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The aim of this book is to provide a basis for the understanding of
how medical and surgical conditions influence oral health and oral
health care, and to help dental health workers (DHWs) keep their
patients informed of health risks and respect their choices.

Learning outcomes are for DHWs to be aware of systemic disorders
and treatments that may cause complications in dental and oral health
care. The reader should thus be able to understand relevant illness
identified from the history, physical examination and investigations;
be able to present a succinct and, where appropriate, unified list of
all problems that could influence oral health care; and formulate a
diagnosis/treatment plan for each problem (appropriate to the level
of training). The reader should understand that the management of
patients with diseases should take into consideration the severity of
the condition; the type of operative procedure envisioned and, in
particular, the amount of trauma, likely distress and time taken; other
risk factors; and the health-care setting (skills/facilities) available.
They should appreciate issues of access and informed consent, and
the desirability of preventive oral health care and avoidance of harm.
The reader should also be able to communicate appropriately and
work with other health-care providers; to retrieve medical information
using the recommended further reading sections and the Internet, in
a manner that reflects an understanding of medical language, termin-
ology, and the relationship between medical terms and concepts; to
refine search strategies to improve the relevance and completeness of
retrieved items; and to identify and acquire full-text electronic docu-
ments available from the Internet sites quoted.

Though dentistry remains largely a technical subject, there are a
number of reasons why the education and training of dental profes-
sionals should have this basis. Dentistry is a profession and not a trade;
medical problems can influence oral health and health care, whilst oral
health and health care can influence general health and health care.
DHWs need to understand patients and their attitudes to health care;
they need to communicate at a reasonable level with other health pro-
fessionals, with patients and sometimes with the media; they may need
to act as advocates for patients; and, finally, they can find themselves
in need of health care. It is incumbent upon DHWs to treat their
patients in an appropriate way, taking into account both their dental
needs and any special considerations related to their medical and drug
history. To prevent any implication of negligence, a professional must
administer appropriate care, and the patient should agree to it and
receive adequate information about it. In general terms, DHWSs need
to develop strategies to identify patients at risk of medical problems, to
assess the severity of those risks and, where necessary, to recognize the
need for help and be able to seek advice from a colleague with special
competence in the relevant fields.

Since the first edition of this book to this 7th edition, the impor-
tance of medicine in dentistry, interactions between medicine and
dentistry, and the need for medical knowledge on the part of all
members of the dental team have all increased radically — as has the
whole of medicine. Increasing evidence supports, but does not prove,
an association between oral infection and various systemic diseases.
Thus there is interest in the possible associations of oral infection
(periodontitis) with conditions such as atherosclerosis, Alzheimer dis-
ease, cancers (mouth, pancreas, renal), diabetes, erectile dysfunction,

Preface

low-birth-weight babies, lung disease and rheumatoid arthritis,
although space precludes all but a passing mention. Health-care needs
are changing globally as people live longer and medical interventions
advance. The populations in many countries are often surviving and
ageing with the help of complex treatments. For example, in the UK
the proportion of people aged over 65 is predicted to increase from
16% in 2006 to 22% in 2031. Advances in surgical and medical inter-
ventions and therapeutics are astounding, raising issues in relation to
the understanding of these interventions and therapies, advantages
and disadvantages, and the importance of informed consent. The US
Federal Drug Administration recognizes this and may now approve
new drugs with a Risk Evaluation and Mitigation Strategy (REMYS),
which consists of a Medication Guide advising patients of important
safety information and a communication plan to inform health-care
providers about the serious risks associated with their use. Advances
in genetics have been equally impressive. During the life of this book,
the human genome has been completely catalogued — revealing some
23 000 protein-coding genes. However, these genes were seen to occupy
only 1.5% of the genome and, by 2012, the regulatory importance of
the remaining DNA became evident. The genetic basis for many dis-
orders has been or is being elucidated, and gene therapy is becoming
a reality.

The knowledge base of medicine has thus been extended and effec-
tive new technologies, techniques and drugs have been developed,
many of which have resulted in complications relevant to oral health
care. Many patients who would, in earlier times, have succumbed
are alive and live to much greater ages, thanks to advances in drugs,
pacemakers and other cardiac devices, radiotherapy, public health
and transplants — and they need good oral health and may well need
oral health care. A wider range of medical problems has thus become
relevant to oral health-care sciences. The world has changed further
and the relevance of the book has grown even more, with a greater
number of persons who require special care, and with increasing travel,
not least by DHWSs and trainees to developing countries. This text
has become one of the most widely used sources of information for
all DHWs who need to contend with the increasing variety of medi-
cal problems, particularly as they are aware that they face a growing
risk of litigation if they do not keep themselves familiar with current
knowledge, in line with the increasing acceptance of the need for con-
tinuing professional education and development. Sadly the evidence
base in this area is not always strong and clinicians may need to resort
to an heuristic approach. Nevertheless they should halt before making
decisions when Hungry, Angry, Late or Tired!

In addition to the comments in previous prefaces, I thank Dr Andrew
Narendran Robinson sincerely for his help with suggestions and litera-
ture searching, and Drs Paes de Almeida, Bagan, Carrozzo, Diz Dios,
Malamos and Mosqueda for help with some new illustrations.

This edition has attempted to provide information about the most
common diseases, though these, of course, vary depending on the
area of the world concerned. The main killing conditions worldwide
— trauma, cardiovascular disease, infectious and parasitic diseases,
malignant disease, cerebrovascular disease, respiratory infections,
AIDS and chronic obstructive pulmonary disease — receive consider-
able attention. There is detail on the other most common afflictions




in resource-rich countries, such as: anaemia, the common cold, dia-
betes, diarrhoea, hepatitis, lung cancer, sexually shared infections and
streptococcal sore throat (http://www.livestrong.com/article/161780-
10-most-common-health-diseases/#ixzz25tfVtfQu; accessed 12 June
2013). Less common or rare disorders do not receive so much attention.

Although previous editions have been extremely well received, the
new edition has nevertheless been updated throughout and includes
several added areas — such as a number of new medications, and com-
ment about anticonvulsant hypersensitivity syndrome, anti-synthetase
syndrome, antithrombotic therapy, biological therapies, Brugada
syndrome, cosmetic and other implants, darkroom syndrome, dental
materials hypersensitivity (chlorhexidine, nickel, titanium), drugs and
dietary interactions, E numbers, elder maltreatment, food poisoning,
hypnotherapy, implanted cardiac devices, imported infections, long
QT syndrome (LQTS), mass gathering medicine, medication-overuse
headache, Mycobacterium abscessus infections, neuropathic pain, new
antiretrovirals, new aspects of alternative medicine, new autoinflam-
matory disorders (deficiency of the interleukin-1 receptor antagonist
[DIRA]; and interleukin-36-receptor antagonist deficiency), new
hospital-associated infections, new oral anticoagulants, new sub-
stance abuse, N-methyl-p-aspartate (NMDA) antagonists such as
ketamine, parenteral nutrition, propofol infusion syndrome (PRIS),
radiocontrast media, recreational water illnesses, relapsing polychon-
dritis, self-harm, sexual minorities, titanium allergy, transfusion-related
immunomodulation (TRIM), vagal nerve stimulation therapy, vari-
ably protease-sensitive prionopathy (VPSPr),various newly recognised
immunodeficiencies, ventilator-associated pneumonia and vulnerable
people. Space precludes more than brief discussion of the association
between periodontal infection and various systemic diseases, and there
is no examination of forensic issues.

Many data are available nowadays on the Internet, and the explo-
sion in numbers of guidelines means that it is nigh on impossible to
summarize all of these in a book, especially avoiding ambiguities and
plagiarism at the same time. Increasingly, evidence-based medicine chal-
lenges current practice — including that in vital areas such as cardiopul-
monary resuscitation. Practitioners should be aware of, and use, the best
evidence-based medicine, current teaching and guidance from a respon-
sible body of opinion, which also necessitates access to updated mate-
rial such as that on the Internet: for example, http://pathways.nice.org.
uk/ or http://www.sign.ac.uk/guidelines/published/index.html (accessed
12 June 2013). There is a growing desire in the health-care community
for specific practice guidelines but, with advances in the field, guide-
lines can sometimes restrict diagnostic or therapeutic options; clinician
and patient education and discussions are the key, with decisions indi-
vidualized. Good communication between all health-care professionals
(HCPs), and between HCPs and patients, is essential and this is true
for DHWs. If contrary advice is received from another HCP, a discus-
sion around the differing opinions is advised with this practitioner.

It is important for the patient not to be compromised in any way. The
discussion should be supported by evidence-based written information
tailored to the person’s needs. Treatment and care, and the informa-
tion people are given about them, should be culturally appropriate and
should take into account people’s needs and preferences. It should also
be accessible to those with additional needs such as physical, sensory or
learning disabilities, and to people who do not speak or read English.
Patients should have the opportunity to make informed decisions about
their care and treatment, in partnership with their HCPs. If the person
agrees, families and carers should be given the option of being involved
in decisions about treatment and care. If people do not have the capac-
ity to make decisions, HCPs should follow the UK Department of
Health’s advice on consent and the code of practice that accompanies
the Mental Capacity Act in the UK.

The content of the book is for information and educational purposes
only; in no way should it be considered as a substitute for medical con-
sultation with a qualified professional. A physician should always be
consulted for any health problem or medical condition. Clinicians are
advised always to check the latest guidelines from bodies such as the
National Institute for Health and Care Excellence (NICE), the Royal
Colleges of Surgeons, the Royal Colleges of Physicians, the British
Dental Association (BDA), the General Dental Council (GDC), the
Resuscitation Council and the various specialist medical and dental
societies or associations (e.g. http://www.sdcep.org.uk/). The spectre
of litigation increasingly influences decisions and, although in some
instances guidelines may not have led to clarity, clinicians may find
their decisions difficult to defend if they fail to record a very good rea-
son for not adhering to the guidelines. Readers should always check the
most recent guidelines, drug doses, and potential reactions and inter-
actions before use, discuss management issues with the patient, and
never proceed with any intervention without the clear formal informed
consent of the patient and consultation with their health-care advisers.

The comments and recommendations herein should be used as
guidelines to care, not commandments. Unfortunately, there are very
few randomized controlled trials available to provide evidence for the
various practices, and so many of the recommendations have to be
based on consensus. Any comments or criticisms from readers will, of
course, be gratefully received, though I hope that the further signifi-
cant improvements in this edition, together with the dearth of criticism
of previous editions, means that I have fulfilled the aims as best I can.
As my now-deceased co-author Professor Rod Cawson said in the
preface to one of his other books: ‘Some people will criticize this for
being too brief, some for being too long but, sad as it may be, this is
the best I can do.’

Crispian Scully
London
2014
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KEY POINTS

e Be prepared

e Ensure access to appropriate drugs and equipment
e Ensure training

e Know who to call

e Take a medical history

This chapter is focused on the main diagnostic and management issues
in emergency management; fuller discussion of these conditions may
be found in the relevant chapters and the controversies in this area are
discussed in the references. The expanded knowledge base of medicine,
and effective new technologies, techniques and drugs have allowed
patients, who in earlier times would have succumbed, to remain alive
and live to much greater ages; such patients in particular may be prone
to medical emergencies. Collapse and other emergencies are a cause of
concern for all involved (Box 1.1).

In general terms, health-care professionals (HCPs) should develop
strategies to identify patients at risk of emergencies, assess the severity
of those risks and, where necessary, recognize the need for help and
be able to seek advice from a colleague with special competence in the
relevant fields. All need to contend with the increasing variety of medi-
cal problems, particularly as they are aware that they face a growing
risk of litigation if they do not keep themselves familiar with current
knowledge, in line with the increasing acceptance of the need for con-
tinuing professional development (CPD).

There are few randomized controlled trials (RCTs) available to
provide evidence for the various practices, and so many of the rec-
ommendations have to be based on consensus. The comments and
recommendations herein should be used as guidelines to care, not
commandments.

Annual theoretical and practical training of all clinical staff is
required. Clinical staff have an obligation to be conversant with the
current Resuscitation Council (UK) guidelines (2012) (see Further
reading). The UK General Dental Council (GDC), in Standards for
the dental team (2013), states that all dental professionals are respon-
sible for putting patients’ interests first and for acting to protect them.
Central to this responsibility is the need to ensure that HCPs are able
to deal with medical emergencies that may arise. All members of the
dental team need to know their roles in the event of an emergency.

Box 1.1 Common emergencies

e Collapse
e Fitting
e  Chest pain

e Shortness of breath

e Mental disturbances

e Reactions to drugs or sedation
e Bleeding

The GDC guidance, Principles of dental team working (2005), states
that dental staff who employ, manage or lead a team should make
sure that:

= there are arrangements for at least two people to be available
to deal with medical emergencies when treatment is planned to
take place

= all members of staff, not just the registered team members,
know their role if a patient collapses or there is another kind of
medical emergency

= all members of staff who might be involved in dealing with a
medical emergency are trained and prepared to deal with such
an emergency at any time, and regularly practise simulated
emergencies together.

The GDC has stipulated that 10 hours of training and retraining in
emergency management is a mandatory requirement of CPD in every
S-year period.

Emergencies are rare. A medical emergency occurring in dental
practice is most likely to be the result of an acute deterioration of
a known medical condition. It may pose an immediate threat to an
individual’s life and needs rapid intervention. It is best prevented! The
most common medical emergency is the simple faint. Other common
emergencies include fitting in an epileptic patient, angina pectoris
(ischaemic chest pain), hypoglycaemia in a diabetic patient and haem-
orrhage. Myocardial infarction and cardiopulmonary arrest are more
immediately dangerous (Box 1.2).

PREVENTING EMERGENCIES

Emergency management algorithms are of paramount importance
and dental employers are ultimately responsible for the performance
of their staff as regards delivery.

Confidence and satisfactory management of emergencies can be
improved by the following measures:

= Repeatedly assessing the patient whilst undertaking treatment,
noting any changes in appearance or behaviour.

= Never practising dentistry without another competent adult in
the room.

= Always having accessible the telephone numbers of the
emergency services and nearest hospital accident and emergency

Box 1.2 Likely causes of sudden loss of consciousness and collapse

e Simple faint

e Diabetic collapse secondary to hypoglycaemia
e Epileptic seizure

e Anaphylaxis

e Cardiac arrest

e Stroke

e Adrenal crisis
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Table 1.1 Suggested minimal equipment for emergency use in dentistry?

Equipment General comments

Detail

Oxygen (O,) delivery Portable apparatus for administering oxygen

Oxygen face mask (non-rebreathe type) with tube
Basic set of oropharyngeal airways (sizes 1, 2, 3 and 4)

Pocket mask with oxygen port

Self-inflating bag valve mask (BVM; 1-L size bag), where staff

have been appropriately trained

Variety of well-fitting adult and child face masks for attaching

to self-inflating bag
Portable suction
(e.g. Yankauer sucker)

Spacer device for inhalation
of bronchodilators

Automated external
defibrillator (AED)
Automated blood glucose
measuring device

Equipment for administering
drugs intramuscularly

(collapse-to-shock time <3 min)

(19 and 21 sizes)

aAfter Resuscitation Council (2012).

Single-use sterile syringes (2-mL and 10-mL sizes) and needles

Two portable oxygen cylinders (‘D" size) with pressure

reduction valves and flow meters. Cylinders should be of

sufficient size to be easily portable but also to allow for

adequate flow rates (e.g. 10L/min), until the arrival of an

ambulance or full recovery of the patient. A full ‘D’ size

cylinder contains 340L of oxygen and should allow a flow

rate of 10L/min for up to 30 min. Two such cylinders may

Portable suction with appropriate suction catheters and tubing

All clinical areas should have immediate access to an AED

Drugs as in Table 1.2

be necessary to ensure the oxygen supply does not fail

department. Details of the patient’s general medical practitioner
should be recorded in the notes.

= Training staff in emergency service contact protocols and
emergency procedures. This should be repeated annually.
All clinics should have a defined protocol for how the
emergency services are to be alerted. The protocol should
include clear directions to enable the emergency services to
locate and access the clinic. In a large building, a member
of the team should meet the emergency services at the main
entrance.

= Having a readily accessible emergency drugs box and
equipment that is checked on a weekly basis (Tables 1.1 and 1.2;
Figs 1.1-1.3).

= Taking a careful medical history, assessing disease severity,
scheduling and planning treatment carefully, and, in some cases,
administering medication prior to treatment.

= Using the simple intervention of laying the patient supine prior
to giving local analgesia/anaesthesia (LA). This will prevent
virtually all simple faints.

= Ensuring that diabetic patients have had their normal meals,
medication has been appropriately administered, and treatment
is given early in the morning session or immediately after
lunch. These measures are likely to prevent most hypoglycaemic
collapses.

All this is even more important when conscious sedation (CS) is
used, when invasive or painful procedures are planned, or when medi-
cally complex individuals are being treated. ‘Forewarned is forearmed,’
and dental professionals must ensure that medical and drug histories
are updated at each visit prior to initiating treatment. It is suggested
that disease severity should be assessed using a risk stratification
system — for example, the American Society of Anesthesiologists
(ASA) classification (Chs 2 and 3) — as this may help identify high-risk
individuals.

