
Objective To ascertain the emergency drugs and equipment
possessed by general dental practitioners (GDPs), the treatment
provided and drugs used in management of the medical
emergency events they reported.
Design Postal questionnaire survey of a random sample of GDPs
in Great Britain.
Subjects 1500 GDPs, 1000 in England & Wales and 500 in
Scotland.
Results There was a 74% response.  An aspirator, an airway,
oxygen, adrenaline and an injectable steroid were possessed by
about 90% of respondents; glucose, glyceryl trinitrate and a
salbutamol inhaler by about 80%.  Glucose was used in
management of nearly one in ten of the events reported, an
inhaler, glyceryl trinitrate and oxygen were the next most
commonly used.  Cardiopulmonary resuscitation (CPR) was
carried out in management of 1.1–1.4% of events not associated
with general anaesthesia (GA) and in 4.7–16% of events associated
with GA, an average of once in 250 years of practice.
Conclusions Most respondents possessed drugs and equipment
necessary to manage a medical emergency.  Half the drugs
recommended by the ‘Poswillo report’ to be available in every
dental practice were not used in more than 8000 years of practice.

A number of studies have been carried out which sought to ascertain
the emergency drugs and equipment possessed by dentists. In 1986,
Shirlaw et a1.1 reported the results of a questionnaire survey of 1200
GDPs in the south west of England which found that, based on a 40%
response, 38% of respondents possessed an airway, 31% adrenaline,
30% hydrocortisone, 14% glucose, 12% an antihistamine and 12% an
AMBU bag, but 20% were found to have no specific means of giving
oxygen in an emergency. More recently, a similar survey was con-
ducted among a random sample of 1250 GDPs in Australia. It was
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Table 1 Emergency drugs and equipment recommended to be
available in every dental surgery by the ‘Poswillo report’

First line resuscitation drugs

Oxygen
Adrenaline (1mg in 1ml or 10 ml) x 5 ampoules
Lignocaine 1% (10 ml) x 5 ampoules
Atropine 0.6 mg (1 ml) x 5 ampoules
Calcium chloride 13.4% (10 ml) x 2 ampoules
Sodium bicarbonate 8.4% (50 ml) x 3 ampoules
Glyceryl trinitrate tabs 300 mcg x 10
or GTN sub-lingual spray 400 mcg per metered dose

Second line drugs

Aminophylline 250 mg (10 ml) x 2 ampoules
Salbutamol inhaler 100 mcg per metered dose x 2 refills
Chlorpheniramine maleate 10 mg (1 ml) x 2 ampoules
Dextrose 50% (50 ml) x 1
Hydrocortisone 100 mg (2 ml) x 5 ampoules
Flumazenil 500 mcg (5 ml) x 5 ampoules
Naloxone 0.4 mg (1 ml) x 5 ampoules
Midazolam 10 mg (5 ml) x 5 ampoules
Suxamethonium 100 mg (2 ml) x 5 ampoules
Infusion solutions:
dextrose 4%/saline 0.18% 500 ml x 2 packs
colloid solution 500 ml x 2 packs

Essential items of equipment for resuscitation which must be available in every
dental practice:

Suction apparatus
portable and independently powered

Simple airway adjunct 
(eg pocket resuscitator mask with valve)

Cricothyroid puncture needle
Portable oxygen with appropriate valves, metering and delivery system
Self-inflating bag valve and mask with oxygen enhancement facility
Disposable syringes — sizes 2, 5, 10 ml x 5 of each
Disposable needles — sizes 21 and 25G x 10 of each
Disposable IV cannulae — sizes 16 and 22G x 5 of each
Disposable IV infusion sets x 2 
Scissors x 1
Tourniquet, sphygmomanometer, stethoscope x 1 of each
Injection swabs
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found that 63% possessed oxygen, 27% a manual resuscitator, 22%
adrenaline, 13% a bronchodilator spray, 11% oral glucose, and 9%
glyceryl trinitrate and hydrocortisone injection.2

Emergency drugs and equipment which should be available in
a dental surgery for the management of a medical emergency have
been recommended by a number of authorities,3–6 including the
‘Poswillo report’,7 whose recommendations are listed in Table 1.
The recently revised General Dental Council (GDC) guidelines
recommend that all dental practices have available portable suc-
tion apparatus for clearing the oropharynx, oral airways, equip-
ment to provide intermittent positive pressure ventilation and a
supply of oxygen.8 Commercial emergency drug kits are also
available, eg the  ‘Zitapak’ (Blackwell Medical).

The recommendations of the ‘Poswillo report’, published in 1990,
have been questioned.9,10 James has suggested that they are beyond
the scope of what most dentists are capable: there are 16 drugs and
12 items of ‘equipment for resuscitation’ which should be available
in every practice, but few dentists are competent or experienced in
their use. He quoted the narrative: ‘they are for use by dentists and
doctors fully trained in advanced life support techniques’ and won-
dered where such help could be obtained by the dental practitioner. 

