 minutes of their
appointment time. So a limit of 4-5 patients a day would be
reasonable to stay within the occupational exposure limits,
as long as your surgery has adequate active scavenging and
is well ventilated.
As I am sure you know, we also advocate close attention to
technique (e.g. minimising mouth breathing) and use of
rubber dam where at all possible to help reduce the surgery
concentration of nitrous oxide to a minimum.
The regulations we are guided by are below in case you
want to seek further advice from the health and safety
executive.

Q: On Saturday we are carrying out a conscious sedation
session and our usual sedation trained nurse is not
available. An agency have provided an alternative
sedation nurse who they said is qualified, as they are an
Operating Department Practitioner who is experienced
in sedation/recovery, having worked in various
clinics/hospitals over many years. I just want to ensure
this meets SAAD requirements so I would much
appreciate any help with this.
A: The responsibility will lie with the practice and sedationist
to ensure the nurse is adequately qualified and trained.
Please see the guidance below
https://www.saad.org.uk/images/Linked-IACSD-2015.pdf

Q: Please can I just check for a practice newly offering
sedation, am I correct that we need to notify the CQC?
Also is there any guidance about NHS dental treatment
with sedation in a practice that doesn’t have a specific
NHS sedation contract for that? Is that something that
can be offered or does treatment need to be on a
private basis?
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EH40/2005 Workplace exposure limits, EH40 (Second
edition, published 2011)
http://www.hse.gov.uk/pUbns/priced/eh40.pdf
The short answer regarding pregnancy and nitrous oxide
exposure is that there is no definitive guidance.
In the days when scavenging was passive rather than active,
some research was carried out into the incidence of
spontaneous abortion seen in pregnant dental nurses
assisting for procedures under nitrous oxide inhalation
sedation. High concentrations of nitrous oxide were found
to be in the immediate environment and it was concluded
that there may be a link. However, the results of this
research have since been questioned.
As we now use active scavenging, well ventilated surgeries
and pay attention to the technique (e.g. minimising mouth
breathing) in addition to using rubber dam where at all
possible, the chances of nitrous oxide having an effect on
fertility or being the cause of spontaneous abortion in a
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pregnant member of staff in modern surgeries is highly
unlikely.
However, this is a very emotive issue and for any pregnant
staff or those trying to conceive, it can be an anxietyprovoking one also. In some services, for the reassurance of
the staff concerned, pregnant nurses are not placed with
dentists providing inhalation sedation, and pregnant
dentists are not required to treat patients under inhalation
sedation. This may not be possible for all services.

Q: I recently passed my CQC inspection but they did
express reservation about my evacuation protocol for
sedated patients (I do sedation on the first floor and
have done so for years).
The CQC expressed reservations about provision of
sedation on first floor in my purpose built room and
would prefer me to use a ground floor surgery as this
would reduce the risk of safe evacuation in the event of
a general emergency e.g. fire.
My premises have undergone a complete refurbishment
and we have allowed evacuation from first floor in
several areas (in the case of sedated patients, without
the need for stairs, by exiting onto an adjacent flat roof
with access to a neighbour’s first floor flat, thereby
safely vacating the building). I discussed this with them
and they prefer if I seek advice.
I have asked my architect and he has confirmed the
compliant use of this exit for this purpose if needed.
I have also carried out a risk assessment and it feels like
I am not jeopardising patient safety if I do sedation on
first floor.

A: If I may give you my humble opinion on this matter, if you
have ground floor surgeries I think it would be better to
use these for IV sedation.
Failing this, as part of your risk assessment you could
suggest that in the event of an emergency evacuation you
would reverse the patients sedation with flumazenil
immediately, which is kept at hand in the sedation surgery
(with caution so that the midazolam and flumazenil
cannot be mixed up - both being clear liquids) and
support the patient through the usual evacuation
procedure.
Note: there is a very famous dental sedation unit on the
26th floor of a tower where sedation is carried out safely
and to a very high standard!

