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IN BRIEF

® Provides dental specialists with current
information from medical specialists on
refractory epilepsy.

® Highlights the diversity of seizure
disorders and the role of informed history
taking.

® Provides practical recommendations
on the options for managing dental
treatment for these patients.

Little published information exists about the management of dental treatment procedures for people with epilepsy who,
despite their medication, continue to have seizures. This paper draws on relevant literature in neurology and anaesthetics
to provide a multi-speciality consensus on methods of assessment and adjunctive treatment options in order to manage
the risk of a clinically significant seizure occurring during a procedure. It aims to enhance current guidelines and practice
in the provision of specialist care for this diverse group.

INTRODUCTION

Between 20 to 30% of all people with epi-
lepsy are refractory to current available
antiepileptic drugs (AEDs) and continue
to have seizures.! In the UK, an estimated
100,000 people with epilepsy need continu-
ing specialist neurological input and while
some respond to surgical intervention, over
35,000 continue to have more than one sei-
zure per month.>

People in this refractory group may pre-
sent to dental services with a high level of
treatment need as they often have relatively
poor oral health® as well as traumatised
teeth.* Many are referred to specialists in
special care dentistry (SCD) whose caseload
in primary care typically contains around a
third of people taking AEDs.® Others may be
treated by specialists in restorative dentistry
or prosthodontics.

It has been common practice for peo-
ple who have seizures to have their dental
treatment done in hospital under general
anaesthesia (GA).° The use of ‘excessive
precautions, restrictions, and management
errors’ has however been questioned,” and
dentistry has undergone a revolution in the
use of conscious sedation as an alterna-
tive to GA. Also over the past decade, our
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understanding of epilepsy has been acceler-
ated by international collaborative research
coordinated by the International League
Against Epilepsy, and the growth of several
prominent epilepsy charities. Many patients
and carers have become expert in managing
their seizures and perceive the risk from a
seizure in a dental surgery to be no different
from one occurring at home. It is therefore
timely to review practice.

In this paper, we aim to evaluate current
knowledge on refractory epilepsy as applied
to the provision of routine dental treatment
and to present recommendations based on
a multi-speciality consensus. We cover the
incidence and clinical significance of sei-
zures during dental procedures, the identifi-
cation of people in whom this is more likely
to occur, and the roles of preprocedural oral
sedation, intravenous conscious sedation,
GA and the hospital setting as adjunctive
treatment options.

It is important to bear in mind three funda-
mental points about seizures: firstly, seizure
disorders exhibit considerable diversity and
individual variation; secondly, epileptic sei-
zures are almost always unprovoked and occur
randomly; and thirdly, many non-epileptic
conditions can mimic an epileptic seizure.

Other aspects of epilepsy in relation to oral
health and dentistry have been comprehen-
sively covered elsewhere,®'" as have the spe-
cific issues relating to vagal nerve stimulation
devices (VNS)'? and the ketogenic diet."

INCIDENCE OF SEIZURES IN
RELATION TO DENTAL PROCEDURES

The often random nature of epileptic seizures
makes the chance occurrence of one within
the relatively short window of a dental
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appointment relatively low. Seizures have
been reported as being the third most com-
mon type of adverse medical event in people
attending general dental practices, but as the
overall incidence of all types of events was
0.7 per dentist per year,'*'* seizures in this
context are rare.

In hospitalised patients undergoing gen-
eral surgery under GA, the frequency of peri-
operative seizures in people known to have
epilepsy was found to be 3.4%.' In those
treated with regional local anaesthesia, the
corresponding figure was 5.8%.!” The main
factors involved were insufficient systemic
levels of AED due to missed or changed
doses, reduced absorption due to changes in
gastro-intestinal motility, or people with fre-
quent seizures or a seizure within 24 hours
of baseline. No relation was found with the
type of anaesthesia or surgery.

