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Preface

This book is written for clinical students, undergraduate
and postgraduate, as an aid to understanding clinical
dentistry. Our purpose in producing yet another dental
textbook is to present our specialties in an integrated
patient-focussed way. The disciplines of oral and max-
illofacial surgery, oral and maxillofacial radiology, oral
and maxillofacial pathology and oral medicine have
been brought together to provide an understanding of
clinical problems. We have therefore worked together to
compile chapters although we have each taken a lead in
coordinating particular chapters (Paul Coulthard chap-
ters 2,3,5,7,8; Keith Horner chapters 1,4,6,14,15; Philip
Sloan chapters 9,10,11,12; and Elizabeth Theaker chap-
ter 13). This book deals primarily with those clinical
problems that would traditionally come under the ‘sur-
gical and medical umbrella’. We did not presume to
trespass into other areas of dentistry; these are dealt
with in the accompanying volume of this series — Master

Dentistry 2: Restorative Dentistry, Paediatric Dentistry and
Orthodontics, edited by Peter Heasman. We hope that
the format is fresh and stimulating with ample opportu-
nity for readers to test their knowledge.

Whilst this book will act as a core text for undergrad-
uates approaching final examinations, it will also be
useful for dental students at any stage of the course who
want to expand their knowledge. Postgraduates
approaching professional examinations such as MFDS
should find the book particularly appropriate.

We would like to thank Dr Catherine Teale,
Consultant Anaesthetist, Salford Royal Hospital NHS
Trust, who reviewed chapters 2 and 3 for us.

Paul Coulthard
Keith Horner
Philip Sloan
Elizabeth Theaker

Manchester 2003
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Using this book
Philosophy of the book

This book brings together core text from the traditional
subject areas of oral surgery, oral medicine, oral pathol-
ogy and radiology to help readers to organise their
knowledge in a useful way to solve clinical problems.
We believe that this core text of knowledge is essential
reading for university final examination success and
will also be of help to graduates undertaking vocational
training, their trainers and those preparing for post-
graduate professional examinations such as MFDS.

During your professional education, you will be gain-
ing knowledge of oral surgery, oral medicine, oral pathol-
ogy and radiology and also developing your clinical
experience in these areas of dentistry. You may, however,
be anxious to know how much you should know to
answer examination questions successfully. The aim of
this book is to help you to understand how much you
should know. However, we also believe that learning is
for the purpose of solving clinical problems rather than
just to pass examinations and we, therefore, hope to help
you to develop understanding. To ensure examination
success, you will need to integrate knowledge and expe-
rience from different clinical areas so that you can solve
real clinical problems. If you aim to do this, then you will
be able to cope with the simulated ones in examinations.

You are required to be competent to practise dentistry
on graduation and this requirement is directly related to
how to be successful in the Finals examinations. Your
examiners will wish you to demonstrate to them that
you will make sensible and safe decisions concerning
the management of your patients. So demonstrate that
to them! Your clinical judgement may not be based on a
lot of experience but it will be sound if you stick to basic
principles. Ensure that you can take a logical, efficient
history from a patient and that you are confident in your
clinical examination. You will be required to use your
findings together with your knowledge and the results
of appropriate investigations to reach a diagnosis and
suggested treatment plan. Various aspects of this
process are examined in different ways but to be suc-
cessful in final university and postgraduate examina-
tions you must appreciate that there is a difference
between learning and understanding. Being able to
regurgitate facts is not the same as applying knowledge
and will not help your patients.

It is important that you understand what you would
be expected to know and manage for your particular
working situation. We have, therefore, been explicit
about the knowledge and skills required of those gradu-
ates working in primary care and the areas that you
need to know about but do not need to understand to
the same degree. There is often confusion about the role-
play in an examination, and candidates attempt to avoid
further questioning by stating that they would refer the
patient to a specialist rather than manage them them-
selves! In reality, there are clearly some things that you
must know and others that you need only to be aware
of; it is important to know when to refer. However, even
if you are not working in a hospital environment you
need to be able to explain to your patient what is likely
to happen to them. For instance, if a patient experiences
intermittent swelling associated with a salivary gland,
then you will need to refer the patient to hospital for
investigation but you also need to be able to give your
patient an idea about the most likely pathosis and man-
agement. Also, when deciding that your patient requires
general anaesthesia for their treatment, you need suffi-
cient knowledge to make an appropriate sensible refer-
ral and to provide the relevant information for your
patient even though you will not be providing the
anaesthesia.

Layout and contents

We have presented the text in a logical and concise way
and used illustrations where appropriate to help under-
standing. Principles of diagnosis and management are
explained rather than stated and where there is contro-
versy, this is described. The contents cover the broad
areas of subjects of relevance to oral surgery, oral medi-
cine, oral pathology and radiology but are approached
by subject area rather than by clinical discipline. We
deliberately present an integrated approach, as this is
more helpful when learning to solve clinical problems.
The artificial boundaries of specialities do not assist the
clinician learning to deal with a patient’s problems.
Many of the answers to the questions in the self-
assessment sections present new information not found
in the text of the chapter so to get the most out of this
book, it is important to include these assessment sec-
tions. While it may be tempting to go straight to the
answers, it would be more beneficial to attempt to write




down the answers before turning to them, or at least
think about the answers first.

Approaching the examinations

The discipline of learning is closely linked to prepara-
tion for examinations. Give yourself sufficient time.
Superficial memorising of facts may be adequate for
some multiple choice examinations but will not be ade-
quate when understanding is required. Spending time
to acquire a deeper knowledge and understanding will
not only get you through the examination but will have
long-term use solving real problems in clinical practice.
It is useful to discuss topics with colleagues and your
teachers. Talking through an issue will let you know
very quickly whether or not you understand it, just as it
will in an oral examination!

This book alone will not get you through an exami-
nation. It is designed to complement your lecture notes,
your recommended textbooks, past examination papers
and your clinical experience. Large reference textbooks
are of little use when preparing for examinations and
should have been used to supplement your notes and
answer particular questions during the course. Short
revision guides may have lists of facts for cramming but
will not provide sufficient information to facilitate any
understanding and will not be enough for finals and
postgraduate examinations. Medium-sized textbooks
recommended by your teachers will, therefore, be the
most useful. This book will help to direct your learning
and enable you to organise your knowledge in a useful
way.

The main types of examination

Make sure that you are familiar with the exam-
ination style and look at past examination papers if
possible.

Multiple choice questions

Multiple choice questions are usually marked by com-
puter and are seen to be a good method of examining
because they are objective, but they do not often check
understanding. They do require detailed knowledge
about the subject. Be sure to read the stem statements
carefully as it is possible to know the answer but not
score a point because you misunderstand the question.
Calculate in advance how much time you have for each
question and check that you are on schedule at time
intervals during the examination. Find out if a negative
marking system is to be used, such that marks are lost
for incorrect answers, as this will determine whether it
is worth a guess or not when you do not know the
answer.

Short notes

Do not waste time writing irrelevant text. Short note
questions are marked by awarding points for key facts.
While layout is always important to allow the examiner
to identify these facts easily, a logical approach is less
important than for an essay. Give each section of the
question the correct proportion of time rather than
spending too long on one part in an attempt to get every
point. It is more efficient to get the easiest points down
for every question rather than all for one part and none
for another.

Essays

Answer the number of essays requested. It is danger-
ous not to answer a question at all and many marking
systems will mean that you cannot pass even if you
answered another question rather well. Quickly plan
your answer so that you can present a logical
approach. The use of subheadings will guide your
examiner through the essay, indicating that you have
an understanding of the breadth of the question and
score you points on the way. A brief introduction to set
the scene will produce a good impression. Describe
common factors first and rare things later. Try to
devote a similar amount of text to each aspect of the
answer. Maintain a concise approach even for an essay.
Finish the essay with a conclusion or summary to draw
together the threads of the text or describe the clinical
importance.

Vivas

The viva is probably the most anxiety inducing of all
types of examinations. It can be very difficult to know
how well or not you are doing, depending on the atti-
tude of the examiners. The examiners usually begin
with general questions and then move on to requests for
more detailed information and continue until you reach
the limit of your knowledge. It is useful to have pre-
prepared initial statements on key subjects, which might
include a definition and a list of causes or types of
pathology. This can help you to be articulate at the start
of the viva until you settle into things.

There is frequently more than one answer to a ques-
tion of patient management and it is not wrong to state
this in an examination. To explain that a particular area
is not well supported by scientific evidence and describe
the alternative views will be respected and appreciated.
Students are often advised to lead the direction of the
viva, but in practice this may be difficult to do. In reality,
the examiner may insist that you follow rather than
lead. Remain calm and polite and do not hold back on
showing off what you know.
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This chapter describes the basic principles of assessing a
dental patient. A history should include significant medical and
social facts as well as the dental problem. An initial extra-oral
examination covers both the visual appearance of the patient
and features such as swellings and nerve dysfunction. Once
these aspects are completed, the intra-oral examination will
attempt to identify any lumps or swellings and to differentiate
these into dental and non-dental origins. Features such as
ulcers and motor or sensory nerve dysfunction will also be
noted before the detailed examination of the troublesome
tooth or teeth. The physical examination of the teeth is
described. Specific investigations must be chosen for their
suitability both in terms of the usefulness of the results and
the medicolegal aspects of their use. For example, both HIV
testing and the use of X-rays have implications beyond the
results that they provide. The relative merits of the various
investigations are described.

1.1 History

Learning objectives

‘You should:

e understand what information should be elicited in history
taking

L] devalopaquesﬁoningstyleﬂ'lalisconsistam,ﬁmmughand

A full and accurate history is of paramount importance
in assessment of a patient. In some cases, the history
may provide the diagnosis while in the remainder it will

give essential clues to the nature of the problem. The
approach to history taking needs to be tailored to the
type of complaint being investigated.

It is important to have a systematic approach to tak-
ing a history. A consistent series of questions will avoid
inadvertently missing an important clue. Use ‘open’
rather than ‘closed’ (those usually eliciting a yes/no
response) questions wherever possible to avoid leading
the patient. Record the patient’s own responses rather
than paraphrasing. The history will cover:

® the complaint

¢ the history of the complaint
® past dental history

® social and family history

® medical history.

The complaint

‘What is the problem?’ Record the patient’s symptoms.
If there are several symptoms make a list, but with the
principal problem first.

History of the complaint

‘When did the problem(s) start?’ Identify the duration of
the problem. Also remember to ask whether this is the
first incidence of the problem or the latest of a series of
recurrences.

Past dental history

‘Do you see your dentist regularly?” Establish whether
the patient is a regular or irregular attender. Obtain a
general picture of their treatment experience (fillings,
dentures, local and general anaesthetic experience).

Social and family history

‘Just a few questions about yourself.” The importance of
recording such basic details as the age of the patient is
self-evident. Other factors such as marital status and job
help to gain a picture of the patient as a person rather
than a mere collection of symptoms. Occupation can
have direct relevance to some clinical conditions but
may also reveal aggravating factors such as physical or
psychological stress. Record alcohol consumption (units
per week) and smoking. Family history may be relevant




in some instances, for example in some genetic disor-
ders such as amelogenesis imperfecta.

Medical history

‘Now some questions about your general health.” This is
obviously important. Some medical conditions may
have oral manifestations while others will affect the
manner in which dental treatment is delivered. Even if
the patient volunteers that they are ‘fit and healthy’
when you say you are going to ask them a few medical
questions, you must persist and enquire specifically
about key systems of the body:

cardiovascular (heart or chest problems)

respiratory (chest trouble)

central nervous system (fits, faints or epilepsy)
allergies

current medical treatment: a negative response
should be further confirmed by asking whether the
patient has visited their general practitioner recently
current and recent drug therapy

® past medical history: previous occurrences of
hospitalisation or medical care

bleeding disorders

history of rheumatic fever

history of jaundice or hepatitis

any other current health problems: a negative
response can be confirmed, with a final ‘so you are fit
and well?”.

See Chapter 2 for a more detailed discussion of the med-
ical aspects of dental care.

1.2 Extra-oral examination

Learning objectives

You should:
® know how to palpate lymph nodes

® be able to identify and assess swellings, sensory
disturbance and motor disturbances

® understand what to look for based on the history.

Like history taking, examination necessitates a system-
atic approach. As a general rule, use your eyes first, then
your hands to examine a patient. Start with the extra-
oral examination before proceeding to examine the oral
cavity.

Take time to look at the patient. This may seem obvi-
ous but will identify swellings, skin lesions and facial
palsies. Facial pallor may indicate anaemia, or that the

patient may be about to faint. This process of observa-
tion will start while you are taking the history.
Visual areas would cover:

® general patient condition
® symmetry

® swellings

® lips/perioral tissues.

Palpation would cover:

® Jymph nodes

® temporomandibular joint (TM])
¢ salivary glands

® problem-specific examination.

Lymph node examination

The major lymph nodes of the maxillofacial region and
neck are shown Figure 1. The submental, submandibu-
lar and the internal jugular nodes (jugulo-digastric and
jugulo-omohyoid node being the largest) are of particu-
lar importance because these receive lymph drainage
from the oral cavity. Examination of the nodes should be
systematic, although the order of examination is not crit-
ically important. To palpate the nodes, the examiner
should stand behind the patient while he/she is seated
in an upright position. Use both hands (left hand for the
left side of the patient etc.). A common sequence would
be to start in the submental region, working back to the
submandibular nodes then further back to the jugulo-
digastric node (Fig. 1). Then continue by palpation of
the parotid region downwards to the retromandibular
area and down the cervical chain of nodes. When a node
is perceived as enlarged, record the texture: a hard node
of a metastasising malignancy contrasts well with a ten-
der, softer node in an inflammatory process.

a Submental / ==
b Submandibular
¢ Preauricular S c
d Postauricular o

e Occipital a

f Jugulo-digastric —_
g Jugulo-omohyoid : _
h Mid jugular b
i Mid posterior cervical /8] 8k

j Lower jugular Z

k Lower posterior cervical

Fig. 1 Principal lymph nodes in the head and neck. The
dotted lines indicate the outline of the sternocleidomastoid
muscle.



Temporomandibular joint

A detailed examination of the TMJ is probably only
needed when a specific problem is suspected from the
history. Details of examination of this joint and the asso-
ciated musculature is given in Chapter 14.

Salivary glands

As with the TMJ, examination of the salivary glands is
only required when the history suggests this is relevant.
Chapter 12 describes the examination of the major sali-
vary glands.

Problem-specific examination

The examination will be made in the light of the symp-
toms reported by the patient but the examiner may
detect swelling, sensory or motor disturbance that the
patient has not noticed.

Swelling/lump
The procedure for examination of a swelling or a lump
must encompass a range of observations:

anatomical site

shape and size

colour

single or multiple
surface texture/warmth
tenderness

fluctuation
sensation/pulsation.

Consistency can be informative, ranging from the soft
swelling of a lipoma, through ‘cartilage hard’ pleomor-
phic adenomas and ‘rubbery hard’ nodes in Hodgkin’s
disease to the ‘rock hard’ nodes of metastatic malig-
nancy. Tenderness and warmth on palpation usually
indicates an inflammatory process, while neoplasms
are commonly painless unless secondarily infected.
Fluctuation indicates the presence of fluid. To assess
fluctuation, place two fingers on the swelling and press
down with one finger. If fluid is present the other fin-
ger will record an upward pressure. Pulsation in a
swelling will indicate direct (i.e. it is a vascular lesion)
or indirect involvement (i.e. in immediate contact) of an
artery.

Paraesthesia/anaesthesia

The presence of sensory disturbance is usually identi-
fied initially by the patient in the history. It is important
to identify the extent of the affected area and the degree of
alteration in sensation. It is best to use a fairly fine, but
blunt-ended, instrument for this at first, for example the
handle of a dental mirror. First, run the instrument gen-
tly over what is assumed to be a normal area of skin so

that the patient knows what to expect. Then repeat this
over the symptomatic area, asking the patient to say
whether they can feel anything. Record the area of
altered sensation in the notes using a drawing.

The degree of alteration in sensation can be assessed
by using different ‘probes’. A teased-out piece of cotton
wool can be used or, where anaesthesia appears to be
profound, a sharp probe can be (carefully) tried.