Few emergencies can be treated definitively in the dental clinic. The
role of the dental team is one of support and considered intervention
using algorithms that can ‘do no harm’. Previously, it has been sug-
gested that 20 or more drugs should be available to the dental profes-
sional for the management of emergencies but this is impractical, may

Table 1.2 Suggested minimal drugs for emergency use in dentistry?

Emergency

Drugs required

Dosages for adults

Anaphylaxis

Hypoglycaemia

Acute exacerbation
of asthma

Status epilepticus

Angina

Myocardial infarct

Adrenaline (epinephrine)
injection 1:1000,
1mg/mL

Oral glucose solution/
tablets/gel/powder

(e.g. GlucoGel®, formerly
known as Hypostop® gel
[40% dextrose])

Glucagon injection 1mg
(e.g. GlucaGen HypoKit)
(B, agonist)

Salbutamol aerosol
inhaler 100 mcg/
activation

Buccal or intranasal
midazolam 10mg/mL
Glyceryl trinitrate®
spray 400 mcg/metered
activation

Dispersible aspirin
300mg

Intramuscular
adrenaline (0.5mL of
1 in 1000 solution)

Repeat at 5min if
needed

Proprietary non-diet
drink or 5g glucose
powder in water

Intramuscular
glucagon 1mg

Salbutamol aerosol
Activations directly or

up to six into a spacer

Midazolam 10mg

Glyceryl trinitrate,
two sprays

Dispersible aspirin
300mg (chewed)

aAfter Resuscitation Council (2012). No corticosteroid is included.

Do not use nitrates to relieve an angina attack if the patient has recently taken
sildenafil, as there may be a precipitous fall in blood pressure; analgesics should
be used. Where possible, all emergency equipment should be single-use and latex-
free. The kit does not include any intravenous injections.

be a source of confusion and, if a drug is incorrectly administered,
may be life-threatening.

The Resuscitation Council recommendations for equipment and drugs
are detailed in Tables 1.1 and 1.2. Other agents (e.g. the midazolam
antagonist flumazenil) and equipment (e.g. a pulse oximeter) are needed
if CS is administered.

General anaesthesia (GA) must be undertaken only by anaesthetists
and where advanced life support (ALS) is available.
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Fig. 1.1 Emergency kit.

Fig. 1.2 Automatic defibrillator.

Fig. 1.3 Automatic external defibrillator (AED).

RESUSCITATION AND EMERGENCIES

The GDC does not have any guidelines on resuscitation but would refer
registrants to the Resuscitation Council, which does have relevant guidance.
Full details are available at http://www.gdc-uk.org/Dentalprofessionals/
Standards/Pages/home.aspx (accessed 30 September 2013).

The GDC'’s Principles of dental team working (2005) covers medical
emergencies.

MANAGING EMERGENCIES

For all medical emergencies, a structured approach to assessment and
reassessment prevents any symptoms and signs being missed and any

Box 1.3 Assessment in emergencies

Airway Identify foreign body obstruction and stridor

Breathing Document respiratory rate, use of accessory muscles,

presence of wheeze or cyanosis

Circulation Assess skin colour and temperature, estimate capillary refill

time (normally, 2s with hand above heart), assess rate of
pulse (normal is 70 beats/min)

Disability Assess conscious level using acronym AVPU:

o Alert

e responds to Voice

e responds to Painful stimulus

e Unresponsive

e Blood glucose

Respecting the patient’s dignity, try to elicit the cause of
acute deterioration (e.g. rash, signs of recreational drug use)

Exposure

incorrect diagnoses being made. The sequence is best remembered as
‘ABCDE’ (Box 1.3). ‘Drs ABC’ highlights the sequence:

danger (recognizing an emergency)
respiration (establishing an airway)
shout for help.

A; airway

B; breathing

C; circulation

People who collapse should be put in the ‘recovery position’ to
maintain a clear airway UNLESS there could be a neck injury, such as
after a fall or road traffic accident.

CARDIOPULMONARY RESUSCITATION

Dental staft should be trained in basic cardiopulmonary resuscitation
(CPR) so that, in the event of cardiac arrest, they should be able to:

recognize cardiac arrest (the heart stops beating)

summon immediate help (dial for the emergency services)
initiate CPR according to current resuscitation guidelines
(evidence suggests that chest compressions can be effectively
performed in a dental chair)

ventilate with high-concentration oxygen via a bag and mask
apply an automated external defibrillator (AED) as soon as
possible after collapse. Follow the machine prompts

and administer a shock if indicated, with a maximum
collapse-to-shock time of 3 minutes.

Hands-only CPR

Call the emergency services
Push hard and fast in the centre of the chest to double a person’s
chances of survival (the song ‘Stayin’ Alive’ has the right beat for
hands-only CPR)

= The method of delivering chest compressions remains the same,
as does the rate (at least 100 per minute).

EMERGENCY PROCEDURE

Call for local assistance
Assess the patient — ABCDE (as Box 1.3) — and give oxygen if
appropriate
= Use the acronym MOVE:
Monitor — reassess ABCDE regularly, attach an AED if appropriate
Oxygen — 15 L/min through a non-rebreathe mask
Verify — check that emergency services are coming
Emergency action — correct positioning and drug administration.
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Intramuscular (i.m.) injection is used nowadays for giving most
emergency drugs. The most accessible site in a clothed patient sitting
in a dental chair is the lateral aspect of the thigh. There the vastus lat-
eralis is a large muscle with no large nerves or arteries running through
it. In an emergency, the injection can be administered through cloth-
ing. The mid-point between the pelvis and the knee is the preferred site.

The Advanced Medical Priority Dispatch System (AMPDS) is a
unified system that sends appropriate aid to medical emergencies,
including systematized caller interrogation and pre-arrival instruc-
tions. AMPDS works on the following response categories:

= A (immediately life-threatening)
= B (urgent call)
= C (routine call).

This may well be linked to a performance targeting system where
calls must be responded to within a given time period. For example,
in the UK, calls rated as ‘A’ on AMPDS aim to have a responder on
scene within 8 minutes.

The ‘ABCDE’ approach to the sick patient

The ‘ABCDE’ approach to the sick patient is outlined at http://www.
resus.org.uk/pages/MEdental.pdf by the UK Resuscitation Council
(2006, updated 2012; accessed 30 September 2013). Appendix (i),
which cannot be bettered, and states:

Dental Practitioners, Dental Care Professionals and their staff
should be familiar with standard resuscitation procedures as recom-
mended by the Resuscitation Council (UK). In all circumstances
it is advisable to call for medical assistance as soon as possible by
dialling 999 and summoning an ambulance.

Early recognition of the ‘sick’ patient is to be encouraged. Pre-
empting any medical emergency by recognising an abnormal breathing
pattern, an abnormal patient colour or abnormal pulse rate, allows
appropriate help to be summoned, e.g. ambulance, prior to any patient
collapse occurring. A systematic approach to recognising the acutely
ill patient based on the ABCDE’ principles is recommended. Accurate
documentation of the patient’s medical history should further allow
those ‘at risk’ of certain medical emergencies to be identified in
advance of any proposed treatment. The elective nature of most den-
tal practice allows time for discussion of medical problems with the
patient’s general medical practitioner where necessary. In certain cir-
cumstances this may lead to a postponement of the treatment indicated
or a recommendation that such treatment be undertaken in hospital.

General principles

1. Follow the Airway, Breathing, Circulation, Disability, and
Exposure approach (ABCDE) to assess and treat the patient.

2. Treat life-threatening problems as they are identified before
moving to the next part of the assessment.

3. Continually reassess, starting with Airway, if there is further
deterioration.

4. Assess the effects of any treatment given.

5. Recognise when you need extra help and call for help early.
This may mean dialling 999 for an ambulance.

6. Use all members of your dental team. This will allow you to do
several things at once, e.g. collect emergency drugs and equip-
ment, dial 999.

7. Organise your team and communicate effectively.

8. The aims of initial treatment are to keep the patient alive,
achieve some clinical improvement and buy time for further
treatment whilst waiting for help.

9. Remember — it can take a few minutes for treatment to work.

10. The ABCDE approach can be used irrespective of your
training and experience in clinical assessment or treatment.
Individual experience and training will determine which treat-
ments you can give. Often only simple measures such as laying
the patient down or giving oxygen are needed.

First steps

= Inan emergency, stay calm. Ensure that you and your staff are
safe.
Look at the patient generally to see if they ‘look unwell’.
In an awake patient ask, ‘How are you?’ If the patient is
unresponsive, shake him and ask, Are you all right?” If they
respond normally, they have a clear airway, are breathing and
have brain perfusion. If they speak only in short sentences, they
may have breathing problems. Failure of the patient to respond
suggests that they are unwell. If they are not breathing and
have no pulse or signs of life, start CPR according to current
resuscitation guidelines.

Airway (A)

Airway obstruction is an emergency.

1. Look for the signs of airway obstruction:

+  Airway obstruction causes ‘paradoxical’ chest and abdom-
inal movements (‘see-saw’ respirations) and the use of
the accessory muscles of respiration, e.g. neck muscles.
Central cyanosis (blue lips and tongue) is a late sign of
airway obstruction. In complete airway obstruction, there
are no breath sounds at the mouth or nose.

+ In partial airway obstruction, air entry is diminished and
usually noisy:

Inspiratory ‘stridor’ is caused by obstruction at the laryn-
geal level or above.
Expiratory ‘wheeze’ suggests obstruction of the lower
airways, which tend to collapse and obstruct during expira-
tion. This is most commonly seen in patients with asthma
or chronic obstructive pulmonary disease.
Gurgling suggests there is liquid or semi-solid foreign
material in the upper airway.
Snoring arises when the pharynx is partially occluded by
the tongue or palate.

2. Airway obstruction is an emergency:

+ Inmost cases, only simple methods of airway clearance are
needed:

Airway opening maneeuvres — head tilt/chin lift or jaw thrust.

Remove visible foreign bodies, debris or blood from the

airway (use suction or forceps as necessary ).

Consider simple airway adjuncts, e.g. oropharyngeal airway.
3. Give oxygen initially at a high inspired concentration:

+ Use a mask with an oxygen reservoir. Ensure that the
oxygen flow is sufficient (15 litres per minute) to prevent
collapse of the reservoir during inspiration.

+ If you have a pulse oximeter, titrate the oxygen delivery
aiming for normal oxygen saturation levels (94-98%).


http://www.resus.org.uk/pages/MEdental.pdf
http://www.resus.org.uk/pages/MEdental.pdf
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In very sick patients this may not be possible and a lower
oxygen saturation (more than 90%) is acceptable for a
short period of time.

Breathing (B)

During the immediate assessment of breathing, it is vital to diag-
nose and treat immediately life-threatening breathing problems, e.g.
acute severe asthma.

1. Look, listen and feel for the general signs of respiratory dis-
tress: sweating, central cyanosis (blue lips and tongue), use of
the accessory muscles of respiration (muscles of the neck) and
abdominal breathing.

2. Count the respiratory rate. The normal adult rate is 12 to 20
breaths per minute and a child’s rate is between 20 and 30
breaths per minute. A high, or increasing, respiratory rate is a
marker of illness and a warning that the patient may deterio-
rate and further medical help is needed.

3.  Assess the depth of each breath, the pattern (rhythm) of res-
piration and whether chest expansion is equal and normal on
both sides.

4. Listen to the patient’s breath sounds a short distance from their
face. Gurgling airway noises indicate airway secretions, usually
because the patient cannot cough or take a deep breath. Stridor
or wheeze suggests partial, but important, airway obstruction.

5. [If the patient’s depth or rate of breathing is inadequate, or you
cannot detect any breathing, use bag and mask (if trained) or
pocket mask ventilation with supplemental oxygen while call-
ing urgently for an ambulance.

6. Hyperventilation and panic attacks are relatively common in
general dental practice. In most patients these will resolve with
simple reassurance.

Circulation (C)

Simple faints or vasovagal episodes are the most likely cause of
circulation problems in general dental practice. These will usually
respond to laying the patient flat and, if necessary, raising the legs
(see Appendix (ii) Syncope). The systematic ABCDE approach to
all patients will ensure that other causes are not missed.

1. Look at the colour of the hands and fingers: are they blue,
pink, pale or mottled?

2. Assess the limb temperature by feeling the patient’s hands: are
they cool or warm?

3. Measure the capillary refill time. Apply cutaneous pressure for
five seconds on a fingertip held at heart level (or just above)
with enough pressure to cause blanching. Time how long it
takes for the skin to return to the colour of the surrounding
skin after releasing the pressure. The normal refill time is less
than two seconds. A prolonged time suggests poor peripheral
perfusion. Other factors (e.g cold surroundings, old age) can
also prolong the capillary refill time.

4. Count the patient’s pulse rate. It may be easier to feel a central
pulse (i.e. carotid pulse) than the radial pulse.

5. Weak pulses in a patient with a decreased conscious level
and slow capillary refill time suggest a low blood pressure.
Laying the patient down and raising the legs may be helpful.
In patients who do not respond to simple measures urgent help
is needed and an ambulance should be summoned.

6. Cardiac chest pain typically presents as a heaviness, tightness or
indigestion-like discomfort in the chest. The pain or discomfort
often radiates into the neck or throat, into one or both arms (more
commonly the left) and into the back or stomach area. Some
patients experience the discomfort in one of these areas more than
in the chest. Sometimes pain may be accompanied by belching,
which can be misinterpreted as evidence of indigestion as the cause.
The patient may have known stable angina and carry their own
glyceryl trinitrate (GTN) spray or tablets. If they take these, the
episode may resolve. If the patient has sustained chest pain, give
GTN spray if the patient has not already taken some. The patient
may feel better and should be encouraged to sit upright if possible.
Give a single dose of aspirin and consider the use of oxygen.

(See Appendix (ii) Cardiac Emergencies. )

Disability (D)

Common causes of unconsciousness include profound hypoxia,
hypercapnia (raised carbon dioxide levels), cerebral hypoperfusion
(low blood pressure), or the recent administration of sedatives or
analgesic drugs.

1. Review and treat the ABCs: exclude hypoxia and low blood
pressure.

2. Check the patient’s drug record for reversible drug-induced
causes of depressed consciousness.

3. Examine the pupils (size, equality and reaction to light).

4.  Make a rapid initial assessment of the patient’s conscious level
using the AVPU method: Alert, responds to Vocal stimuli,
responds to Painful stimuli or Unresponsive to all stimuli.

S.  Measure the blood glucose to exclude hypoglycaemia, using a
glucose meter. If below 3.0 mmol per litre give the patient a glu-
cose containing drink to raise the blood sugar (e.g. Glucogel;
Dextrogel; GSF-syrup or Rapilose gel: see Appendix (ii)
Hypoglycaemia) or glucose by other means.

6. Nurse unconscious patients in the recovery position if their
airway is not protected.

Exposure (E)

To assess and treat the patient properly loosening or removal of
some of the patient’s clothes may be necessary. Respect the patient’s
dignity and minimize heat loss. This will allow you to see any rashes
(e.g anaphylaxis) or perform procedures (e.g. defibrillation).

OIMIVION VIE R \

See also Appendix 1.1 for the Resuscitation Council guidelines (2012)
on dealing with common emergencies.

COLLAPSE (TABLE 1.3)

The cause of sudden loss of consciousness may be suggested by the
medical history:

Collapse at the sight of a needle or during an injection is likely to
be a simple faint.

Following some minutes after an injection of penicillin, collapse
is more likely to be due to anaphylaxis.
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Table 1.3 Common emergencies

Actions; reassure patient and accompanying people, and

1. Call for 2. Give oxygen 3. Other main
Emergency Recognition assistance 15L/min actions 4. Alert emergency services
Anaphylaxis Acute Yes Yes Adrenaline Yes
Collapse (epinephrine)
500 mcg for adult
Rash i.m. (0.5mL of 1in
Angioedema 1000 adrenaline)
Wheezing Legs-up position
Angina Severe chest pain, responding to Yes Yes Glyceryl trinitrate 2 Only if no spontaneous
glyceryl trinitrate puffs sublingually recovery after action (3)
Asthma exacerbation Breathless Yes Yes Sit patient up and If no spontaneous recovery
Wheeze forwards, salbutamol after action (3)
2 x 100mcg puffs
Speechlessness for adult inhaled via
Possible cyanosis spacer
Cardiac arrest Severe chest pain, not responding Yes Yes Glyceryl trinitrate Yes
to glyceryl trinitrate 2 puffs and aspirin
Collapse 300 mg sublingually
Pallor CPR
Breathlessness
Sweating
Choking Inhaled foreign material Yes Yes Back slap five times, Only if no spontaneous
Coughing then abdominal recovery after action (3)
. thrust five times
Choking
Epileptic fit Collapse Yes Yes Protect patient from Only if no spontaneous or
Seizures harm other recovery after 5min,
. . Consieer mickmelEm persistent altered conscious
Maybe incontinence 10mg for adult in state or the fit characteristics
buccal mucosa (or are different to those
i.m. or sublingually) previously described
Faint Collapse, responding to laying flat Yes No* Lay patient flat Only if no spontaneous
Pallor Give glucose orally recovery after action (3)
Slow pulse
Sweating
No chest pain
Hypoglycaemia Confusion or aggression, often Yes Yes Blood glucose assay Only if no spontaneous
known diabetes Give glucose drink, recovery after action (3)
Shake or tremor gel or tablets
Collapse If unconscious,
glucagon 1mg for
adult i.m.
Stroke Face weakness Yes Yes - Yes

Arm weakness
Speech difficulties
(Test all above)

“Not essential but oxygen may do no harm.