McCarthy has argued that preparation for medical emergencies
in dentistry has become overcomplicated and guidelines offered by
various authorities give scant consideration to the dentist’s experi-
ence of diagnosis or treatment of such conditions. He suggested that
a dentist should have a working knowledge of basic life support,
including airway management, a knowledge of diagnosis and treat-
ment of common risk diseases and anaphylaxis and advocated a
minimum of emergency drugs and equipment to include: a means
of giving positive-pressure ventilation; oxygen; glyceryl trinitrate;
adrenaline and sugar or glucose for hypoglycaemia.11

The purpose of this study was to investigate:
• The emergency drugs and equipment maintained by GDPs
• The treatment carried out in the management of emergency

events they had experienced.

This is the second of three papers on the findings of a question-
naire survey of GDPs in Great Britain. Details of the method, includ-
ing a copy of the questionnaire, have been reported previously.12

Results 
Figure 1 shows the percentage of respondents who possessed each of
the 20 items of equipment and emergency drugs specifically asked
of in the questionnaire. The majority of respondents had oxygen
available (95.4%), yet fewer (91.4%) reported having the means to
give it, adrenaline was possessed by 93.3%, an injectable steroid by
86.9% in England & Wales and 91.6% in Scotland. Fewer had a
salbutamol inhaler (70.0%), glucose (77.7%), or glyceryl trinitrate
(80.1%). There were some statistically significant differences
(P < 0.05) between GDPs in England & Wales and Scotland in pro-
portions possessing some items. More respondents in England &

Fig. 1 Percentage of respondents possessing specified items of emergency equipment  and drugs in England & Wales and Scotland

Fig. 2 How respondents maintained drugs within ‘use by’ date
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Wales possessed nitrous oxide, but more in Scotland possessed an
injectable steroid, an intravenous glucose preparation, an aspirator,
a tourniquet and flumazenil. Some listed emergency drugs and
equipment not specifically asked about in the questionnaire such as
a pulse oximeter, lignocaine, atropine and others stated that they
possessed the ‘Poswillo’ recommended drugs.

Figure 2 shows how they ensured that the drugs they possessed
were kept up-to-date (ie within their ‘use by’ date). Three-quarters
of respondents relied on making regular checks on the expiry date of
drugs in their emergency kits, while 9% were informed by the sup-
plier of a preparatory emergency drug kit, suggesting that at least
this proportion possessed such a kit and 10% were assisted in this by
a health authority or some other locally arranged scheme.

Figure 3 shows the percentages of each emergency event not asso-
ciated with GA where treatment and drugs were used in its manage-
ment and figure 4 for those associated with GA. Active intervention
in the management of non-GA events was most frequent in those
associated with diabetes (in 79%), followed by angina pectoris in
69%, cardiac arrest — a much rarer event — in 66% and in 56% of
asthma events. The GA events in which active intervention was
reported included most cases of anaphylaxis to intravenous agents,
in circulatory failure and in respiratory failure. The proportions of
respondents carrying out treatment under IS, IVS and GA has been
reported previously.12

Figure 5 shows the proportion of occasions when various proce-
dures and drugs were used in management of the events not associ-
ated with GA, where details were given, and figure 6 for those
associated with GA. The most commonly used drugs were glucose,
in 9.8% of events, mainly in management of diabetic problems, fol-
lowed by glyceryl trinitrate in 8.6%, predominantly in treatment of
angina pectoris: some stated that the patient’s own supply was used
rather than that held at the practice. An inhaler of some sort was
used, in most cases in treatment of asthma, in 8.3% of events. Man-
agement of the most frequently reported event, ‘fits and seizures’,

included ‘diazepam’, ‘intravenous diazepam’, ‘midazolam’, ‘glucose’,
‘oxygen’, an ‘inhaler’, ‘carbon dioxide’ and an ‘intramuscular anti-
histamine’. The latter three were each reported in the management
of single episodes.

Table 2 lists the occasions on which cardiopulmonary resuscitation
(CPR) and artificial ventilation were performed as part of the man-
agement of an emergency event. In England & Wales, CPR was
reportedly carried out in management of cardiac arrest, stroke, ana-
phylaxis and respiratory arrest on 20 occasions and artificial ventila-
tion on four occasions in the management of stroke, anaphylaxis and
respiratory arrest. In five of the events where CPR was carried out, the
patient was reported to have subsequently died. There were 1383
emergency events reported not associated with GA, thus CPR was
carried out in management of 1.4% and artificial ventilation in 0.3%
of them. Of the 86 events associated with GA, CPR was carried out in
management of four (4.7%) and artificial ventilation of three (3.5%)
of them.

