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Chapter 1

Introduction, Infection Control
and Prescribing
M. Greenwood

Introduction to the dental emergency clinic

The dental emergency clinic (DEC) is an important part of the service provided

to patients. It is a demanding environment in which to work for main two

reasons. First, many patients who attend such departments have a general

tendency to avoid dental treatment and view attending such a department

as a last resort. Second, from the point of view of the clinicians who work in

such clinics, the clinical spectrum is wide, and although there is no remit to

provide a specialist service, the boundaries of knowledge and experience for

clinicians in certain areas are approaching this. Clinical staff working in these

departments need a wide skill mix.

This textbook aims to summarise important areas of knowledge with which

practitioners working in the DEC should be familiar. Modern clinical working

often requires adherence to protocols, and a summary of some of the more

important current management protocols, together with supporting evidence,

is provided in the appendices.

For maximum efficiency in any department that deals with emergencies,

a system of triage is immensely valuable. Triage is essentially the process

of determining the priority of patients’ treatment on the basis of severity

of their condition. Triage should result in determining the order and priority

of a patient’s emergency treatment and occasionally their onward transport.

In the DEC, emergency situations include those where the airway may be

compromised due to infection or trauma. Such patients must be assessed

promptly and referred quickly for onward management. Other patients, who

may have sustained trauma, need to be assessed expeditiously, particularly

from the point of view of airway and vital signs, and also possible head injury

and concomitant injuries, which in some cases may take priority over the facial
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2 Dental Emergencies

or dental injuries. More detail in relation to the assessment of trauma patients

is given in Chapter 7.

Clearly, it is important that the wide variety and, sometimes, the large

number of patients that pass through these departments are handled in an

appropriate and a safe manner. In no area does this apply more than the

area of infection control, the principles of which are discussed in the following

sections.

Infection and infection control

Hand care

The most simple and effective method of preventing healthcare-acquired in-

fections is to undertake effective hand hygiene. The World Health Organisation

has produced guidelines that have been widely adapted into the ‘5 moments

for hand hygiene’. These are summarised in Box 1.1.

Box 1.1 The 5 moments for hand hygiene at the point
of care
� Before patient contact
� Before aseptic task
� After body fluid exposure risk
� After patient contact
� After contact with patient surroundings

Source: Adapted from WHO Alliance for Patient Safety (2006).

Handwashing is clearly important in the prevention of spread of infection in

general and has received significant media attention in recent years. This is

largely due to the prevalence of methicillin-resistant Staphylococcus aureus
(MRSA). S. aureus is a bacterium that lives on the skin and in the nose of

approximately one in three of the population. Usually, people who carry MRSA

do not require treatment and it is no more likely to cause infection than

‘ordinary’ S. aureus, but different antibiotics are used to treat these patients.

Screening for MRSA is carried out for new appointees to healthcare posts and

hospital inpatients – but not for outpatients. Effective handwashing is critical

in the prevention of spread of MRSA.

The other bacterium that has received significant attention, particularly in

recent years, is Clostridium difficile. This is a bacterium living in the bowel of

less than 5% of the healthy adult population. Patients can develop problems

if they are brought into contact with contaminated surfaces (which include

hands). Unlike MRSA, alcohol gels are not effective against C. difficile spores,

and therefore, effective handwashing is mandatory.
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It is important that healthcare workers remove all hand jewellery (with the

exception of wedding bands), are bare below the elbows and do not wear a

wristwatch. All cuts and abrasions should be covered with a waterproof ad-

hesive dressing. It is important that, after handwashing, gloves are worn,

and these should be changed between each patient and the hands washed

again after removing the gloves. Non-sterile medical gloves can be used

for examination purposes, but sterile gloves should be worn for operative

procedures.

There is significant individual variation in requirements, but the regular

use of an emollient hand cream is important to prevent drying of the skin

after frequent handwashing. Contact dermatitis can be significant enough in

some practitioners to cause real practical problems with clinical practice. Most

organisations now routinely use latex-free gloves as standard.

Sterilisation and disinfection

Sterilisation is defined as the killing or removal of all viable organisms.

Concern about the transmissible spongiform encephalopathies such as

Creutzfeldt–Jakob disease (CJD) and particularly variant-CJD has improved

the level of understanding of prion disease. This has led to a necessary re-

definition of sterilisation as the inactivation or removal of all self-propagating

biological entities.

Disinfection is the reduction in viable organisms to the point where risk of

infection is acceptable.

Antisepsis is a related term, defined as the disinfection of skin or wounds.