= Collapse of a diabetic at lunchtime, for example, is likely to be
caused by hypoglycaemia.

= Collapse of a patient with angina or previous myocardial infarction
may be caused by a new or further myocardial infarction.

The clinical features of the episode may also aid diagnosis; for
example, severe chest pain suggests a cardiac cause. A structured and
systematic assessment, regardless of perceived causative factors, is
required to mitigate management errors.

For collapse of uncertain cause, see Table 1.3 and Figure 1.4.

The principles of the chain of survival, which applies to emergencies
where the patient is not breathing and has no pulse, involve four stages:

= Early recognition and call for help
= Early CPR

= Early defibrillation
Early ALS.

SIMPLE FAINT

Fainting (syncope) is the most common cause of sudden loss of con-
sciousness. It is associated with a loss of postural tone, and there is
spontaneous recovery. Up to 2% of patients may faint before or dur-
ing dental treatment. Young, fit, adult males in particular are prone to
faint, especially before, during and after injections.

Vasovagal (vasodepressor) attack (or pressure on the vagus) is
the usual cause of a simple faint. The diagnosis rests on the history,
upright posture, an emotional or painful stimulus, gradual not sudden
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+ Abnormal confusion
+ P or Uon AVPU scale

Patient with of one or more of the following:

+ Unconscious (breathing and pulse present)

Fig. 1.4 Reduced consciousness algorithm.

l

Assess patient
Airway
Breathing
Circulation
Disability
Check bedside blood
glucose (if appropriate)
Exposure

l

Go to Hypoglycaemia

algorithm G Y m— to use: check blood sugar

Less than 37

If equipment available and trained

|
No

4

M onitor — observe patient, reassessing A, B, C, D, E regularly
V erify help coming — document, prepare for handover and transfer

head tilt, chin lift, oral pharyngeal airway, recovery position

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)

E mergency action - place patient in safe and comfortable position, prevent secondary injury,

Yes Patient regains normal status,
A on AVPU scale, reduced
conscious level < 2 mins

v

|
« Determine cause. Faint? No
* Recheck blood glucose No ‘
* Frequent reassessment improvement Must do the
* Give oxygen [ or patient followi i
owing actions
+ Observe for 30-45 mins deteriorates 9

l

patient until ambulance service arrives
+ Continuous reassessment—-ABCD E
+ Record and document event

+ Emergency Ambulance summoned via 999 system
+ Senior member of clinical staff must not leave the

fading of consciousness, sweating, nausea, pallor, other manifestations
of autonomic activity, and rapid recovery on lying down. Simple faints
tend to occur, and recur, in young people.

Other causes of sudden loss of consciousness include:

= situational syncope provoked by coughing, micturition
(urination) or postural change

= sudden cardiac syncope due to arrhythmia or circulatory
obstruction — typically in older people

= orthostatic hypotension

= neurological disorders.

These should be considered in the differential diagnosis.
Predisposing factors for vasovagal attack include:

= anxiety
= pain
= fatigue

fasting (rarely)
high temperature and relative humidity.

Signs and symptoms of a simple faint include:

premonitory dizziness, weakness or nausea

pallor

cold, clammy skin

dilated pupils

pulse that is initially slow and weak, then rapid and full
loss of consciousness.

The simple precaution of laying patients flat before giving injections
will prevent fainting. Very rarely, patients can suffer malignant vasova-
gal syncope with recurrent, severe and otherwise unexplained syncope;
their clinical history is intermediate between that of vasovagal and
cardiac syncope, and diagnosis is confirmed by a tilt test.
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« ltchy rash (urticaria)
+ Swelling to lips, tongue or throat
+ Wheeze

reaction

Remove allergen
if possible

I
hssess patert

Airway
Breathing
Circulation
Disability
Exposure

!
batint | Consider anaphylaxisfall3

K criteria met:
be zgm:nfu c | ° Unexpected and sudden onset
w P « Clinical signs:
algorithm N Rapid breathing

Evidence of poor circulation
Stridor, hoarseness or wheeze
Tongue swelling

* Pale, clammy, rash, flushed

{

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)
V erify help coming — document, prepare for handover and transfer

E pinephrine (adrenaline) 0.5 mg (0.5 mL of 1:1000) or patient’s Epipen i.m.

Paediatric doses

>12 years 0.5 mg; 6-12 years 0.3 mg; <6 years 0.15 mg

!

epeat adrenaline 0.5 mg (0.5 m : i.m.
after 5 minutes if no improvement
Consider salbutamol inhaler if wheezy —
2 activations or 10 activations via a spacer

|
Must do the
following actions

4

+ Senior member of clinical staff must not leave the
patient until ambulance service arrives

+ Continuous reassessment—ABCD E

+ Record and document event

Fig. 1.5 Anaphylaxis algorithm.

ANAPHYLAXIS = The. c.al.lsal agents include:
penicillins — the most common cause, but also other
= Always detail known allergies and the severity of any previous antimicrobials (cephalosporins, sulphonamides, tetracyclines,
type 1 hypersensitivity reactions. vancomycin)
= Avoid possible allergens and, when this is not possible, refer the latex
patient for specialist assessment. muscle relaxants
= Life-threatening anaphylaxis may occur, despite no previous non-steroidal anti-inflammatory drugs (NSAIDs)
history of allergen exposure. opiates
= Anaphylaxis is the most severe allergic response and manifests radiographic contrast media
with acute hypotension, bronchospasm, urticaria rash and others — vaccines, immunoglobulins, various foods

angioedema (Fig. 1.5). and insect bites.
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Strict avoidance of the causal agent is essential.

Where there is a previous history of anaphylaxis, the patient
should carry a self-administered i.m. injection device, e.g.
EpiPen® (ALK-Abelld, Hungerford, Berkshire, UK) or Twinject®
(Verus Pharmaceuticals, San Diego, California, USA) (or

less commonly, an adrenaline (epinephrine) aerosol, such as
MedihalerEpi). Patients should carry 2 EpiPens® with them
because >35% of patients may require more than one adrenaline
dose and up to 20% of patients will go on to develop a biphasic
anaphylactic response sometimes hours later. The standard
dosage of adrenaline supplied by an EpiPen for adults is 0.3mL
of 11in 1000 (0.3 mg). Child-sized dosages (0.15mg) are available
as the EpiPen JR.

Diagnosis is as follows:

facial flushing, itching, paraesthesiae, oedema or sometimes
urticaria, or peripheral cold clammy skin

stridor or wheeze

abdominal pain, nausea

loss of consciousness

pallor progressing to cyanosis

rapid, weak or impalpable pulse.

Management

Treatment of an anaphylactic reaction should be based on general
life-support principles:

Use the ABCDE approach to recognize and treat problems.

Call for help early.

Treat the greatest threat to life first.

Do not delay initial treatments because of the lack of a complete
history or definite diagnosis.

Patients having an anaphylactic reaction in any setting should expect

the following as a minimum:

Recognition that they are seriously unwell

An early call for help

Initial assessment and treatments based on an ABCDE approach
Adrenaline (epinephrine) therapy if indicated

Investigation and follow-up by an allergy specialist.

CARDIAC ARREST

Cardiac arrest can occur in a patient with no previous history
of cardiac problems, but is more likely in those with a history of
ischaemic heart disease, in diabetics and older people.

Previous angina or myocardial infarction predispose to cardiac
arrest.

Ventricular fibrillation accounts for most sudden cardiac arrests.
Causes include myocardial infarction, hypoxia, drug overdose,
anaphylaxis, severe infection or severe hypotension.

After airway and breathing assessment, basic life support (BLS)
needs to be initiated immediately to maintain adequate cerebral
perfusion until the underlying cause is reversed (Fig. 1.6).

Basic life support comprises:

initial assessment

airway maintenance

chest compression

ventilation.

Management

See Figures 1.5 and 1.7.

| Collapsed/sick patient |—>| Shout for HELP!

Go to Reduced
consciousness | Responsive ;
algorithm if ¢ Check responsiveness
patient's AVPU Squeeze, shake & shout
score is not A 1
Open airway
Head tilt, chin ift
(jaw thrust)
No Assess for breathing Yes
(look, listen, feel) & signs of life
(10 seconds
L 2 maximum) v
Make sure help Assess
is on way . Airway
(Send or go for help " Breathing
(ca!l 2222/999) Respiratory arrest . Cinj(.:ulation
if alone) 5.6 breaths per minute Disability (AVPU)
. . Exposure
1 Reassess circulation Recognize & Treat
only after each minute. Oxygen, Monitoring
Commence CPR Continue until help arrives v ’access '
30 chest compressions or patient recovers
(rate 100 compressions 1
per minute)
Make sure help
1 is on way
Send or go for help
2 ventilations (call 2222/999)
Add supplemental I1If appropriate!!
oxygen and airway
adjuncts where 1
possible
Hand over to
1 emergency team/
ambulance service
AED algorithm Reassess only

if available*

!

Gauumnnnn

Continue until advanced
or immediate life
support available or
patient shows signs of
life and begins
breathing normally

if signs of life

Fig. 1.6 Cardiac arrest — basic life support algorithm (*see Fig. 1.7).

DIABETIC COLLAPSE: HYPOGLYCAEMIA

= Hypoglycaemia is dangerous because the brain becomes starved

of glucose.

= Diabetics treated with insulin, those with poor blood
glucose control and those with poor awareness of their
hypoglycaemic episodes have a greater chance of losing

consciousness.

= Remember that a collapse in a diabetic may be caused by other
emergencies, e.g. a faint or myocardial infarction. Ischaemic
heart disease is common in long-standing diabetes.

= Hypoglycaemia may present as a deepening drowsiness,
disorientation, excitability or aggressiveness, especially if it is
known that a meal has been missed.

= A management algorithm is provided in Figure 1.8.
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BLS algorithm

Shout for HELP!

Commence CPR
30 chest compressions:
2 ventilations
(rate 100 compressions
per minute)
Until AED attached

!

Attach
AED

Shock advised |« No shock advised

v

1 Shock
As indicated
on defibrillator

v

Immediately resume CPR
30 chest compressions:
2 ventilations
For 2 minutes

Immediately resume CPR
30 chest compressions:
2 ventilations
For 2 minutes

*llllllllllllllllllllll

Continue until advanced or
immediate life support available
or patient shows signs of life
and begins breathing normally

Fig. 1.7 Cardiac arrest — automated external defibrillator (AED) algorithm.

FITTING

Fits are usually seen in known epileptics.

Various factors may precipitate a fit, including not eating,
cessation of anticonvulsant therapy, menstruation and

some drugs, such as alcohol, flumazenil or tricyclic
antidepressants.

Fits may also affect people with no history of epilepsy, especially
following hypoxia from loss of consciousness for other reasons or
in hypoglycaemia.

Diagnosis of a tonic—clonic (grand mal) seizure is as follows:
loss of consciousness with rigid, extended body, which is
sometimes preceded by a brief cry

widespread jerking movements

possible incontinence of urine and/or faeces

slow recovery with the patient sometimes remaining dazed
(post-ictal).

A management algorithm for the fitting patient is shown in
Figure 1.9.

Guidance from the Resuscitation Council is as follows:

If a patient continues to fit after an ambulance has been called then the
emergency administration of buccal midazolam to assist in terminat-
ing the seizure is warranted. The dose is 10mg for adults and an appro-
priately reduced dose for children. The evidence for using midazolam in
this manner and for this indication is strong. It is recommended in the
British National Formulary, by the Advanced Paediatric Life Support
course, the National Epilepsy organisations and the Royal College of
Paediatrics and Child Health. After many years of using midazolam
for seizure control as an ‘unlicensed’ product, the drug has recently
acquired a paediatric use marketing authorisation (PUMA) from the
European Commission and as such is now classed as a ‘licensed’ prod-
uct. ‘Buccolam’ is available as a 5 mglml solution for use in children
up to 17 years old. Its use in adults will therefore remain ‘off license’
but the recommended dose is the same as that for the older child, i.e.
10mg (2ml). This ‘off license’ use is justified in the emergency situ-
ation described above. In both the ‘licensed’ and ‘off licensed’ setting,
the drug does not need to have been prescribed to the patient when used
in an emergency. It should, however, be administered by (or under the
supervision of ) a dental practitioner. There have been concerns regard-
ing the reclassification of midazolam as a ‘Schedule 3’ Controlled
Drug. Such reclassification requires certain legal processes. However,
the law for this Schedule 3 drug does NOT require safe custody, i.e.
locked cupboard, nor the need to keep a midazolam controlled drug
register. Some institutions are encouraging such practices as part of
their own Health and Safety protocols but there is no legal obligation
to do so. Similarly, concerns have been raised about acquiring stocks
of midazolam for use in the emergency setting of seizure control. A
dentist can issue a requisition for any licensed product for use within
their practice, as appropriate. The dentist will need to use the standard-
ized requisition form, FP10CDF. Dental practitioners who do not use
midazolam regularly are permitted to requisition this Schedule 3 Drug
under the conditions laid out by the Royal Pharmaceutical Society of
Great Britain in their guidance ‘Medicines, Ethics and Practice: the
professional guide for pharmacists’.

CHEST PAIN

Acute severe chest pain is usually caused by angina or, less
commonly, myocardial infarction.

Patients with ‘unstable’ angina and those with a recent history
of hospital admission for ischaemic chest pain have the highest

risk, and should not be considered for routine dental treatment in

primary care.

Diagnostic features include:

severe crushing retrosternal pain radiating down the left arm
breathlessness that may be described as ‘heartburn’
vomiting and loss of consciousness if there is an infarct
weak or irregular pulse if there is an infarct.

Management is detailed in Figure 1.10.

SHORTNESS OF BREATH

ACUTE SEVERE ASTHMA

Anxiety, infection, or exposure to an allergen or drugs may
precipitate asthma.

High-risk asthmatics include those individuals who:

take oral medication in addition to inhaled p, agonists and
corticosteroids
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Patient diabetic or at risk of hypoglycaemia and
displaying one or more of the following:

+ Sweating

+ Tremor

+ Impaired consciousness

+ Combative or aggressive behaviour

+ Coma
|

+ Convulsions

Assess patient
Airway
Breathing
Circulation
Disability [T
Check bedside blood glucose c(:;:n:::i?:l::l:es:
(if appropriate) algorithm
Exposure
l 4+
Yes
1
If equipment available and trained Any impaired
to use: check blood sugar o N )
Mild hypoglycaemia? Less than 37 )
+ Give Glucogel® or glucose | Nlo
or sugary drink Yes ‘
+ Give carbohydrate (bread ‘
or biscuit or crisps) . " « Frequent reassessment
o @lkaie o5 i G Yes Patient conscious? . Givg axygen
* Frequent reassessment f 1 + Observe for 30-45 min
+ Suggest GP follow-up Regains No
* Give oxygen consciousness? l
* Repeat blood glucose = ]
"= == s im. Glucagon 1 mg

No improvement or
patient deteriorates

No improvement or
patient deteriorates

—— | G—

v

M onitor — observe patient, reassessing A, B, C, D, E regularly

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)

V erify help coming — document, prepare for handover and transfer

E mergency action - place patient in safe and comfortable position, prevent secondary injury,
head tilt/chin lift, oral pharyngeal airway if required

i
Must do the
following actions

I

+ Emergency ambulance summoned via 999 system

+ Senior member of clinical staff must not leave the
patient until ambulance service arrives

+ Continuous reassessment—-ABCDE

* Record and document event

Fig. 1.8 Hypoglycaemia algorithm.

use a nebulizer regularly at home
have required oral steroids for their asthma within the last year
have been admitted to hospital with asthma within the last year. ]

FOREIGN BODY RESPIRATORY OBSTRUCTION

Causes of respiratory obstruction include laryngeal spasm and

= Diagnostic features are:

foreign body. Although these may occur in any individual, the

breathlessness sedated patient poses a significant risk.

expiratory wheeze = Prevention of inhalation of foreign bodies, including teeth,

use of accessory muscles — shrugging the shoulders with each crowns, filling materials or endodontic instruments, is far better
respiratory cycle with increased severity than the event occurring. At the least, such an event causes
rapid pulse (usually over 110 beats/min) with increasing severity great embarrassment, at worst respiratory obstruction, lung
but this may slow in life-threatening exacerbation. abscess or death.

Management is detailed in Figure 1.11. = Use a rubber dam.
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Go to Hypoglycaemia
algorithm

Patient with of one or more of the following:
+ Generalized fit/convulsion

+ Repeated small fits or patient post-ictal

+ Localized seizure activity

!

Assess patient
Airway
Breathing
Circulation
Disability
Check bedside blood glucose

(if appropriate)

Exposure

!

= Y g m—

If equipment available and trained
to use: check blood sugar
Less than 3?

|
No

4

geek assmEnce =) ca" amgulance, ensure su"men! sla" avallaﬂe !O assm! Wll" pallen!

M onitor — observe patient, reassessing A, B, C, D, E regularly

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)
V erify help coming — document, prepare for handover and transfer

E mergency action - place patient in safe and comfortable position, prevent secondary injury

violent respiratory efforts using accessory muscles

deepening cyanosis.

Management is shown in Figures 1.12 and 1.13.