Q: Could you be able to help to clarify that there are no
special precautions required for someone who has
sleep apnoea and is to have IV sedation?
A: Generally, patients with sleep apnoea should not be
treated under IVS if possible. If they do have to have
sedation, a secondary care setting/ specialist department
such as the Department for Sedation and Special Care
Dentistry at Guy’s hospital would be an appropriate
environment.
The thinking here is that a patient with sleep apnoea is
more likely to have respiratory depression and therefore
oxygen levels can fall dangerously low.
Personally, I would not sedate in this situation in general
practice.
(Ed - there is an interesting article on sleep apnoea on page
20 of this SAAD Digest)

Frequently Asked Questions
are posted on the
SAAD website
www.saad.org.uk/index.php/generalfaq
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IACSD UPDATE
The Intercollegiate Advisory Committee for Sedation in
Dentistry (IACSD) met at Guy’s Hospital on 20 June 2019.
Professor Callum Youngson has now taken over as Chairman
following many years of distinguished leadership by Professor
Richard Ibbetson.
The main purpose of this meeting was to consider the need for
an update to the IACSD Standards for Conscious Sedation in
the Provision of Dental Care first published in 2015.
The committee agreed that, given the current alignment of the
IACSD Standards with the Academy of Medical Royal Colleges’
Safe Sedation Practice for Healthcare Procedures (2013), the
Scottish Dental Clinical Effectiveness Programme’s Conscious
Sedation in Dentistry (2017), NHS England’s Commissioning
Standards for Conscious Sedation in a Primary Care Setting
(2017) and NHS Wales’ Service Standards for Conscious
Sedation in a Dental Care Setting (2018) a major revision is
unnecessary and that this should only be considered when
new high quality evidence on critical issues (e.g. fasting,
capnography, new drugs) becomes available or new safety
issues arise. It was noted that NICE had recently reviewed their
2013 guidance Sedation in Children and Young People and
concluded that an update was unnecessary.

There was agreement that a formal procedure for
commissioning new sedation guidance which involves all
stakeholders is needed. It would also be desirable for any new
guidance to define unified standards for the safe and effective
practice of conscious sedation in England, Wales, Scotland and
Northern Ireland.
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The committee received a report from the Chair of the
Sedation Training Accreditation Committee (STAC). Applications
for ‘New Starter’ course accreditation and clinical supervisor
approval are steady with > 55 courses and >120 supervisors
now registered. Applications to STAC are assessed by
representatives from SAAD, DSTG, JMDF, RCoA, DCPs and dental
teaching hospitals.
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NATIONAL COURSE
IN CONSCIOUS SEDATION
FOR DENTISTS AND DENTAL NURSES
DENTAL HYGIENISTS AND THERAPISTS

Patients appreciate being offered sedation for their dental treatment, whether
they are fearful, phobic or simply have a long and tedious procedure in prospect.
The SAAD course provides underpinning knowledge and training in the clinical
skills required to provide the Standard sedation techniques. Advanced sedation
techniques are introduced and discussed.

It is designed both as an introduction and as an update for more experienced
sedationists. Guidance is given regarding further training and the acquisition of
clinical experience.‘New starters’ in conscious sedation are advised to refer to the
SAAD Assessed Sedationist Scheme for information on how to obtain the
necessary clinical experience.
Dentists are encouraged to enrol their dental nurses on the parallel course as
successful sedation depends on effective team work.

SAAD’s teaching is provided by a faculty that includes some of the best-known
names in conscious sedation in the UK. The courses are ‘busy’ but fun with many
opportunities for hands-on sessions.
Quotes from recent evaluation forms:
‘A lively weekend with friendly and approachable lectures.’
‘I am now confident that I can provide a better service to my patients.’
The course is held at
Mile End Road Campus, Queen Mary, University of London.

EnQUIRIES:

Fiona Trimingham (Executive Secretary)
Course enquiries, payments, cancellations and deferrals, hygienist & therapist
course logbooks
01302 846 149 fiona@saad.org.uk
Toni Richman Course weekend logistics
07583 039 309 (text) toni@saad.org.uk

Details for the SAAD Assessed Sedationist, SAAD Assessed Sedation nurse and SAAD Assessed Sedation
Therapist/Hygienist schemes are on pages 97, 98 & 99

FORTHCOMING COURSES:

10

14/15 March 2020
13/14 June 2020
7/8 Nov 2020

13/14 March 2021
12/13 June 2021
6/7 Nov 2021

www.saad.org.uk

DETAILS AND ONLINE REGISTRATION
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SAAD Assessed Sedationist
(SAS) scheme
Under current IACSD guidance, any practitioner who was
not practising sedation independently prior to April 2015,
is designated a ‘New Starter’ and will need to undergo a
period of supervised clinical practice before being able
to practice sedation independently.
Following on from the SAAD National course, the IACSD accredited,
SAAD Assessed Sedationist scheme (SAS scheme)
facilitates acquisition of the required supervised clinical experience
(see IACSD Standards, Table 1)
The SAS scheme includes
approval of a proposed supervisor(s),
verification of a Clinical Logbook,
Directly Observed Procedural Skills (DOPS) forms
and the Practice Evaluation checklist.
Successful practitioners will receive a SAAD certificate
confirming ‘SAAD Assessed Sedationist’ status
which will enable them to practise independently.
Enrolment in the SAS scheme is only available for ‘New Starters’
registered for the SAAD National course.
The total fee for enrolment on the SAS scheme is £1050.
(includes the National Course fee of £735)
Further details are available at
https://www.saad.org.uk/index.php/sas-scheme
Enquiries to fiona@saad.org.uk
NB: Practitioners who have already attended SAAD
(or other sedation courses) are not eligible.

SAAD Assessed Sedation Nurse
(SASN) scheme
Under the IACSD standards anyone who was not practising sedation
before April 2015 must attend a university, deanery or IACSD accredited
sedation course that includes the provision of knowledge, skills and
supervised clinical practice.
The SAAD Assessed Sedation Nurse (SASN) scheme is IACSD accredited
and provides the skills, knowledge and supervised clinical practice
required to assist in the provision of sedation before a final assessment
of competence.
What is involved
The first stage of the SASN scheme is the two day SAAD Dental Nurse
Course in Conscious Sedation for Dentistry, (SAAD National Course) this
is when you will acquire the underpinning knowledge and skills. This
course is a stand alone course that can be also attended as a refresher.
How to enrol
If you would like to enrol for the SASN scheme please complete the
online registration for the first stage, SAAD Dental Nurse Course in
Conscious Sedation for Dentistry, the fee for the first stage is £420.
Then enrol for the second stage, SAAD Assessed Sedation Nurse scheme,
via the SAAD website (www.saad.org.uk) the fee for this stage is £495.
The SASN scheme will run from the date you attend the
SAAD National course
The total fee to become a SAAD Assessed Sedation Nurse is £915.
Any questions?
Further details are available at
https://www.saad.org.uk/index.php/sasn-scheme
If you have any questions please contact fiona@saad.org.uk
in the first instance.

SAAD Assessed Sedation Therapist/Hygienist
(SAST) scheme
Inhalation Sedation training for Dental Hygienists and Dental Therapists
• STAC accredited course
• Final written and practical assessments
• Documents for recording your supervised clinical experience
• Advice and support
• Certificate of completion
The SAST scheme is accredited by IACSD / Sedation Training Accreditation Committee (STAC),
RCSEng and includes approval of your supervisor, verification of your Clinical Logbook, Direct
Observation of Procedural Skills (DOPS) forms and the SAST Practice Checklist.
Successful practitioners will receive a SAAD certificate confirming ‘SAAD Assessed Sedation
Therapist/Hygienist’ status which will enable you to practise independently.
The stages of the SAST scheme
• Registration for the SAST scheme, nomination of a clinical supervisor and payment of the
course fee.
• Acceptance on to the SAST scheme and approval of the clinical supervisor
• Attendance at the SAAD National Course for the knowledge and skills training
• Successful completion of the written assessment at the end of the SAAD National Course
• Completion of 10 IS cases under supervision
• Submission of logbook(s), DOPs and Practice Evaluation Checklist(s) to SAAD
• Internal moderation of documents by SAAD
• Satisfactory completion is confirmed and you become a SAAD Assessed Sedation Therapist/
Hygienist able to provide sedation independently in accordance with the IACSD guidance
The total fee for enrolment on the SAST scheme is £540.
Further details are available at www.saad.org.uk
Enquiries to fiona@saad.org.uk
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SAAD Inhalation Sedation Update Course
for Dental Hygienists & Dental Therapists.
Sunday 14th June 2020
Queen Mary University of London Mile End Campus

Further details and online registration will be at www.saad.org.uk
Limited places available!
Further details are available at https://www.saad.org.uk/index.php/sasn-scheme
If you have any questions please contact fiona@saad.org.uk in the first instance.
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ESSAY PRIZES

Annual Conference and AGM

DRUMMOND-JACKSON
Saturday 26 September 2009
ESSAY PRIZE

£750

The Royal Society of Medicine
1 Wimpole Street, London W1G 0AE

DENTAL STUDENT ESSAY PRIZE

£500

Enquiries:
SAAD, 21 Portland Place, London W1B 1PY
020 7631 8893 | saad@aagbi.org | www.saad.org.uk