The extent of the area of paraesthesia or anaesthesia
will tell you the particular nerve, or branch of a nerve,
involved (Fig. 2). This will, in turn, inform you about the
possible location of the underlying lesion. For example,
a patient with disturbed sensation of the upper lip has a
lesion affecting the maxillary division of the trigeminal
nerve. If this is the sole site of sensory deficit, it suggests
a lesion closer to the terminal branches of this cranial
nerve (e.g. in the maxillary sinus). In contrast, if sensory
deficiencies are simultaneously present in other
branches of the nerve, it suggests that the lesion is more
centrally located.

Paralysis/motor disturbance

While paralysis or motor disturbance may be reported
as a symptom by the patient, it may initially be identi-
fied during an examination. In the maxillofacial region,
the motor nerves that are likely to be under considera-
tion are the facial nerve, the hypoglossal nerve (see
below) and the nerves controlling the muscles that move
the eyes.

Disturbance in function of the facial nerve will result
in effects on the muscles of facial expression. Paralysis of
the lower face indicates an upper motor neurone lesion
(stroke, cerebral tumour or trauma). Paralysis of all the
facial muscles (on the affected side) indicates a lower
motor neurone lesion. The latter is seen in a large num-
ber of conditions but, for the dentist, important causes
include Bell’s palsy (Fig. 3), parotid tumours, a mis-
placed inferior dental local anaesthetic and trauma.

Trigeminal nerve:
V, ophthalmic division

| ca |\ \\ ¢ V., maxillary division
lco ' V, mandibular division
/’ A =" —
4 ;- I'. .r”'/d_ .
/ ca \/ Cervical nerve:
/ \/
\ C,—C, branches

Fig. 2 Cutaneous sensory innervation of the head and neck
by the trigeminal and cervical nerves.
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Fig. 3 Patient with Bell's palsy.

1.3 Intra-oral examination

Learning objectives

You should:

® be able to differentiate dental and non-dental sources of
symptoms

® Understand the significance of features of ulcers such as
form, site and pain

® be able to examine for motor and sensory nerve
dysfunction

® know how to examine a tooth.

Again, a systematic approach is essential to avoid
being distracted by the first unusual finding you
encounter. The examination must include lips, cheeks,
parotid gland orifices, buccal gingivae, lingual gingi-
vae and alveolar ridges in edentulous areas, hard
palate, soft palate, dorsal surface of the tongue, ventral
surface of the tongue, floor of mouth, submandibular
gland orifices and, finally, the teeth. Different clinicians
will have their own sequence of examination, but it is
the thoroughness of the examination that is important,
not the order in which the regions of the mouth are
examined.

Once the general intra-oral examination is complete,
a problem-specific examination can proceed. This is
tailored to the clinical problem.

Swelling/lump

The examination of an intra-oral swelling or lump is
essentially the same as that described above as part of the
extra-oral examination. Most oral swellings are inflam-
matory, caused by periapical or periodontal infections.
However, the minority of oral swellings and lumps that
are non-dental encompasses a wide range of conditions,
the details of which form a significant part of this book.

Ulcer
Examination of an ulcer should include assessment of
eight important characteristics:

® site
® single/multiple
® size

® shape

® base of the ulcer
®

® time period.

Visual inspection is essential but palpation is also an
important part of the examination of an ulcer. Gloves
must be worn for palpation and the texture of the ulcer
base, margin and surrounding tissues should be ascer-
tained by gentle pressure. Malignant neoplasms tend to
ulcerate, and these often feel firm, hard or even fixed to
deeper tissues. A raised margin is a suspicious finding,
as is the presence of necrotic, friable tissue in the ulcer
base and bleeding on lightly pressing (Fig. 4). Healing
traumatic ulcers tend to be painful on palpation and
they feel soft and gelatinous.

The finding of an ulcer on examination may necessi-
tate taking additional history, for example, if a traumatic
ulcer is suspected, direct questioning may prompt the
patient to recall the injury (Fig. 5). If multiple ulcers are
detected, this may lead to further enquiries about any

Fig. 4 Clinical photograph of a squamous cell carcinoma of
the tongue. Note the raised edges and necrotic centre.



Fig. 5 Clinical photograph of a traumatic ulcer of the lingual
mucosa. Note the supefficial nature of the ulcer. Its base is
covered by fibrous exudates and the surrounding area is
inflamed.

previous history of recurrent oral ulceration or specific
gastrointestinal diseases. It is surprising how often
ulceration is discovered that the patient is not aware of.
When an ulcer is found, it is vital that a detailed record
of the history and examination findings is made. Any
oral mucosal ulcer that does not heal within 3 weeks
should be considered as possibly malignant and urgent
referral must be arranged.

Certain ulcers have a tendency to occur in particular
oral sites, for example squamous cell carcinomas are
most common on the lower lip, in the floor of mouth
and the lateral border of the tongue. On the other hand
traumatic ulcers are most common on the lateral border
of the tongue and buccal mucosa in the occlusal plane.
Ulceration on the lower lip is also a common site for
traumatic ulceration, particularly following administra-
tion of an inferior dental block or after a sports injury.
Site is also important in diagnosis, for example, minor
aphthae are restricted to lining mucosa and can be ruled
out if ulceration is occurring on the hard palate or gingivae.

Size and shape can also be helpful, for example linear
fissure-type ulcers may be seen in Crohn’s disease,
though aphthae are more usual. The shape of a trau-
matic ulcer may reveal the cause, for example semicircu-
lar ulcers are sometimes caused by the patient’s
tingernail. Bizarre persistent ulceration is sometimes a
result of deliberate self-harm, unusual habits or taking
recreational drugs; in such cases, diagnosis can be diffi-
cult as the patient may deny knowledge of the causa-
tion. Minor aphthae have characteristic size and site
features, which can distinguish them from major and
herpetiform aphthae (see Ch. 10).

Pain, as mentioned above, is a feature of inflamma-
tory and traumatic ulcers, while in the early stages a
malignant ulcer is often painless. Advanced malignant
ulcers eventually tend to become painful as a result

of infection and involvement of adjacent nerves.
Presentation with a painful traumatic ulcer is common
in dentistry. The cause should be eliminated if possible
(e.g. smoothing or replacement of an adjacent frac-
tured restoration), symptomatic treatment such as
analgesic mouthwash prescribed and most impor-
tantly, review arranged to ensure that healing has
occurred.

Paraesthesia/anaesthesia

The principles of examination are those described above
for extra-oral examination. Once again, you need good
anatomical knowledge of the nerves supplying different
parts of the oral cavity to interpret the possible site of the
underlying pathological process (Fig. 6).

Paralysis/motor disturbance

Within the oral cavity, motor disturbance is seen in the
tongue (owing to damage to the function of the
hypoglossal nerve) and the soft palate (owing to lesions
affecting the vagus nerve). With hypoglossal nerve
lesions, there is deviation of the tongue towards the
affected side when attempting protrusion. There is also
a problem with speech, with ‘lingual’ sounds such as ‘I’,
‘t" and ‘d’ affected.

V, (branch of
infraorbital nerve)

V, (greater
, palatine)

V, (nasopalatine)
V, (ASA)

Vi (PSA) —F

V5 (buccal)

V, (lesser palatine)

IX
V4 (mental)

V3 (lingual)

ASA = Anterior superior alveolar nerve
PSA = Posterior superior alveolar nerve

Fig. 6 Sensory innervation of the oral cavity is principally from
the trigeminal nerve (V) while the glossopharyngeal nerve (1X)
supplies the posterior third of the tongue. NB Taste sensation

in the anterior two-thirds of the tongue is provided by fibres of
VIl nerve origin passing through the lingual nerve.
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Tooth problems

Tooth problems are, of course, the commonest problems
facing the dentist. The context is usually pain or swelling.
A standard method of examination helps in reaching a
diagnosis. You should not simply hammer the suspect
tooth with the mirror handle and take a radiograph as
your method of assessment! Indeed, careful examination
may establish a diagnosis and thus avoid any need for
radiography or other special tests. Examination will
involve:

® visual

® probe restorations

® assess mobility

® periodontal probing
¢ thermal tests

® pressure tests.

Visual examination will reveal gross caries, the presence
of restorations, signs of tooth wear and gingivitis.
A probe will allow tactile assessment of restoration
margins.

Mobility should be assessed manually. Periodontal
probing should be carried out to assess pocketing, the
presence of calculus/overhangs and, ultimately, bone
loss.

A basic test of vitality should always be performed,
using a cotton wool pledget soaked with ethyl chloride
(cold stimulus) and sometimes heated gutta-percha
(hot stimulus). While these are usually sufficient to
reveal a hypersensitive tooth with pulpitis, an electri-
cal pulp test can be used to assess vitality in some
cases.

Pressure sensitivity should be assessed using direct
finger pressure and, when this does not evoke a
response, can be supplemented by percussion using a
dental mirror handle. This will assess whether peri-
odontitis is present or not. However, if a single cusp is
tender to percussion, this may be indicative of cracked
cusp syndrome.

1.4 Special investigations

Learning objectives

You should:

® understand what samples can be taken for tests, how to
take and treat these materials and what tests are available

@ know how to interpret the results that are returned

® know when imaging techniques would be informative and
which type of imaging to choose.

Chairside laboratory investigations
Evidence-based laboratory medicine

Whenever special tests are undertaken, it is important to
consider medicolegal issues, informed consent, appro-
priateness of the test and the evidence base for the use of
any particular laboratory investigation. It is always nec-
essary to have a differential clinical diagnosis in mind
when requesting an investigation. Certain tests, such as
those for human immunodeficiency virus (HIV) infec-
tion, require pre-test counselling and informed consent;
such tests should be undertaken only by specialists in
the field. When requesting a test, it is vital to possess the
knowledge and skills so that the result can be acted
upon appropriately. In some situations, for example sus-
pected oral cancer, it may be wise to refer the patient
directly to a specialist for a biopsy. Other important con-
siderations when considering laboratory testing are:

® obtaining a representative/appropriate sample

® collecting in the right specimen container and fluid if
appropriate

® completing the information required by the
laboratory correctly

¢ having systems that avoid mixing up specimens;
labelling the specimen container with patient details

® organising the correct packaging and transport to the
laboratory

® reading reports and acting on them; filling in patient
records

® interpretation: sensitivity and specificity.

Most laboratories can advise on current codes of practice
relating to the above issues and may give reference ranges
and advice, for example about a particular biopsy result.
Sending pathological material through the post is poten-
tially hazardous and current regulations must be followed.

It should be remembered that laboratory tests require
considered interpretation in conjunction with the
patient’s history. Some tests have low sensitivities, for
example certain cytology tests, and a negative result can-
not be relied upon to exclude disease. The test may need
to be repeated, or an alternative test with a higher sensi-
tivity used. Other tests have low specificity and a positive
result does not necessarily indicate that disease is present.
Examples include low-titre autoantibodies, which may be
detected in the serum but which can be of no clinical sig-
nificance. The receiver—operator curve (ROC) for any lab-
oratory test can be plotted to guide clinical use. Use of
resources is also important, particularly when expensive
reagents or complex procedures are required.

Microbiology

Diagnosis of infection and determination of sensitivity
of the infectious agent to pharmacotherapeutic agents



are the principal requirements for microbiology tests in
dentistry.

Viruses. Most often a clinical diagnosis is adequate for
acute or recurrent viral oral infections such as herpes
simplex. A viral swab can be used to collect virus from
fresh vesicles and must be forwarded in special transport
medium to the virology laboratory. Other virus infec-
tions such as glandular fever can be detected by looking
for a rising titre of antibodies in the patient’s serum.

Bacteria. Bacterial infections in the oral cavity, jaws
and salivary glands may be identified by forwarding a
swab or specimen of pus to the laboratory, with a
request for culture and antibiotic sensitivity.

Fungi. Candida sp. is the most common organism to
cause oral fungal infection. Often clinical diagnosis is
adequate; for example in denture-related stomatitis, the
clinical history and appearance of the mucosa may be
sufficient. Direct smears from the infected mucosa and
the denture-fitting surface can be stained by the periodic
acid-Schiff or Gram’s method. The presence of typical
pseudohyphae indicates candidal proliferation consis-
tent with infection. Swabs or oral rinses can be used to
discriminate the various Candida species and heavy
growth suggests infection rather than carriage.

Aspiration biopsy

Fluid from suspected cysts can be collected with a stan-
dard gauge needle and syringe: radicular cysts contain
brown shimmering fluid because of the presence of the
cholesterol crystals, whereas odontogenic keratocysts
contain pale greasy fluid, which may include keratotic
squames. Infection after aspiration biopsy can be a prob-
lem and indeed the technique tends to be restricted to
atypical cystic lesions where neoplasia is suspected.
Fine needle aspiration biopsy (FNAB) can be used to
obtain a sample of cells from a solid tumour and is a hos-
pital procedure.

Incisional/excisional biopsy

Mucosal biopsy is one of the more common investiga-
tions used by dentists in primary and secondary care.
Tissue is removed under local or general anaesthesia
using sharp dissection to avoid crushing the specimen.
It is fixed in at least 10 times its volume of 10% neutral
buffered formalin or similar fixative. It is then for-
warded to the histopathology or specialist oral and max-
illofacial pathology laboratory.

Excisional biopsy. The entire lesion is removed and
submitted for diagnosis. It is suitable for benign polyps,
papillomas, mucocoeles, epulides and other small reac-
tive lesions.

Incisional biopsy. A representative sample of a larger
lesion is taken for diagnosis prior to treatment. This is a

specialist procedure requiring some expertise and expe-
rience. It is used for generalised mucosal disorders such
as lichen planus or for the diagnosis of other red and
white patches. An important consideration is obtaining
a sample from an appropriate area. Non-healing ulcers
are often investigated by incisional biopsy; here it is
important to include the margin of the ulcer with some
normal tissue and to obtain a sufficiently large sample
(normally 10 mm x 10 mm) to identify or exciude cancer.
Sometimes fresh tissue is required for diagnosis, for
instance in the vesiculo-bullous diseases where
immunofluorescence is needed. Special arrangements
must be made with the laboratory when such tests are
planned.

Haematology

Patients presenting with oral manifestations of haema-
tological disease are normally referred for specialist
opinion. Full blood count and assay of haematinics is an
important investigation for patients presenting with lin-
gual papillary atrophy or recurrent oral ulceration, for
example. Coagulation studies and platelet counts may
be required when excessive bleeding is encountered.
Patients on anticoagulant therapy should have their INR
(international normalised ratio) checked before any sur-
gical procedure is undertaken.

The Sickledex test may be used to screen for sickle
cell anaemia prior to giving general anaesthesia in situ-
ations of urgency. The blood sample should be subjected
to haemoglobin electrophoresis.

Haematological parameters of importance in den-
tistry are described in Table 1.

Biochemistry

Biochemical investigations are used principally in spe-
cialist clinics to investigate patients presenting with oral
manifestations of systemic disease, for example estima-
tion of alkaline phosphatase in Paget’s disease of bone,
and serum calcium to exclude hyperparathyroidism
when a giant cell granuloma is diagnosed. Biochemical
estimation of cyst fluid for protein content is some-
times undertaken as part of diagnosis of odontogenic
keratocyst.

Immunology

Advances in knowledge and methods in immunology
have resulted in a large number of laboratory immuno-
logical investigations, available in specialist laborato-
ries. Sometimes diagnostic arrays of tests are offered by
the laboratory. Examples of tests in dentistry include
detection of antibodies against extractable nuclear anti-
gens, including SS-A and SS-B, for the diagnosis of



Table 1 Important haematological values in dentistry

Haemoglobin (Hb)
Male
Female
Red cell count (RBC)
Male
Female
Haematocrit (HCT)
Male
Female
Mean cell volume, adults (MCV)
Mean cell haemoglobin, adults (MCH)
Mean cell haemoglobin concentration, adults (MCHC)
White cell count, adults (leucocytes; WBC)
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Platelets, adults (PLT)
Erythrocyte sedimentation rate, adults (ESR)

Conventional units Sl units
13.0-18.0 g/dl 8.1-11.2 mmol/l
11.5-16.5 g/dl 7.4-9.9 mmol/l
4.5-6.5 million/mm? 4.5-6.5 x 10'¢/|
3.8-5.8 million/mm? 3.8-5.8 x 10'¥/
40-54 ml/di 0.40-0.54
37-47 mi/dl 0.37-0.47
80-90 um? 80-97 fl
27-32 pg/cell 27-32 pg/cell
31-36.5 g/di 31-36.5 g/l
4500-11 000 /mm?® 4,0-11.0 x 10%I
2000-7500/mm? 2.0-7.5x 10%
1500-4000/mm? 1.5-4.0 x 10%/
200-1200/mm? 0.2-1.2 x 10%
40-400/mm? 0.04-0.40 < 10°/
150-400 x 10%/1
0-8 mm/h 0-8 mm/h

Every laboratory has its own reference range which should be consulted when laboratory test results are received. The values are typical for

adults; the ranges for full-term infants and children vary considerably .