Yes Fit self-terminating and lasting
<2 minutes and patient
known epileptic
|
Normal fit activity? No
: g:;g{,lg!eg:vn;"ﬁ; ~ No L Midazolam dose
B improvement Give buccal or intranasal midazolam 10 years to adult = 10 mg
+ Accompanied? p— tient . . EEEEEEEN _
) or patien Ensure effective airway management 5-10 years = 7.5 mg
* Orientated? deteriorates =
" 1-5=5mg
Patient may choose |
not to go to hospital Must do the
following actions
+ Emergency ambulance summoned via 999 system
+ Senior member of clinical staff must not leave the
patient until ambulance service arrives
+ Continuous reassessment—ABCD E
+ Record and document event
Fig. 1.9 Fitting/convulsions algorithm.
Diagnosis is as fOHOV‘fSZ ) . o = Diagnosis varies with the size and site of brain damage but
irregular breathing with crowing or croaking on inspiration typically includes:

loss of consciousness
unilateral weakness of the arm and leg
facial palsy.

= Management details are shown in Box 1.4.

LESS COMMON EMERGENCIES ADRENAL CRISIS: COLLAPSE OF A PATIENT WITH A

HISTORY OF CORTICOSTEROID THERAPY

STROKE = Collapse in a patient with Addison disease or a history of systemic
Stroke may rarely occur in apparently healthy patients, but is corticosteroid therapy may be caused by adrenal insufficiency,
more common in older and hypertensive individuals. A history of triggered by general anaesthesia, trauma, infections or other stress,

stroke predisposes to a further event.

but has never been recorded in primary dental care.
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+ Chest pain very mild?

+ Short in duration?

* Resolved easily with patient’s
own medication?

* No reccurrence?

Refer to patient’s GP

+ Pain radiating into arm or jaw/neck

+ Chest pain with associated nausea or sweating

+ Impending ‘sense of doom’

Patient may also have the following:

Difficulty breathing, cyanosis, pulse < 40 or > 120

(with no external factors — pain, anxiety, temperature)

Use appropriate algorithm in conjunction with this one

Breathing
Circulation
Disability
Exposure

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)
V erify help coming — document, prepare for handover and transfer
E mergency action - place patient in safe and comfortable position, consider emergency drugs as below

Fig. 1.10 Chest pain algorithm.

|
with in Chapter 6.

= Diagnosis is as follows:
pallor

pulse — rapid, weak or impalpable
loss of consciousness
rapidly falling blood pressure.
= Management is detailed in Figure 1.14.

Prevention of this emergency is contentious and will be dealt

Myocardial infarction
(known as acute
coronary syndromes)
Pulmonary embolism

Possible

4

+ Nitrate - GTN 2 sprays or 1 tablet under the tongue
+ Aspirin (oral) 300 mg chewed

Pulmonary embolism

» Maximal oxygen therapy

+ Do not give GTN if PE suspected

|
Must do the
following actions

+ Senior member of clinical staff must not leave the
patient until ambulance service arrives

+ Continuous reassessment—ABCD E

+ Record and document event

REACTIONS TO DRUGS OR SEDATION

Intravascular injection of local anaesthetic agent

m Diagnostic features may include:
agitation
confusion
drowsiness
fitting
eventually, loss of consciousness.
= Management is detailed in Box 1.5.
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Patient known to be asthmatic and complaining
of one or more of the following:

+ Difficulty breathing

* Wheeze

!

Assess patient
Airway
Breathing
Circulation
Disability
Exposure

!

* Audible wheeze
+ Not able to talk in full sentences
* Respiratory rate > 25

Mild asthma attack?

+ Give oxygen
. ) * Accessory muscle use . -
Possible allergic | _ . Exhaustic}(n s No | Salbutamol inhaler two activations
reaction « Pulse < 50 or > 110 * Observe for 45 min
> Gaiisia « Frequent reassessment
| « Cyanosis + Suggest GP follow-up
. Only need one of the above
Consider

Anaphylaxis Y(Ias
algorithm ‘

Severe or life- No improvement or

threatening asthma patient deteriorates

|
Must do the

following actions

i

Seek assistance - call ambulance, ensure sufficient staff available to assist with patient
M onitor — observe patient, reassessing A, B, C, D, E regularly
0 xygen - provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)
V erify help coming — document, prepare for handover and transfer
E mergency action - salbutamol inhaler via spacer — 10 activations

|
Must do the
following actions

I

+ Emergency ambulance summoned via 999 system

+ Senior member of clinical staff must not leave the
patient until ambulance service arrives

+ Continuous reassessment—-ABCD E

* Record and document event

Fig. 1.11 Asthma algorithm.

Temporary facial palsy, diplopia or localized facial pallor Await natural subsidence of symptoms.

m  These occur rarely as a result of action of the anaesthetic agent = If chest pain occurs, treat as above.
on the facial nerve or orbital contents; the transient effects u  Where possible, defer further immediate dental treatment.
resolve.

= If the individual is unable to blink, the eyelids should be taped
closed until the anaesthetic abates. Hypotension resulting from interaction with

antihypertensive drugs
Local anaesthetic allergy

= Usually, only palpitations are experienced.
= Identify the likely cause and reassure the patient.

Summon assistance.
Where possible, defer further immediate dental treatment.

= Assess and clear the airway.
= Allergy to LA is managed as for anaphylaxis, but is very rare. = Assess breathing and administer oxygen.
= Assess circulation.
Cardiovascular reactions to local anaesthetic = Lay the patient flat.
= Reassure.
|
|
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Assess severity
|
Severe airway Mild airway
obstruction obstruction

(ineffective cough)

1

(effective cough)

!

Encourage coughing
Continue to reassess
for signs of deterioration

or clearance of
obstruction

Shout for HELP!
|
¥ 4
Unconscious? Conscious?
Start BLS Up to 5 back
blows
Up to 5 abdominal
thrusts
Continue until Reassess
advanced or
immediate life
support available
or patient shows
signs of life and
begins breathing
normally

Fig. 1.12 Choking algorithm.

Fig. 1.13 Abdominal thrust (formerly the Heimlich manceuvre).

Box 1.4 Management of stroke

e Assess (FAST: face, arm, speech, time), clear the airway and check

breathing
e Check pulse and capillary refill
e Reassure the patient
e  Give high-flow oxygen
e Call an ambulance
e Defer dental treatment

SEDATION EMERGENCIES
Respiratory failure

Causes include drug overdose or hypoxia.

Diagnosis is as follows:

Respiratory rate slows and then stops.

There is ashen cyanosis.

Pulse is initially rapid and weak, later irregular or impalpable.
Cardiac arrest may follow.

Management is as follows:

Assess the patient using ABCDE.

Call an ambulance.

Administer no further sedation.

Lay patient flat.

Commence ventilation with bag and mask containing high
oxygen concentration.

Consider flumazenil administration.

Defer dental treatment.

Sedative drug overdose or drug interaction

Accidental overdose or the combination of the sedative agent
with another drug used by the patient may be responsible.
Diagnosis is as follows:

pallor

decreased pulse rate

hypotension

respiratory depression.

Management is as follows:

Stop the drug.

Give oxygen and ventilate artificially if required.

For midazolam overdose, give flumazenil.

If the patient progresses to cardiac arrest, commence CPR.
Call the emergency services.

Defer dental treatment.

MENTAL DISTURBANCES

HYPERVENTILATION SYNDROME

Causes of hyperventilation include:

anxiety or neurosis

pain

cardiovascular disease

nervous system disease

acidosis (either metabolic or drug-associated)

poor respiratory exchange (but in this case it is a compensatory
physiological response).

The clinical features vary widely, but neurological and

psychological features may include:

anxiety

weakness

light-headedness

dizziness

disturbed consciousness

perioral and peripheral paraesthesiae

tetany

muscle pain or stiffness.

The most common underlying diagnosis is psychological and

is typically seen in a young woman overbreathing secondary to

anxiety until carbon dioxide washout results in paraesthesia.
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Eaflen! wd" ﬂ e |o“owmg:

+ Known to be on long-term steroids or has Addison disease and
+ Signs of shock (fast heart rate, pale or grey skin colour, delayed
capillary refill time)

W

Airway
Breathing
Circulation
Disability
Check bedside blood glucose
Exposure

= Yes Blood glucose < 3

No

4

algorithm

0 xygen — provide high-flow supplemental oxygen (15 litres per minute through non-rebreathe mask)

V erify help coming — document, prepare for handover and transfer

E mergency action — place patient in safe and comfortable position - legs elevated above
heart if signs of shock

|
Must do the
following actions

Q !mergency amBu ance summonea via g!g sys!em

+ Senior member of clinical staff must not leave the
patient until ambulance service arrives

+ Continuous reassessment—ABCD E

+ Record and document event

Fig. 1.14 Adrenal insufficiency algorithm.

Box 1.5 Management of intravascular injection of local anaesthetic Box 1.6 Management of hyperventilating patients

Stop the local anaesthetic administration e Assess airway, breathing and circulation; identify any disability

Lay the patient flat e Reassure the patient

Reassure the patient e Encourage the patient to decrease the respiratory rate slowly
Assess and maintain the airway e If there is obvious sympathetic overactivity, as shown particularly by

tachycardia or arrhythmias, a cardiologist’s opinion should be obtained,
as treatment with a beta-blocker may be necessary

e Defer dental treatment until medical assessment has taken place

Check breathing and circulation
Remember that most patients recover spontaneously within half an hour

Stabilize and defer further dental treatment until another day

Cardiovascular and respiratory features may include: hypoglycaemia or other endocrine disorders
palpitations temporal lobe epilepsy

chest pain cerebral tumours.

breathlessness. = Management is detailed in Box 1.7.

Management is detailed in Box 1.6.

DISTURBED OR AGGRESSIVE BEHAVIOUR

BLEEDING
Disturbed or aggressive behaviour may be the result of:
an annoyed patient or underlying psychiatric disorder = Post-extraction bleeding causes are usually secondary to local
drugs, especially barbiturates, alcohol or other drugs of addiction trauma.
or drug withdrawal, or corticosteroids = Haemorrhagic disease, though uncommon, must always be
pain or discomfort considered (see Box 1.8 and Ch. 8).

infections, particularly in the elderly Management is detailed in Box 1.8.
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Box 1.7 Management of disturbed or aggressive behaviour

e Reassure and try to calm the patient, and not to restrain

e Do not sedate, as this may confuse the diagnosis and may occasionally
be fatal

e Remember that midazolam or diazepam is likely to worsen the
excitement of a psychotic patient

e Call an ambulance
e |f the patient is violent and uncontrollable, call the police
e Defer dental treatment

Box 1.8 Management of the bleeding patient

e Assess airway, breathing, circulation, disability and exposure

e Reassure the patient. Post-extraction bleeding often worries the patient
excessively because a little blood dissolved in saliva gives the impression
of a major bleed

e Ask partners or relatives to remain in the waiting room, as their anxiety
can prevent early resolution

e Gently clean the mouth
e Locate the source of the bleeding
e Suture the socket under local analgesia

e Enquire into the patient’s history, especially family history of abnormal
bleeding

e If the bleeding is persistent or severe and there has been an estimated
loss of more than about 500mL, or if the patient is already compromised
secondary to severe anaemia, arrange for the patient to be admitted to
hospital

e Use tranexamic acid mouthwash 5%, which may help to stabilize the clot
in the interim

e If the bleeding is uncontrollable, call an ambulance
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APPENDIX 1.1 MANAGEMENT OF COMMON
EMERGENCIES

The Resuscitation Council guidelines (2012), Appendix ii, deal with
common emergencies.

ASTHMA

Patients with asthma (both adults and children) may have an
attack while at the dental surgery. Most attacks will respond to a
few ‘activations’ of the patient’s own short-acting beta2-adreno-
ceptor stimulant inhaler such as salbutamol (100 micrograms/
actuation). Repeat doses may be necessary. If the patient does
not respond rapidly, or any features of severe asthma are present,
an ambulance should be summoned. Patients requiring additional
doses of bronchodilator should be referred for medical assessment
after emergency treatment. If the patient is unable to use the
inhaler effectively, additional doses should be given through a large-
volume spacer device. If the response remains unsatisfactory or if
the patient develops tachycardia, becomes distressed or cyanosed
(blueness around the lips or extremities), arrangements must be
made to transfer them urgently to hospital.
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Symptoms and signs

Clinical features of acute severe asthma in adults include:

» Inability to complete sentences in one breath
Respiratory rate > 25 per minute
Tachycardia (heart rate > 110 per minute).

Clinical features of life-threatening asthma in adults include:

Cyanosis or respiratory rate < 8 per minute
Bradycardia (heart rate < 50 per minute)
Exhaustion, confusion, decreased conscious level.

Treatment

= Whilst awaiting ambulance transfer, oxygen (15 litres per min-
ute) should be given.

= Assuming the patient’s nebuliser is unavailable, up to 10 activa-
tions from the salbutamol inhaler should be given using a large-
volume spacer device and repeated every 10 minutes if necessary
until an ambulance arrives. All emergency ambulances in the UK
carry nebulisers, oxygen and appropriate drugs.

= If bronchospasm is part of a more generalized anaphylactic
reaction and there are ‘life-threatening’ signs, an intramuscular
injection of adrenaline should be given (see Anaphylaxis).

u  The perceived risk of giving patients with chronic obstructive
pulmonary disease too much oxygen is often quoted but this
should not distract from the reality that ALL sick, cyanosed
patients with respiratory difficulty should be given high-flow
oxygen until the arrival of the ambulance. This short-term
measure is _far more likely to be of benefit to the patient than
any risks of causing respiratory depression.

= If any patient becomes unresponsive always check for ‘signs
of life’ (breathing and circulation) and start CPR in the
absence of signs of life or normal breathing (ignore occasional
‘gasps’). For further information about the management of the
patient with asthma see http./[www.brit-thoracic.org uklguide-
lineslasthma-guidelines.aspx (accessed 30 September 2013 ).

ANAPHYLAXIS

Anaphylaxis is a severe, life-threatening, generalized or systemic
hypersensitivity reaction. It is characterised by rapidly developing
life-threatening airway andlor breathing andlor circulation prob-
lems usually associated with skin and mucosal changes.
Anaphylactic reactions in general dental practice may follow the
administration of a drug or contact with substances such as latex in
surgical gloves. In general, the more rapid the onset of the reaction,
the more serious it will be. Symptoms can develop within minutes and
early, effective treatment may be life-saving. Anaphylactic reactions
may also be associated with additives and excipients in medicines. It
is wise therefore to check the full formulation of preparations which
may contain allergenic fats or oils (including those for topical appli-
cation, particularly if they are intended for use in the mouth).

Symptoms and signs

The lack of any consistent clinical manifestation and a wide range
of possible presentations can cause diagnostic difficulty. Clinical
assessment helps make the diagnosis.

Signs and symptoms may include:

urticaria, erythema, rhinitis, conjunctivitis
abdominal pain, vomiting, diarrhoea and a sense of impending
doom
[flushing is common, but pallor may also occur
marked upper airway (laryngeal) oedema and bronchospasm
may develop, causing stridor, wheezing andlor a hoarse voice

» vasodilation causes relative hypovolaemia leading to low blood
pressure and collapse. This can cause cardiac arrest

m respiratory arrest leading to cardiac arrest.

Treatment

= Use an ABCDE approach to recognize and treat any suspected
anaphylactic reaction. First-line treatment includes managing
the airway and breathing and restoration of blood pressure
(laying the patient flat, raising the feet) and the administra-
tion of oxygen (15 litres per minute).

= For severe reactions where there are life-threatening airway
andlor breathing andlor circulation problems, i.e. hoarseness,
stridor, severe wheeze, cyanosis, pale, clammy, drowsy, confu-
sion or coma ... adrenaline should be given intramuscularly
(anterolateral aspect of the middle third of the thigh) in a dose
of 500 micrograms (0.5mL adrenaline injection of 1:1000);
an autoinjector preparation delivering a dose of 300 micro-
grams (0.3mL adrenaline injection 1:1000) is available for
immediate self-administration by those patients known to have
severe reactions. This is an acceptable alternative if immedi-
ately available. The dose is repeated if necessary at 5-minute
intervals according to blood pressure, pulse and respiratory
function. The paediatric dose for adrenaline is based on the
child’s approximate age or weight. ...

= In any unconscious patient always check for ‘signs of life’
(breathing and circulation) and start CPR in the absence of
signs of life or normal breathing (ignore occasional ‘gasps’).

= In less severe cases any wheeze or difficulty breathing can be
treated with a salbutamol inhaler as detailed above in the sec-
tion on Asthma.

= All patients treated for an anaphylactic reaction should be sent
to hospital by ambulance for further assessment, irrespective of
any initial recovery.

Antihistamine drugs and steroids, whilst useful in the treatment
of anaphylaxis, are not first-line drugs and they will be adminis-
tered by the ambulance personnel if necessary.

For further information about the management of the patient
with an emergency anaphylactic reaction see http:/lwww.resus.org.
uklpageslreaction.pdf (accessed 30 September 2013 ).

CARDIAC EMERGENCIES

The signs and symptoms of cardiac emergencies include chest pain,
shortness of breath, fast and slow heart rates, increased respiratory
rate, low blood pressure, poor peripheral perfusion (indicated by
prolonged capillary refill time) and altered mental state.