For essays on any subject related to
Conscious Sedation, Anxiety Control,
59
General Anaesthesia or Analgesia in Dentistry.
SAAD DIGEST | VOL.24 | JANUARY 2008
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The winners of the SAAD Essay Prize receive a complimentary
registration for the SAAD Symposium in order to be presented with
their award certificate and cheque. In addition to this the prizewinning essays are considered for publication in the SAAD Digest.
•

Write an essay in ENGLISH in A4 format with double spacing, as a Microsoft
Word document. Drummond-Jackson not exceeding 5,000 words, DCPs not
exceeding 2,500 words, Dental Students not exceeding 3,000 words.

•

Entries must be received and acknowledged by 31st March.

•

Essays must be written in accordance to SAAD’s Guidelines for Authors
available from the SAAD website and on page 106 of this Digest.

•

The decision of the panel of assessors appointed by SAAD will be final.

•

Entries, accompanied by name, address and telephone number, should be
emailed to fiona@saad.org.uk
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Annual Conference and AGM

DCP PRIZE
£500
Saturday 26 September 2009

The Royal Society of Medicine
1 Wimpole Street, London W1G 0AE

For a case report or
service evaluation related to
Enquiries:
Conscious
Sedation,
SAAD, 21 Portland Place, London W1B 1PY
020 7631 8893 | saad@aagbi.org | www.saad.org.uk
Anxiety Control,
General Anaesthesia or
59
Analgesia in Dentistry
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Dental Care Professionals from anywhere in the world are invited
to submit a case report or service evaluation report for the
annual SAAD DCP Prize. All submissions must use the templates
available from fiona@saad.org.uk.
The prize is presented at the SAAD Annual Symposium and the
winning report may be published in the SAAD Digest or the SAAD
website for the benefit of the SAAD membership.
Entries must be received and acknowledged by the 31 March for
the relevant year

WEBSITE
w w w. s a a d . o r g . u k
• Online CPD
Log-on the membership area and follow the link ‘Online CPD’
Answer multiple choice questions related to the refereed papers in this issue of the Digest.
Download your CPD certificate

• Latest news relating to conscious sedation
• SAAD courses
details, dates and online registration

• Sedation related documents for downloading
• Membership details and subscribe online facility
• Download back issues of the Digest and Newsletter
• Details of IHS Machine Loan Scheme, research grants and essay prizes
• Online registration for the symposium
• SAAD contact numbers and email addresses

IN THE MEMBERSHIP AREA
• Media page – members of SAAD may use the SAAD logo
on their literature.
The logo is available in PDF or JPEG format to download from the website.

• Documents – course handbook
• Pay subscriptions online
• Forum for adverts
(equipment, positions vacant, positions sought etc)
• Complimentary access to the online CPD
• Electronic template samples

THE
INHALATION
SEDATION
SPECIALISTS

A specialist company for the supply,
installation, repair and maintenance of
Inhalation Sedation and associated equipment.
Offering free and friendly advice to help with
all aspects of use, including establishing a
facility; from mobile stand-alone units to piped
systems, including scavenging of nitrous oxide
and monitoring.
We have a comprehensive selection of R A
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Digital which aids compliance with 21st
Century infection control protocols.
Inhalation Sedation is a well tried and trusted,
safe and non-invasive technique, suitable for
90% of the average GDP’s anxious patients.

R A Medical Services Limited
Holmes House, Skipton Road,
Keighley BD20 6SD
Tel: 01535 652 444
Fax: 01535 653 333
www.ramedical.com
www.ramedical.com - info@ramedical.com