Sjogren’s syndrome and autoantibodies in vesiculo-
bullous diseases.

HIV testing should only be undertaken by specialists
and does not fall directly into the remit of dentistry. It
requires informed patient consent and counselling.
Dentists must be able to recognise the oral manifestations
of immunodeficiency states and arrange proper referral.

Imaging

Imaging is an important special test in dentistry and oral
and maxillofacial surgery. Because X-ray exposure carries
a quantifiable risk (see Ch. 15), X-ray examinations
should be selected according to specific selection (refer-
ral) criteria. Other imaging investigations not using ionis-
ing radiations (ultrasound and magnetic resonance
imaging) have their place and should be used in prefer-
ence to X-ray techniques (radiography and computed
tomography) when they can provide the same or better
diagnostic information. Selection criteria should be based
upon the diagnostic efficacy of the technique for the dis-
ease process being examined. For example, approximal
caries diagnosis is best aided by bitewing rather than
other radiographs. There are a large number of imaging
techniques available and these are summarised below.
Details of the specific uses of these techniques are given
where appropriate in subsequent chapters.

Conventional radiography

This is familiar to every dentist and student in the forms
of bitewing, periapical, occlusal and panoramic radiog-

raphy and these techniques are covered in more detail in
the companion volume to this book (Dentistry II).
Other maxillofacial radiographs should be used in
addition to the traditional ‘dental’ techniques when
appropriate. While detailed prescription of radiographs
depends on the particular needs of each patient, some
general guidelines are useful and are given in Table 2.

Contrast investigations

Some radiological techniques use radio-opaque contrast
media injected into parts of the body. In the maxillo-
facial region, they can be used to demonstrate fistulae
and sinuses and in vascular studies (angiograms). How-
ever, they are most commonly used for sialography
(Ch. 12) and arthrography of the TMJ (Ch. 14).

Computed tomography

Computed tomography (CT) is also known as CAT
scanning (Fig. 7). 1t provides primarily axial cross-
sectional images and uses X-rays. The computer cal-
culates the X-ray absorption (and thus indirectly the
density) of each unit volume (voxel) of tissue and then
assembles the information into an image made up of
many pixels (picture elements). Each pixel is given a
grey-scale value according to its density (Hounsfield
scale). Dense bone is white, most soft tissues are
mid-grey, fat is dark grey and air is black. Metals are
beyond the comprehension of the computer software,
so dental fillings cause artefacts.



Table 2 Guidelines of radiographic projections

Anatomical site to be examined

Anterior mandible
Body of mandible
Third molar region, angle and ramus of mandible

Radiographic projections

Periapical, oblique and true occlusal views
Periapical, true occlusal, panoramic {or lateral oblique) views
Periapical and true occlusal (third molar region only)

Panoramic {or lateral oblique) view
Postero-anterior (PA) view of mandible

Condyle temporomandibular joint

Panoramic (or lateral oblique) view

Transpharyngeal view
Transcranial views (open/closed)
Reverse Towne's view (modified PA projection)

Anterior maxilla
Posterior maxilla
Maxillary sinus

Periapical and oblique occlusal views
Periapical, oblique occlusal, panoramic (or lateral oblique) views
Periapical, oblique occlusal, panoramic (or lateral oblique) views

Qccipitomental view
Intra-oral soft tissue view of parotid papilla region

Parotid gland (for calculi)
Submandibular gland (for calculi)

Localised PA/antero-posterior of face with cheek blown out
True occlusal of floor of mouth

Modified oblique occlusal for submandibular gland

Fig. 7 Atypical computed tomographic scan.

Clinical maxillofacial applications include:

¢ large maxillary cysts/benign tumours
¢ malignancy arising in the antrum

® soft tissue masses

® oral carcinoma.

Images can be reconstructed in two or three dimensions.
In maxillofacial work, reconstructions are invaluable for
implantology and useful in major facial trauma and
orthognathic surgical treatment planning.

CT is associated with a relatively high dose of radia-
tion. Generally, the thinner the sections (and the better
the fine detail), the higher the dose.

Diagnostic ultrasound

Ultrasound uses the principle that high frequency
(3.5-10 MHz) sound waves can pass through soft tissue
but will be reflected back from tissue interfaces. The
echoes can be detected to produce an image. The sound
is transmitted and detected by the same hand-held
transducer. Imaging is ‘real-time’.

Clinical maxillofacial applications include: soft tissue
lumps in the neck and the salivary glands.

Radioisotope imaging

Radioisotope imaging is also known as nuclear medicine
(Fig. 8). The technique uses radioisotopes (usually
gamma ray emitters) tagged on to pharmaceuticals,
which are usually injected into the bloodstream. By
choosing the radiopharmaceutical appropriately, partic-
ular organs or types of tissues will become radioactive.
The patient is placed in front of a gamma camera, which
detects the emitted radiation to give an image of physio-
logical activity. It is not an anatomical imaging modality.
Clinical maxillofacial applications include:

® salivary scanning (particularly in Sjégren’s
syndrome): uses sodium pertechnetate-99m

® bone scanning (for bone tumours, metastatic disease,
Paget’s disease, arthritis and condylar hyperplasia):
uses technetium-99m-labelled methylene
bisphosphonate.

Magnetic resonance imaging

Magnetic resonance imaging is also known as MR, MRI
or NMR. In this technique, patients are placed into an
intense magnetic field, forcing their hydrogen nuclei

11
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Fig. 8 Radioisotope scan of the salivary glands. Frontal view.
Foci of activity are visible in the four major salivary glands, in
the mouth and, at the bottom of the image, the thyroid gland.

(principally in water molecules) to align in the field.
Radiofrequency waves are pulsed into the patient, the
hydrogen nuclei ‘wobble’, producing an alteration in the
magnetic field. This induces an electric current in coils
placed around the patient. The computer is capable of
reading this and, because different tissues contain dif-
ferent amounts of hydrogen (in water), of producing an
image that, superficially, is like a CT scan. However,
imaging can be in any plane (axial, sagittal or coronal).
Clinical maxillofacial applications include:

¢ anything CT can do (but no ionising radiation)
® imaging of the TM]J.

Problems are twofold: the immense cost of MR means
that waiting lists in NHS hospitals in the UK are very
long and, second, patients with some metallic implants
(intracranial vascular clips, cardiac pacemakers) are not
eligible for the technique.

1.5 Writing a referral letter

Learning objectives

You should:
® know when to refer a patient
® Dpe able to write a competent referral letter

e know now to keep good records of the referral,

However good your diagnostic abilities are and how-
ever skilled you are as a clinician, there will come a time
when you need to refer a patient on to a colleague. The
letter should be thorough, providing the second clini-
cian with a detailed history and the results of your
examination. It is reprehensible to write a ‘Dear Sir,
please see and treat, yours sincerely’ letter. The referral
must include:

name, address, date of birth of the patient
description of the patient’s problem/symptoms

a history of the problem

the results of your examination

the results of any special tests you have performed
your provisional diagnosis, if any

the medical history

any special factors, such as difficulty in attending
all relevant radiographs or investigations.

The letter should be word-processed wherever possible,
rather than hand-written, to ensure accuracy. A model
letter is shown in Figure 9. It is important to remember
that patients tend to open and read referral letters and
that they become ultimately part of the hospital medical
record. Such records are available to patients and their
legal advisers. The example in Figure 9 demonstrates
that the dentist acted promptly and exercised a high
standard of care and consideration for the patient.
A copy of the referral letter should be kept with the
patient’s records.

It is good practice to establish a working relation-
ship between primary and secondary carers. In the sit-
uation described in Figure 9, when an oral cancer is
suspected, it can be helpful for the primary care dentist
to telephone the oral and maxillofacial department for
advice. Sometimes an early appointment can be
offered. A letter should still be forwarded, for the rea-
sons given above. However, it is not helpful to tele-
phone or send patients with non-urgent conditions to
hospital with an expectation of being seen immedi-
ately. It is better for all concerned to write a letter and
advise the patient of likely waiting times, often obtain-
able from hospital intranet links. Guidelines for refer-
ral have been produced by national and local
authorities, such as the National Institute for Clinical
Excellence (NICE) and the Royal Colleges. These
should be consulted whenever possible, as inappropri-
ate referral should be avoided.



The Dental Practice
1, High Street
Anytown

Dr A Smith

Consultant Oral and Maxillofacial Surgeon
Anytown General Hospital

Anytown

2 January 2001
Dear Dr Smith,

Re: Mr John Doe, 24 Green Lane, Anytown. Date of birth: 25.12.40 Tel: 0123 456789

| would be grateful if you would see this 60-year-old man. He presented today complaining
of a ‘growth’ from a recent extraction socket in his upper jaw. He said that this had appeared
after an extraction | carried out two weeks ago and was getting slowly bigger . He also
complains of a numb feeling on the left cheek. | had extracted /6 two weeks ago at the
request of the patient because it was loose.

Examination revealed a palpable left cervical lymph node. There was reduced sensation to
touch on the left upper lip and cheek. Intra-orally there was a mass on the left maxillary
alveolus in /6 region, about 2 by 1 cm. The mass has an irregular surface, feels indurated,
bleeds easily on palpation and looks necrotic in places. | have taken a periapical radiograph,
which shows some bone destruction at the site of the socket.

| am worried that this might be maxillary sinus malignancy and | would appreciate your
urgent opinion and management.

Mr Doe has a history of mild hypertension for which he takes a bendrofluazide tablet (2.5mg)
in the morning. Otherwise there is no other medical history of note. He is a nervous patient
generally and will probably be accompanied by his wife. Mr Doe is a non-smoker and drinks
7-8 units of alcohol per week. He can attend at any time.

Yours sincerely,

Mrs B Jones BDS

Fig. 9 An example of a referral letter.
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s T ST T e

This chapter discusses the assessment of a patient with a
pre-existing medical condition that might affect dental
treatment. Particular aspects are the effects that anaesthetic
drugs might have on these conditions and the potential for
drug interactions. Medical emergencies are described in
terms of their signs and symptoms. The immediate first-line
treatment is listed and subsequent management steps
outlined, The technigue for resuscitation of a patient is clearly
described. Finally the methods of administration of drugs are
described and their relative merits in dentistry.

2.1 Medical assessment

Learning objectives

You should:
® know how to obtain information on relevant medical problems
® be able to assess a patient's fitness for treatment

@ know when a patient should be referred for treatment in a
hospital setting.

Today, many patients with life-threatening disease sur-
vive as a result of advances in medical and surgical
treatment and may present for dental treatment looking
deceptively fit and well. The medical assessment:

® is important to establish the suitability of the patient
to undergo dental treatment and may significantly
affect the dental management

® may prompt examination for particular oral
manifestations

® may be particularly relevant when a sedation
technique or general anaesthesia (GA) is being
considered

® may give prior warning of a possible medical
emergency.

Medical history

As a full medical examination of the patient is generally
not feasible or appropriate, the medical history should
be comprehensive. This will include questions about
previous serious illness and operations, present drug
history and known allergies, and the possibility of preg-
nancy. Information may then be obtained concerning
the individual systems by relevant questions depending
on the age of the patient, the dental treatment necessary
and the anticipated type of anaesthesia.

Questions should refer to known medical problems,
past history and present general fitness.

Cardiovascular system
Questions should refer to known medical problems,
past history and present general fitness.

® |s there a history of heart valve surgery, rheumatic
fever or murmurs, which might necessitate
prophylactic antibiotic cover

¢ Is the patient aware of any heart disease or
hypertension?

® Does the patient suffer from palpitations, swelling of
the ankles and dizziness?

¢ Can the patient lie flat without breathlessness?

¢ What is the patient’s general fitness? For example,
can the patient climb stairs without breathlessness or
chest pain?

Respiratory system

® Does the patient have a cough or cold? If there is a
cough, is this continuous or intermittent and is it
productive?

® Does the patient suffer from bronchitis, emphysema
or asthma?

® Is there shortness of breath or symptoms of wheeze
or chest pain?

o If the patient is a smoker, how many cigarettes are
smoked on average each day?

15



Gastrointestinal system
Questions concerning the gastrointestinal system may
include:

® Does the patient have a good appetite and weight
constancy?

® Is there history of jaundice, liver and kidney disease

® How many units of alcohol does the patient consume
on average each week?

The neurological system

® Does the patient suffer from fits or faints?

® Is there any sensory loss or motor weakness at any
site?

¢ The examiner should note the patient’s balance, gait
and the degree of general mobility.

Medical examination

Sufficient information can usually be obtained by
obtaining a thorough history such that a physical exam-
ination is unnecessary outside the hospital setting.
However, if a sedation technique is being considered,
then it may be appropriate to undertake a limited exam-
ination as follows.

Observe the patient in general. Is the patient clinically
well or are there any obvious generalised clinical signs
such as cyanosis, pallor or jaundice? Is the patient
unusually anxious? Are they talking continuously? Do
they appear calm but have sweaty palms? Weigh the
patient and also take note of any excessive fat under the
chin, particularly in a retrognathic mandible as this may
indicate a less than ideal airway.

Check the cardiovascular system. The radial pulse
should be checked for rate, rhythm, volume and char-
acter. The arterial blood pressure may be measured
using a sphygmomanometer on the upper arm of the
patient while they are sitting. This limited examina-
tion is the minimum that should be carried out
for adult patients for whom intravenous sedation is
proposed.

Social history. Social factors also affect the patient’s
ability to cope with treatment. The patient’s age, the dis-
tance they have to travel for treatment, and the avail-
ability of an escort if considering sedation or general
anaesthesia should be determined.

Hospital setting

A full physical examination may be required in a hospi-
tal setting if patients may require GA or surgical or
extensive dental treatment. The appropriateness and
extent will depend on the history. The aim is to establish
the baseline condition of the patient and to identify any
problems that may have an effect on the treatment or
anaesthesia.

2.2 Dental relevance of the medical
condition

Learning objectives

‘You should:
® know when to use antibiotic cover and suitable regimens

® know the prerequirements for dental treatment in medical
conditions in terms of control and stabilisation of the
condition

® know how to monitor such patients during treatment

® understand how to deal with medical problems arising
during treatment.

The cardiovascular system

Congenital and rheumatic heart disease

Valvular anomalies and damage may predispose to
colonisation and subsequent potentially fatal infective
endocarditis following a bacteraemia caused by dental
treatments such as subgingival periodontal therapies or
surgical procedures including dental extraction. This
risk should be reduced by providing antibiotic prophy-
laxis for such dental procedures (Box 1). A cardiologist
should have confirmed the presence of valve damage.
There is lack of consensus on the precise clinical condi-
tions that indicate a need for antibiotic cover. Indeed, it
is now suggested that the risk of endocarditis may actu-
ally be very small following dental treatment. However,
there is clear evidence that the risks are greatest with
patients who have prosthetic heart valves. The recom-
mendations of the Working Party of the British Society
for Antimicrobial Chemotherapy are presented in the
British Dental Practitioners’ Formulary.

Hypertension

The risk of stroke and myocardial infarction associated
with GA is known to be increased when the diastolic
pressure is persistently above 110 mmHg.

Local anaesthetic (LA) solutions containing adrena-
line (epinephrine) may be used safely providing that
aspirating syringes are used to reduce the incidence of
intravascular injection (which may cause hypertension,
arrhythmia or trigger angina in susceptible patients).

Treatment

® Blood pressure should be controlled before
sedation/GA for elective treatment and patients
should continue to take their antihypertensive drugs
up to and on the day of sedation/GA.

® Blood pressure should be monitored during
treatment involving conscious sedation techniques.