If there is a history of angina the patient will probably carry glyc-
eryl trinitrate spray or tablets (or isosorbide dinitrate tablets) and
they should be allowed to use them. Where symptoms are mild and


http://www.brit-thoracic.org.uk/guidelines/asthma-guidelines.aspx
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http://www.resus.org.uk/pages/reaction.pdf
http://www.resus.org.uk/pages/reaction.pdf
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resolve rapidly with the patient’s own medication, hospital admis-
sion is not normally necessary. Dental treatment may or may not be
continued at the discretion of the Dental Practitioner. More severe
attacks of chest pain always warrant postponement of treatment and
an ambulance should be summoned.

Sudden alterations in the patient’s heart rate (very fast or very
slow) may lead to a sudden reduction in cardiac output with loss
of consciousness. Medical assistance should be summoned by dial-
ling 999.

Myocardial infarction

The pain of myocardial infarction is similar to that of angina but
generally more severe and prolonged. There may only be a partial
response to GTN.

Symptoms and signs of myocardial infarction

= Progressive onset of severe, crushing pain in the centre and
across the front of chest. The pain may radiate to the shoulders
and down the arms (more commonly the left), into the neck
and jaw or through to the back.

Skin becomes pale and clammy.

Nausea and vomiting are common.

Pulse may be weak and blood pressure may fall.

Shortness of breath.

Initial management of myocardial infarction

Call 999 immediately for an ambulance.
Allow the patient to rest in the position that feels most comfort-
able; in the presence of breathlessness this is likely to be the
sitting position. Patients who faint or feel faint should be laid
flat; often an intermediate position (dictated by the patient)
will be most appropriate.
Give sublingual GTN spray if this has not already been given.
Reassure the patient as far as possible to relieve further
anxiety.

= Give aspirin in a single dose of 300mg orally, crushed or
chewed. Ambulance staff should be made aware that aspirin
has already been given, as should the hospital. Many ambu-
lance services in the UK will administer thrombolytic therapy
before hospital admission. Any dental treatment carried out
that might contraindicate this must be brought to the attention
of the ambulance crew.

= High-flow oxygen may be administered (15 litres per min-
ute) if the patient is cyanosed (blue lips) or conscious level
deteriorates.

w If the patient becomes unresponsive always check for ‘signs of
life’ (breathing and circulation) and start CPR in the absence of
signs of life or normal breathing (ignore occasional ‘gasps’).

EPILEPTIC SEIZURES

Patients with epilepsy must continue their normal dosage of anti-
convulsant drugs before attending for dental treatment. Epileptic
patients may not volunteer the information that they are epileptic,
but there should be little difficulty in recognising a tonic—clonic
(grand mal) seizure.

Symptoms and signs

u  There may be a brief warning or ‘aura’.

There will be a sudden loss of consciousness, the patient becomes
rigid, falls, may give a cry, and becomes cyanosed (tonic phase).

m  After a few seconds, there are jerking movements of the limbs;
the tongue may be bitten (clonic phase).

There may be frothing from the mouth and urinary incontinence.
The seizure typically lasts a few minutes; the patient may then
become floppy but remain unconscious.

u  After a variable time the patient regains consciousness but may
remain confused.

w  Fitting may be a presenting sign of hypoglycaemia and should
be considered in all patients, especially known diabetics and
children. An early blood glucose measurement is essential in all
actively fitting patients (including known epileptics).

u  Check for the presence of a very slow heart rate (<40 per min-
ute) which may drop the blood pressure. This is usually caused
by a vasovagal episode (see Syncope section below). The drop
in blood pressure may cause transient cerebral hypoxia and
give rise to a brief seizure.

Treatment

= During a seizure try to ensure that the patient is not at risk
of injury but make no attempt to put anything in the mouth or
between the teeth (in the mistaken belief that this will protect
the tongue).

= Do not attempt to insert an oropharyngeal airway or other
airway adjunct while the patient is actively fitting.

Give high-flow oxygen (15 litres per minute).

Do not attempt to restrain convulsive movements.

After convulsive movements have subsided place the patient in
the recovery position and reassess.

w If the patient remains unresponsive always check for ‘signs of
life’ (breathing and circulation) and start CPR in the absence
of signs of life or normal breathing (ignore occasional ‘gasps’).

m  Check blood glucose level to exclude hypoglycaemia. If blood
glucose <3.0mmol per litre or hypoglycaemia is clinically
suspected, give orallbuccal glucose (e.g. Glucogel; Dextrogel,
GSF-syrup or Rapilose gel), or glucagon (see above and
Hypoglycaemia section below ).

After the seizure the patient may be confused (‘post-ictal confu-
sion’) and may need reassurance and sympathy. The patient should
not be sent home until fully recovered and they should be accom-
panied. It may not always be necessary to seek medical attention
or transfer to hospital unless the convulsion was atypical, pro-
longed (or repeated), or if injury occurred. The National Institute
for Care and Health Excellence (NICE; formerly the National
Institute for Clinical Excellence) guidelines suggest the indications
for sending to hospital are:

= Status epilepticus

= high risk of recurrence

= first episode

= difficulty monitoring the individual’s condition.

Medication should only be given if seizures are prolonged (con-
vulsive movements lasting 5 minutes or longer) or recur in quick
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succession. In this situation an ambulance should be summoned
urgently.

With prolonged or recurrent seizures, ambulance personnel will
often administer IV diazepam, which is usually rapidly effective in
stopping any seizure. An alternative, although less effective treat-
ment, is midazolam given via the buccal route in a single dose of
10mg for adults. For children the dose can be simplified as follows:
child 1-5 years 5mg, child 5-10 years 7.5mg, above 10 years 10 mg.
This might usefully be administered while waiting for ambulance
treatment, but the decision to do this will depend on individual
circumstances.

(See Appendix (viii) Emergency use of buccal midazolam ).

HYPOGLYCAEMIA

Patients with diabetes should eat normally and take their usual dose
of insulin or oral hypoglycaemic agent before any planned dental treat-
ment. If food is omitted after having insulin, the blood glucose will
fall to a low level (hypoglycaemia). This is usually defined as a blood
glucose <3.0mmol per litre, but some patients may show symptoms
at higher blood sugar levels. Patients may recognize the symptoms
themselves and will usually respond quickly to glucose. Children may
not have such obvious features but may appear lethargic.

Symptoms and signs

Shaking and trembling

Sweating

Headache

Difficulty in concentration/vagueness
Slurring of speech

Aggression and confusion
Fittinglseizures

Unconsciousness.

Treatment

The following staged treatment protocol is suggested depending
on the status of the patient. If any difficulty is experienced or the
patient does not respond, the ambulance service should be sum-
moned immediately; ambulance personnel will also follow this
protocol. Confirm the diagnosis by measuring the blood glucose.

Early stages — where the patient is co-operative and conscious
with an intact gag reflex, give oral glucose (sugar [sucrose], milk
with added sugar, glucose tablets or gel [e.g. Glucogel;, Dextrogel;
GSF-syrup or Rapilose gel] ). If necessary this may be repeated in
10—15 minutes.

In more severe cases — where the patient has impaired conscious-
ness, is uncooperative or is unable to swallow safely, buccal glucose
gel and/or glucagon should be given.

= Glucagon should be given via the IM route (1mg in adults
and children > 8 years old or >25kg, 0.5mg if <8 years old
or <25kg). Remember it may take 5—10 minutes for glucagon
to work and it requires the patient to have adequate glucose
stores. Thus, it may be ineffective in anorexic patients, alcohol-
ics or some non-diabetic patients.

= Recheck blood glucose after 10 minutes to ensure that it has
risen to a level of 5.0 mmol per litre or more, in conjunction
with an improvement in the patient’s mental status.

= If any patient becomes unconscious, always check for ‘signs
of life’ (breathing and circulation) and start CPR in the
absence of signs of life or normal breathing (ignore occasional
‘gasps’).

= It is important, especially in patients who have been given gluca-
gon, that once they are alert and able to swallow, they are given
a drink containing glucose and if possible some food high in car-
bohydrate. The patient may go home if fully recovered and they
are accompanied. Their General Practitioner should be informed
and they should not drive.

SYNCOPE

Inadequate cerebral perfusion (and oxygenation) results in loss of
consciousness. This most commonly occurs with low blood pressure
caused by vagal overactivity (a vasovagal attack, simple faint, or
syncope). This in turn may follow emotional stress or pain. Some
patients are more prone to this and have a history of repeated
faints.

Symptoms and signs

Patient feels faint/dizzyllight-headed
Slow pulse rate

Low blood pressure

Pallor and sweating

Nausea and vomiting

Loss of consciousness.

Treatment

= Lay the patient flat as soon as possible and raise the legs to
improve venous return.

= Loosen any tight clothing, especially around the neck and give
oxygen (15 litres per minute).

= If any patient becomes unresponsive, always check for ‘signs of
life’ (breathing, circulation) and start CPR in the absence of
signs of life or normal breathing (ignore occasional ‘gasps’).

Other possible causes

= Postural hypotension can be a consequence of rising abruptly
or of standing upright for too long. Several medical conditions
predispose patients to hypotension with the risk of syncope.
The most common culprits are drugs used in the treatment of
high blood pressure, especially the ACE inhibitors and angio-
tensin antagonists. When rising, patients should take their
time. Treatment is the same as for a vasovagal attack.

= Under stressful circumstances, many anxious patients hyper-
ventilate. This may give rise to feelings of light-headedness or
faintness but does not usually result in syncope. It may result
in spasm of muscles around the face and of the hands. In most
cases reassurance is all that is necessary.

CHOKING AND ASPIRATION

Dental patients are susceptible to choking with the potential risk
of aspiration. They may have blood and secretions in their mouths
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for prolonged periods. Local anaesthesia may diminish the normal
protective pharyngeal reflexes and ‘impression material’ or dental
equipment is often within their oral cavity and poses additional
risks. Good teamwork and careful attention to detail should prevent
aspiration episodes and any risk of choking.

Symptoms and signs

The patient may cough and splutter.
They may complain of difficulty breathing.
Breathing may become noisy with wheeze (usually aspiration)
or stridor (usually upper airway obstruction).

»  They may develop ‘paradoxical’ chest or abdominal movements.
They may become cyanosed and lose consciousness.

Treatment

In cases of aspiration, allow the patient to cough vigorously.
Symptomatic treatment of wheeze with a salbutamol inhaler
may help (as for asthma).

= If any large pieces of foreign material have been aspirated,
e.g teeth or dental amalgam, the patient should be referred to
hospital for a chest X-ray and possible removal.

u  Where the patient is symptomatic following aspiration they
should be referred to hospital as an emergency.

u  The treatment of the choking patient involves removing any
visible foreign bodies from the mouth and pharynx.

= Encourage the patient to cough if conscious. If they are unable
to cough but remain conscious then sharp back blows should
be delivered. These can be followed by abdominal thrusts
( Heimlich manceeuvre) if the foreign body has not been dis-
lodged. If the patient becomes unconscious, CPR should be
started. This will not only provide circulatory support but the
pressure generated within the chest by performing chest com-
pressions may help to dislodge the foreign body.

See Appendix (iv) for the Resuscitation Council (UK) Adult
and Child Choking Algorithm.

ADRENAL INSUFFICIENCY

Adrenal insufficiency may follow long-term administration of oral
corticosteroids and can persist for years after stopping therapy. A
patient with adrenal insufficiency may become hypotensive when
under physiological stress. The nature of dental treatment makes
this a rare possibility, however, and if a patient collapses during
dental treatment other causes should be considered first and man-
aged before diagnosing adrenal insufficiency. Routine enquiry
about the current or recent use of corticosteroids as part of the
medical history prior to dental treatment should alert the Dental
Practitioner to the patient at risk of this condition. Some patients
carry a steroid warning card. Acute adrenal insufficiency can often
be prevented by administration of an increased dose of corticoster-
oid prior to treatment.

Dental treatment that requires an increased steroid dose is that
which may cause significant physiological stress. Usually, simple
dental extractions and restorative procedures, including endodon-
tics, are not a cause for concern, but surgical extractions or implant
placement should be considered as a risk. Patients who are systemi-
cally unwell from a dentally related infection are also recommended
to have a prophylactic increase in steroid dose in addition to any
surgical and antimicrobial treatment indicated.

Guidance on the management of those patients with known
Addison’s disease is available from the Addison’s Clinical Advisory
Panel (hittp:llwww.addisons.org ukl; accessed 30 September 2013 ),
who recommend doubling the patient’s steroid dose before signifi-
cant dental treatment under local anaesthesia and continuing this
for 24 hours.
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Medical history, examination,
investigations and risk assessment

e Crucial history-taking includes (A-E):
allergies

bleeding tendency

cardiac history

drug history

@l W N

endocrine disease (e.g. diabetes)

e Patients may be unclear about, or unaware of or not disclose their
medical history or drug history

e Confidentiality is essential

PROTECTING PATIENTS

Health care aims to improve the health of patients but can itself
carry risks. The first principle should be to do no harm (primum non
nocere). Nevertheless, a UK report estimated that up to 18% of the
population believe that they have suffered from a ‘medical error’, 10%
of hospital admissions may result in something going wrong and 5%
have had adverse effects from medical care. In a survey of Dutch oral
surgeons who had had, on average, 21 years of work experience, 40%
of respondents confirmed that they had experienced the death of a
patient after oral surgery. Most of these patients had died after a den-
tal extraction, the most important causes of death being postoperative
spread of an infection, failure to survive cancer treatment, or heart
and/or lung failure.

Operations are now associated with far less morbidity and mortal-
ity than formerly but there remains room for improvement. Morbidity
and mortality in the dental surgery providing local anaesthesia (LA)
and conscious sedation (CS) are rare but greater in patients with medi-
cal and/or dental problems; for example, extractions attributed to den-
tal infections were significant predictors for risk factors for myocardial
infarction compared with tooth extraction for trauma and other rea-
sons in an Oslo study. Deaths as a result of the use of general anaes-
thesia (GA) in the dental surgery in the past were few but nevertheless
provoked widespread public concern, and it is no longer permissible
for a dentist in the UK to act as anaesthetist (this had been the case for
some time in some other countries). GA must only be given in a hospital
with critical care facilities — because of the need to have resuscitation
equipment available — and must be carried out by a qualified anaesthetist.

If working in hospital, however, dentists may be required to assess
patients for GA and to ensure that essential prerequisites are met
before GA, and may need to manage GA patients postoperatively.
They must therefore have an understanding of risk assessment and
perioperative care.

RISK ASSESSMENT

At the start of a patient’s visit, it is essential to:

1. obtain a careful medical, dental, family, social (and sometimes
developmental) history, and make a risk assessment

2. assess the patient’s needs and agree them with the patient
3. obtain the patient’s valid consent to any investigations required
4. obtain the patient’s consent to an agreed treatment plan.

Adequate risk assessment is essential and endeavours to anticipate
and prevent trouble. The criteria of ‘fitness’ for a procedure are not
absolute but depend on a number of factors, as shown in Box 2.1.
Dentistry should be very safe, especially if the procedure is not dra-
matically invasive and the patient is healthy.

Surgical procedures are generally the most hazardous. The World
Health Organization (WHO) recognizes this and grades risks on the
basis of severity of the procedure (Table 2.1). WHO also identifies
three phases of an operation at each of which, for patient safety, a
checklist coordinator must confirm that the surgery team has com-
pleted the listed tasks before it proceeds:

= Before anaesthesia induction (‘sign in’)
= Before skin incision (‘time out’)
= Before the patient leaves the operating room (‘sign out’).

Drug use is also potentially dangerous; all agents should be carefully
administered, particularly those acting on the neurological system and
affecting consciousness and cardiac or respiratory functioning (e.g.
sedatives and anaesthetic agents). Most oral care is given under LA
and then morbidity is minimal. CS is not as safe as LA, though consid-
erably safer than GA. Even so, CS must be carried out in appropriate
facilities, by adequately trained personnel and with due consideration
of the possible risks. By contrast, GA with intravenous or inhalational
agents is only occasionally required for dental treatment and then only
in a hospital setting; control of vital functions is impaired or lost to the
anaesthetist. As stated above, GA is only permitted in a hospital with
appropriate resuscitation facilities.

A patient attending for dental treatment who is apparently ‘fit’ may
actually have serious systemic disease(s) and be taking drugs (includ-
ing recreational drugs), either or both of which might influence the
health care required. Many patients with life-threatening diseases
now survive as a result of advances in surgical and medical care, and
either or both can significantly affect the dental management or even
the fate of the patient. Though this is most likely when treating hos-
pital patients and other risk groups such as older people, one study
showed that 30% of dental patients have a relevant medical condition.
The risk is greatest when surgery is needed, and when GA or CS are

e Health of the patient

e Type of procedure

e Duration of the procedure

e Degree of trauma and stress

e Degree of urgency of the procedure

e Skill and experience of the operator

e Skill and experience of the anaesthetist/sedationist

e Facilities and equipment
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Table 2.3 American Society of Anesthesiologists (ASA) classification

Grade Termed Includes ASA class Definition

1 Minor Excision of skin lesion; drainage of | Normal, healthy patient
breast abscess® I A patient with mild systemic disease (e.g. well-

2 Intermediate Primary repair of inguinal hernia; controlled diabetes, asthma, hypertension or epilepsy),
excision of varicose vein(s) of leg; pregnancy, anxiety
tonsillectomy/adenotonsillectomy; knee I A patient with severe systemic disease limiting activity
arthroscopy but not incapacitating (e.g. epilepsy with frequent

3 Major Total abdominal hysterectomy; seizures, uncontrolled hypertension, recent myocardial
endoscopic resection of prostate; infarct, uncontrolled diabetes, severe asthma, stroke)
lumbar discectomy; thyroidectomy v A patient with incapacitating disease that is a

4 Major+ Total joint replacement; lung constant threat to life (e.g. cancer, unstable angina

operations; colonic resection; radical
neck dissection; neurosurgery; cardiac
surgery

2 Includes dentoalveolar surgery.

Table 2.2 Risk assessment and management

or recent myocardial infarct, arrhythmia or recent
cerebrovascular accident)

\% Moribund patient not expected to live more than 24 h
with or without treatment

Table 2.4 American Society of Anesthesiologists (ASA) grades Il and Ill

Risks increased by Risks reduced by ASA Il ASAII
Increasing age Planned treatment Chronic obstructive Cough or wheeze; well Breathless on minimal
Medical treatments Non-invasive procedures E’Cugpg;‘ary disease controlled exertion
Surgical treatments Monitoring . .