In dental patients a number of factors
known to trigger epileptic seizures may
coincide with a dental visit. Most nota-
bly, some can be significantly anxious and
extreme cases present with sleep deprivation,
fatigue and hyperventilation. Those present-
ing to special care dentists often also have
coexisting neurological or developmental
conditions associated with epilepsy,'® or are
taking medication which may lower the sei-
zure threshold such as psychotropics, tricy-
clic antidepressants, recreational drugs' or
alcohol abuse.”®

Non-epileptic seizures can also occur. In
particular, dissociative seizures triggered
by medical procedures are increasingly
being recognised and are often associated
with a history of psychological trauma and
abuse.??? One estimate suggested that up
to a fifth of all people referred to specialist
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epilepsy centres have dissociative seizures.”
These can usually be distinguished from
epilepsy by their gradual onset, forced eye
closure with resistance to opening, respon-
siveness to noxious stimuli and the absence
of injuries such as tongue biting and inconti-
nence.* In other instances, non-epileptic sei-
zures may be due to syncope, panic attacks,
hypoglycaemia, stroke, and in small chil-
dren, fever.

Finally, there have been rare reports of sei-
zures associated with the administration of
dental local anaesthetics. Although anticon-
vulsant at sub toxic doses,”” an inadvertent
intravascular injection of local anaesthetic
can result in a temporary surge to a toxic
level at which a convulsive seizure may
occur. This is more likely with rapid admin-
istration in less than 60 seconds and with
inferior alveolar nerve blocks.?®

CLINICAL SIGNIFICANCE

Within the spectrum of epilepsy disorders,
the seizure types of most significance dur-
ing dental procedures are focal seizures with
impaired consciousness (‘complex partial sei-
zures’) and convulsive seizures (CS) of either
primary or secondary origin. Teenagers and
young adults most often have CS which may
also occur throughout the whole life cycle.”
As well as unconsciousness, in a CS the per-
son may go rigid often crying out, followed
by convulsive movement involving all four
limbs, cyanosis and sometimes incontinence.
Convulsions are almost always self-limiting
and rarely last more than a few minutes, but
they are usually followed by a period of pos-
tictal drowsiness, confusion or sleep. People
experiencing CS are at less risk of adverse
sequelae in a supportive clinical environ-
ment than out on the street or sleeping alone
in bed. Nevertheless, prolonged convulsions
incur risks of physical injuries and hypoxia
due to respiratory compromise. Irreversible
neurological damage arising from ongoing
seizure activity may occur,?® but this is a rare
occurrence in clinical practice.

What is considered a ‘prolonged’ seizure
varies for each individual but would typi-
cally be defined as over two to three minutes
of convulsing. In addition, some individu-
als have seizures which occur in clusters of
repeated seizures within a few minutes or
hours. The likelihood of treatment resist-
ance rises exponentially with the time of
seizing.””* Over a 30 minute period, this
state, or one in which there are two or more
seizures with incomplete recovery of con-
sciousness, is the epidemiological definition
of status epilepticus (SE). This has a mor-
tality of 10-2000,*° although these figures
included two thirds where death was from
an underlying primary cause. In clinical
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Table 1 Seizure history factors

Type Focal or convulsive seizures involving unconsciousness
Frequency Occurring on a daily or weekly basis
Duration A history of prolonged seizures, status epilepticus or seizure clusters

Palliative seizure therapy

Using rescue medication (rectal, buccal, intranasal benzodiazepines), a VNS
device, a ketogenic diet, or where epilepsy surgery is planned

Medication issues

AED changes within the last six months, missed dose(s), current gastro-intesti-
nal disturbance affecting absorption
Currently taking other drugs that may lower the seizure threshold

Neurological syndromes

practice it has been suggested that any sei-
zure lasting more than five minutes should
be treated as SE and appropriate early treat-
ment instigated.>"*?

IDENTIFICATION OF PATIENTS
MORE LIKELY TO HAVE A PERIOP-
ERATIVE EPILEPTIC SEIZURE

Table 1 summarises several factors which
can be sought from the patient’s history to
identify individuals who may be more likely
to have a clinically significant epileptic sei-
zure during a treatment procedure.