Box 1 Antibiotic protocol for prevention of endocarditis from dental procedures

Local or no anaesthesia
Oral amoxicillin 3 g 1 hour before procedure

procedure

General anaesthesia: no special risk

General anaesthesia: special risk

General anaesthesia: penicillin not suitable
need different antibiotic cover

before procedure

intravenous clindamycin 150 mg 6 hours later

Or if allergic to penicillin or have had more than a single dose in previous month: oral clindamycin 600 mg 1 hour before

Or patients who have had endocarditis: amoxicillin and gentamycin, as under general anaesthesia

Amoxicillin 1 g intravenous at induction, then oral amoxicillin 500 mg 6 hours later
Or oral amoxicillin 3 g 4 hours before induction then oral amoxicillin 3 g as soon as possible after procedure
Or oral amoxicillin 3 g and oral probenecid 1 g 4 hours before procedure

Patients with a prosthetic valve or who have had endocarditis are at special risk
Amoxicillin 1 g and gentomycin 120 mg both intravenous at induction, then oral amoxicillin 500 mg 6 hours later

Patients who are allergic to penicillin or who have received more than a single dose of a penicillin in the previous month
Vancomycin 1 g intravenous over at least 100 minutes then intravenous gentamycin 120 mg at induction or 15 minutes

Or teicoplanin 400 mg and gentamycin 120 mg both intravenous at induction or 15 minutes before procedure
Or clindamycin 300 mg intravenous over at least 10 minutes at induction or 15 minutes before procedure then oral or

Cardiac failure
Diuretics are the usual treatment. Cardiac failure should
be controlled before sedation/GA.

Exercise tolerance gives useful information about the
severity of the disease.

Arrhythmias
The patient may give a history of palpitations or have
irregular pulse, but arrhythmias are only diagnosed
accurately from an electrocardiogram.

Treatment

® Arrhythmias should be controlled before
sedation/GA, for example atrial fibrillation (Fig. 10)
treated with digoxin.

¢ Additional monitoring and supplemental oxygen
therapy are required when using conscious sedation
techniques.

Angina and myocardial infarction
About 5% of patients have a myocardial infarction during
GA if they have already had a myocardial infarction in the
past. The death rate of myocardial infarction associated
with GA is 50%. GA is particularly dangerous for patients
who have had an infarction in the previous 6 months.
Angina should be controlled before sedation/GA.
LA solutions containing adrenaline {epinephrine) may
be used safely. Aspirating syringes are recommended to
reduce the incidence of intravascular injection, which
may theoretically lead to an increase in hypertension.

Fig. 10 Atrial fibrillation as seen on an electrocardiogram.
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Treatment

® Preoperative glyceryl trinitrate should be considered
for patients with angina receiving treatment under LA.

® Patients may be treated using conscious sedation
techniques but require additional monitoring and
should receive supplemental oxygen therapy.

The respiratory system

The upper airway

Abnormalities between the lips and the trachea such as
swelling, trismus or tumours of the mouth or pharynx
may compromise the airway and make intubation of GA
difficult. Nasal obstruction may contraindicate dental
treatment as the patient needs to breathe through their
nose for many procedures. Certainly, upper respiratory
tract infections would contraindicate dentistry per-
formed under relative analgesia.

Chronic obstructive airways disease
Chronic obstructive airways disease (COAD) is defined
as the presence of a productive cough for at least 3
months in 2 successive years. Figure 11 shows a chest
radiograph of a patient with COAD. A frequent cause is
smoking. The severity may be assessed from the
patient’s exercise tolerance, together with drug usage
and the frequency of related hospital admissions.

LA may be used safely. The patient may be more
comfortable in a semi-supine or upright position, as

Fig. 11 Chest radiograph of patient with chronic obstructive
airways disease.

they can become increasingly breathless in the supine
position.

Intravenous conscious sedation techniques are likely
to further compromise respiratory function and should
be undertaken in hospital. Similarly, GA involves risk of
respiratory impairment.

Asthma
Frequency and severity of attacks gives an indication of
the severity of the disease.

Asthma may occasionally be precipitated by anxiety.
Patients with asthma are more likely to be allergic to
drugs such as penicillin. Non-steroidal anti-inflammatory
drugs (NSAIDs) should be prescribed only if the patient
has taken the drug before on more than one occasion
without a hypersensitivity reaction.

LA may be used safely.

Treatment

® Conscious sedation techniques may be indicated in
mild asthma to reduce anxiety and avoid an attack.

® It is important to avoid GA drugs that release
histamine such as atracurium and morphine.

Other respiratory diseases

Upper or lower respiratory tract infections. These do not
contraindicate dental treatment under LA or conscious
sedation although the nasal obstruction of the common
cold may make treatment with an open mouth uncom-
fortable for the patient. Similarly, patients may find it
difficult to inhale nitrous oxide. It is usually preferable
to postpone treatment especially if the patient is pyrex-
ial. Elective GA treatment should be postponed because
of the risk of causing much more serious infection as a
consequence of a reduced immune response or intuba-
tion transferring microorganisms further into the respi-
ratory tract.

Cystic fibrosis. The best time for sedation/GA for
patients with cystic fibrosis should be discussed with
the patient’s physician. Sedation should be undertaken
in hospital.

Pulmonary tuberculosis. 1f active and open, this is
highly infective and dental treatment should be
postponed.

Haematological disorders

Anaemia

Low haemoglobin levels owing to decreased red cell
mass implies a reduced oxygen-carrying capacity of the
blood. There may be associated oral signs and symp-
toms such as sore mouth or angular stomatitis.

Elective sedation/GA treatment should be post-
poned until the anaemia has been treated by the
patient’s GP or specialist. Patients are at risk of hypoxia
when respiratory depressant sedatives are administered



and during induction and recovery of GA. Such a risk is
more significant if the patient’s oxygen-carrying capac-
ity is already reduced.

Sickle cell anaemia. Red cells sickle and cause infarcts
or, rarely, haemolysis in sickle cell anaemia. Sickling
tests detect the specific haemoglobin form (HbS).
Electrophoresis distinguishes homozygous (SS), het-
erozygous (AS) states and other haemoglobin variants.
Sickle cell crisis is precipitated by hypoxia, dehydra-
tion, pain and infection.

Leukaemia
The acute leukaemias pose problems of oral infections,
gingival swelling and ulceration, anaemia, bleeding and
immunocompromise. The chronic leukaemias pose sim-
ilar problems to the acute leukaemias.
Elective dental treatment other than preventive
should be postponed until a remission period.
Infections should be treated aggressively with
antibiotics and antifungal agents. NSAIDs should be
avoided because of the increased risk of gastrointestinal
bleeding.

Lymphoma

Hodgkin's and non-Hodgkin’s lymphomas may present
as enlargement of the cervical lymph nodes. They pose
problems of oral infections, anaemia, bleeding and
immunocompromise.

Bleeding disorders

Haemostasis consists of vessel constriction, platelet plug
formation and the coagulation cascade. Defects of any of
the components of haemostasis will be of significance in
dentistry.

Patients should be investigated and managed in the
hospital setting even for treatment under LA. The
haematologist should be involved.

Thrombocytopenia. Patients will require platelet trans-
fusion before any invasive dental treatment coagulation.

Specific coagulation defects. Coagulation factor replace-
ment is required.

Emergency management of a bleeding patient. This may
consist of giving fresh frozen plasma and vitamin K.

Endocrine disease

Diabetes mellitus

Patients with diabetes mellitus are immunocompro-
mised and require early vigorous treatment of infec-
tions. Where surgery is being performed patients may
need antibiotic prophylaxis. It should be established
whether the patient is controlled with diet alone, tablets
or insulin injections. If the patient is not to be starved
(LA or sedation), then treatment is arranged so as to
interfere least with mealtimes and the patient is
instructed to take medications and food as normal.

Treatment

® The patient should be reasonably well controlled
before sedation/GA. When the patient is starved
prior to a GA they must have their oral
hypoglycaemic drug or insulin adjusted. A common
regimen for patients using insulin is an infusion of
soluble insulin (Actrapid) and potassium in a bag of
dextrose during the period of starvation and
continued until a normal diet is taken. The number
of units of Actrapid in the infusion can be adjusted
according to the blood glucose estimations and then
new infusion bags are set up.

¢ Hypoglycaemia must be avoided as it may cause
brain damage. Blood glucose should be measured
regularly with BM-Stix or blood glucose tests
because control is upset by surgery and anaesthesia.

Hypothyroidism and hyperthyroidism
Patients with hypothyroidism should avoid opioids,
sedatives and GA. They are, therefore, best treated using
LA unless well managed with thyroxine.

There is a serious risk of arrhythmias if an untreated
hyperthyroid patient receives a GA.

Hypoparathyroidism and hyperparathyroidism

Hypoparathyroidism. This should be considered in
patients presenting with facial paraesthesia or twitch-
ing. Other signs include delayed tooth eruption and
ename] hypoplasia.

Hyperparathyroidism. This may cause oral signs, as
described in Chapter 7. GA may be complicated by the
risk of arrhythmias and sensitivity to muscle relaxants.

Hepatic disease

Hepatic disease can cause problems with production of
clotting factors and drug metabolism. There is a cross-
infection risk if viral hepatitis is present.

Clotting dysfunction. The diagnosis should be con-
firmed and the severity of problem (by arranging for a
coagulation screen) prior to treatment and especially
before surgery. Patients may need vitamin K or fresh-
frozen plasma to correct coagulation and, therefore,
should be managed in hospital.

Drugs. Prescribing is a problem and many drugs
should be used with caution or avoided completely in
severe hepatic disease. Paracetamol, NSAIDs, sedatives
are among these. Any drug prescribing should include
reference to a drug formulary. It is difficult to predict the
impairment of drug metabolism even when using liver
function tests.

Cross-infection. Universal precautions for cross-infec-
tion control means that all patients, whether known
high risk or not, should be managed in the same way to
minimise the risk of transmission of infectious agents.
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Renal disease

If there is renal disease, then drug doses should be
reduced as drug excretion may be reduced and
NSAIDs should be avoided. The severity of renal
impairment is expressed as the glomerular filtration
rate (GFR), which is usually measured by the creati-
nine clearance.

Fluid balance and sodium and potassium levels may
be upset and platelet dysfunction may lead to a bleeding
tendency.

Treatment

® Patients should receive dental treatment the day
following dialysis when any heparin is no longer
active but they are still at maximum benefit from the
dialysis.

® Patients who have undergone renal transplantation
will be receiving immunosuppressive drugs and will
require an increase to their steroid dose prior to
extensive treatment or GA. They may also require
antibiotic prophylaxis.

Gastrointestinal disease

Peptic ulceration is a relatively common disease that can
be exacerbated by NSAIDs. These drugs should not be
prescribed for patients with such a history.

Bone disease

Bone diseases are discussed in Chapter 6.

Neurological disorders

Epilepsy
Treatment

® Patients should be maintained on anticonvulsant
therapy.

® It may be advisable to undertake dental treatment
using a mouth prop in patients with poorly
controlled epilepsy.

Psychiatric disorders

Whenever a person’s abnormal thoughts, feelings or
sensory impressions cause objective or subjective harm
that is more than transitory, a mental illness may be said
to be present.

There are many classification systems, some more
helpful than others, but the distinction between the
brain and the mind often provides a philosophical diffi-
culty for patients and maybe also for some dentists.
Patients may accept a psychiatric diagnosis that is recog-
nised to be the result of organic brain disease but less

readily accept one of non-organic cause. There remains
prejudice about conditions that relate to the mind.

Acute psychiatric illness is treated in general hospital
units and the community and these patients may attend
for dental care to the general dental practitioner or com-
munity or hospital dentist.

Organic pathology. Psychiatric disorders may lead to
neglect of oral heatth. There may be potential for drug
interaction between medications for illness and those used
in dentistry, including conscious sedation and anaesthesia.

Psychological orgin. Patients may present with dental,
oral or facial physical symptoms that are of psychological
cause. The dentist should exclude organic pathology,
which may be responsible for the symptoms, by means of a
careful history, thorough examination and appropriate spe-
cial tests. The general dental practitioner may need to refer
to a dental specialist to confirm the exclusion of organic
pathology. The dentist or specialist who considers that the
patient’s symptoms may be of psychological origin should
communicate with the patient’s general medical practi-
tioner, who may be aware of multiple and variable symp-
toms and should arrange referral psychiatric assessment.

The psychoses
The psychoses may be organic where there is established
biochemical, infective or structural brain disease, or func-
tional where no such disease process can be demonstrated.
Organic psychoses may be described as acute (delir-
ium) or chronic (dementia).
Functional psychoses may be divided into disorders
of mood, manic depressive psychosis and disorders of
thinking, schizophrenia.

The neuroses
In the neuroses, there is no alteration of external reality
but rather patients try to avoid some unacceptable
aspect of themselves or of their internal reality.

Four main patterns are: anxiety neurosis and phobia,
depressive neurosis, hysteria and obsessive compulsive
neurosis.

Personality disorders

Unlike psychosis and neurosis, personality disorders
are not an illness. They may be described as extreme
personality types that handicap the individual and
include the paranoid, schizoid, antisocial and obsessive-
compulsive disorders. They often coexist or may predis-
pose to psychiatric illness.

Other psychiatric disorders
These include addictions to alcohol or drugs, eating dis-
orders and sexual dysfunction and deviation.

Medications

Most drugs have some side effects. Check for any drug
interactions with drugs being used for dental treatment.



Routine medication. It is important that patients take
their normal medication before dental treatment,
including on the morning of a GA when these may be
taken with a sip of water. Exceptions to this are:

® anticoagulants — discuss with haematology (warfarin
needs 3 days to wear off)

® monoamine oxidase inhibitors (MAOIs) should be
stopped 3 weeks before GA because of a risk of
interaction with opioids

Steroid drugs. Steroids reduce the ability of the
adrenal cortex to respond to physical stress and addi-
tional steroids are required prior to extensive treatment
or GA. This may be given as 100 mg intravenous (i.v.)
hydrocortisone and hydrocortisone may need to be con-
tinued postoperatively after major surgery. There is
some doubt as to whether such steroid cover is neces-
sary for straightforward dental treatment and tooth
extraction under local anaesthesia.

Contraceptive pill. Patients taking any estrogen-
containing oral contraceptive pill are known to be at
increased risk of developing a deep vein thrombosis and
pulmonary embolism following GA, which is associated
with reduced mobility in the postoperative period. To
eliminate this risk, the pill should be stopped 1 month
before the anaesthetic or, if emergency surgery is
required, heparin should be given. These precautions
are unnecessary when minor or intermediate surgery is
undertaken. The progesterone-only oral contraceptive
pill is associated with no increased risk and no precau-
tions are necessary.

Allergies

The patient may be aware of existing reaction to a drug,

which should then be avoided. Note that a true allergy is

an immune-mediated response comprising one or all of

skin rash, bronchospasm, flushing, hypotension,

oedema and collapse; it is not fainting after local anaes-

thetic injection or gastrointestinal effects of NSAIDs.
Allergy to latex is now more common.

Pregnancy

It is preferable to avoid drug treatments during preg-
nancy especially during the first trimester. Some dental
treatments and especially surgical procedures may be
better postponed until after the birth of the baby, other-
wise the second trimester is best. If it is necessary to pre-
scribe analgesia or antimicrobial drugs, paracetamol
and codeine and penicillin, cephalosporins and ery-
thromycin are probably the safest.
Treatment

o Elective treatment under sedation/GA is
contraindicated because midazolam and

anaesthetics may increase the risk of spontaneous
abortion. In late pregnancy there is a risk of
regurgitation with GA.

¢ Patients are likely to lose consciousness if placed in
the supine position during the third trimester
because venous return to the heart is compromised
by the fetus. Position the patient on her left side to
permit recovery.

2.3 Medical emergencies

-

Learning objectives

You should:
® have a logical approach to emergency management
® know the first-line treatment protocols

® understand the more comprehensive management
undertaken by dentists with special training, paramedics or
hospital staff

® understand when to transfer a patient to an accident and
emergency department.

Medical emergencies require prompt assessment and
action. There may not be time for a detailed assessment,
but it is possible to buy time by using a basic protocol
that simultaneously assesses and supports vital func-
tions. Fortunately, serious medical emergencies in den-
tal practice are not common, but that means that they
are all the more likely to be alarming when they do
occur. The ability to stay calm and manage the situation
successfully depends on prior planning and rehearsal
for such an event.

Emergency drugs and equipment

There are essential drugs and items of equipment that
every dental practitioner should have available for use
in an emergency. Some of these are based on providing
simple and uncomplicated treatments while others
necessitate providing early definitive treatment. Acute
asthma and anaphylaxis are two examples of emergen-
cies where simple first aid measures are inadequate and
definitive treatment should be started by the dentist
while waiting for the ambulance service to transfer the
patient to an accident and emergency (A&E) depart-
ment. This essential treatment is described as first-line
treatment in the following protocols. Some drugs are
available in preloaded syringes for fast preparation
(Fig. 12).
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Fig. 12 Emergency drugs in preloaded syringes.