Guidelines for Authors
SAAD Digest: Guidelines for Authors
Please also refer to the SAAD Digest Style Guide on the SAAD website
SAAD Digest is the Journal of the Society for the Advancement of Anaesthesia in
Dentistry and has been published regularly in London UK, since 1970. It has been
produced in its current format since 2006. One edition is published each year in
January. Copies of all editions produced since then are available online at
http://www.saad.org.uk/saad-digest/
The Digest has become a unique and invaluable international forum for all interested
in advancement of knowledge in pain and anxiety control for dentistry. The Editorial
Board invites contributions from all active in the field. Since only one edition is
produced each year, potential Authors should be aware of the following details and
schedule to avoid excessive publication delay and disappointment.
Contribution formats
The Board welcomes Research articles, Reports of Randomised controlled trials,
articles derived from Diploma Dissertations, Practice-related articles, Education,
Professional Opinion, Case Reports and General articles. If in any doubt about the
format or content of a proposed article please contact the Secretary before
submission. It should be noted that articles are now only accepted in digital format
and via email. It is a condition of acceptance of manuscripts that they are the work
solely of the author or authors stated and that they have not been previously
published elsewhere (either in print or electronic format) nor are they under
consideration by any other periodical. Manuscripts should meet the following
criteria: they should be original, clearly written, relevant to dentistry, readerorientated (in other words written to appeal to the readership of any interested in
pain and anxiety control in Dentistry) and designed to inform, add to discussion or
debate, or entertain. Research papers should also have appropriate study methods,
valid data and conclusions that are supported by the data.
Publication Schedule
The following annual publication schedule is provided for guidance only and
assumes a Digest publication date of January Year 01.
August Year -1 > July 31st Year 00: Articles may be submitted for Jan 01 Edition
August 1st 00: Submission for Jan 01 edition closed. (Articles submitted after 31st July
will be considered for Year 02 Edition)
Submission and review
Manuscripts may only be submitted by email to the Secretary at fiona@saad.org.uk.
Manuscripts will generally be processed as they are received and it is expected that
submission will be acknowledged by the Secretary soon after they are received, with
a reference number allotted for future correspondence.
Authors should note that submitted papers not fully conforming to these ‘Authors
Guidelines’, especially in terms of length and manuscript format, will be returned
for correction without consideration or peer review, and in such cases publication
might well be delayed or subsequently declined.
Peer review is carried out by at least two anonymous referees, and the Chairman of
the Editorial Board. Additional statistical advice may be sought if required.
Authors will be advised as soon as possible, that either their Paper….
1. is suitable for publication without amendment,
2. is suitable for publication with some amendments,
3. may be suitable but requires major rewriting,
4. is rejected.
In any case, Authors will receive the anonymous structured feedback of the reviewers
from the Secretary advising them of the decision level as above, and the action (if
any) to be taken before resubmission. Delays in action on such advice may cause
publication delay or even rejection if the publication deadlines are missed.
Once a manuscript is accepted for publication, authors will be advised whether their
paper is to be published in the next issue or is, at the discretion of the Board, to be
held for the following issue in order to obtain the appropriate balance for each
edition. For similar reasons, in some cases the final decision on acceptance may be
delayed. All decisions to publish are at the discretion of the Board alone whose
decision is final.
The principal author of a manuscript accepted for publication will later be e-mailed a
pdf version of their article for proofing. Any errors identified and requiring correction
must be notified by email without delay, and at the latest within 1 week. No revision
of the wording or other change, other than correction of proofing errors, will be
allowed at this stage.
Manuscript Format
Manuscripts should be word-processed in Microsoft Word format and double-spaced
with a margin of at least 4 cm on the left-hand side. The pages should be numbered
consecutively with the numbers centred at the bottom of each page. The first page
of the manuscript should give only the title of the article, and the author’s/authors’
name(s), qualifications and address(es) including email address(es).
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Length of contributions
Contributions should be of no more than 3,000 words, to include tables and figures.
Each table and figure will count as 100 words. Case reports are welcomed, but should
be of no more than 750 words in length.
Titles must be descriptive of the contents of the article, but yet concise. Papers should
be introduced with a short abstract which should be able to stand alone. The abstract
should not contain references or abbreviations, and should be no longer than 200
words. The abstract will not contribute to the 3000 word limit.
Data or tables may be submitted in Microsoft Excel format or embedded in the text
of the Word document.
Figures or images should be submitted as separately attached and clearly labelled
files in JPEG format at a high resolution of 300 dpi. Colour illustrations are preferred
where possible. If the illustration is of a subject’s face, written consent for its
publication must be obtained from the subject and attached with the article.
Illustrations obtained from other sources such as books, or from colleagues, must
again be accompanied by appropriate documentation indicating approval for their
publication as part of the article from the copyright holder, or individual concerned.
Units used in the manuscript must conform to the Système Internationale
d’Unités (SI).
References must be in the Vancouver style. They should be numbered in the order in
which they appear in the text. The numbers should be inserted as superscripts each
time the author is cited (Robb3-5 reported similar findings). Other references to the
paper should be given in the same way after punctuation (Other studies have shown
this to be true.4,5 Drummond-Jackson et al.6 demonstrated...) At the end of the article
the full list of references should give the names and initials of all authors unless there
are more than six, in which case only the first three should be given followed by et al.
The authors' names must be followed by the title of the article; the title of the journal
abbreviated according to Index Medicus and Index to Dental Literature style; year of
publication; volume number; and the first and last page numbers in full. Titles of
books should be followed by the place of publication, publisher, and the year. If this
reference citation style is not followed exactly, especially in relation to punctuation
and spacing, the manuscript will be returned without review.
Examples of reference styles
Reference to an article
1. Molar L R, Fang-Jones Q, Jaw U. Are Teeth biting back?. Br Dent J 2006; 200: 144-146.
Reference to a book
2. Craig D C, Skelly A M. Practical Conscious Sedation. 1st ed. London: Quintessence,
2004.
Reference to a book chapter
3. Robb N D. Conscious sedation in Dentistry. In Heasman PA (ed) Master Dentistry.
Vol. 2; Restorative Dentistry, Paediatric Dentistry and Orthodontics. pp 149-168.
Edinburgh: Churchill Livingstone, 2003.
Reference to a report
4. Re-accreditation and re-certification for the dental profession. London: General
Dental Council, 1997.
Reference to a webpage
3. General Dental Council. Scope of practice. 2009. Online information available at
www.gdc-uk.org/Newsandpublications/Publications/Publications/Scopeofpractice
April2009[1].pdf (accessed April 2012).
The author/principal author is responsible for the accuracy of the reference list.
Acknowledgements should be grouped in a paragraph at the end of the text before
the references. Permission and approval of the wording must be obtained from the
person(s) thanked. Where any research project was supported by industry, this
should be acknowledged in a covering letter to the Editor on submission of the
manuscript.
Declaration of interests: Author(s) must ensure that they declare any possible
conflicts of interest in their paper. This includes matters such as: direct funding from
an organisation or company for the research; funding received (or payment in kind)
for any related work carried out from an organisation or company that could be
linked to the research; consultation or advisory positions held in an organisation or
company involved in the research or an organisation involved in similar research; any
other situation that could be construed as a conflict of interest.
Ethics
Articles reporting clinical research must include a statement indicating that
appropriate Ethical Committee approval has been granted.
Copyright
Upon acceptance for publication in SAAD Digest, it is assumed that the author(s)
assign(s) copyright of the article to the Society for the Advancement of Anaesthesia
in Dentistry. Single copies of the published article for personal study may be made
free of charge but multiple copies will require permission of the Editor prior to
production.
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SAAD Digest Case Report Template
Case reports should use the template below, and be of no more than 750 words in length. They do not need to be scientific in nature.
Please also refer to the SAAD Guidance for Authors
CASE SUMMARY
1)
A brief description of the case, maximum 100 words
2)