It is not practically possible or even necessary to sterilise absolutely every-

thing in a dental surgery. Clearly, all surgical instruments must be sterile and

anything coming into direct contact with the surgical site should also be sterile.

Everything else should be disinfected.

Sterilisation and disinfection methods
Before any attempt is made to sterilise or disinfect an instrument, macroscop-

ically evident contamination should be removed. If this is not done, physical

access of the sterilising or disinfecting agent to the object being sterilised may

be prevented. Therefore, instruments should be pre-cleaned and, if they have

been in contact with infectious material, pre-cleaning should include adequate

disinfection as a first step.

Methods of sterilisation and disinfection include dry or moist heat, a wide

variety of gaseous or liquid chemicals, filtration and ionising radiation. The

choice depends largely on the nature of the material being treated, the degree

of inactivation required and the organisms involved.

In contemporary practice, procedures are followed that are known to re-

sult in sterility for different batch sizes and materials. The performance of

equipment in terms of the temperature and duration is carefully monitored.

The Bowie–Dick tape is one method of ensuring that an autoclave has been

functioning effectively. The cross-hatchings turn brown when sterilisation has
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Figure 1.1 A surgical pack after autoclaving. The cross-hatchings on the
Bowie–Dick tape have turned brown indicating that the pack has been
successfully sterilised.

been achieved (Figure 1.1). Figure 1.2 shows that the sterilisation has been

effective within the packaging itself as the coloured area has changed from

yellow to blue.

Autoclaves
The most common method of sterilisation used in dentistry is by moist heat

in an autoclave. The method depends on the use of steam under pressure

at temperatures between 121◦C and 134◦C. It is critical that the autoclave is

fully saturated with water vapour and that all other gases are excluded. This

method of sterilisation is more efficient than dry heat as it takes less heat

to denature fully hydrated proteins and moist heat releases latent heat of

vapourisation, which transfers more energy than dry heat.

In some cases, particularly in individuals at high risk from, or those who

have known, prion disease, single-use (disposable) equipment should be used

wherever possible. Such items include local anaesthetic syringes (Figure 1.3),

scalpels, saliva ejectors and impression trays. There is an ever-increasing array

of disposable equipment being manufactured.

It is important when dealing with the cleaning of handpieces that the manu-

facturer’s instructions are followed closely. Such equipment should never be

completely immersed in disinfectant. It is important to lubricate handpieces

appropriately.

Impressions should be rinsed under running cold water to remove macro-

scopic debris. It is important that further disinfection is carried out according

to manufacturer’s instructions. The request form to the laboratory that accom-

panies the impression should highlight known infections or high-risk groups.

The same is true of blood samples that are sent for analysis.
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Figure 1.2 The sticker at the bottom of the paper has changed from yellow to
blue, indicating that sterilisation has been effective within the pack (which is
where this form should be placed prior to sterilisation).

Contamination of surgery water supplies

Most water supplies to dental units will be lined with a biofilm, which provides

a reservoir of microbial contamination. Amongst the contaminants is the bac-

terium Legionella, responsible for Legionnaire’s disease. Some dental units

have a bottle-fed water system, in which case disinfectants can be relatively

easily supplied. It is important that manufacturer’s instructions are followed.

Some of the dental units that are supplied with water more remotely must be
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Figure 1.3 A disposable local anaesthetic syringe for use in dentistry. The
retractable sheath at the end of the syringe can be drawn over the needle and
locked into place as a prevention against needlestick injury.

decontaminated in conjunction with manufacturer’s instructions, and some or-

ganisations have introduced decontamination units using ethene oxide plant

to perform this function. It is important that such lines are run through for

the recommended length of time to reduce contamination. This is particularly

important when the unit has been out of use.

Healthcare workers in the dental emergency clinic

All those who carry out exposure-prone procedures should be non-infectious

or immune to hepatitis B virus, usually via appropriate immunisation. Any

worker who has reason to believe that they may be infectious with a blood-

borne virus has a professional and ethical duty to report this and to obtain

appropriate counselling and testing where relevant. Dependent on the re-

sult to such testing, changes to the clinical practice of the individual may be

required ranging from modifications of practice to ceasing clinical practice

altogether.

All members of the team should have training in the principles of infec-

tion prevention and control and this should be updated on a regular (usually,

annual) basis. It is important that regular reviews are made of the infection

control policies and procedures and that these are updated as required.

Inoculation injuries

Inoculation injuries are defined as incidents where infected objects or sub-

stances breach the integrity of the mucous membranes or skin or where a

contaminant comes into contact with the eyes.