In Scotland, CPR was carried out on nine occasions in 793 events
reported (1.1%) — only in the management of cardiac arrest and
stroke — and six deaths ensued, all following cardiac arrest. How-
ever, on three of these occasions, the patients were passers-by to
whom assistance was offered by the dental staff and resulted in two
deaths, both after cardiac arrest. It was carried out four times
(16.0%) and artificial ventilation once (4.0%) in management of 25
GA events. There were no deaths reported in association with GA.

CPR was reported to have been carried out 24 times and artificial
ventilation six times over the 6062 years of general practice experi-
ence represented in the survey in England & Wales. Thus some form
of resuscitation was performed, on average, once in 202 years of
practice, representing approximately a 1:5 chance of having to carry
this out in a 40-year career. In Scotland, CPR was carried out 11
times in 2789 years (including three times involving the assistance of
passers-by), representing one instance for every 253 years of practice,
less than a 1:6 chance of having to carry it out in a 40-year career.

Fig. 3 Percentage of medical emergencies not associated with GA for which treatment or emergency drugs were used in the
management of the event



Those who provided treatment under GA, IVS or IS were investi-
gated to determine whether they differed, in terms of drugs and
equipment they possessed, from those who did not. Those provid-
ing treatment under IVS were statistically significantly more likely
to possess 17 of the 20 items of emergency drugs and equipment
specifically asked of in the questionnaire, including flumazenil, the
specific benzodiazepine inhibitor, yet only 50% of this group actu-
ally reported possessing this drug. Those providing IS were statisti-
cally significantly more likely to possess twelve of the twenty items
and those providing GA nine (all P < 0.05). There were no differ-
ences in possession of oxygen, the apparatus for delivering air and
an oral airway between those who provided any of these treatment
modalities and those who did not. Those providing GA and IVS
were more likely to have received training as undergraduates and
postgraduates in gaining intravenous access and in the use of emer-
gency drugs (P < 0.05). 

Discussion
According to the findings of this study, the percentage of GDPs in
Great Britain possessing a number of emergency drugs and items of
equipment compares favourably with that reported in the recent
national survey in Australia.2 In the present study, in excess of 90%
of respondents possessed oxygen, compared with 63% in Australia.
More than 50% had the means of delivering air (eg by an AMBU
bag) and more than 90% had the means of delivering oxygen, com-
pared with 27% in Australia who possessed a ‘manual resuscitator’
and more than 90% possessed adrenaline in this survey compared
with 22% in Australia. That so many more GDPs here possess these
items than their counterparts in Australia may well be one of the
positive results of the ‘Poswillo report’.

Those providing treatment under IVS, might be considered the
best prepared group: it is not surprising that this group was more
likely to possess a tourniquet and flumazenil, the specific benzodi-
azepine antagonist, but it is of concern that only 50% of those pro-
viding IVS did. The possession of oxygen (by 95.4%), an airway (by
92.5%) and apparatus for delivering air (by 52.7%) is not related to
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Fig. 4 Percentage of medical emergencies associated with GA for which treatment or drugs were administered

Table 2 Summary of the reported provision of cardiopulmonary
resuscitation and artificial ventilation

England & Wales

Event CPR Artificial Fatalities
ventilation

non-GA events

Cardiac arrest 14 3
Stroke 1 1 1
Myocardial infarction 2 1
Anaphylaxis 1 1
Respiratory arrest 2 2

GA events

Cardiac arrest 2
Respiratory failure 1 2
Circulatory failure 1 1

Scotland

Event CPR Artificial Fatalities
ventilation

non-GA events

Cardiac arrest 9 6
Stroke 1

GA events

Cardiac arrest 1
Respiratory failure 1
Respiratory obstruction 1 1
Circulatory failure 1
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the types of treatment provided indicating that, certainly in the
cases of oxygen and an airway, which are possessed by the majority
of respondents, there is perhaps a universal realisation of the impor-
tance of these items. Possession of these three items and some form
of portable aspirator is now considered to be mandatory in a dental
practice by the recently revised GDC guidelines.8

Active intervention by the dental team in the management of
emergency events was reported most frequently in association with
diabetic events, with the administration of glucose orally in most
cases but also intravenously (2.0%) and glucagon was also used
(0.8%). Active intervention was also prominent in reported cases of
angina pectoris, asthma and in the few reported cases of cardiac
arrest. However, there appears to have been some confusion as to
the diagnosis of a fit or its management as suggested by the treat-
ment reported of this event.

In the Australian study,2 CPR was carried out, on average, once in
around seven practising lifetimes (ie in a 40-year career). The results of
the present survey indicate a higher frequency, but of a similar order of
magnitude, of between once in five and once in six practising life times.