PATIENT DETAILS
Gender:
Age at start of treatment:

3)

PRE-TREATMENT ASSESSMENT
History of presenting patient’s complaints:
Relevant medical history:
Dental history:
Clinical examination:
General radiographic examination (if relevant): Radiographs taken and why Radiographic findings
Pre-treatment photographs – extra-oral (if relevant)
Pre treatment photographs – intra-oral (if relevant)

4)

DIAGNOSTIC SUMMARY

5)

AIMS & OBJECTIVES OF TREATMENT
(Add as few or as many as are appropriate to the case)
i.
ii.
iii.
etc

6)

TREATMENT PLAN
(Add as few or as many as are appropriate to the case)
i.
ii.
iii.
etc

7)

TREATMENT UNDERTAKEN
(Provide a sequential summary of clinical treatment provided with a time line)
i.
ii.
iii.
etc

8)

POST-TREATMENT PHOTOGRAPHS & RADIOGRAPHS (if relevant)
(Insert clearly dated and labelled)

9)

LONG TERM TREATMENT & FUTURE CONSIDERATIONS
(following the completion of the treatment)

10)

DISCUSSION AND REFLECTION ABOUT CASE PRESENTED
(This is an important part to reflect on the case history presentation. Consider what is to be learnt from providing care for this
patient and what alternative methods, techniques could have been used. Think about any long term sequelae there may be.
Do not provide an extensive literature review)

11)

REFERENCES (a maximum of 20 relevant references). For citation method please see Authors’ Guidelines on p 106
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CPD 2019 ANSWERS
SAAD Digest 2019
Online CPD
Answers to the Questions
Patients taking methadone – assessment
and management for IVS
1. What are the licensed uses of methadone hydrochloride?
A. Severe pain
B. Control of epileptic seizures
C. Adjunct in treatment of opioid dependence
D. Control of intractable cough in terminal disease
Answer: A, C and D
2.