PREPROCEDURAL SEDATION

In deciding on seizure preventive measures,
the length and invasiveness of the proce-
dure is a key factor. Simple procedures of
less than 30 minutes usually require no
special measures other than staff able to
provide good rapport and confident reas-
surance. For people who are anxious and
have stress-induced seizures, oral benzodiaz-
epines (BZD) are not only anxiolytic but also
have potent GABA-mediated anticonvulsive
properties. Unfortunately, there is little sup-
porting evidence for the effectiveness of this
preprocedural application as the random-
ness of epileptic seizures makes it difficult
to conduct clinical trials. One small study
of situational seizure prevention, however,
found that 10 mg of oral clobazam achieved
abolition or reduction of seizures in around
half the cases.” This regime would need to
be prescribed by a neurologist or GP and
given 30 minutes before the procedure. Oral
diazepam (5-10 mg) is an alternative, pre-
scribable by a dentist and given two hours
before the procedure, although its sedative
side effect may make this less useful.

Oral BZD’s have also been recommended
before a GA for people with epilepsy to reduce
preoperative anxiety, and to prevent seizures
on induction, on emergence from anaesthesia
and during the recovery period.**

© 2014 Macmillan Publishers Limited. All rights reserved

Brain malformations including tuberous sclerosis, Sturge-Weber syndrome,
neurofibromatosis, cerebral palsy, Lennox-Gastaut syndrome, Down's syn-
drome, Fragile X syndrome, Angelman syndrome, Rett syndrome.

May also include traumatic brain injury, Alzheimer's disease and stroke

CONSCIOUS SEDATION

Nitrous oxide inhalation sedation is a use-
ful technique for people with epilepsy who
have mild to moderate dental anxiety.*
However, a considerable proportion of those
referred to specialists in SCD not only need
multiple extractions and restorations, but
are also unable to tolerate treatment with-
out the use of intravenous sedation (IVS)
or general anaesthesia. Conscious sedation
with midazolam via the intravenous route
achieves enhanced anxiolytic and anticon-
vulsant effects, and has been recommended
for people who have uncontrolled epilepsy.*®
Again there is little direct evidence for this
specific application. However, numerous
studies have established midazolam as a
mainstay in the acute control of seizures,”
and there is a range of animal experiments
demonstrating the effectiveness of [V BZDs,
including midazolam, in blocking chemically
and electrically induced seizures.’*® A sin-
gle case report exists of seizures occurring in
an adult dental patient with epilepsy under-
going treatment using midazolam.*

However, IV midazolam does have some
disadvantages for people with epilepsy.
Firstly, the efficacy of IV midazolam is
reduced by BZD tolerance that may develop
in people taking clobazam and clonazepam
as add-on AED therapy. This also includes
lorazepam which is sometimes used for
behavioural reasons.*® People may also
require larger doses of IV midazolam if they
are taking liver cytochrome P450 enzyme-
inducing agents such as carbamazepine,
phenytoin, or barbiturates.

Secondly, reversal of sedation with fluma-
zenil may trigger a seizure in people with
poorly controlled epilepsy** or those taking
add-on oral BZD therapy.*** The effect of
flumazenil in reversing the anticonvulsant
effect of [V diazepam has been demonstrated
in one animal experiment involving chemi-
cally induced convulsions.*

BRITISH DENTAL JOURNAL VOLUME 216 NO.7 APR 11 2014
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Table 2 Practical recommendations for managing dental procedures in patients with poorly

controlled epilepsy

1. Seizure history taking

Ascertain the typical nature and pattern of seizures for that individual and
consult with the neurologist and/or specialist epilepsy nurse on their personal
seizure management plan.

All people with refractory epilepsy should be under ongoing neurological care
with an annual review and many will have an individualised seizure manage-
ment protocol which should be obtained.

Check for recent changes in the normal seizure pattern and where possible
arrange for treatment to take place when they are in a seizure free phase.

2. AED medication

Ensure AED compliance and that they continue to take them up until shortly
before the procedure, with a sip of water if having a GA.

Defer treatment in those whose normal seizure pattern has deteriorated, or
their AED regime has altered due to a recently changed prescription, or compro-
mised absorption due to Gl disturbance.