Some dentists by way of special interest and training
may have the skills to provide more comprehensive
definitive management and may wish to instigate this
while waiting for the emergency services to transfer the
patient. These dentists would wish to hold a larger
range of drugs and equipment depending on their indi-
vidual experience. Such treatment is described by the
Eurther management sections in the following protocols.

Emergency conditions
Faint

Signs and symptoms

® May be preceded by nausea and closing in of visual
fields

® Pallor and sweating

® Heart rate below 60 beats/min (bradycardia) during
attack.

Clinical box
First-line treatment of faint

® | ay flat
® Give oxygen
® Expect prompt recovery.

Cause
Pain or anxiety.

Principles of treatment

® Need to encourage oxygenated blood flow to brain
as rapidly as possible

® May need to block vagal activity with atropine and
allow heart rate to increase.

Further management
If the patient is slow to recover, consider other diagnosis
or give 0.3-1 mg atropine i.v.

Hyperventilation

Signs and symptoms

e Light-headed

® Tingling in the extremities

® Muscle spasm may lead to characteristic finger
position (carpo-pedal spasm).

Clinical box
First-line treatment of hyperventilation

® Reassure

® Ask patient to re-breathe from cupped hands or
reservoir bag of inhalational sedation or general
anaesthetic apparatus.

Causes
Anxiety.

Principles of treatment

® Reduce anxiety

® Over-breathing has blown off carbon dioxide,
resulting in brain blood vessel vasoconstriction.
Return carbon dioxide levels in blood to normal.

Postural hypotension
Signs and symptoms

® Light-headed

® Dizzy

® Loss of consciousness on returning to upright or
standing position from supine position.



Clinical box
First-line treatment of postural hypotension

® Lay the patient flat and give oxygen
® Sit the patient up very slowly.

Causes

More likely to occur if the patient is taking beta-
blockers, which reduce the capacity to compensate for
normal cardiovascular postural changes.

Principles of treatment

Encourage oxygenated blood flow to brain.
Diabetic emergencies: hypoglycaemia
Signs and symptoms

® Shaking and trembling

® Sweating

® Hunger

® Headache and confusion.

Clinical box

First-line treatment of hypoglycaemia

® |f the patient is conscious, give three sugar lumps or
glucose and a little water or glucose oral gel;
repeated if necessary in 10 minutes

@ |f the patient is unconscious, inject 1mg (1 unit)

glucagon by any route (subcutaneous, intramuscular
ori.v.).

Cause

¢ Usually known diabetic
e Patient may have taken medication as normal but not
eaten before dental visit.

Principles of treatment

Return blood glucose level to normal by giving glucose
or by converting the patient’s own glycogen to glucose
by giving glucagon.

Further management

® Transfer the patient to A&E

® Give up to 50 ml 20% glucose i.v. infusion followed
by 0.9% saline flush as the glucose damages the vein

¢ Expect prompt recovery.

Grand mal epileptic seizure
Signs and symptoms

e Sudden loss of consciousness associated with fonic
phase in which there is sustained muscular

contraction affecting all muscles, including
respiratory and mastication

® Breathing may cease and the patient becomes
cyanosed

® The tongue may be bitten and incontinence occur

e After about 30 seconds, a clonic phase supervenes,
with violent jerking movements of limbs and trunk.

Clinical box

First-line treatment of epileptic seizure

® Ensure patient is not at risk of injury during the
convulsions but do not attempt to restrain convulsive
movements

® Make no attempt to put anything in mouth or between
the teeth

® After movements have subsided, place the patient in
the recovery position and check airway

® The patient may be confused after the fit: reassure
and offer sympathy

® After full recovery, send the patient home unless the
seizure was atypical or prolonged or injury occurred.

Cause

® Usually the patient is a known epileptic

® Epilepsy may not be well controlled

® Seizure may be initiated by anxiety or by flickering
light tube.

Principles of treatment

® Maintain oxygenated blood to brain
® Protect from physical harm
¢ Administer anticonvulsant.

Further management
Risk of brain damage is increased with length of attack;
therefore, treatment should aim to terminate seizure as
soon as possible.

If convulsive seizures continue for 15 minutes or
longer or are repeated rapidly (status epilepticus):

® transfer to A&E

e remove dentures, insert Guedel or nasopharyngeal
airway

® give oxygen

e give 10-20 mg i.v. diazepam (2.5 mg/30 s) as
Diazemuls but beware of respiratory depression, or
diazepam solution for rectal administration in hospital.

Hypoadrenalism
Signs and symptoms

e Pallor

¢ Confusion

® Rapid weak pulse.
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Clinical box

First-line treatment for hypoadrenalism

® [ay flat
® Give oxygen

® Give 200 mg hydrocortisone sodium succinate by
slow i.v. injection.

Cause

Usually the patient is known to have Addison’s disease
or to be taking steroids long term and has forgotten to
take the tablets.

Principles of management

® Give steroid replacement
® Determining and managing underlying cause once
the crisis over.

Further management

¢ Transfer to A&E
® Fluids and further hydrocortisone, both i.v.

Acute asthma
Signs and symptoms

® Persistent shortness of breath poorly relieved by
bronchodilators

® Restlessness and exhaustion

® Tachycardia greater than 110 beats/min and low
peak expiratory flow

® Respirations may be so shallow in severe cases that
wheezing is absent.

Clinical box
First-line treatment of acute asthmatic attack

® Excluded respiratory obstruction

® Sit the patient up

® Give oxygen

® Salbutamol (Ventolin} via a nebuliser (2.5-5 mg of
1 mg/mi nebuliser solution) or via a large-volume
spacer (two puffs of a metered dose inhaler 10-20
times: one puff every 30 seconds up to 10 puffs for a
child)

® Reassure and allow home if recovered.

Cause
Exposure to antigen but precipitated by many factors
including anxiety.

Principles of treatment

¢ Oxygenation
e Bronchodilatation.

Further management

o [f little response, transfer to A&E

¢ Hydrocortisone sodium succinate i.v.: adults 200 mg;
child 100 mg

® Add ipratropium 0.5 mg to nebulised salbutamol

¢ Aminophylline slow i.v. injection of 250 mg in 10 ml
over at least 20 minutes: monitor or keep finger on
pulse during injection.

Caution in epilepsy: rapid injection of aminophylline
may cause arrhythmias and convulsions.

Caution in patients already receiving theophylline:
arthythmias or convulsions may occur.

Anaphylactic shock
Signs and symptoms

® Paraesthesia, flushing and swelling of face, especially
eyelids and lips (Fig. 13)

¢ generalised urticaria, especially hands and feet

® wheezing and difficulty in breathing

® rapid weak pulse.

These may develop over 15 to 30 minutes following the
oral administration of a drug or rapidly over a few min-
utes following i.v. drug administration.

Clinical box

First-line treatment of anaphylactic shock

® | ay patient flat and raise feet
® Give oxygen
® Give 0.5 ml epinephrine (adrenaline) 1 mg/ml (1 in
1000) intramuscular
— 0.25 ml for 6-12 years
— 0.12 ml for 6 months to 6 years
repeated every 10 min until improvement.

Principles of treatment
Requires prompt energetic treatment of

® laryngeal oedema
® bronchospasm
® hypotension.

Further management

e Transfer to A&E

® Chlorphenamine (chlorpheniramine) 10 mg in 1 ml
intramuscular or slow i.v. injection

® Hydrocortisone sodium succinate 200 mg by slow i.v.
injection: valuable as action persists after that of
adrenaline has worn off

® Fluids i.v. (colloids) infused rapidly if shock not
responding quickly to adrenaline.
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Fig. 13 Facial flushing and swelling, especially of eyelids and
lips, in anaphylactic shock. A, child normally; B, after
anaphylactic shock.

Stroke
Signs and symptoms

® Confusion followed by signs and symptoms of focal
brain damage

® Hemiplegia or quadriplegia

® Sensory loss

® Dysphasia

¢ Locked-in syndrome (aware, but unable to respond).

Clinical box
First-line treatment of stroke

® Reassure
® Transfer to A&E.

Cause
Stroke results from either cerebral haemorrhage or cere-
bral ischaemia.

Principles of treatment
Maintain and transfer for further investigation.

Benzodiazepine overdose
Signs and symptoms

® Deeply sedated
® Severe respiratory depression.

Clinical box

First-line treatment

® Flumazenil (Annexate) 200 pg over 15 seconds as
100 pug/mi i.v. followed by 100 pg every 1 minute up
to maximum of 1 mg

® Maintain airway with head tilt/chin lift
® Give oxygen.

Cause
Overdose can result from a large or a fast dose of benzo-
diazepine or can occur in a sensitive patient.

Principles of treatment
The action of the benzodiazepine is reversed with the
specific antagonist.

Psychiatric emergencies

Signs and symptoms
Unusual/bizarre/agitated /violent behaviour.

Cause
Usually there is a known psychiatric illness.

Principles of treatment
Transfer to A&E.

Angina and myocardial infarction
Signs and symptoms

¢ Sudden onset of severe crushing pain across front of
chest, which may radiate towards the shoulder and
down the left arm or into the neck and jaw; pain
from angina usually radiates down left arm



® Skin pale and clammy

® Shallow respirations

® Nausea

® Weak pulse and hypotension

® If the pain not relieved by glyceryl trinitrate (GTN)
then cause is myocardial infarction rather than
angina.

Clinical box

First-line treatment of angina and myocardial infarction

Allow patient to rest in position that feels most
comfortable:

® in presence of breathlessness this is likely to be the
sitting position, whereas syncopal patients will want
to lie flat

® often an intermediate position will be most
appropriate.

Angina

Angina is relieved by rest and nitrates:

® Glyceryl trinitrate spray 400 ug metered dose

(sprayed on oral mucosa or under tongue and mouth
then closed)

® Give oxygen

® Allow home if attack is mild and the patient recovers
rapidly.

Myocardial infarction

If a myocardial infarction is suspected:

® give oxygen

® aspirin tablet 300 mg chewed.

Cause

® Angina results from reduced coronary artery lumen
diameter because of atheromatous plaques

® Myocardial infarction is usually the result of
thrombosis in a coronary artery.

Principles of treatment

e Pain control

® Vasodilatation of blood vessels to reduce load on heart.

Further management for severe angina or myocardial

infarction

® Transfer to A&E

® Diamorphine 5 mg (2.5 mg in older people) by slow
i.v. injection (1 mg/min)

¢ Early thrombolytic therapy reduces mortality.

Cardiac arrest
Signs and symptoms

® Unconscious
® No breathing
¢ Absent carotid pulse.

Cause

® Most cardiac arrests result from arrhythmias
associated with acute myocardial infarction or
chronic ischaemic heart disease
® The heart arrests in one of three rhythms (Fig. 14)
— VE (ventricular fibrillation) or pulseless VT
(ventricular tachycardia)
— asystole
— PEA (pulseless electrical activity) or EMD
(electromechanical dissociation).

Principles of treatment

® Circulation failure for 4 minutes, or less if the patient
is already hypoxaemic, will lead to irreversible brain
damage

® Institute early basic life support (see clinical box on
page 27) as holding procedure until early advanced
life support is available.

D

Fig. 14 Rhythms seen in cardiac arrest. A, ventricular
fibrillation (VF); B, ventricular tachycardia (VT) and absent
pulse; C, asystole; D, pulseless electrical activity (PEA).
Initially there is normal QRS complex but this soon becomes
more bizarre in appearance.



Clinical box
Early basic life support for cardiac arrest

The following instructions are based on the UK Resuscitation Council guidelines for basic life support. The essential
features are remembered by ABC: airway, breathing and circulation.
Risks to the rescuer

® Before starting a resuscitation attempt, the rescuer must rapidly assess the risks: traffic, falling masonry, toxic fumes
and other potential hazards relevant to the environment.

® Mucous membrane exposure to hepatitis B virus (HBV) and human immunodeficiency virus (HIV) is less of a risk than
needlestick exposure, strongly suggesting that the chance of infection from mouth-to-mouth ventilation is negligible.
However, the US Centers for Disease Control and Prevention advises universal precautions.

Basic life support

® |nitial patient assessment, airway maintenance, expired air ventilation and chest compression constitute basic life
support (BLS) or cardiopulmonary resuscitation.

® BLS is a ‘holding operation’ maintaining ventilation and circulation until treatment of the underlying cause can be instigated.

e BLS implies that no equipment is used. Where a simple airway or face mask is used, this is described as ‘basic life
support with airway adjunct’.

Theory of chest compression

® The ‘thoracic pump’ theory proposes that chest compression, by increasing intrathoracic pressure, propels blood out of
the thorax, forward flow occurring because veins at the thoracic inlet collapse while the arteries remain patent.

® Even when performed optimally, chest compressions do not achieve more than 30% of the normal cerebral perfusion.

Basic airway management

® Jaw thrust rather than chin lift is method of choice for trauma victim (Fig. 15).

® An oropharyngeal airway such as a Guedel or nasopharyngeal airway may be used (Fig. 16).
® A face mask used for ventilation allows oxygen enrichment (Fig. 17).

Sequence of actions
1. Ensure safety of rescuer and victim [referred to below as he, for simplicity].
2. Check whether casualty is responsive.
3. If he responds by answering or moving
® |eave him in the position in which you find him (providing he is not in further danger), check his condition and get help
if needed
® reassess him regularly.
If he does not respond
® shout for help
® open the airway by tilting the head and lifting the chin (Fig. 18).
4. Keeping the airway open; look, listen and feel for breathing.
5. If he is breathing
® turn him into the recovery position
® check for continued breathing
® send someone for help.
If he is not breathing
® send someone for help or, if you are on your own, leave the victim and go for help
® turn victim onto his back
® remove visible obstruction from the victim’s mouth
® give 2 breaths.
6. Assess the victim for signs of a circulation
® check the carotid pulse
® take no more than 10 seconds to do this.
7. If you are confident that you can detect signs of a circulation
® continue rescue breathing
® check circulation about every minute
® f the victim starts to breathe on his own but remains unconscious, turn him into the recovery position.
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Clinical box
Early basic life support for cardiac arrest

R

If there are no signs of a circulation or you are at all unsure
® start chest compression (Fig. 19)

Going for assistance

1 minute before going for help.

® combine rescue breathing and compression in a ratio of 2:15.
8. Continue until successful, help arrives, you become exhausted.

® A lone rescuer will have to decide whether to start resuscitation or go for help first. If the cause of unconsciousness is
likely to be trauma, drowning, or if the victim is an infant or a child, the rescuer should perform resuscitation for about

® |f the victim is an adult and the cause of unconsciousness is not trauma or drowning, the rescuer should assume that
the victim has a heart problem and go for help immediately it has been established that the victim is not breathing.

Fig. 15 The jaw thrust airway manoeuvre.

Further management

® Transfer to A&E
® Advanced life support.

Advanced life support for cardiac arrest

Advanced airway management techniques and specific
treatment of the underlying cause of cardiac arrest con-
stitute advanced life support (ALS).

Advanced airway management

® A self-inflating bag and mask with attached oxygen
permits ventilation with around 45% oxygen. However,
it is preferable also to use a reservoir as oxygen can
then be provided at around 90% (Fig. 20).

® The laryngeal mask airways (LMA), which seals
around the larynx, is becoming popular as it
provides more effective ventilation with a bag-valve
system than with a face mask.

¢ The ‘gold standard’ of airway management is
endotracheal intubation as it protects against

Fig. 16 The oropharyngeal (Guedal) and nasopharyngeal
airway. Insertion via the mouth (A) and nose (B).

contamination by regurgitated gastric contents and
blood, allows suctioning of the respiratory tract and
drugs can be administered by this route. However, its
use requires considerable training.

® A surgical airway intervention such as a needle
cricothyroidotomy may be necessary if it is not
possible to ventilate with bag-valve-mask or to
intubate. This may be because of maxillofacial
trauma or laryngeal obstruction. High-pressure



Fig. 17 Pocket face mask.

Fig. 19 Chest compressions: shown from above (A) and in
cross-section (B).

Fig. 20 Self-inflating bag and mask with reservoir.