What is the bioavailability of methadone hydrochloride?
A. 75%
B. 80%
C. 85%
D. 90%
Answer: B
3. Which of these drugs are antagonist treatment for methadone?
A. Narlorphine
B. Levallorphan
C. Flumazenil
D. Adrenaline
Answer: A and B

4. What is the average daily dose of methadone to control
withdrawal symptoms?
A. 60mg
B. 50mg
C. 40mg
D. 30mg
Answer: C

Introduction to illicit drug use
1. Which fruit juice results in less metabolism and higher plasma
concentrations when using midazolam
A. Apple
B. Orange
C. Grapefruit
D. Tomato
Answer: C grapefruit
2. Which one of these is not a symptom of regular nitrous oxide
use?
A. Vitamin B deficiency
B. Nerve damage
C. Muscular spasms
D. Psychosis
Answer: D psychosis
3. What is a common street name for heroin?
A. Flake
B. Skag
C. Nos
D. Disco biscuit
Answer: B Skag
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4. Which of these symptoms are common with novel
psychoactive drug use?
A. Physically unstable
B. Withdrawal
C. High body temperature
D. All of the above
Answer: D all of the above

The effect of visual mental imagery on
patient relaxation during dental extractions
1. Which one of the following was NOT part of the Modified
Dental Anxiety Scale?
A. If you were about to have a tooth drilled, how would you
feel?
B. If you were sitting in the waiting room (for treatment) how
would you feel?
C. If you were about to have a tooth extracted, how would
you feel?
Answer: C
2. CBT stands for
A. Cognitive behavioural therapy
B. Cognitive behavioural treatment
C. Cognitive behavioural therapeutics
Answer: A
3. Which one of the following is the term given to the procedure
which involves the subject imagining a relaxing image in order
to reduce anxiety?
A. CBT
B. Guided imagery
C. Biofeedback
Answer: B

Conscious sedation for dentistry and
barriers in Singapore - a questionnaire on
safety perceptions
1. This study investigates pre and post lecture perception of
sedation safety. The limitations include these except:
A. Limited representation of Singapore's dental professionals
B. Many respondents were therapists/hygienists who do not
practice conscious sedation
C. Many respondents had significant prior experience in
conscious sedation
D. Biased sample as attendees could already be interested in
sedation in the first place
Answer: C
2. Which patient groups do respondents find will benefit most
from conscious sedation services?
A. Individuals with intellectual (learning) disability
B. Patients who opt for treatment under sedation
C. Individuals with movement disorders
D. Patients looking for alternative to treatment under General
Anaesthesia
Answer: A
3. Various studies explore barriers that could impede the use of
dental sedation. These the following except:
A. Poor safety perception of conscious sedation in dentistry
B. Limited to adequate training of conscious sedation
C. Ineffective in improving patient comfort or cooperation
D. Differing views of anaesthetists
Answer: C
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CPD 2019 ANSWERS
4. The 2016 audit of 1756 cases of conscious sedation in UK's
salaried dental services reported a complication rate of 2.3%.
Which of the following DO NOT contribute to this 2.3%?
A. paradoxical reaction
B. desaturation
C. bradycardia
D. cerebral hypoxia
Answer: D

An audit to assess the quality of
pre-assessment for patients undergoing
oral surgery under intravenous sedation
1. In the start of which year was general anaesthesia prohibited in
dental practice in England and Wales, as a result of the
publication of ‘A Conscious Decision’?
A. 1992
B. 1998
C. 2002
D. 2008
E. 2012
Answer: C
2. What are the most common reasons for failure of IVS
appointments in the 2nd cycle audit?
A. Lack of escorts
B. Patient’s failure to attend
C. Inability to gain venous access
D. Inappropriate escorts
E. All of the above
Answer: C
3. What was the most commonly missed out point from the
checklist in the 2nd cycle audit?
A. Justification of sedation
B. Blood Pressure
C. Heart Rate
D. ASA Grade
E. Escort Discussed
Answer: A
4. What was the departmental standard used to assess failure
rates within the Oral Surgery Department at Eastman Dental
Hospital?
A. 5%
B. 6%
C. 8%
D. 9%
E. 10%
Answer: E