3. Manage the stress
response

Consider preprocedural oral BZD sedation from 24 hours before the appoint-
ment particularly where sleep deprivation is likely.

Ensure alcohol and recreational drugs have been avoided in the preceding
three days.

People presenting in acute pain should have necessary emergency treatment
for relief of their symptoms, with invasive or definitive treatment deferred to
achieve control of their sleep and anxiety.

4. Other management
advice

Ask people to report any aura.

Have rescue medication such as buccal or intransasal midazolam ready for
possible use.

Consider placing an IV cannula before the procedure starts.

Check blood glucose to ensure the absence of hypoglycaemia.

Involve carers or family members who are familiar with their seizures and any
postictal effects such as confusion, emotional lability or agitation.

Ensure effective use of an aspirating local anaesthetic technique and consider
restricting the number of cartridges.

5. Protocol for seizure

Calm observation with airway support and supplemental oxygen as necessary.
Avoid restraint.

For a non cannulated patient, give 10 mg buccal or intranasal midazolam after
the seizure has lasted twice as long as the patient's usual seizure, or after four
minutes, whichever is sooner. In the event of a second seizure following admin-

management (see also
Resuscitation Council®)

istration of buccal midazolam, call an ambulance.

For a cannulated patient, give IV midazolam in 1-2 mg 60 sec increments
titrated to effect to control the seizure.

If a seizure occurs in a patient already sedated with IV midazolam, give a further
minimum titrated dose to control the seizure and call an ambulance

Any single prolonged seizure lasting more than five minutes, call an ambulance
whether treatment has been possible or not.

6. Training

Thirdly, IV midazolam may not achieve
sufficient operative conditions in people
with marked uncooperative behaviour due
to a learning disability, of whom many also
have epilepsy. One audit found that one in
five such cases required GA.*®

Finally while hypoxia is unlikely in a care-
fully titrated and closely monitored dental
sedation procedure, severe hypoxia is a
well-known cause of seizures and supple-
mental oxygen has been recommended for
people with epilepsy.?® Also sedation should
be avoided in those who also have compro-
mised airway or respiratory function.

The role of propofol sedation in people
with epilepsy has not been definitively
established. One review of over 500 case
reports found seizure-like phenomena
occurring in patients both with and without

BRITISH DENTAL JOURNAL VOLUME 216 NO.7 APR 112014

Specialist dental practitioners dealing with people with frequent seizures should
access training in seizure management which is often available locally from
specialist epilepsy nurses. They must maintain current ILS certification including
the use of airway devices. Those using oral and intravenous midazolam must
comply with the relevant national guidelines and training requirements.

epilepsy who received propofol.*” There has
also been a report of seizures occurring in
an adult dental patient with epilepsy who
received propofol.*® Some EEG studies have
demonstrated a dose-related effect where sub
anaesthetic doses increased seizure activity
which then disappeared at higher doses.***°
However, where such studies have involved
people with epilepsy, they have either been
inconclusive,” or no increase in epileptiform
activity has been found.*>** Caution with
propofol, or the use of alternative drugs has
been advised.*

GENERAL ANAESTHESIA

General anaesthesia overcomes most of
the above disadvantages of IV sedation.
Intubation also provides complete control
of the airway, a particular consideration
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when oral haemorrhage control is likely to
be difficult. GA provides optimum operat-
ing conditions for an extended period when
there is a large amount of treatment, the pro-
cedure is likely to be lengthy or intricate, or
when treatment completion in a single visit
is essential. Similarly when there is extreme
uncooperative behaviour due to a severe
learning disability, GA provides a virtual
guarantee of being able to provide treatment.
This is an imperative when there are acute
oral symptoms and possible failure using IVS
needs to be avoided.