Fig. 18 Head tilt and chin lift airway manoeuvre. directed toward correcting underlying causes, use of

specific drugs and defibrillation.

oxygen is given via a cannula inserted into the f
trachea, although this is only a temporary measure Defibrillation
lasting about 40 minutes until a theatre is prepared R, . . e
o Defibrillation is indicated in ventricular fibrillation
for formal tracheostomy. : ) .
and pulseless ventricular tachycardia, which are the
Specific treatment. Specific treatment algorithms commonest arrhythmias causing cardiac arrest and
(guidelines) are followed according to the electrocardio- the most treatable. However, the chances of successful
gram rhythm assessment and the clinical context. These defibrillation decline by about 5% with each minute; |

are based in best scientific evidence. Treatment is therefore early management is vital (Fig. 21).




Fig. 21 Defibrillation technique.

¢ Defibrillation depolarises most or all of the cardiac
muscle simultaneously, allowing the natural
pacemaking tissues to resume control of the heart.

o All defibrillators have two features in common: a
power source capable of providing direct current,
and a capacitor, which can be charged to a
predetermined level and subsequently discharged
through two electrodes placed on the casualty’s
chest.

® Defibrillators may be manual (the operator interprets
the rhythm and decides if a shock is necessary),
semi-automatic (when the tasks of recognising the
arrhythmia and preparing for defibrillation are
automated) or fully automatic.

2.4 Drug delivery

Learning objectives

You should:
® understand how to administer drugs by the various routes

® know the complications that can be associated with a
particular method of administration.

The administration of drugs may be required in
dentistry to provide analgesia, antibiotic or steroid
cover, a conscious sedation technique or to manage a
medical collapse. The usual routes are oral (p.o.),
intravenous (i.v.), intramuscular (i.m.) and subcuta-
neous (s.c.).

Oral administration

Drugs taken by mouth are generally not absorbed until
they reach the small intestine and this progress may be
delayed if the drugs are taken after a meal. Usually
about 75% of the drug is absorbed in 1-3 hours.
Absorption is also affected by gastrointestinal motility,
splanchnic blood flow, particle size of drug preparation
and physiochemical factors. It may be important to
observe a patient while they are taking a particular med-
ication to ensure that it has been taken. Drugs may be
taken with a limited volume of water prior to general
anaesthesia but this should always be discussed with
the anaesthetist.

Intravenous access

A variety of devices can be used to secure venous
access. Hollow metal needles of the ‘butterfly’ variety
easily become displaced, leading to extravasation of
drugs and fluids administered through them. The
cannula-over-needle device is more popular.

The veins most commonly used are the superficial
peripheral veins in the upper limbs, which may appear
very variable in their layout but certain common
arrangements are found. The veins draining the fingers
unite on the back of the hand to form three dorsum
metacarpal veins. The cephalic vein is found along the
radial border of the forearm, with the basilic vein pass-
ing up the ulnar border of the forearm. There is often a
large vein in the middle of the ventral (anterior) aspect
of the forearm, the median vein of the forearm. In the
antecubital fossa, the cephalic vein on the lateral side
and the basilic vein medially are joined by the median
cubital or antecubital vein. Although the veins in this
area are prominent and easily cannulated, there are
many other adjacent vital structures that can be
damaged (Fig. 22). These include the brachial artery,
median nerve and the medial and lateral cutaneous
nerves of the forearm.

1 Cephalic vein

2 Basilic vein

3 Median vein

4 Median cubital vein
5 Median nerve

6 Brachial artery

Fig. 22 Cubital fossa and forearm anatomy.



Complications

There are a large number of early and late complications
associated with venous cannulation. Fortunately, most
of them are relatively minor.

Early complications

® Failed cannulation: usually as a result of pushing the
needle completely through the vein; it is experience
related
Haematomas
Extravasation of fluid or drugs
Damage to other local structures
Shearing of the cannula
Fracture of the needle.
Late complications

Inflammation of the vein (thrombophlebitis)
Inflammation of the surrounding skin (cellulitis).

Intramuscular route

The intramuscular route is used to deposit a drug into
muscle. Absorption is faster than with the subcutaneous
route because muscle is very vascular. However, sys-
temic effect may take 15 to 30 minutes after injection to
occur. This site is, therefore, not appropriate for drug
delivery in cardiac arrest, although it is useful for other
medical emergencies.

Intramuscular injections are generally given at five
sites: mid-deltoid, gluteus medius, gluteus minimus,
rectus femoris and vastus lateralis (Fig. 23). The muscles
of the buttock offer a large injection site and are, there-

Deltoid

fore, frequently used for elective drug administration
such as antibiotics and analgesics in the hospital situa-
tion. However, they have the lowest drug absorption
rate. One of the main considerations in a medical emer-
gency in dentistry is ease of access in a clothed patient.

Complications

Sciatic nerve damage. This nerve arises from spinal
nerves and is the largest nerve in the lower limb, sup-
plying the entire limb except for the gluteal structures
and the medial and anterior compartments of the thigh.
Damage to this nerve is avoided by injecting into the
upper and outer quadrant of the buttock (Fig. 24).

Intravascular injection. The superior gluteal artery
enters the buttock and divides into a superficial branch,
supplying the overlying gluteus maximus, and two

—— Gluteus medius

II
: Gluteus minimus

Sciatic nerve

Fig. 24 Sciatic nerve anatomy.

Gluteus medius

Gluteus maximus

Biceps

A

Rectus femoris

Vastus lateralis

Fig. 23 Intramuscular injection sites in the arm (A) and buttocks (B).
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deep branches, an upper and lower, which supply glu-
teus medius and minimus. The accompanying veins
form an extensive plexus between the muscles. Failure
to aspirate prior to injection could result in i.v. injection.

Leakage of drug into subcutaneous tissues

Fracture of needle. This is unlikely to occur if one-third
of the needle shaft is left exposed; it therefore depends
on the correct assessment of muscle bulk and needle
length.

Subcutaneous route

In subcutaneous injection, the drug is placed into the fat
and connective tissues below the dermis but above the
muscle layer. Absorption is more rapid from this layer
than from the intradermal layer because of the
increased capillary supply, though it is slower than

absorption by the intramuscular route. This characteris-
tic is desirable when a sustained drug effect is needed.
Such factors as peripheral oedema, vasoconstriction
and the presence of burns can slow absorption; there-
fore, subcutaneous injections should not be adminis-
tered to patients with hypotension, oedema in the
injection areas, severe skin lesions such as burns and
psoriasis, or severe arterial occlusive disease in the
affected extremity.

The lateral aspect of the upper arms and thighs, the
abdomen below, above and lateral to the umbilicus, and
the upper back are the sites of injection.

Only small volumes (0.5 to 1.5 ml) of soluble, well-
diluted, non-irritating drugs should be given.

Complications
Intramuscular injection. This may occur with a faulty
technique such that the needle tip enters deeper tissues.



Self-gs__s_essment: questions

Multiple choice questions

1. Intramuscular injections:

a. Should not be given to patients with a bleeding
disorder

b. Are not appropriate for drug delivery in
emergencies because of the slow absorption into
the circulation by this route

¢. Produce the fastest absorption when a gluteal
muscle is used because these muscles have the
greatest blood flow of the muscles used

d. Of hydrocortisone can be used to mimic cortisol
secretion in patients on long-term treatment with
corticosteroids who may suffer from
adrenocortical suppression

e. Of vitamin K may be used in hospital for acute
haemorrhage caused by liver disease

2. Anaphylaxis:

a. Is mediated by IgE antibodies, which cause
release of histamine and other vasoactive
mediators to be released

b. Is most frequently caused by non-steroidal anti-
inflammatory drugs (NSAIDs) in dentistry

c. Treatment includes administration of intravenous
fluids, using sodium chloride in the first instance

d. First-line management should be the immediate
transfer of the patient to a hospital accident
department

e. Is particularly associated with antibiotics, blood
products, vaccines, aspirin and other NSAIDs,
heparin and neuromuscular blocking agents

3. A pregnant woman:

a. Who faints should be placed in the supine
position

b. With dental pain should be prescribed
paracetamol rather than a NSAID

¢. Who suffers a fracture of her mandible should
have reduction and fixation carried out using a
conscious sedation technique and local
anaesthesia rather than general anaesthesia

d. May develop an aggravation of gingivitis or a
pyogenic granuloma at the gingival margin

e. Should not work in an environment where she
might be exposed to nitrous oxide

4. Anaemia:
a. Is said to be present in an adult male if the
haemoglobin concentration is less than 13.5 g/dl

(8.4 mmol/l) and in an adult female if less than
11.5 g/dl (7.4 mmol/1I)

b. Is most commonly caused by a shortened red cell
lifespan

¢. Will result in elective surgery under general
anaesthesia being cancelled if the haemoglobin
concentration is less than 10 g/dl (6.2 mmol /1)

d. Is not associated with oral ulceration

e. Of the sickle cell type contraindicates dental
treatment under general anaesthesia

. A patient who suffers from angina:

a. May be safely treated using intravenous sedation

b. Is likely to be taking daily aspirin and, therefore,
may be at risk of postoperative haemorrhage

c. May be taking drugs that cause oral signs

d. Suffers from a pressing chest pain that may
radiate to the jaw and left arm and is not relieved
by nitrates

e. During dental treatment should be placed in the
supine position and given oxygen immediately

Case history question

Mrs Walker is an energetic 68-year-old lady. She is fit
and well apart from hypertension, which is well con-
trolled with atenolol. Two large upper anterior com-
posite fillings are unsightly and she has decided to go
ahead with the crowns that you have advised. At the
end of crown preparation treatment, you press the
auto-return button of the dental chair to sit Mrs
Walker up. She starts to say that she feels a little
dizzy and then loses consciousness.

Discuss the management of this patient.

Viva questions

1.
2.

3.

What do we mean by antibiotic prophylaxis?

How in general terms may a collapsed patient be
diagnosed and managed?

How should a patient taking warfarin be managed
prior to dental extractions?

. What is a common cause of faint in dentistry and

describe the underlying mechanism of the
collapse?

. Discuss the management of a patient who is an

insulin-dependent diabetic and presents with an
acute dento-alveolar abscess.




Self_-_-as_sessment: answers

SRS

Multiple choice answers

1. a. True. This would cause formation of a large

haematoma. Similarly, an inferior alveolar nerve
block injection could cause bleeding into the
pterygomandibular space, which at this site could
be particularly dangerous as the airway could be
obstructed by the swelling. Infiltration type
injections of local anaesthetic are much safer.

. False. Whilst not appropriate for drug
administration in the management of cardiac
arrest, the intramuscular route is suitable for
many other medical emergencies. It is preferable
to give epinephrine (adrenaline) by the
intramuscular route in anaphylaxis, for example,
rather than by the intravenous route, when
arrhythmias may lead to cardiac arrest.

. False. The gluteal muscles have the lowest
absorption rate of the muscles used for
intramuscular injections but are appropriate for
the administration of some drugs, such as
morphine for postoperative analgesia. It would
only be appropriate to use this injection site in
hospital dentistry.

. True. Steroid cover attempts to replicate the
normal rise in cortisol that occurs in stress in
those patients that are unable to mount this
response because of adrenocortical suppression.
This may be accomplished by giving steroids
orally or by intramuscular or intravenous
injection; however, steroids are least well
absorbed when given by the intramuscular route.
There is some debate about what constitutes a
significant physiological stress in dentistry. It is
likely that conservative dentistry or minor
surgery under local anaesthesia do not require
steroid cover. However, more significant surgery
or a general anaesthetic does constitute a
significant stress and it is important that cover is
provided. Adrenocortical suppression may be
assumed if the patient is currently taking
systemic steroids or has taken more than a
1-month course during the previous year.
Hydrocortisone 100 mg may be required 6 hourly
for 72 hours for major surgery under general
anaesthesia.

. False. Liver disease can lead to bleeding
disorders, as a consequence of reduced synthesis
of clotting factors, reduced absorption of vitamin
K and abnormalities of platelet function. Vitamin
K is needed for the synthesis of factors II, VIL, IX

. a.

.a.

and X. Acute haemorrhage in a patient with liver
disease may be treated with intravenous vitamin
K or fresh frozen plasma. Intramuscular injections
must be avoided as the patient has a coagulation
problem and the injection into muscle will lead to
a haematoma.

True. These mediators are released from mast
cells and basophils, producing respiratory,
circulatory, cutaneous and gastrointestinal effects.
Increased vascular permeability and peripheral
vasodilatation reduce venous return and cardiac
output.

. False. The penicillin antibiotics are the most

common cause of anaphylaxis in dentistry.
NSAIDs such as ibuprofen are recognised as
causing hypersensitivity, such as rashes, angio-
oedema and bronchospasm, but anaphylaxis is
rare compared with penicillin.

False. The hypotension of anaphylaxis may well
need management but it is preferable to use a
plasma substitute. Sodium chloride will leave the
vascular compartment much more rapidly than a
macromolecular plasma substitute substance
such as gelatin (Gelofusine or Haemaccel). It is,
therefore, better to use a plasma substitute
initially when attempting to maintain blood
pressure in shock arising in conditions such as
anaphylaxis.

. False. First-line treatment of anaphylaxis includes

restoration of blood pressure by laying the patient
flat, the administration of oxygen by therapy
mask and epinephrine (adrenaline) by
intramuscular injection. This treatment must be
carried out by the dentist as soon as the diagnosis
is made as death can occur within minutes. Thus
treatiment begins while awaiting the emergency
services to transfer the patient.

True. Anaphylactic reactions are particularly
associated with all of these medicinal products.

False. Pressure on the inferior vena cava from the
pregnant uterus can reduce venous return and
cardiac output and cause the patient to collapse if
placed supine during the third trimester. It is
important, therefore, to provide dental treatment
in a semi-supine position. Management of a faint
requires the patient to be moved onto the left side
to relieve the pressure on the vena cava.

. True. Most manufacturers advise avoiding

NSAIDs during pregnancy. Drugs should be



. a.

prescribed during pregnancy only if the expected
benefit to the mother is thought to be greater than
the risk to the fetus. All drugs should be avoided
if possible during the first trimester.

. False. General anaesthesia is best avoided during

pregnancy and elective treatment postponed.
However, the nature of the emergency surgery
may dictate that general anaesthesia has to be
used, in which case this will be safest after the
first trimester and before the last month.
Conscious sedation techniques using nitrous
oxide or an intravenous benzodiazepine such as
midazolam are not without risk themselves.

. True. These conditions usually resolve after the

birth of the baby.

True. The literature relating to nitrous oxide
exposure and risk to health professionals has
been controversial. To date, there is no direct
evidence of any causal relationship between
chronic low-level exposure to nitrous oxide and
potential biological effects. However, every
attempt should be made to reduce the level of
trace nitrous oxide to exposed health-care staff
and women should avoid the setting during the
first trimester.

True. These concentrations are typical of the
lower limits of normal for adult males and
females.

. False, The haemolytic anaemias (subdivided into

inherited and acquired types) are not the most
common. Iron-deficiency anaemia is the most
common and may result from an inadequate diet
or chronic blood loss through gastrointestinal or
menstrual bleeding.

True. While a haemoglobin concentration of

10 g/dl is less than the lower normal limit, most
anaesthetists use this figure to decide when
elective surgery should be postponed.

. False. Oral ulceration is amongst several oral

changes that may be associated with anaemia.
Others include glossitis, sore tongue, candidiasis
and angular stomatitis, although it is important to
remember that these conditions may have other
causes.

. False. Of the haemoglobinopathies, haemoglobin

S is the most clinically significant. The S gene is
carried by 10% of patients of African origin but is
also seen in Italy, Greece, Arabia and Indian
subcontinent. Homozygous patients usually have
anaemia (6-10 g/dl). Heterozygotes are almost
asymptomatic and sickling only occurs when
oxygen tensions are low. The presence or absence
of haemoglobin S should be determined before
general anaesthesia in risk groups. General

anaesthesia, while not absolutely contraindicated,
will require special precautions and may even
require exchange transfusion to raise the
percentage of haemoglobin A.

5. a. True. If angina is mild. A conscious sedation
technique may be preferable in this situation if
the patient is anxious as this will minimise the
activity of the sympathetic nervous system and
reduce the stress on the cardiovascular system.
However, angina should be controlled before
elective treatment. The clinician should only
proceed with methods with which he or she feels
competent. Generally, patients of the American
Society of Anaesthetists (ASA) physical status I
(see Table 6, p. 44) are suitable for sedation and
also some status II patients, although the latter
may require referral to the hospital service.

b. True. Angina patients are usually prescribed
aspirin (75 or 150 mg daily) to prevent future
myocardial infarction, unless contraindicated by
allergy, intolerance or active peptic ulceration.
Low-dose aspirin antiplatelet therapy is of value
in preventing arterial thrombosis and also
protects against venous thromboembolism. The
clinical significance of postoperative bleeding
depends on the severity of the surgery. Some
recent research indicates that low-dose aspirin
may lengthen the bleeding time but only within
normal limits. It has been reported that
intraoperative bleeding is more common but
postoperative haemorrhage is not.

c. True. Calcium channel blockers reduce
myocardial contractility and may cause lichenoid
reactions and gingival overgrowth.

d. False. Angina is typically an exercise-related
pressing precordial chest pain, radiating to the
jaw and left arm, but it is relieved by nitrates.

e. False. Many patients are more comfortable in an
upright or semi-reclined position than supine.
Intra-oral glyceryl trinitrate spray and oxygen
should be administered.