There are local protocols in place for dealing with such incidents. Clearly,

prevention is best and attention to zoning in the surgery (‘clean’ and ‘dirty’

areas), and proper disposal of contaminated equipment is vital in this respect.
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If such an injury does occur, it is important that the wound is allowed or

encouraged to bleed and washed thoroughly with running water. The local

protocol should then be followed. Usually, such protocols involve taking blood

samples from both the donor (usually, but not always, the patient) and the

recipient of the injury (usually, but not always, the clinician). The blood samples

should then be tested for blood-borne viruses and, depending on the result,

appropriate counselling obtained. The occupational health service should be

informed at the earliest opportunity.

Waste disposal

The safe disposal of waste is critically important in a clinical environment. The

main subdivision is into clinical and non-clinical categories. Local protocols

may vary but in general terms, clinical waste is disposed of in different coloured

plastic bags depending on its nature. It is important that clinicians are familiar

with local policies and procedures.

All sharps should be disposed of in a suitable container designed for the

purpose. It is important when filling either waste bags or sharps containers that

they are not over-filled as this significantly increases the risk of contamination

or needlestick injury. Therefore, clinical waste bags must not be filled to a level

more than three-quarters full and they should be tied at the neck.

Blood spillages

Prompt attention is required in the event of a blood spillage. Disposable tow-

els should be placed over the spillage and 10,000 parts per million sodium

hypochlorite applied and left for 5 minutes before disposing of the towels as

clinical waste. The area should be adequately ventilated, particularly during

the cleaning up process. The person clearing such waste should wear appro-

priate personal protective equipment. In this context, such equipment includes

a plastic apron, protective eyewear and heavy-duty gloves. It is advisable to

use appropriate protective footwear. Other examples of protective personal

equipment are given in Box 1.2.

Box 1.2 Examples of personal protective equipment
� Gloves
� Protective eyewear (spectacles/visor)
� Masks
� For surgical procedures, clothing protection such as a surgical

gown
� Appropriate footwear
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Prescribing

The British National Formulary (BNF) contains excellent guidance on the prin-

ciples of prescribing. Clinicians in a DEC will need to write prescriptions for

some patients and it is important that basic principles are adhered to. An

example of a prescription is given in Figure 1.4.

Figure 1.4 An example of a handwritten prescription. Clearly, such
prescriptions should be legible and may be typed, but must be indelible.



P1: SFK/UKS P2: SFK

BLBK407-c01 BLBK407-Greenwood January 18, 2012 8:46 Trim: 244mm×172mm

Introduction, Infection Control and Prescribing 9

Box 1.3 summarises some of the important principles of prescription writing.

Box 1.3 Some basic principles of prescription writing
� Prescriptions should be written or typed legibly and in indelible ink.
� All areas of the prescription should be completed and signed.
� It is a legal requirement to state the age of children less than

12 years in precise terms.
� The unnecessary use of decimal points should be avoided, e.g. 3 mg

not 3.0 mg.
� Use of a decimal point is acceptable to express a range, e.g. 0.5–1 g.
� It is important that figures are placed either side of a decimal point,

even if one of the figures is zero.
� Micrograms and milligrams should not be abbreviated as they can

easily be misread.
� The dose and frequency should be stated.
� If medications are ‘as required’, a minimum dose interval must be

specified.
� Names of drugs should not be abbreviated.
� Directions should be written in English but the use of

well-recognised Latin terms is acceptable, e.g. tds (three times per

day), bd (twice per day), qds (four times per day), prn (when

required).
� Unlicensed medications (those without marketing authorisation)

can be prescribed but the patient should be informed of this.

Antibiotic prescribing

Good infection control and prudent antibiotic prescribing are important in

reducing the spread of antibiotic resistance. In many cases of acute oral in-

fections, antibiotics will be required but dental surgeons should not forget

important local measures such as irrigation with chlorhexidine where appro-

priate, together with the removal where possible of the source of infection and

provision of drainage where this is possible. Where it is likely that antibiotics

are required for a protracted period, or the infection is clinically significant, it

is good practice to take a pus swab to send for culture and sensitivity testing.

Clearly, if this is done, it is important that the result is checked to ensure

that the patient has been prescribed an appropriate antimicrobial (results of

culture may take 2–3 days).