Angina Occasional use of Regular use of GTN
Lengthy dental procedures Reassurance

Drug use — medication or recreational Competent operator

given — and these problems may be compounded if close medical sup-
port is lacking.

Although every care must be taken to identify the medically com-
promised patient, it must be appreciated that the means to do so in
conventional dental settings are limited and by no means always suc-
cessful. It is impossible to legislate for all possibilities and there have
been many cases where apparently fit people have died suddenly within
a short time of being declared healthy on medical examination.

The main aims are to ensure that procedures are carried out:

= promptly but safely
= on the correct patient and at the correct site
= with minimal complications and the best possible outcome.

However, although risks arise mainly when the procedure is invasive
(tissues are disrupted) and/or the patient is not healthy, they may also
be a factor if health-care professionals (HCPs) are overambitious in
terms of their skill or knowledge. Clinicians should work only within
their field of competence. No interventional procedure is entirely free
from risk but care can be improved by making an adequate assessment
based on history, clinical signs and, where appropriate, investigations,
and by minimizing trauma and stress to the patient (Table 2.2).

Assessment of the risks involved must include the health of the
patient, which may be evaluated using a risk-stratification scoring sys-
tem such as the Physical Status Classification of the American Society
of Anesthesiologists (ASA) (Table 2.3). ASA I and II patients can
generally be treated in general dental practice or community services.
ASA III patients are often best treated in a hospital-based clinic where
expert medical support is available. ASA IV and V patients are usually
hospitalized or bedridden, and generally are only seeking emergency
dental treatment.

Dental treatment must be significantly modified if the patient has
an ASA score of III or IV, which is true of a relatively high percentage
of patients aged 65-74 years (23.9%) and 75 years or over (34.9%).
Controversies can arise in relation to the management of patients with

glyceryl trinitrate (GTN) or unstable angina

Hypertension Well controlled on single Poorly controlled;

agent multiple drugs
Asthma Well controlled with Poorly controlled;

inhalers limiting lifestyle
Diabetes Well controlled; no Poorly controlled or

complications complications

ASA scores of II and III. Table 2.4 summarizes these scores for some
of the more common disorders.

The Prognosis and Assessment of Risk Scale (PARS) is another
assessment tool, which is virtually identical to the ASA scale but can
be modified by factors such as those shown in Table 2.5; it categorizes
patients into groups I-V. Other factors considered in PARS are shown
in Table 2.6. The Karnofsky scale, which has been adapted for use in
many areas including hospices, cancer clinics and so on, is a quick and
easy way to indicate how a patient is feeling on a given day, without
going through several multiple choice questions or symptom surveys
(Table 2.7). The Medical Complexity classification is another available
tool (Table 2.8).

Good communication is essential with both patient and other health
professionals. Often, dental treatment in medically compromised
patients may have to be delayed until expert advice has been sought
and this is always the case for patients undergoing procedures under
GA, who must be pre-assessed by the anaesthetist.

INFORMED CONSENT (OTHERWISE KNOWN AS
VALID CONSENT)

The patient’s autonomy must be respected at all times. Patients can
determine what investigations and treatment they are or are not willing
to receive. Before they are asked to make a decision, they must be given
sufficient information about their condition, suggested treatment(s)
(including alternative management if available), any associated risks
involved in the proposed treatment, and possible outcomes if noth-
ing is done. They have the right to refuse treatment, even if this could
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Table 2.5 Dental care modifications and the American Society of
Anesthesiologists (ASA) scale and Prognosis and Assessment of Risk Scale

(PARS)

Dental care

ASA Definition PARS modifications

| Normal, healthy patient | None

1] A patient with mild 1l Dental care should
systemic disease (e.g. focus on elimination
well-controlled diabetes, of acute infection
asthma, hypertension before medical/
or epilepsy), pregnancy, surgical procedure (e.g.
anxiety prosthetic cardiac valve)

1} A patient with severe [} Dental care should
systemic disease focus on elimination
limiting activity but of acute infection
not incapacitating (e.g. and chronic disease
epilepsy with frequent before medical/surgical
seizures, uncontrolled procedure (e.g. organ
hypertension, recent transplant patients)
myocardial infarct,
uncontrolled diabetes,
severe asthma, stroke)

\Y, A patient with \% All potential dental
incapacitating disease problems should be
that is a constant threat corrected before
to life (e.g. cancer, medical/surgical
unstable angina or procedure (e.g. prior to
recent myocardial infarct, radiotherapy to head
arrhythmia or recent and neck)
cerebrovascular accident)

\% Moribund patient not \% Control of acute dental

expected to live more

pain and infection only

than 24 h with or without
treatment

Table 2.6 Prognosis and Assessment Risk Scale

Factor Comment

Medical status Any complicating medical factors
Physical status

Oral hygiene
Psychological needs
Functional ability
Mental status Level of understanding

Social environment Support or significant events planned shortly

after treatment
Family environment
Access issues Access to dental building, etc.
Financial issues
Communication needs Is an interpreter required?
Behaviour Is behaviour management needed?

Consent Is patient competent to give consent?

adversely affect the outcome or result in their death. Depending on the
situation, time should be allowed for the patient to think about and
discuss the proposed treatment with people close to them. Consent is
the expressed or implied agreement of the patient to undergo an exami-
nation, investigation or treatment. Consent is not an isolated event, but
involves a continuing dialogue between clinician and patient (and occa-
sionally their relatives or partner). In order to give informed (valid)
consent, the individual concerned must have adequate reasoning
faculties and be in possession of all relevant facts at the time consent
is given. Patients who undergo procedures performed without their valid
consent may be entitled to claim damages in the civil courts by making a

Table 2.7 Karnofsky scale

Score Definition

100 Able to work. Normal, no complaints, no evidence of disease

90 Able to work. Able to carry out normal activity, minor symptoms

80 Able to work. Normal activity with effort, some symptoms

70 Independent, not able to work. Cares for self, unable to carry
out normal activity

60 Disabled, dependent. Requires occasional assistance, cares for
most needs

50 Moderately disabled, dependent. Requires considerable
assistance and frequent care

40 Severely disabled, dependent. Requires special care and
assistance

30 Severely disabled. Hospitalized, death not imminent

20 Very sick. Active supportive treatment needed

10 Moribund. Fatal processes are rapidly progressing

Table 2.8 Medical Complexity classification

Class Medical condition Status Complications
MC-0 No significant medical MC-0 No complications
problems anticipated
MC-1 Controlled and stable MC-1A No complications
condition/disease anticipated
MC-1B Minor complications
anticipated
MC-1C Major complications
anticipated
MC-2 Poorly controlled and/ MC-2A No complications
or unstable condition/ anticipated
disease MC-2B Minor complications
anticipated
MC-2C Major complications
anticipated
MC-3 Cardiac or other conditions needing continuous monitoring

claim of negligence. The clinician is also vulnerable in the criminal courts
to a charge of assault and battery following a complaint to the police by
the person who received the treatment.

Information about what the proposed investigations or treatment
will involve, the benefits and risks (including adverse effects and com-
plications), and the alternatives available is crucial for patients when
they are making up their minds. The courts have stated that patients
should be told about ‘significant risks which would affect the judgment
of a reasonable patient’.

‘Significant’ has not been legally defined but the General Medical
Council (GMC) requires doctors to tell patients about ‘serious or
frequently occurring’ risks. In addition, if patients make it clear that
they have particular concerns about certain kinds of risk, the clinician
must ensure that they are informed about these risks, even if they are
very small or rare. Sometimes, patients may make it clear that they do
not want any information about the options, but want the health pro-
fessional to decide on their behalf. In such circumstances, ensure that
the patient receives at least some very basic information about what is
proposed. Where information is refused, this should be documented in
the patient’s notes and/or on a consent form. The important thing is
for the clinician to record sufficient details of the consent process in
order to be able to reconstruct the discussions and the thinking that
led to a particular course of treatment in the event of a challenge at a
later stage — possibly years later.



The patient’s open agreement to proceed with the investigation or
treatment proposed after full discussion and the patient’s receipt of
sufficient information is sometimes called ‘informed consent’.

When obtaining consent, patients should be informed of:

= details of the diagnosis and prognosis with and without
treatment
uncertainties about the diagnosis
options available for treatment
the purpose of all aspects of a proposed investigation or
treatment
= the likely benefits and probability of success
any possible adverse effects and the risks of the procedure
proposed
the likelihood of one or more of the risks coming to pass
likely outcomes if a procedure is not carried out
the need for drains, catheters, tracheostomy, etc.
their right to change their mind at any stage
their right to a second opinion.

Other issues that should be discussed at this stage include:

time of appointment or admission

eating/starving instructions

management of usual daily medications

specific preoperative preparation that may be required
transport to where the procedure will be performed
specific anaesthetic issues

anticipated duration of procedure

likely recovery period

likely discharge date

specific postoperative care

follow-up requirements

anticipated date of return to full activity.

‘Informed’ consent means that the patient must be fully aware of the
procedure, its intended benefits and its possible risks, and the level of
these benefits and risks. In particular, patients must be warned about:

preoperative preparation

possible adverse effects

postoperative sequelae (e.g. pain)

where they will be during their recovery

the possibility of intravenous infusions, catheters, nasogastric
tubes, any deformity, swelling, bruising, pain, etc.

All questions should be answered honestly. Information should not
be withheld that might influence the decision-making process. Patients
should never be coerced. Finally, for consent to be valid, the person
who obtains it must have sufficient knowledge of the proposed treat-
ment and its risks, and should be the person who is undertaking the
procedure.

At any time, the information on the form can be augmented by an
additional record made in the patient’s notes covering conversations,
discussions or warnings.

Consent may be:

= implied (a patient lying in the dental chair with an open mouth is
consenting to a dental examination).
= expressed in writing.

Although rarely a legal requirement (but frequently a contractual
obligation), it is good practice to seek written consent on most occa-
sions and this is essential where the treatment is complex or involves
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significant risks or adverse effects. Written consent must always be
obtained from all patients having an operation. The possible benefits
of the treatment must be weighed against the risks and always dis-
cussed by the person carrying out the procedure; if, for some reason,
this is not possible, it must be done by a delegated person with the
appropriate expertise to do so (i.e. a person who is competent to carry
out the proposed surgery themselves as an independent practitioner
in their own right). Written consent is also essential when provision
of clinical care is not the primary purpose, the treatment is part of a
project or research, or there are significant consequences for personal
or social life. Your organization may have a policy setting out when
you need to obtain written consent. A signature on a consent form
does not itself prove the consent is valid; the point of the form is to
record the patient’s decision and also, increasingly, the content of the
discussions that have taken place. A signed consent form is not a legal
waiver; if, for example, patients do not receive enough information on
which to base their decision, then the consent may not be valid, even
though the form has been signed. A signed consent form will not pro-
tect the clinician if there is doubt as to whether consent was actually
‘informed’. Ideally, the form should be designed to serve as an aide-
mémoire to health professionals and patients, by providing a checklist
of the kind of information patients should be offered, and by enabling
the patient to have a written record of the main points discussed.
However, the written information provided for the patient in no way
should be regarded as a substitute for face-to-face discussions with the
individual. Patients are also entitled to change their mind after signing
the consent form, if they retain capacity to do so.

Although the law in relation to consent continues to evolve (as does
most legislation) and there are significant variations between coun-
tries, the principles are as follows:

= Before examining, treating or caring for competent adults,
consent must be obtained.

= Adults are assumed to be competent unless demonstrated
otherwise.

= Patients may be competent to make some health-care decisions,
even if they are not competent to make others.

= Giving and obtaining consent is usually a process, not a one-off
event. Patients can change their minds and withdraw consent at
any time.

For consent to be valid, patients must receive sufficient information
about their condition and proposed treatment. It is the HCP’s respon-
sibility to explain all the relevant facts to the patient and to ascertain
that they are understood. If there are doubts about their competence,
the question to ask is: ‘Can this patient understand, retain and then
weigh up the information needed to make this decision?” If patients are
not offered as much information as they reasonably need to make their
decision, and in a form they can understand, their consent may not
be valid. For example, information for those with visual impairment
should be provided in the form of audio tapes, Braille or large print.

Patients whose first language is not English may need the help of an
interpreter. Most organizations have access to experienced interpreters.
It is preferable to rely on a neutral interpreter (i.e. not a family mem-
ber) when examining and seeking consent from a patient for surgery
or treatment.

Ensure the patient, staft and, where appropriate and in accordance
with the patient’s wishes, the patient’s relatives and/or partner are
kept fully informed. Maintain good, clear, contemporaneous records
of the nature of all discussions that take place, including the names
of those involved. Good communication and documentation can
prevent future dispute and litigation. If there is any reason to believe
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that consent may be disputed later, or if there are concerns about an
individual’s attitude or behaviour, meticulous documentation in the
case notes is essential. The UK Department of Health’s Reference
guide to consent for examination or treatment (available at www.gov.
uk/government/publications; accessed 30 September 2013) offers a
comprehensive summary of the law on consent.

SPECIFIC CONSENT ISSUES

= No one else can make a decision on behalf of a competent
adult.

= In an emergency, a life-saving procedure can be performed
without consent.
All actions must, however, be justifiable to one’s peers.
No one can give or withhold consent on behalf of a mentally
incapacitated patient; decisions lie primarily with the clinicians,
who should act in the patient’s best interest. Where there is
doubt, ultimately a court will decide on the best course of action,
having taken expert advice. The Mental Capacity Act 2005
provides guidance for HCPs in England and Wales (see also The
Adults with Incapacity (Scotland) Act 2000) who treat this group
of patients. Guidance has been published by the UK Department
of Health (Mental Capacity Act 2005 Code of Practice) and is
available at http://www.dca.gov.uk/legal-policy/mental-capacity/
mca-cp.pdf (accessed 30 September 2013).

Essentially, everyone aged 16 or more is presumed to be competent to
give consent for themselves, unless the opposite is demonstrated.

Competent adults — namely, persons aged 16 and over who have
the capacity to make their own decisions about treatment — can con-
sent to dental treatment and they are also entitled to refuse treatment,
even where it would clearly benefit their health. If a patient is mentally
competent to give consent but is physically unable to sign a form,
you should complete this form as usual and ask an independent
witness to confirm that the patient has given consent orally or
non-verbally.

If the patient is 18 or over and is not legally competent to give
consent, you should use a form for adults who are unable to consent
to investigation or treatment. Patients will not be legally competent to
give consent if:

= they are unable to comprehend and retain information material
to the decision; and/or

= they are unable to weigh and use this information in coming to a
decision.

You should always take all reasonable steps (e.g. involving more
specialist colleagues) to support patients in making their own decision
before concluding that they are unable to do so.

Relatives cannot be asked to sign this form on behalf of an adult
who is not legally competent to consent for him or herself, unless the
patient has appointed a friend or relative to act for them, creating a
lasting power of attorney (LPA). This LPA must have been created
when the patient was competent and the LPA must be lodged with the
Court of Protection. An LPA may allow the relative or friend to take
decisions about the health of the patient, should the patient be found
to be lacking capacity.

Children under the age of 16 years may also have capacity to con-
sent if they have the ability to understand the nature, purpose and pos-
sible consequences of the proposed investigation or treatment, as well
as the consequences of non-treatment. Children below 16 who have
Gillick competence (i.e. they understand fully what is involved in the

proposed procedure) may therefore consent to treatment without their
parents’ authority or knowledge, although their parents will ideally be
involved. ‘Gillick competence’ is a term used in medical law to decide
whether a child (16 years or younger) is able to consent to medical
treatment, without the need for parental permission or knowledge:

As a matter of Law the parental right to determine whether or not
their minor child below the age of sixteen will have medical treat-
ment terminates if and when the child achieves sufficient under-
standing and intelligence to understand fully what is proposed.

The standard is based on a House of Lords’ decision in the case
Gillick v West Norfolk and Wisbech Area Health Authority [1985]
3 All ER 402 (HL). The case is binding in England, and has been
approved in Australia, Canada and New Zealand. Similar provision is
made in Scotland by the Age of Legal Capacity (Scotland) Act 1991.
In Northern Ireland, although separate legislation applies, the then
Department of Health and Social Services Northern Ireland stated
that there was no reason to suppose that the House of Lords’ decision
would not be followed by the Northern Ireland Courts.