Case history answer

The patient should be placed in the supine position
again and her airways, breathing and circulation (ABC)
checked. Resuscitate as appropriate. If the patient is
unconscious but breathing and has a circulation, then
provide oxygen therapy and move into the recovery
position. If the patient has fainted, then a prompt
recovery could be expected. Knowledge of the patient’s
medication might suggest a diagnosis of postural
hypotension, and the patient should recover
spontaneously within a minute or so. Atenolol is a




B-adrenoceptor blocking drug commonly prescribed
for hypertension. As the heart and peripheral
vasculature are less responsive to the sympathetic
reflex on changing to an upright posture, the dental
chair should be moved slowly to allow the patient time
to compensate.

Viva answers

1. Antibiotics may be used to treat bacterial infections
or to prevent infections occurring, when treatment is
described as prophylactic. Antibiotic prophylaxis
may be used in three situations:

a. to prevent postoperative infection in a healthy
patient undergoing invasive treatment such as
major surgery or even when a wisdom tooth is
surgically removed

b. to prevent an immunocompromised patient
developing a postoperative infection following
a straightforward treatment such as dental
extraction

c. to prevent a serious infection occurring following
a bacteraemia such as patients at risk of subacute
bacterial endocarditis.

2. When confronted with a collapsed patient, the
diagnosis may not be instantly apparent. However,
the ABC (airways, breathing and circulation) of
resuscitation is the mainstay of primary assessment
and treatment. This should always be the first step.
Once confirmation of satisfactory airway, breathing
and circulation has been obtained, further assessment
may provide a working diagnosis that permits
appropriate emergency treatment. Conditions such as
acute asthma, anaphylaxis and hypoglycaemia may
be identified at this stage. Further evaluation will lead
to a definitive diagnosis and care.

3. Anticoagulants are used in the treatment of deep
vein thrombosis, following heart valve replacement
and atrial fibrillation. Anticoagulant activity is
monitored using a prothrombin time test, is
expressed as the international normalised ratio
(INR) by comparing it with a control and adjusting
for laboratory variation. An INR near 1 is normal
and patients taking anticoagulants are usually in the
range 2—4. Patients have in the past had their
INR brought down to 2.5 or less before dental
extractions. However, current evidence suggests that
no change need be made as long as the INR is
within normal range. There is evidence of rebound
thromboses caused by reducing warfarin dosage.
There is no doubt that the INR should be reduced
for major surgery. However, drug dosage must only
be adjusted on the advice of the haematologist.
Occasionally, rather than reducing the warfarin

dose prior to treatment, the haematologist may
recommend replacing the warfarin with heparin.
This is usually for patients with less stable
coagulation status.

. Anxiety is the usual cause. There is an increase in

sympathetic activity and release of adrenaline,
which causes an increase in heart rate and force of
contraction, vasodilatation of blood vessels in
skeletal muscle and vasoconstriction in skin, in
preparation for fight or flight. Venous return to the
heart is reduced because of blood pooling in skeletal
muscles not being used for fight or flight and cannot
sustain cardiac filling. This triggers a reflex vagal
activity that causes bradycardia. The massive drop
in blood pressure results in reduced blood flow to
the brain and loss of consciousness.

. An infection such as a dental abscess is more likely

to result in a rapidly spreading cellulitis in a
diabetic patient. Also, such an infection can
disrupt diabetic control. With these two factors in
mind, a thorough history and examination should
be undertaken and aggressive treatment started
promptly.

Dental history and examination. This will indicate
the cause of the abscess and the potential route of
spread. Any likely involvement of tissue spaces
about the airway is obviously important. Trismus,
cervical lymphadenopathy, pyrexia or tachycardia
indicate that the patient should be referred for
hospital admission and management. The priority,
as in other patients, is drainage; this may be via the
root canal or by extraction of the associated tooth.
These may be undertaken in the primary care setting
in early infections and if the patient is well. There
may also be the need to incise and drain an
associated intra-oral or extra-oral swelling. The
latter will be undertaken in hospital under general
anaesthesia. Intravenous antibiotics such as
penicillin together with metronidazole, fluids to
rehydrate the patient, analgesics and an antipyretic
drug may all be required. The stress of illness tends
to increase the basal requirements of insulin and it is
important to check the blood frequently.

Preoperative management. This should be meticulous
and according to an agreed policy between thie
diabetes care team, surgeons, anaesthetists and ward
staff. This may mean stopping the regular insulin and
giving a continuous infusion of balanced amounts of
glucose, potassium and insulin, which will both
maintain satisfactory glycaemic control (5-10 mmol/1)
and prevent hypokalaemia. This regimen is continued
until the patient is able to eat and drink normally.
Alternatively, insulin may be given as a variable rate
infusion, providing more flexibility.
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Overview

This chapter deals with pain; it describes the types of pain
and their significance and the methods available to the dentist
for the control of pain and anxiety.

Systemic analgesic protocols are outlined and related to the
types of procedure for which they are suitable. Considerations
of dosing schedules and preoperative and postoperative
regimens are discussed. Local anaesthetic drugs in common
use are described together with their mechanisms of action.
Drug dosages, including maximum safe doses, are covered
as are the types of complication that can arise from the use of
local anaesthetics. The use of vasoconstrictors with a local
anaesthetic is also explained.

The role of conscious sedation is outlined with both the
indications and contraindications. Nitrous oxide and the
benzodiazepines are described. Various sedation techniques
are outlined together with the methods for monitoring patients
during and after sedation.

The assessment of patients for general anaesthetic is
covered together with the possible investigations to
establish suitability and the medical conditions that can
complicate general anaesthesia. Preoperative preparation of
patients for general anaesthesia is described.

3.1 Systemic analgesia

Learning objectives

You should:

® understand the types of pain and how pain is initiated and
transmitted

® know suitable pain relief regimens to recommend patients
for systemic pain relief

e understand how to use pain relief at all stages of treatment.

Nociception and pain

Nociception. Nociception has been defined as the
process of detection and signalling the presence of a
noxious stimulus. Detection involves the activation of
specialised sensory transducers, nociceptors, attached
to Ad and C fibres.

Pain. The International Association for the Study of
Pain (IASP) has endorsed a definition of pain as an
‘unpleasant sensory and emotional experience associ-
ated with actual or potential damage, or described in
terms of such damage’. Pain involves a motivational-
affective component as well as a sensory-discriminative
dimension and can occur without nociception.

The pain system

Not all noxious stimuli that activate nociceptors are nec-
essarily experienced as pain. While the sensations we
call pain, pricking, burning, aching or stinging may
have an urgent and primitive quality, they can be modu-
lated. For example, in situations of crisis or emergency,
or even when an individual’s attention is simply else-
where, noxious inputs may trigger much less pain sen-
sation than would otherwise be expected. It is observed
that fear for survival in a war situation may suppress the
pain of an inflicted injury until the individual is away
from the immediate danger of the front line. Equally,
anxiety about undergoing elective surgery may inten-
sify the postoperative pain experience.

The variability of human pain suggests that there are
neural mechanisms that modulate transmission in pain

37




38

[

pathways and modify the individual’s emotional
experience of pain. The transmission of pain is, there-
fore, no longer viewed as a static process using exclusive
pathways from peripheral tissues through the spinal
cord to the brain but rather as messages arising from the
interplay between neuronal systems, both excitatory
and inhibitory, at many levels of the central nervous sys-
tem (CNS).

Acute pain

Acute pain has been described as pain of recent onset
and probable limited duration. It usually has a causal
relationship to injury or disease. Patients’ report of pain
stops long before healing has been completed. Pain fol-
lowing injury or surgery would be typical of this type of
pain.

Chronic pain

Chronic pain is frequently defined as pain lasting for
long periods of time; however, it is not the duration of
pain that distinguishes it from acute pain but rather the
inability of the body to restore its physiological func-
tions to normal homeostatic levels. Chronic pain com-
monly persists beyond the time of healing of an injury
and its intensity usually bears no relation to the extent of
tissue damage, indeed there may be no clearly identifi-
able cause.

Inflammatory and neuropathic pain
Clinical pain may be inflammatory or neuropathic in
origin; the former refers to pain associated with periph-
eral tissue damage, such as that produced during
surgery, and the latter refers to pain resulting from ner-
vous system dysfunction, such as is seen in postherpetic
neuralgia or trigeminal neuralgia (Ch. 13).

Both inflammatory and neuropathic pains are charac-
terised by changes in sensitivity, notably a reduction in

the intensity of the stimuli necessary to initiate pain, so
that stimuli that would never normally produce pain
begin to do so; this is called allodynia. There is also an
exaggerated responsiveness to noxious stimuli, termed
hyperalgesia.

Pain control

Several publications including reports by the Royal
College of Surgeons and College of Anaesthetists have
shown that relief of pain following surgery in the UK
has been suboptimal. Reasons include inadequate
recognition or evaluation of pain and prescription of
inappropriate drugs and inadequate doses .

Dental pain and pain after surgery

Systemic pain relief can be related to the type of proce-
dure, to the level of pain and to the needs of the particu-
lar patient (Table 3). Non-steroidal anti-inflammatory
drugs (NSAIDs) are contraindicated in:

® age over 75 years of age

® hypersensitivity to aspirin or any other NSAID
® pregnancy/breast feeding

® history of gastrointestinal bleed.

Dosing schedules

Analgesic drugs should be given at regular times
according to their half-life and at high enough doses to
ensure therapeutic plasma levels. Adequate doses of
analgesics should not be withheld because of miscon-
ceptions and fears on the part of the prescriber. It is
wrong to believe that pain is the inevitable consequence
of surgery or that the use of opioids for acute pain in
hospital will lead to addiction.

Table 3 Systemic pain relief after dental and surgical procedures

Typical pain level Type of procedure

Mild to moderate Forceps extraction

Moderate to severe

Moderate to severe
for hospital inpatient

These protocols are based on evidence from postoperative pain systematic reviews.

Surgical removal of tooth involving bone removal

Protocol

Two 500 mg paracetamol tablets every 6 hours
as necessary up to a maximum of eight tablets
in 24 hours

Ibuprofen 600 mg four times a day regularly

If inadequate: Paracetamol {500 mg)/codeine
{30 mg) combination tablets, two every 4
hours as necessary up to a maximum of eight
tablets in 24 hours

When NSAIDs contraindicated: Paracetamol
{500 mg)/codeine (30 mg) combination tablets,
two every 4 hours regularly up to a maximum
of 4 g paracetamol in 24 hours

Morphine by intravenous titration or intermittent
intramuscular injection

The Dental Practitioners’ Formufary contains a more extensive list of analgesics.



Men and women require the same analgesic doses for
pain relief, although older patients may require smaller
doses.

Pre-emptive analgesia

Sustained pain causes the pain system to become sensi-
tised and this has the effect of amplifying the pain expe-
rience significantly. Prevention of pain rather than
treating pain is, therefore, important and theoretically
could reduce the analgesic requirements after surgery.
However, the evidence for the clinical advantage of giv-
ing an analgesic before pain as opposed to giving the
same analgesic after pain is still unconvincing. Despite
the debate about pre-emption, it is worth giving sys-
temic analgesics before the local anaesthetic (LA) has
worn off or an LA during general anaesthesia (GA) to
prevent pain in the early postoperative phase, even
though this may not reduce the later analgesic require-
ments.

Preoperative patient preparation

Most patients are anxious about postoperative pain.
Relieving this anxiety by explaining how postoperative
pain will be dealt with has been shown to reduce the
postoperative pain experienced.

Patient-controlled analgesia

Usually intravenous (i.v.) morphine is used via an
infusion pump, with a lock to limit dose for safety.
Patients given this control over their own pain relief
usually use smaller doses than would have been pre-
scribed.

Route of drug administration

The oral route is preferable but tablets, capsules or oral
suspension should be chosen as appropriate for age and
the nature of the treatment. Alternative routes such as
intramuscular, i.v. and rectal may be appropriate in
hospital.

Pain and the mind

It is well established that pain and depression are
related, although the reasons for the association remain
unclear. This has led to the unfortunate situation in the
past when the dentist or other clinician, who could not
find an obvious cause of the patient’s pain, believed that
the reported pain was imaginary. It is now understood
that if a patient reports pain then that pain is real. It is
also now understood that any emotional disturbance in
a patient with pain is more likely to be a consequence
than a cause of the pain and it is dangerous to ascribe
pain routinely to psychological causation. Traditional
concepts focused either on medical or psychological
explanations for pain, but the boundaries between these
are being eroded as psychogenic cause is found to have
a biochemical ‘physical’ basis.

3.2 Local anaesthesia

Learning objectives

You should;
® understand how local anaesthetics work

® know the potency, speed of onset and duration of action of
common agents

® be aware of reasons for failure of anaesthesia and
complications that can occur

® know the safe dosages of common local anaesthetic drugs.

The correct selection of pain control technique for
patients requiring dental treatment is important for safe
and successful practice. As with other aspects of clinical
dentistry, this clinical decision making is based on
knowledge and experience. Generally patients for treat-
ment under local anaesthesia will be managed by the
dentist in primary care setting whereas those requiring a
GA will be referred to hospital. However, there may be a

few patients requiring local anaesthesia whose medical.

history dictates that they are treated in hospital. Patients
requiring conscious sedation techniques are treated in
both the primary care and hospital setting.

By common usage, the localised loss of pain sensa-
tion is referred to as ‘local anaesthesia’, rather than local
analgesia, which would be more accurate. The word
‘anaesthesia’ implies loss of all sensation including
touch, pressure, temperature and pain.

Mechanism of action

LA agents reversibly block nerve conduction and belong
to the chemical groups of amino-esters or amino-amides.

Amino-esters
Procaine was produced in 1905 and in use for more than
40 years. It is still available.

Amino-amides
Lidocaine (lignocaine) was produced in 1944 and super-
seded procaine because of its pharmacological advan-
tages. It is the most widely used LA in dentistry and has
topical anaesthetic properties.

Mepivacaine is similar to lidocaine but is used less in
dentistry.

Prilocaine is similar to lidocaine. It has low systemic
toxicity.

Bupivacaine and levobupivacaine are used where long
duration of action is important.

Articaine has been recently introduced. It is classified as
an amide although it has both an amide and an ester link.
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Potency

Procaine is the least potent. Prilocaine is three times
more potent than procaine and lidocaine is four times
more potent than procaine.

Speed of onset

Agents with high lipid solubility act more quickly.
Procaine takes longer than prilocaine and lidocaine,
which take about the same time (within 2 minutes for
infiltration injections and 3-5 minutes for inferior alveo-
lar nerve blocks).

Duration of action

Duration of action depends on the diffusion capacity of
the anaesthetic agent and the rate of its elimination.
Bupivacaine is an extremely soluble LA with a long
duration of action (6-8 hours); it is useful for postopera-
tive pain relief. Levobupivacaine is an isomer of bupiva-
caine; it has similar analgesic properties to bupivacaine
but is less cardiotoxic.

Metabolism and excretion

Amino-esters are metabolised in plasma by the enzyme
pseudocholinesterase. Amino-amides are metabolised
in the liver. Excretion occurs via the kidney.

Failure of anaesthesia
Failure of anaesthesia can occur for a number of reasons:

® inadequate dose administered: the full contents of a
dental cartridge (1.8-2.2 ml) are required to obtain a
reliable mandibular block according to minimum
dose calculations (Fig. 25)

Parotid salivary gland

Mandibular ramus — A1~ ="

Masseter muscle

Inferior alveolar nerve —

N
Lingual nerve -~

Buccinator muscle ——— NE
A

Superior constrictor

® inaccurate injection technique: inadvertent injection
of solution into a vein or muscle will result in
inadequate anaesthesia

® biological variation: duration of anaesthesia may
vary widely between individuals

® anatomical variation: can lead to ineffective
anaesthesia (e.g. of an inferior dental block when an
aberrant mandibular foramen occurs).