In patients who have had previous recent antibiotics or who have a complex

medical history that impinges on their overall management, it is important

that the clinician working in a DEC discusses the case with a microbiologist,

who will provide good advice regarding the best way of managing the patient,

particularly from a prescribing viewpoint.
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Prescribing for children

Drug dosages in children are usually based on body weight (measured in

kilograms). For many preparations used in dentistry, an age range is used. It

is vitally important that the drug dosages are carefully worked out to ensure

that they are appropriate. In the BNF, unless the age is specified, the term

‘child’ applies to persons aged 12 years or less. Dosages according to the age

range may vary but the broad age categories are as follows:

� First month (neonate)
� Up to 1 year (infant)
� 1–5 years
� 6–12 years

Prescribing in the elderly

Older people are often taking multiple medications, which increases the likeli-

hood of drug interactions. Altered pharmacokinetics often result in increased

sensitivity of older people to the action of drugs. Even in the absence of known

renal disease, renal function deteriorates with age, resulting in reduced drug

excretion. Hepatic function also declines with similar potential effects. Low

concentrations of serum albumin in chronic ill health can lead to increased

free concentrations of protein-bound drugs. Drug absorption is often rela-

tively normal, and therefore, older people often need lower doses, particularly

of those drugs that have a narrow therapeutic window.

In the Dental Practitioners Formulary, most antibiotics can be prescribed

for the elderly at standard doses. Older patients may be taking iron or cal-

cium preparations, which can impair absorption of tetracyclines. Non-steroidal

anti-inflammatory drugs (NSAIDs) should be used with caution, especially in

patients who report dyspepsia, have renal disease or cardiac disease requir-

ing treatment with angiotensin-converting enzyme inhibitors. Older people are

particularly prone to side effects from drugs that act on the central nervous

system, leading to potential confusion, drowsiness and falls.

Elderly patients with impaired vision, mental function or manual dexterity

may lead to problems with compliance. It is important that this is borne in

mind when prescribing for elderly patients. A summary of points to bear in

mind when prescribing for the elderly is given in Box 1.4.

Prescribing in pregnancy

All drugs should be considered to be potentially teratogenic and should, there-

fore, be avoided wherever possible. This is particularly the case in the first

trimester. The BNF should be checked before any prescription is written for a

pregnant patient.

The use of adrenaline-containing local anaesthetics is acceptable in preg-

nant patients. The optimum time for treatment is the second trimester as the
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Box 1.4 Considerations in prescribing for the elderly
patient
� Ensure that the patient’s current treatment regimen and medical

conditions are known.
� A tendency to use lower doses, particularly of drugs that affect the

CNS.
� Bear in mind potential difficulties with compliance (child-proof drug

bottles with tops that an elderly person cannot remove).
� The British National Formulary has an informative section on

prescribing for the elderly, which should be consulted in cases of

doubt.

danger is least to the foetus at this time. A hypersensitive gag reflex may be

observed in some pregnant patients, which may lead to practical difficulties

in treatment.

Intravenous sedation must be avoided in the first trimester and the last

month of the third trimester and ideally should be avoided altogether in a

pregnant patient. Although nitrous oxide does not appear to be teratogenic,

it can interfere with vitamin B12 and folate metabolism and should not be used

in the first trimester. If it is used at all, the duration of use should be less than

30 minutes, repeated exposure should be avoided and at least 50% oxygen

should be administered.

Breast-feeding
Some drugs can be transferred to the baby in breast milk. The BNF contains a

section stating which drugs are implicated.

Prescribing in hepatic impairment

Liver disease is an important consideration when prescribing drugs. There are

a variety of potential reasons for this as summarised in Box 1.5.

Box 1.5 Considerations in prescribing for patients
with hepatic impairment
� Impaired drug metabolism.
� Hypoproteinaemia: Reduced protein binding of some drugs leading

to increased toxicity.
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� Fluid overload: Oedema arising from chronic liver disease can be

exacerbated by drugs with a tendency to lead to fluid retention, e.g.

NSAIDs.
� Hepatic encephalopathy: Impairment of cerebral function, e.g.

sedatives, opioids.
� Impaired clotting: Increases sensitivity to oral anticoagulants.
� Drugs that are hepatotoxic.

Prescribing in renal impairment

In renal disorders, special consideration needs to be given when prescribing

drugs. Clearly those that are excreted by the kidney are important here, but

some drugs may be nephrotoxic themselves. The main points are summarised

in Box 1.6.

Box 1.6 Considerations in prescribing for patients
with renal disease
� Side effects of drugs are often tolerated poorly by patients with

renal impairment.
� Reduced renal excretion may increase toxicity or the drug itself

may be potentially nephrotoxic.
� Sensitivity to some drugs is increased and some drugs become

ineffective.

Conclusions

It is important that all healthcare workers in the DEC are informed about

safe practice in the infection control context. Adherence to good practice

minimises risk to patients and staff alike.

When prescribing for patients, it is important that basic principles are borne

in mind. In any case of doubt, the BNF or equivalent publication must be

consulted.

Further reading

British National Formulary. http://bnf.org.