Where a child under 16 years old is not deemed competent to con-
sent, a person with parental responsibility (e.g. their legal parent or
guardian, or a person appointed by the courts) has authority to con-
sent for investigations or treatment that are in the child’s best interests.

There are several legal tests that have been described in relation to
consent. The Bolam test states that a doctor who:

acted in accordance with a practice accepted as proper by a
responsible body of medical men skilled in that particular art is not
negligent if he is acting in accordance with such a practice, merely
because there is a body of opinion which takes a contrary view.

However, a judge may, on certain rare occasions, choose between
two bodies of expert medical opinion, if one is to be regarded as
‘logically indefensible’ (Bolitho principle). The main alternative to the
Bolam test is the ‘prudent-patient test’ widely used in North America.
According to this test, doctors should provide the amount of informa-
tion that a ‘prudent patient’ would want.

Obtaining consent from adult patients without capacity

The more elective the procedure, the more care should be taken in
ensuring that the patient, parent, guardian or carer has been consulted.
In true emergency situations, a dentist may rely on the best-intent
principle in relation to the overall well-being of the patient, although,
where there is any doubt, advice should be taken. Involve the patient
as far as possible; some incapacitated patients may be quite capable
of giving partial consent. Decide who else should be involved in any
decision to proceed with the patient’s treatment. The current position
(in the UK) is that no adult can consent to the treatment of another
adult (with the exception of cases that fall under the Mental Capacity
Act 2005). Before anyone can give valid consent to treatment, she or
he must possess the requisite capacity. The law presumes that, in the
absence of evidence to the contrary, patients over the age of 16 years
are capable of giving (or withholding) consent to treatment. The
broad test of capacity is that the person concerned should be able


http://www.gov.uk/government/publications
http://www.gov.uk/government/publications
http://www.dca.gov.uk/legal-policy/mental-capacity/mca-cp.pdf
http://www.dca.gov.uk/legal-policy/mental-capacity/mca-cp.pdf

to understand the nature and purpose of the treatment and must be
able to weigh the risks and benefits. They should be able to retain and
weigh this information, as well as communicate their decision.

Where there is doubt, a decision has to be made as to the capacity
of the patient. This presents a problem for dentists providing care for
patients with learning impairment. Where the patient lacks the capa-
city to consent, then the dentist would normally act in the patient’s best
interests and treatment should not be withheld simply because consent
has not been obtained, or a charge of failure in duty of care could be
made. If a person is incapable of giving or refusing consent, and has
not validly refused such care in advance, treatment may still be given
lawfully if it is deemed to be in the patient’s best interests. However,
this should happen only after full consideration of its potential benefits
and unwanted effects, and in consultation with the carer(s), relatives
and other people close to the patient. Where treatment involves taking
irreversible decisions or carrying greater risks, then the agreement of
another dentist or doctor is appropriate. For those with learning diffi-
culties, it is important to have a discussion with the parent, carer or, in
their absence, two professionals who should sign their approval in the
best interests of the patient. The discussions and agreement should be
documented in the patient’s record and, whilst this does not constitute
consent, it represents good practice.

The Mental Health Act 1983 is primarily concerned with the care
and treatment of people who are diagnosed as having a mental health
problem which requires that they be detained or treated in the interests
of their own health and safety or with a view to protecting other people.

The Mental Capacity Act 2005 applies to everyone involved in
the care, treatment or support of people aged 16 years and over in
England and Wales who lack capacity to make all or some decisions
for themselves. This Act also applies to situations where a person
may lack capacity to make a decision at a particular time due to ill-
ness, drugs or alcohol. Assessments of capacity should be time- and
decision-specific. The Act clarifies the terms ‘mental capacity’ and
‘lack of mental capacity’, and says that a person is unable to make a
particular decision if they cannot do one or more of the following:

Understand information given to them

Retain that information long enough to be able to make the decision
Weigh up the information available to make the decision
Communicate their decision; this could be done, for example,

by talking, using sign language, or even making simple muscle
movements such as blinking an eye or squeezing a hand.

A new criminal offence of ill-treatment or wilful neglect of people
who lack capacity also came into force in 2007. Within the law, ‘help-
ing with personal hygiene’ (that would include tooth-brushing) attracts
protection from liability, as long as the individual has complied with
the Act by assessing a person’s capacity and acting in their best inter-
ests. ‘Best-interest’ decisions made on behalf of people who lack capac-
ity should be the least restrictive of their basic rights and freedoms.

Further changes within the Act include the introduction of LPAs
that extend to health and welfare decisions. When a health profes-
sional has a significant concern relating to decisions taken under the
authority of an LPA that relate to serious medical treatment, the case
can be referred for adjudication to the Court of Protection, which is
ultimately responsible for the proper functioning of the legislation.
The Act also created a new Public Guardian with responsibility for the
registration and supervision of both LPAs and court-appointed depu-
ties. Furthermore, Independent Mental Capacity Advocates (IMCAs)
have been introduced to support particularly vulnerable incapaci-
tated adults — most often those who lack any other forms of external
support — in making certain decisions.
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In Scotland, the position is complicated by the fact that the dentist
has to comply with the Adults with Incapacity Act 2000. This requires
the patient’s doctor to issue a certificate before treatment. The docu-
ment is procedure-specific and a new one is required for each treatment
plan or in the event of a change to the plan. Episodes requiring GA
or sedation not included in the original treatment plan will need fur-
ther certification. The interesting nuance is that the dentist can assess
capacity but it is the doctor who has to assess incapacity. This has
created significant practical difficulties for many health-care providers.

Obtaining consent for child patients

Changing social patterns have meant that the position relating to
who is able to consent to treatment for a child is no longer the same.
Parental responsibility lies with the natural mother, natural father (if
married to the mother at birth), adoptive parents or those who have
temporary residence orders (where the child lives with them). The local
authority may acquire responsibility. The natural father not married
to the natural mother does not have parental responsibility. Parental
responsibility can be granted by court order, by agreement with the
mother or on her death, if stated in her will. Step-parents can be
granted parental responsibility by court order.

It is important to remember that the legal situation with regard to
consent varies around the world and is subject to continued debate and
development.

THE USE OF RESTRAINT

Occasionally, patients may need some assistance in order to be able to
undergo or cooperate with investigations or treatment. The dividing
line between assistance and trespass to the person can be fine. Three
forms of trespass to the person exist:

»  Assault — the fear or threat of impending harm
= Battery — the unlawful application of force or unwanted touching
»  False imprisonment — the infliction of restraint.

These issues must be considered carefully when the patient lacks the
necessary capacity to understand the procedure being carried out. Any
physical intervention is subject to the rule of ‘reasonableness’. Sometimes
it is necessary to control movements during operative procedures or to
support an arm, for example, for the injection of intravenous drugs in
order to prevent patients injuring themselves. It is wise to seek the assis-
tance of a carer or relative at such times and to ensure that this is docu-
mented. Learning disabilities teams may be able to assist and are likely
to have developed protocols and procedures to deal with such problems.

MEDICAL HISTORY

The history (or anamnesis) is the information gained by an HCP
with the aim of formulating a diagnosis, providing medical care and
identifying medical problems relevant to health care. The history is
obtained from either the patient or people who know the patient and
can provide the necessary information. History-taking also allows the
HCP to develop rapport with the patient, place the diagnosis in the
context of the patient’s life, identify relevant physical signs, and assess
mental state and attitude towards health care. Age and cultural factors
may also be important (Appendices 2.1 and 2.2). Due cognisance must
be taken of a person’s “protected characteristics”, of which there are
nine (Table 2.9).
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Table 2.9 Protected characteristics

Age

Disability

Gender
reassignment

Marriage and
civil partnership

Pregnancy and
maternity

Race

Religion and
belief

Sex

Sexual
orientation

Where this is referred to, it refers to a person
belonging to a particular age (e.g. 32 year olds) or
range of ages (e.g. 18-30 year olds).

A person has a disability if s/he has a physical or mental
impairment which has a substantial and long-term
adverse effect on that person's ability to carry out
normal day-to-day activities.

The process of transitioning from one gender to
another.

Marriage is defined as a 'union between a man and a
woman'. Same-sex couples can have their relationships
legally recognised as 'civil partnerships'. Civil partners
must be treated the same as married couples on a wide
range of legal matters.

Pregnancy is the condition of being pregnant or
expecting a baby. Maternity refers to the period
after the birth, and is linked to maternity leave in
the employment context. In the non-work context,
protection against maternity discrimination is for 26
weeks after giving birth, and this includes treating a
woman unfavourably because she is breastfeeding.

Refers to the protected characteristic of Race. It refers
to a group of people defined by their race, colour, and
nationality (including citizenship), ethnic or national
origins.

Religion has the meaning usually given to it but belief
includes religious and philosophical beliefs including
lack of belief (e.g. Atheism). Generally, a belief should
affect your life choices or the way you live for it to be
included in the definition.

A man or a woman.

Whether a person's sexual attraction is towards their
own sex, the opposite sex or to both sexes. http:/

If you had to go to the dentist tomorrow, how would you feel about it?

| would look forward to it as a reasonably enjoyable experience
| wouldn’t care one way or the other

| would be a little uneasy about it

I would be afraid that it would be unpleasant and painful

| would be so anxious that | might break out in a sweat or almost feel
physically sick

When you are waiting in the dental surgery for your turn in the chair, how
do you feel?

Relaxed

A little uneasy
Tense

Anxious

So anxious that | sometimes break out in a sweat or almost feel
physically sick

When you are in the dentist’s chair waiting while the drill is prepared to
begin work on your teeth, how do you feel?

Relaxed

A little uneasy
Tense

Anxious

So anxious that | sometimes break out in a sweat or almost feel
physically sick

You are in the dentist’s chair to have your teeth cleaned. While you are
waiting and the dentist is getting out the instruments for scraping your
teeth around the gums, how do you feel?

Relaxed
A little uneasy
Tense

www.equalityhumanrights.com/advice-and-guidance/
new-equality-act-guidance/protected-characteristics-
definitions/

It may occasionally be helpful to carry out a formal assessment of
the patient’s feelings about health care, and tools such as the Corah
anxiety scale are available for this (Box 2.2; Ch. 10).

When taking a history, a structured guide such as that shown in
Box 2.3 should be followed. Patients should also be given a form on
which to supply all the information they can about their health and
any medication they are receiving. Medical and drug history should be
regularly updated at subsequent dental visits. Remember that all such
information is confidential.

PERSONAL DETAILS

The patient’s personal details include age, sex, educational status,
religion or faith, occupation, relationship status, address and contact
details. This information is necessary for administrative purposes and,
since the questions are largely non-threatening, this stage provides a
gentle introduction into the meeting of patient and clinician, in a for-
mat that can be individualized to suit a particular culture.

PRESENTING COMPLAINT

This should be recorded in the patient’s own words (e.g. ‘pain in my
face’).

HISTORY OF PRESENTING COMPLAINT

The timing of the complaint and its evolution should be elicited. If
the patient has pain, a useful mnemonic is ‘SOCRATES’: S — site,

e Anxious

e So anxious that | sometimes break out in a sweat or almost feel
physically sick

e Personal details

e Presenting complaint (PC)

e History of presenting complaint (HPC)
e Relevant medical history (RMH)

e Drug history

e Social history

e Family history

O — onset (gradual/sudden), C — character, R — radiation, A — asso-
ciations (other symptoms), T — timing/duration, E — exacerbating and
alleviating factors, S — severity (pain rated on a visual analogue scale
of 1 [minimal] to 10 [unbearable]).

RELEVANT MEDICAL HISTORY

This includes any past medical and surgical problems. Patients should
be asked if they carry a medical warning card or device and careful
note should be taken of it, particularly in respect of allergies, a bleed-
ing disorder, cardiac disease or diabetes (see, for example, Medic-Alert
and Talisman; Figs 2.1-2.3). Patients increasingly wear wristbands and
bracelets that show the major medical issues they face. These may be
seen clearly in writing; available electronically with bar codes or QR
codes; supplied on a USB stick; or provided on a chip that is available
for electronic scanning with a sensor (Fig. 2.4).
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Fig. 2.1 Medic-Alert bracelet. The patient’s main diagnosis or drug treatment is
engraved on the reverse, together with the telephone number of the company that
holds details of the medical history.

Fig. 2.2 Diabetes alert necklace.

Fig. 2.3 Talisman warning emblem.

Fig. 2.4 Electronic reading of medical data. (Courtesy of Google).
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Table 2.10

e Allergies

e Bleeding disorders

e Cardiorespiratory disorders

e Drug treatment

e Endocrine disorders

e  Fits or faints

e Gastrointestinal disorders

e Hospital admissions and attendances
e Infections

e Jaundice and liver disease

e Kidney and genitourinary disorders
e Likelihood of pregnancy

e Mental state

e Neurological problems

The completion of a medical history form provides a useful basis
for the dental professional to enquire further, and the following chap-
ters describe in more detail the nature and relevance of any diseases
that are mentioned. The completion of such a form and appropriate
response to its contents also constitute useful evidence when the cli-
nician is faced with any medico-legal claims. The medical history is
crucial but has limitations, not least because patients may be confused
or ill informed. The history may also change radically with time, so it
is essential for it to be updated before each new course of treatment and
every sedation session, and especially before surgery or GA. For exam-
ple, patients not pregnant at one course of treatment could well be by
the next. One study followed a small group of middle-aged and older
dental patients, and found that nearly 20% developed significant medi-
cal disorders (mostly cardiovascular) over a period of 5 years.

Functional enquiry or review of systems (ROS) helps disclose unde-
clared medical problems. Patients should be asked specifically about
their conditions; Box 2.4 offers an alphabetical list that is easy to recall.

The relevance of the main points from the history is shown in Table
2.10. It may also be necessary to enquire about constitutional symp-
toms (e.g. fever, weight loss, night sweats, fatigue/malaise/lethargy,
sleeping pattern, appetite, fever), musculoskeletal conditions (pain,
stiffness, swelling of the joints), and rash, blistering or lumps (Figs
2.5-2.8).

DRUG (MEDICATION) HISTORY

Enquire whether the patient has any allergies, and ask for a description
of any reactions that have occurred.

Often, a medical problem is revealed only after a drug history has
been elicited, but some patients may be unaware of the name of, or rea-
son for taking, their medication. Multiple drug use is common in older
people with complex medical histories (Figs 2.9-2.11). Sometimes, the
nature of the drug used may be suggested by the name (Table 2.11).
Ask the patient if they are taking any prescription-only medication
(POM; this may be tablets, injections, patches or inhalers) and also any
over-the-counter (OTC) medications, including herbal preparations.
Some of these can influence health care.

SOCIAL HISTORY

Enquire tactfully about occupation, marital status, partner’s job
and health, housing, dependants, mobility, lifestyle habits (alcohol,
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Table 2.10 Relevance of medical history to dentistry

Condition

Main features

Other comments

Relevance in dentistry

Allergies

Bleeding disorders

Cardiorespiratory
disorders

Drug treatment

Endocrine
disorders

Fits or faints

Gastrointestinal
disorders

Hospital
admissions and
attendances

Range from urticaria to anaphylaxis

Bleeding and/or bruising

Wheezing, cough, dyspnoea, chest
pain, swelling of ankles, palpitations,
hypertension

Obtaining useful answers about drug
treatment, including over-the-counter
medications, will necessitate asking:
‘Do you ever have any injections or
take drugs, pills, tablets, medicines or
herbal preparations of any kind?’

Diabetes mellitus may lead to collapse

History of fits or faints

Abdominal pain, frequency and type
of stool, bleeding and weight loss

Hospital admissions may also
indicate underlying disease, and past
operations may suggest possibility
of future complications that can
influence dental treatment

Rashes? Racial origins may be important,
especially in the case of drug reactions.
Carbamazepine-induced Stevens—Johnson
syndrome is strongly associated with HLA-
B1502 in Han Chinese, Hong Kong Chinese,
Thais and Indians, and HLA-A3101 in
Northern Europeans

Haematological/lymphatic: lymph node
swelling? Bleeding or bruising? History of
involvement of other family members or of
admission to hospital for control of bleeding
is particularly important

Chest pain? Shortness of breath? Exercise
tolerance? Orthopnoea? Oedema?
Palpitations? Cough? Sputum? Wheeze?
Haemoptysis? Patient’s ability to climb
15-20 stairs without pain, dyspnoea or
tiredness may indicate degree of fitness of
cardiorespiratory system

Drug use may be only indication of serious
underlying disease. Corticosteroids,
antihypertensives, anticonvulsants,
anticoagulants, antibiotics, insulin and oral
hypoglycaemics are all important in this
respect

Diabetes: irritability, aggression, lassitude,
anorexia, weight loss

Hyperthyroidism: heat intolerance,
emotional lability, sweating, diarrhoea,
oligomenorrhoea, weight loss despite
increased appetite, tremor, palpitations,
visual disturbances

Hypothyroidism: dislike of cold weather,
lethargy, tiredness, depression, dry skin and
hair, hoarseness, menorrhagia, constipation

Hyperadrenocorticism: weight gain and
redistribution, moon face, hirsutism, skin
striae, purpura

Hypoadrenalism: weakness, weight loss,
hypotension, pigmentation

Type? Frequency? Precipitating factors?
Awareness may allow preventive measures to
be instituted

Difficulty swallowing? Indigestion? Nausea/
vomiting/haematemesis? Bowel habit? Faecal
colour, consistency, blood (or melaena),
smell, difficulty flushing away, tenesmus
(feeling of incomplete evacuation) or
urgency?