GA, however, also has disadvantages
for people with poorly controlled epilepsy.
As well as its overall mortality rate of 1 in
220,000,** seizures can be triggered by prob-
lems related to the continuity of AED therapy
during the pre- and postop periods, by meta-
bolic disturbance or by fasting-related hypo-
glycaemia.” Seizures due to anaesthetic drugs
are rare. One study in an epilepsy cohort
undergoing interventions under GA that were
unlikely to alter the seizure threshold, such
as magnetic resonance imaging, found that
seizures occurred in 2%.% Nevertheless, it is
perhaps unsurprising that EEG studies have
demonstrated that GA drug induced seizures
occur more frequently in people with epi-
lepsy.*® In terms of drug choice, there is no
ideal anaesthetic regime. Seizure-like activity
is normal during induction of and emergence
from anaesthesia, and most anaesthetic drugs
have convulsant and anticonvulsant proper-
ties.”” There is also innate individual variation
in seizure susceptibility. The most conclusive
evidence shows that sevoflurane, enflurane
and etomidate are more likely to induce epi-
leptiform EEG activity.*

THE HOSPITAL SETTING

The use of hospital facilities for dental and
other minor procedures needs to be justi-
fied in terms of appropriate use of resources.
Three groups of patients have risk factors
which clearly require a medically supported
hospital setting:

Firstly, those with a history of prolonged
focal, convulsive or cluster seizures, or a
previous episode of SE as there is evidence
that this group has a genetic predisposition
to recurrence.”® Delays in treatment, due to an
ambulance transfer and a wait in the accident
and emergency department while specialist
medical expertise is summoned, may put
them at risk of the adverse sequelae of ongo-
ing seizure activity. Their treatment may also
require advanced airway adjuncts, positive
pressure ventilation, second stage AEDs such
as barbiturates, and cardiac inotropic agents.

Secondly, those with severe cardiac, cer-
ebrovascular and chronic respiratory comor-
bidities associated with epilepsy,*® as these
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may be exacerbated by the sympathetic
surge of a prolonged seizure and result in a
life threatening crisis.

Thirdly, those with a history of difficult
to manage postictal agitation or dissocia-
tive behaviour which may require specialist
neurological or psychiatric support.

In terms of seizure frequency per se, a
medically supported hospital setting should
be considered for those with daily convulsive
seizures as the likelihood of occurrence dur-
ing treatment is higher. For those with less
frequent seizures, there is a lack of consensus
as to the most appropriate setting. In our view
where seizures are occurring weekly or less,
and in the absence of any significant medi-
cal or behavioural factors as described above,
treatment in a non-medically supported set-
ting by a dental specialist is justifiable with
the appropriate use of oral pre procedural
sedation or IVS as seizure preventive meas-
ures. We are aware of current guidelines based
on seizure frequency,” but assessment should
also take into account the other factors deter-
mining seizure significance listed in Table 1,
together with the relative merits of adjunc-
tive treatment options. A pragmatic, validated
scale of seizure severity designed for the pur-
pose would aid these case selection decisions
but is currently unavailable.

PRACTICAL RECOMMENDATIONS
FOR MANAGING DENTAL PROCE-
DURES IN PATIENTS WITH POORLY
CONTROLLED EPILEPSY

Whichever adjunctive treatment modality or
setting is chosen, Table 2 summarises a num-
ber of actions that can be taken to manage
individuals in whom a seizure is more likely
to occur during a dental procedure.

CONCLUSIONS

Seizures that occur during dental procedures
are infrequent. However, specialist clinicians
who deal with people who have refractory
epilepsy should be aware of the diversity
of possible causes, the need to control pre-
cipitating factors, and the range of possible
seizure prevention options. They should also
have training in seizure management.

The history is of fundamental importance
in identifying individuals more likely to have
a clinically significant perioperative seizure,
and careful case selection is essential in
deciding on adjunctive treatment methods
and setting. Rapport building and anxiety
control are essential, and certain patients
have been identified for whom preprocedural
sedation, IV midazolam sedation, general
anaesthesia and treatment in a hospital
setting are considerations. Further work is
needed to devise a seizure severity scale to
inform decisions on treatment setting.
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This paper illustrates the range of options
and the importance of a multi-speciality
approach in the appropriate management
of dental treatment for these people.

The authors wish to thank several people who
have generously given of their time in discuss-
ing various aspects of this paper, in particular
Catherine Doherty and Nicole Toghil, Specialist
Epilepsy Nurses, and Guy Hollis, General Dental
Practitioner.
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