Complications

General complications
There are three typical types of complication.

Psychogenic. Fainting is the most common such com-
plication.

Toxic. Overdose with LA may lead to light-headed-
ness, sedation, circumoral paraesthesia and twitching.
More serious overdose can result in convulsions, loss of
consciousness, respiratory depression and cardiovascu-
lar collapse. Accidental i.v. injection may lead to exces-
sively high plasma concentration. Prilocaine has low
toxicity, similar to lidocaine, but if used in high doses
may cause methaemoglobinaemia.

Allergic. Approximately 2 000 000 dental local anaes-
thetic injections are administered daily around the
world. Reports of allergic reactions are extremely rare.
In the past, they may have been associated with the
preservative (methylparaben) that was included in the
cartridge. If a patient gives a history compatible with an
allergic reaction (rash, swelling or bronchospasm),
rather than psychogenic reaction or the consequences of
i.v. injection (tachycardia), then they should be referred
for allergy testing. Hypersensitivity reactions occur
mainly with the ester-type local anaesthetics such as
benzocaine, cocaine and procaine.

/_.Medial pterygoid muscle

S Needle in pterygo-
mandibular space

B

Fig. 25 Diagram of pterygomandibular space illustrating the need to inject an adequate dose of local anaesthetic for a reliable
block of inferior alveolar and lingual nerve conduction. A, The area covered by 1 ml of local anaesthetic, which is not sufficient to
block conduction. B, A full cartridge of local anaesthetic is necessary to block the inferior alveolar and lingual nerve conduction.



Local complications

Soft tissue trauma. Too rapid an injection or injection
of too large a volume may tear soft tissues.

Nerve trauma. A nerve may be lacerated by a needle
or stretched and traumatised by injection of solution
into the neural sheath. Prolonged paraesthesia will
result.

Intravascular injection. Injections into a vein may
result in a haematoma and/or the systemic effects of
local anaesthesia or vasoconstrictor. Injection into an
artery causes vasoconstriction and ischaemia of the tis-
sue area of supply.

Complications of inferior alveolar nerve block

® Injection into the medial pterygoid muscle may
result in trismus as well as ineffective anaesthesia.

® Deep injection into the parotid salivary gland may
result in blockade of the facial nerve and temporary
facial muscle paralysis.

® The patient may experience an “electric shock’ type
of sensation if the needle touches the inferior alveolar
nerve and the injection should only start after
withdrawing the needle 1 mm; otherwise direct
damage resulting in long-term paraesthesia may
result.

Types of local anaesthetic drugs

Topical local anaesthetics

Topical LAs may be used on intraoral mucous mem-
branes prior to intraoral injections of LA or to reduce
discomfort of minor procedures. They may also be
applied to the skin prior to venepuncture.

Intra-oral. Lidocaine (4%) is available as an ointment
or gel. There are also spray formulations (10% lidocaine)
available for intra-oral use.

Skin. Lidocaine 2.5% and prilocaine 2.5% (EMLA) or
4% tetracaine (amethocaine) (AMETOP gel). EMLA
(eutectic mixture of LA) is contraindicated in infants
under 1 year and AMETOP is not recommended in
infants under 1 month.

Application method. The LA is applied to the skin and
covered with a dressing. The dressing and gel is
removed before venepuncture 60 minutes (EMLA) or 30
minutes (AMETOP) later. Systemic absorption is low
from skin but topical LAs should never be applied to
wounds or mucous membranes, where absorption is
rapid.

Vasoconstrictors

Most LAs (except cocaine) cause blood vessel dilatation
and, therefore, a vasoconstrictor is added to diminish
local blood flow and slow absorption of the LA. In prac-
tice, LAs still enter the systemic circulation quite rapidly
but vasoconstrictors are useful to accelerate the onset,

lengthen the duration and increase the depth of anaes-
thesia. They also reduce the local haemorrhage, which
can be very helpful during surgical procedures.
Vasoconstrictors are not be used for infiltration of the
ears, fingers, toes or penis as ischaemic necrosis may
result. The concentration used is higher in dentistry than
in medicine, particularly in the UK.

Epinephrine (adrenaline)

® Natural catecholamine

® Constricts arterioles in skin and mucosa

® Increases cardiac output by raising stroke volume
and heart rate, but this effect is difficult to
accomplish with the doses in dental cartridges.

Felypressin (octapressin)

® Synthetic analogue of naturally occurring
vasopressin

¢ Constricts venous outflow and, therefore, is less
effective in haemorrhage conirol than adrenaline
(epinephrine)

® Contraindicated in pregnancy as it is similar to
oxytocin and there is a possibility of uterus
contraction, although the dose is actually very small
compared with the dose of oxytocin used by
obstetricians to induce labour.

Prilocaine with felypressin is often recommended for use
in patients with ischaemic heart disease rather than lido-
caine with adrenaline (epinephrine), but there is no evi-
dence that it is any safer. The latter is a more effective LA.

Common drugs in dentistry

Lidocaine (lignocaine)

Lidocaine is an effective LA and consequently the most
commonly used in dentistry in the UK. It is available in
dental cartridges as a plain 2% solution or with adrena-
line {(epinephrine) added in a concentration of 1:80 000.
An adrenaline (epinephrine) concentration of 1:100 000
is more common in the rest of the world.

Prilocaine

Prilocaine is available as a 4% plain solution or as a 3%
solution with 0.02 JU/ml felypressin. The latter is the usual
alternative to lidocaine with adrenaline (epinephrine) in
the UK. If a vasoconstrictor must be avoided, then plain
4% prilocaine is more effective than plain 2% lidocaine.

Atrticaine

Articaine recently became available in the UK as a 4%
solution with either 1:100 000 or 1:200 000 adrenaline
(epinephrine).

Bupivacaine
Bupivacaine is available as 0.25%, 0.5% and 0.75%
solutions in ampoules but not dental cartridges. The
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two lower concentrations are available plain or with
1:200 000 adrenaline (epinephrine). Bupivacaine has a
slow onset of anaesthesia but then provides pulpal
anaesthesia for about 2 hours and soft tissue anaes-
thesia for about 8 hours.

Drug dose for safety
Estimation of a safe dose must take into account:

® potency

® rate of absorption and excretion

® vascularity in area of administration

® patient’s age, weight, physique and clinical
condition.

The maximum recommended doses are given in Table 4.

3.3 Conscious sedation

Learning objectives

You should:

® be able to assess a patient for suitability for conscious
sedation and know the dental and medical
contraindications

® know the sedation techniques available

® know the characteristics and use of nitrous oxide and the
Denzodiazepines.

Some patients are anxious about routine dental treat-
ment, while others, who may be able to cope with
uncomplicated treatment, are worried by more unpleas-
ant procedures such as minor oral surgery with local
anaesthesia alone. Management approaches vary
according to the severity of the anxiety, the age of the
patient, the degree of cooperation and the medical his-
tory. Psychological approaches have been widely used
and range from informal and common sense methods to
formal relaxation training and hypnosis. These tech-

Table 4 Maximum recommended doses of local anaesthetics

niques are safe, free from side effects and give the
patient a sense of control.

An increasing number of patients are managed
with conscious sedation techniques in combination
with a LA but the more severely anxious and uncoop-
erative may require treatment under a GA. As patient
awareness of the risks of anaesthesia and the availabil-
ity of sedation has increased, so the demand and pop-
ularity of conscious sedation for dentistry has
increased.

The aim of a sedation technique is to keep the patient
conscious and cooperative but in a state of complete
tranquillity. Ideally, the patient should have the sensa-
tions of warmth, confidence and a pleasant degree of
dissociation from the realities of the situation. Sedation
with drugs is not a replacement for, but rather an
adjunct to, a caring and sympathetic attitude towards
the patient. The drugs and techniques used are required
to carry a margin of safety wide enough to render unin-
tended loss of consciousness unlikely.

Routes of administration. Sedative drugs may be
administered by a variety of routes, for example via the
lungs, via the gastrointestinal tract (orally or rectally),
by intramuscular injection or directly into the circula-
tion by intravenous injection. The most popular in the
UK are the inhalational, oral and i.v. routes.

Risk avoidance. When using sedation techniques, it
is important to avoid risks and the dentist should only
proceed with methods with which he or she feels com-
petent, in a surgery that is adequately equipped and
with staff that are appropriately trained. There must
always be a second person fully trained in the use of
resuscitation equipment. While UK Dental Schools
formally teach the basics of dental sedation to under-
graduates, the British General Dental Council cur-
rently advises that only dentists who have undertaken
further relevant postgraduate training should use
these techniques. All dental surgeries must have
appropriate equipment and drugs for resuscitation at
hand and the dentist and his or her team must have
the skills to use them in an emergency. The General
Dental Council clearly states the responsibilities of the
dental profession in relation to the provision of

Maximum dose in healthy

Preparation adult

Child (20 kg)

2% Lidocaine
3% Prilocaine
4% Prilocaine
4% Articaine

1 cartridge contains 2.2 ml.

4.4 mg/kg up to 300 mg (7 cartridges)
6.0 mg/kg up to 400 mg (6 cartridges)
6.0 mg/kg up to 400 mg (4.5 cartridges)
7.0 mg/kg up to 440 mg (5 cartridges)

2 cartridges

1.8 cartridges
1.4 cartridges
1.5 cartridges



safe dental sedation, and it is essential that dentists
and their staff working in these fields are familiar with
these regulations or those relevant to their country of
practice.

Assessment for conscious sedation

indications

Psychological indications

Anxiety may be the most obvious and common reason
for prescribing conscious sedation rather than a LA but
it is important to confirm this by discussion rather than
accept a request for sedation from a patient who may
not be aware of its implications or of treatment alterna-
tives. It may be necessary to justify the selection and
patient preference alone is not sufficient reason.
Extremely anxious patients may require GA for their
dental management.

Dental indications

Moderately difficult or prolonged procedures such as
dental implant surgery may be an indication for seda-
tion. Some patients who are happy to undergo routine
dental treatment with a LA alone may require sedation
to accept oral surgery procedures. Anxiety-induced gag-
ging is often very successfully managed with sedation.
Extensive dental treatment or surgery may require GA.

Medical indications

Systemic disorders such as mild angina, controlled
hypertension or controlled anxiety-induced asthma may
be an indication for the use of sedation as this minimises
the psychological response to stress and so will reduce
the activity of the sympathetic nervous system. This
may avoid, or at least reduce, the likelihood of an angina
or asthma attack or of raising the systemic blood pres-
sure. Those with cardiorespiratory disease should
receive supplemental oxygen.

In disorders such as spasticity, multiple sclerosis or
parkinsonism, where a patient may be eager to coop-
erate but physically unable to do so, benzodiazepine
sedation may be of use because of its muscle relaxant
properties. Similarly, patients with controlled epilepsy
may benefit from the anticonvulsant property of
benzodiazepines.

Contraindications

Psychological and social contraindications

It is better to admit defeat and arrange for treatment
under a GA than to attempt sedation of a totally unco-
operative patient. Successful sedation requires a patient
to have sufficient intellect, insight and cooperation.
Psychologically immature individuals unmanageable
with LA alone may exhibit disinhibited or childish
behaviour when sedated and so a GA may be preferable.

Patients who are unable to provide a responsible
adult (over 16 years) to accompany them, escort them
home and remain with them for the rest of the day are
not suitable for treatment with intravenous sedation or
GA.

Dental contraindications

Prolonged or difficult oral surgery is a contraindication
to treatment under any form of sedation as this may
stretch both the patient and operator beyond their limits
of endurance. It must also be remembered that sedation
techniques do not reduce surgical morbidity. Planned
GA may be preferable.

Medical contraindications

Allergy. Allergy to sedatives or anaesthetics are obvi-
ously an absolute contraindication to the use of these
drugs, but such allergies are rare.

Systemic disease. Severe forms of systemic disease
such as a recent myocardial infarct or poorly controlled
or severe hypertension or angina may be obvious con-
traindications for sedation for GA, but even hay fever or
the common cold may contraindicate inhalational seda-
tion if there is nasal obstruction.

Respiratory disease. Chronic obstructive or restrictive
airways diseases such as bronchitis, emphysema or
bronchiectasis are contraindications. Such patients are
particularly sensitive to the respiratory depression asso-
ciated with benzodiazepines and anaesthetic drugs.
Also, patients whose respiration is driven by a low par-
tial pressure of oxygen rather than their partial pressure
of carbon dioxide are likely to have their hypoxic drive
removed by the relatively high concentration of oxygen
administered during inhalational sedation. Patients
with impaired cardiac function as well as those with
chronic obstructive airways disease may be subject to
hypoxic drive.

Pregnancy. Women who are, or may be, pregnant
should preferably not be sedated or given a GA. Nitrous
oxide inactivates vitamin B,,, inhibits DNA formation
and may be teratogenic. Its use in elective situations is,
therefore, contraindicated, particularly during the first
trimester when cell differentiation is occurring. Nitrous
oxide may be used safely, however, during late preg-
nancy and indeed is frequently used for pain relief dur-
ing childbirth. Animal experiments have not indicated
any teratogenic risk with midazolam, but evaluation in
human pregnancy has not been undertaken and it
would, therefore, be unwise to use it unless considered
essential. High doses of benzodiazepines in the last
trimester of pregnancy have been reported to produce
irregularities of the fetal heart rate, hypotonia, poor
sucking and hypothermia in the neonate. Midazolam
should not, therefore, be used during the last trimester.
Caution must be exercised when using intravenous
sedation for breast-feeding mothers. If using midazolam,
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it is reasonable to ask the mother not to breast feed for 8
hours after the sedation and use synthetic or pre-
expressed milk during this time.

Liver and kidney disease. Since benzodiazepines are
metabolised by the liver and excreted by the kidneys,
diseases affecting these organs may interfere with recov-
ery. Alcoholics may have some degree of liver damage
and should, therefore, be sedated with caution.

Muscle disease. Myasthenia gravis and other muscle-
weakening or muscle-wasting diseases are an absolute
contraindication to the use of benzodiazepines because
of the risk of serious respiratory depression.

Obesity. Obese patients often have poor airway con-
trol and may also have difficult veins to canulate.

Psychiatric disorders. Patients with severe psychiatric
or personality disorders may also be unsuitable for seda-
tion as disinhibiting effects have been observed. Patients
taking CNS depressants, such as potent analgesics, tran-
quillisers or sleeping tablets, may be unpredictably sen-
sitive to or tolerant of sedation. The possibility of severe
respiratory or cardiovascular depression should be
considered when using benzodiazepines.

Patients who are using non-prescribed drugs may
have increased tolerance and, if self-injecting, may have
difficult venous access.

Drug interactions. The sedative effect of midazolam
may be potentiated in patients receiving erythromycin,
particularly if the sedative is administered orally, so cau-
tion should be exercised. There are other possible drug
interactions with the benzodiazepines of varying clinical
significance (Table 5) and patients taking such medica-
tions may be better managed in the hospital environment.

Physical status. Generally, patients of physical status 1
(on the American Society of Anesthetists (ASA) grading
system, Table 6) are suitable for sedation and also some
status II patients, although the latter may require refer-
ral to a more experienced anaesthetist.

Sedative drugs

The drugs used for dental sedation are required to pro-
duce the rapid onset of a relaxed state for the period of
the dentistry but then wear off rapidly so that the

Table 5 Drug interactions with benzodiazepine

Table 6 The American Society of Anesthesiologists,
classification of physical status

Class Physical status

| No organic or psychiatric disturbance

Il Mild-to-moderate systemic disturbance

] Severe systemic disturbance

v Life-threatening severe systemic disturbance
Vv Moribund patient unlikely to survive

patient can return to a normal life. Such requirements
for potent but short-acting drugs has led to the use of:

® nitrous oxide and oxygen administered by inhalation
® benzodiazepine drugs administered i.v.

The barbiturates, which were introduced in the 1930s,
are no longer used as they depress respiration, interact
with other drugs such as anticoagulants and increase
the perception of pain. The opioids, which have been
used for thousands of years, have similarly been super-
seded by the benzodiazepines for i.v. sedation. The
‘Jorgensen technique’ of i.v. administration of pentobar-
bital, pethidine and hyoscine, which was popular for
many years, has lost favour since the development of
the benzodiazepines with their high therapeutic index
and wide safety margin.

The General Dental Council of the UK advises using
the simpl