The use of flumazenil in a community
dental service
1. Flumazenil is a competitive agonist for:
A. Benzodiazepines
B. Opioids
C. Alcohol
D. All the above
Answer: A
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2. The rate of flumazenil use for PWLDs having IV sedation with
midazolam without adjuncts was:
A. 14.78%
B. 8.70%
C. 22.86%
Answer: B
3. Premedication given before arrival at the clinic does not
increase rate of use of flumazenil:
A. True
B. False
Answer: A
4. The sedation score occurring most frequently with flumazenil
use was:
A. Score 4
B. Score 3
C. Score 2
D. Score 1
Answer: B
5. The following criteria for ‘delayed recovery’ were described by
the operator/sedationists, as reasons for giving flumazenil:
A. Unable to maintain satisfactory oxygen saturation <91%.
B. Medical emergency
C. Patient attempting to remove the cannula and not
recovered enough for discharge
D. Needing to move the patient out of the surgery due to
time constraints.
E. Patient unable to weight bear, but usually able to do so.
Disoriented but other muscles have good tone.
Answer : C and E

Capsaicin - the D00uble Agen7
1. Capsaicin activates nociceptors by binding to which transient
receptor?
A. TRPV1
B. TRPV2
C. TRPV3
D. TRPV4
Answer: A
2. The Transient receptor activated by capsaicin is also activated
by?
A. Noxious heat
B. Lipids
C. Acidosis
D. Noxious cold
Answer: A, B and C
3. Which reported side effect of capsaicin use is incorrect?
A. Sweating
B. Hypothermia
C. Transient hyperthermia
D. Coughing
Answer: B
4. Which concentrations of capsaicin cream preparations can be
prescribed in the UK?
A. 0.025%
B. 0.050%
C. 0.075%
D. 1.0%
Answer: A and C

109

DIARY SCAN
2020

DATE

Compiled by Dr C E Mercer

ORGANISATION

THEME/TITLE

VENUE

CONTACT

JANUARY
8-10

AAGBI

Winter Scientific Meeting

London

www.wsmlondon.org

7-8

ADSA

Las Vegas Meeting

Las Vegas

www.adsahome.org/las-vegas

14-15

SAAD

National Course in
Conscious Sedation
for Dentistry

London

www.saad.org.uk/index.php/
coursesbyrole/view-all-courses

SEA (UK)

Annual Scientific Meeting

Warwick

www.seauk.org/

British Pain Society

Annual Scientific Meeting

London

www.britishpainsociety.org/
2020-asm-london/

24-25

ASDA

Annual Session

Colorado

www.adsahome.org/annual1

14-15

BSDH

Spring Conference

London

www.bbsdh.org/

18-20

Society for Pediatric
Sedation

Conference 2020

Baltimore, MD, USA

www.pedsedation.org/offerings/
upcoming/

DSTG

Educating the Next
Generation of Dental
Sedationists

Manchester

www.dstg.co.uk

ESA

Euroanaesthesia 2020

Barcelona

www.euroanaesthesia2020.org/

SAAD

National Course in Conscious
Sedation for Dentistry

London

www.saad.org.uk/index.php/
coursesbyrole/view-all-courses

8-9

GAT

Trainee Conference

Newcastle

www.gatasm.org

16-19

ESRA

39th Annual Congress

Greece

www.esra-congress.com/

23-25

AAGBI

Annual Congress

Harrogate

www.anaesthetists.org

23-26

IADH

International Congress

Mexico

www.iadhmexico.org

26

SAAD

SAAD Annual Symposium

London

www.saad.org.uk

3-7

ASA

Annual Congress

Washington

www.asahq.org/annualmeeting

22-24

ESPA/IAPA

Congress

Porto

www.euroespa.com

22-24

ERC

Congress

Manchester

www.resuscitation2020.eu/en/home/

7-8

SAAD

National Course in Conscious
Sedation for Dentistry

London

www.saad.org.uk/index.php/
coursesbyrole/view-all-courses

26-27

SIVA

ASM 2020

Glasgow

siva.ac.uk/joom2/

4

BSDH

BSDH Winter Conference

London

www.bsdh.org

FEBRUARY

MARCH

23
31-2 Apr

APRIL

MAY

19

30-1 June

JUNE
13-14

JULY

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

110

SAAD DIGEST | VOL.36 | 2020