The drugs most commonly used in management of the medical
emergencies reported were oral glucose, in 9.8% of reported events,
glyceryl trinitrate in 8.6%, an inhaler in 6.3% and oxygen in 4.2%. A
ready supply of a glucose substitute is, of course, available as sugar. Glyc-
eryl trinitrate and a salbutamol inhaler may well be possessed by those
patients who use them but it seems a reasonable precaution for practi-
tioners to stock them as well, especially as these items were commonly
used in the management of the events reported.  Oxygen is the one drug
which the GDC considers must be available in the dental surgery.

It is of note that half the drugs recommended by the ‘Poswillo
report’ to be available in every dental practice were not actually used
in nearly 9000 years of dental practice covered by this survey. This
must bring its recommendations into question again. As James
pointed out, it is highly unlikely that an emergency event will occur
in dental practice in the presence of someone capable of using most
of the drugs listed.9 It is also of note that lignocaine and atropine
should certainly not be administered without an ECG monitor,

which is not recommended to be available in every dental practice.
The guidelines in the section of the Dental practitioners’ formulary3

entitled ‘Medical emergencies in dental practice’ omit atropine, lig-
nocaine, aminophylline, calcium chloride, sodium bicarbonate,
naloxone and suxamethonium. Indeed, the first line emergency ser-
vices do not carry as extensive a list as recommended by the
‘Poswillo report’: Table 3 lists the items carried by the West York-
shire Metropolitan Ambulance Service.13

A number of respondents articulated the feeling that they were
‘damned if they did not possess the Poswillo drugs’ and would be
‘damned if they used them’ without experience in their use or man-
agement of complications arising from their use. Others remarked
that they had been advised at CPR training courses not to use some
of the Poswillo recommended drugs, as to do so without adequate
training could lead to prosecution if further complications arose.

Apparently, the recommendations of the ‘Poswillo report’ for
emergency drugs are now considered ‘unnecessarily complex’14 and
the advice given by the Dental practitioners’ formulary is considered
more appropriate. It is disappointing that this change of view has not
been ‘fanfared’ to the profession at large as much as were the Poswillo
recommendations, for certainly a number of GDPs in 1996, when
this survey was carried out, were still labouring under the impression
that the Poswillo recommendations were still current.

Fig. 5 Percentage of emergency events not associated with GA for which specified procedures and drugs were used

Table 3 Emergency drugs carried by the West Yorkshire
Ambulance Service

Adrenaline 1:10,000 10 ml
Lignocaine 100 mg 10 ml
Atropine 1 mg 10 ml
Aspirin 300 mg tabs
Buccal suscard (GTN)
Diazepam stesolid 5 mg (pr preparation)
‘Diazemuls’ 10 mg 2 ml
Glucagon 1 mg 1 ml
Salbutamol inj. 2.5 mg 2.5 ml
Nalbuphine hydrochloride 20 mg 2 ml

Gelofusin, Hartmann’s solution and other items of emergency equipment



There appears to be a need for new guidelines on precisely what
drugs and equipment for management of medical emergencies
GDPs should possess, not least as this may save GDPs the expense
of stocking and updating drugs which will never be used. In addi-
tion, there have been changes in the Resuscitation Council’s guide-
lines for Advanced Life Support since 1990, when the ‘Poswillo
report’ was published, which have only been tacitly acknowledged
in the guidelines to dentists. If GDPs are expected to possess emer-
gency drugs, then clear guidance on indications for their use
should be set out, together with routes of administration which are
realistically within the capability of a dentist. Any such guidelines
should reflect the fact that the dental staff, in an emergency, are try-
ing only to prevent further deterioration in the condition of the
patient before transfer to a hospital. It is also important to ensure
that training in the use of the drugs and equipment dentists are
required to possess should be available.

Conclusions
The majority of respondents possess equipment and drugs which
are recommended for use in the management of medical emergen-
cies. Most respondents relied on regular checks on the expiry date of
their emergency drugs, but nearly one in ten were reminded by a
scheme arranged by the local health authority, and a further one in
ten by the supplier of a preparatory kit. The drugs most commonly
used in management of the medical emergency events reported
were glucose, a salbutamol inhaler, glyceryl trinitrate and oxygen.
Yet, the first three items were possessed by only about four out of
five respondents. One resuscitation event was reported for approxi-
mately every 250 years of practice. Only eight of the 16 drugs recom-
mended by the ‘Poswillo report’ to be available in every dental
practice, namely oxygen, adrenaline, glyceryl trinitrate, salbutamol,
chlorpheniramine, dextrose, hydrocortisone and midazolam were
used in more than 8000 years of practice. In view of this, the guide-
lines for drugs which are to be available in a dental surgery for the

management of a medical emergency should be revised to reflect
what dentists feel capable of using and for which formal training is
available in an organised manner.
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Fig. 6 Percentage of emergency events associated with GA for which specified procedures and drugs were used
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