Common allergies relate to latex, iodine,
Elastoplast® and drugs (hence acronym
‘LIED’). Anaesthetics, analgesics (e.g. aspirin
or codeine) and antibiotics (e.g. penicillin)
are main offending drugs

Significant hazard to surgery

Often a contraindication to GA or CS

Most serious drug interactions are with
GA agents (intravenous or inhalational),
monoamine oxidase inhibitors and
antihypertensive drugs. Aspirin and
other non-steroidal anti-inflammatory
drugs (NSAIDs) may be a hazard in
anticoagulated, asthmatic, diabetic or
pregnant patients, those with peptic
ulcer, or children under 16 y. If patient
does not know name of medicines, defer
treatment until drug is identified by
patient’s doctor, Drugs Information Unit or
pharmacy, or by checking Monthly Index
of Medical Specialties (MIMS), Physicians’
Desk Reference (PDR) or British National
Formulary (BNF)

Hypoglycaemia is main problem

Fainting, epilepsy and other causes of loss of
consciousness can disrupt dental treatment
and may result in injury to patient

Crohn disease or coeliac disease may lead to
oral complications, and gastric disorders may
increase risk of vomiting during GA

A history of operations may provide
knowledge of possible reactions to GA
and surgery. A patient who has had

a tonsillectomy, for example, without
complications is most unlikely to have

a congenital bleeding disorder. Retinal
operations, since they may use intraocular
gases, may be a contraindication to GA
or relative analgesia, which may cause
rapid expansion of ocular gas and lead to
blindness

(Continued)
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Condition

Main features

Other comments
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Relevance in dentistry

Infections

Jaundice and liver
disorders

Kidney and
genitourinary
disorders

Likelihood of
pregnancy

Mental state

Neurological
problems

Various, possibly rashes and/or fever

A history of jaundice may imply
carriage of hepatitis viruses, although
jaundice is a clinical sign of other
underlying liver diseases

Manifestations of chronic kidney
disease may include hypertension,
pallor and bruising

Behavioural changes

Fig. 2.5 'Boxer’s ear’, showing distortion.

Ever attended a clinic for sexually shared
infections (SSIs), or been admitted to hospital
for an infection, or been accepted or refused
for blood donation? Men who have sex

with men, abusers of intravenous drugs and
patients who have attended SSI clinics are
more likely to have a history of infection
with human immunodeficiency virus (HIV),
hepatitis viruses, herpes simplex, syphilis,
gonorrhoea and many other infections

(Ch. 21)

Incontinence (stress or urge), dysuria (pain),
haematuria, nocturia, frequency, polyuria,
hesitancy, terminal dribbling? Vaginal
discharge?

Menses (periods) — frequency, regularity,
heaviness, duration, painfulness? First day
of last menstrual period (LMP)? Number

of pregnancies and births? Menarche?
Menopause? Any chance of pregnancy now?
Which trimester?

Appearance and behaviour; thought (speech)
form, rate, quantity, pattern, flight of ideas,
loosening of associations; mood (subjective);
affect (observed); thought content,
preoccupations, obsessions, overvalued ideas,
ideas of reference, delusions; suicidality;
abnormal experiences, hallucinations,
passivity, thought interference; cognition;
consciousness; attention/concentration;
memory; orientation; intelligence; executive
function; insight. It may sometimes be

useful to assess degree of patients’ anxiety
in a relatively objective way by using Corah
dental anxiety scale (see Box 2.2)

Special senses — any changes in sight, smell,
hearing and/or taste? Seizures, faints,

fits, funny turns? Headache? Pins and
needles (paraesthesiae) or numbness? Limb
weakness, poor balance? Speech problems?
Sphincter disturbance?

Fig. 2.6 Cyst in submental region.

The possibility of transmission of infections
and their sequelae must be considered.
Carriers of meticillin-resistant Staphylococcus
aureus (MRSA) may be a hazard to others;
carriers of Neisseria meningitides may be
sources of meningitis outbreaks

Liver disease can lead to prolonged bleeding
and impaired drug metabolism can result
(Ch. 9). Jaundice after an operation may
have resulted from halothane hepatitis

and, if this is suspected, a different general
anaesthetic, such as isoflurane, desflurane or
sevoflurane, should be given

Can affect dental management, as

excretion of some drugs is impaired.
Tetracyclines should be given in lower doses.
Complications of renal failure or transplants
can produce oral signs

Any essential procedures involving drugs
(even aspirin), radiography or GA should be
arranged during middle trimester

Anxiety is inexorably associated with
attending for dental treatment. Anxious
patients may sometimes react aggressively
and anxiety may limit extent of dental
treatment that can be provided under LA

Movement disorders can significantly disrupt
operative procedures. Access can be a barrier
to care
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Fig. 2.7 Facial bruising.

Fig. 2.8 Lipoma.

Fig. 2.9 Pill box presented by an outpatient who proved to be taking eight
different medications daily, including a corticosteroid.

tobacco, betel, etc., and recreational drugs), culture and faith. Any
social or religious engagements that are dependent on the patient being
unimpeded following an elective treatment (wedding, examination,
job interview) need discussion and possibly the treatment should be
rescheduled; see also Chapters 25, 28 and 30.

FAMILY HISTORY

The medical history of blood relatives may be very informative.

Fig. 2.10 Manual organizer for multi-drug therapy.

Fig. 2.11 Digital organizer for multi-drug therapy. (Courtesy of Google).

CLINICAL EXAMINATION

It is important for dental professionals not merely to inspect and
examine the mouth and neck, but also to inspect the exposed areas
of the patient (the face, neck, arms and hands). The patient’s appear-
ance, behaviour, speech and body language can reveal many significant
conditions (Fig. 2.12). However, it must be stressed that even very ill
patients can look remarkably well. A search should be made for such
readily visible signs as anxiety, movements, tremors, dyspnoea, wheez-
ing and tiredness, and also for changes in the face (e.g. expression,
pallor, cyanosis or jaundice), neck (e.g. lumps) or hands (e.g. finger
clubbing, Raynaud phenomenon, rashes).

Facial movement and sensation should be assessed in the course
of testing the cranial nerves (Ch. 13). Eyes and ears should be
observed and examined (Fig. 2.13). Maxillary, mandibular or zygo-
matic deformities or swellings may be more reliably confirmed by
inspection from above (maxillae, zygomas) or behind (mandible). The
degree and direction of opening of the mandible should be assessed;
this can be disturbed in temporomandibular joint (TMJ) disease and
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Table 2.11 Drug names and possible identification

Drugs ending in ... Possible type of drug?®

-am Benzodiazepines

-ase Fibrinolytics

-apine Antipsychotics

-asone/one Corticosteroids

-azine Antipsychotics

-azole Azole antifungals

-azosin a-adrenoreceptor blockers

-cillin Penicillins

-cin Some antimicrobials

-coxib Newer non-steroidal anti-inflammatory drugs
(NSAIDs)

-cycline Tetracyclines Fig. 2.13 Gouty tophi.

-dopa Antiparkinsonian agents

-dronate/dronic

Bisphosphonates

-erol B, agonists (used for asthma)

-fibrate Fibrates

-gatran Newer oral anticoagulants (NOACs)

-imab/umab Monoclonal antibodies (MoAbs)

-ipine Calcium-channel blockers

-lukast Leukotriene-receptor antagonists

-navir Protease inhibitors (PIs)

-nitrate Nitrates

-olol Beta-blockers

-ovir Antivirals

-parin Heparins

-prazole Proton-pump inhibitors (PPlIs)

-pril Angiotensin-converting enzyme inhibitors (ACEls)

-relin Gonadorelin analogues

-salazine Salicylate derivatives

-sartan Angiotensin-receptor antagonist

-setron 5HT; antagonists

-statin Statins

-terol po-adrenergic agonist Fig. 2.14 Salivary gland swelling.
-tidine H,-receptor antagonists

-triptan 5HT; agonists

“tropium Antimuscarinic bronchodilators other conditions causing restricted mouth-opening (trismus) discussed
-vudine Nucleoside reverse transcriptase inhibitors (NRTIs) in Chaptel‘ 4.

2Always check in British National Formulary (BNF).

Fig. 2.12 Café-au-lait patch indicative of neurofibromatosis.

Inspection of the major salivary glands may reveal swelling of
the parotid gland, which causes outward deflection of the lower part
of the ear lobe, best observed by looking at the patient from behind
(Fig. 2.14).

Examination of the neck is crucial. The patient should be observed
from the front but also the neck should be palpated, as swollen lymph
nodes are sometimes a sign of disease (Fig. 2.15). One-third of the
body’s lymph nodes are in the neck.

Hands can show a number of features. Deformities can be seen in
arthritis (Fig. 2.16). Palmar erythema may occur in liver disease and
rheumatoid arthritis. Finger-clubbing may be congenital or is seen
in cardiorespiratory disease and liver cirrhosis. Koilonychia (spoon-
shaped nails) is seen in iron deficiency; leukonychia (white nails) in
liver cirrhosis; nail defects in lichen planus (Fig. 2.17), chronic candi-
dosis and psoriasis; nail haemorrhages in infective endocarditis; and
pigmentation in drug use (e.g. zidovudine; Fig. 2.18). Raynaud phe-
nomenon can be a feature of connective tissue disorders. Finger-joint
deformities can occur in rheumatoid arthritis. Dupuytren contracture
(Ch. 4) may be seen in alcoholic cirrhosis and muscle contractures in
cerebral palsy.

Hair can show features in several conditions. Alopecia may be auto-
immune, may be seen in lichen planus, or may occur after radiation.
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Fig. 2.15 Cervical lymphadenopathy.

Fig. 2.16 Arthritis.

Fig. 2.17 Lichen planus nail deformity.

Hirsutism is a feature of adrenogenital syndrome or Cushing disease,
or may be caused by ciclosporin, corticosteroids, minoxidil, phenytoin
or androgenic steroids.

The face may be unusual in many syndromes, such as Down syn-
drome or mucopolysaccharidoses. It may exhibit bruising from trauma

Fig. 2.18 Nail discolouration may be seen after trauma or in local disease, such as
fungal infections, in drug use (as here) or in systemic disease.

Fig. 2.19 Subconjunctival haemorrhage associated with zygomatic fracture.

(Fig. 2.19) or purpura; cushingoid facies due to Cushing disease or
corticosteroid treatment; and a mask-like facies in scleroderma. Facial
telangiectasia is seen in hereditary haemorrhagic telangiectasia, cirrho-
sis and CREST (calcinosis, Raynaud, oesophageal dysfunction, sclero-
derma, felangiectasia) syndrome. Facial palsy may indicate stroke or
Bell palsy. Neurofibromatosis (Fig. 2.20), tumours (Fig. 2.21) and cysts
(Fig. 2.22) may present as lumps. Infection may cause swelling (Fig.
2.23). Myxoedema may indicate hypothyroidism. ‘Butterfly rash’ over
the face may indicate systemic lupus erythematosus, while angiofibro-
mas may underlie tuberous sclerosis (epiloia; Fig. 2.24). A malar flush
can be seen in mitral valve stenosis, xanthelasmas in hyperlipidaemia,
and cyanosis in hypoxia — cardiac or respiratory disease. Pallor is seen
in anaemia or before an imminent faint; purpura may occur in throm-
bocytopenia or trauma; hyperpigmentation can be racial, or due to
suntan, Addison disease or chronic drug (e.g. phenothiazine) use; and
hypopigmentation can be caused by vitiligo (Fig. 2.25).

Eyes may show features of disease. Exophthalmos can be seen
in hyperthyroidism, and ptosis in myopathy and Horner syndrome.
Blue sclerae can be features of infancy and osteogenesis imperfecta.
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Fig. 2.20 Neurofibromatosis.

Fig. 2.21 Basal cell carcinoma.

Fig. 2.22 Sebaceous cyst.

Fig. 2.23 Cat scratch disease.

Fig. 2.24 Tuberous sclerosis showing adenoma sebaceum.

Fig. 2.25 Vitiligo.

Fig. 2.26 Exfoliative cheilitis.

Conjunctival haemorrhage can indicate trauma, fractured zygoma or
purpura. Jaundice can imply liver disease.

The lips can show cheilitis (e.g. factitious; Fig. 2.26), lichen planus
(Fig. 2.27) or erythema multiforme. Angular stomatitis can be associ-
ated with denture-related stomatitis, anaemia, haematinic deficiency,
diabetes, human immunodeficiency virus (HIV) and other diseases
(Fig. 2.28). Lip swelling may be seen after trauma and in infections,
neoplasms, allergies, Crohn disease, sarcoidosis or angioedema. Lip
pigmentation may underlie Peutz—Jeghers syndrome. ‘Hanging jaw’ is
a feature of myasthenia gravis.

Lumps may indicate neoplasms (Fig. 2.29). Salivary gland swellings
can represent mumps, Sjogren syndrome, sialosis or tumour (Ch. 4).
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Fig. 2.27 Lichen planus on lips.

Fig. 2.28 Angular stomatitis.

Fig. 2.29 Osteoma.

Jaw prognathism and thickened facies can be features of acromegaly.
Cervical lymph node enlargement is seen in HIV and other infections,
malignancy and leukaemia.

Loss of weight or emaciation can be features of anorexia, malignant
disease, tuberculosis or HIV infection.

Speech disturbances may suggest drug intoxication, hyposalivation,
learning disorder, and neurological or muscle diseases.

Inpatients must always have a full physical examination before an
operation, which may include inspection, palpation, percussion and
auscultation, and covers examination of at least the following systems:

Lymph nodes
Cardiovascular — pulse, blood pressure, heart sounds
Respiratory — respiratory rate, lung expansion, tracheal position,
lung sounds

»  Gastrointestinal — any swelling or restriction of movement or
tenderness, together with palpation for masses and tenderness

= Neurological — especially the cranial nerves.

Most evidence shows that the history and physical examination
often reveal most, if not all, of the clinically useful data. Before any
investigations are initiated, the patient’s consent must be obtained.
Confidentiality must be respected; the history, examination and inves-
tigation findings should not be divulged except when there is expressed
consent.

INVESTIGATIONS

Investigations are useful only when the appropriate tests are requested,
and interpreted in the light of the history, clinical findings, knowledge
and experience. It is useless and potentially dangerous to request inves-
tigations, the results of which will have no influence on the diagnosis
or management.

Screening for latent medical problems is sometimes appropriate,
mainly when effective action can be taken on the basis of the results.
Several relevant treatable conditions, particularly hypertension and
diabetes, are frequently unsuspected. For example, blood and urine
glucose levels may be abnormal in 5% or more of dental patients.
However, it is important not to undertake testing that may cause
unnecessary anxiety, trauma, delay or expense.

Many studies have shown the disadvantages of ‘routine’ and ‘screen-
ing’ tests, even preoperatively, carried out with little focus; too often,
trivial or inexplicable findings are revealed and unnecessary anxiety
and stress caused.

PREOPERATIVE TESTS

Preoperative tests may provide information to reduce possible harm or
increase benefit to the patient by altering surgical or sedation/anaes-
thetic management, and may help risk assessment and guide discus-
sion with the patient that is relevant to informed consent. They may
predict postoperative complications and establish a baseline measure-
ment for later reference. Before any investigation is requested, however,
it is important for there to be a high enough likelihood of finding an
abnormal result and for an abnormal result genuinely to change the
patient’s management. Most preoperative tests (typically, a full blood
count, prothrombin time [PT] or international normalized ratio [[INR],
activated partial thromboplastin time [APTT], basic metabolic panel
and urinalysis) performed on elective surgical patients prove to be nor-
mal: findings influence management in under 3% of patients tested.
In almost all cases, no adverse outcomes are observed when clinically
stable patients undergo elective surgery, irrespective of whether an
abnormal test is identified. Preoperative testing is appropriate in symp-
tomatic patients and those with risks factors for which diagnostic test-
ing can provide clarification of a patient’s surgical risk. The National
Institute for Health and Care Excellence (NICE; formerly the National
Institute for Health and Clinical Excellence) guidelines are generic and
lack consensus (http://publications.nice.org.uk/preoperative-tests-cg3;
accessed 25 May 2013); hospitals may have their own guidelines and
individual clinicians remain ultimately responsible.


http://publications.nice.org.uk/preoperative-tests-cg3

Table 2.12 Grades of surgery

Grade Examples of procedures

1 Excision of lumps and bumps, incision of abscesses,
tooth removal

2 Arthroscopy, herniorrhaphy, tonsillectomy, varicose
veins

3 Hysterectomy, thyroidectomy, endoscopic
prostatectomy

4 Major bowel, head and neck, lung and joint

surgery, and joint replacement
Neurosurgery
Cardiovascular surgery

(adapted from NICE).

For the purpose of preoperative tests, NICE categorizes surgical
procedures into four grades on the basis of complexity and physiologi-
cal insult (Table 2.12).

The NICE recommendations are in the form of ‘look-up’ tables set
out by surgery grade and ASA grade (http://www.nice.org.uk/niceme-
dia/live/10920/29090/29090.pdf; accessed 30 September 2013):

Plain chest X-ray (radiograph)

Resting electrocardiogram (ECG)

Full blood count

Haemostasis — including PT, APTT and INR

Renal function — including tests for potassium, sodium,
creatinine and/or urea levels

Random blood glucose

Urine analysis (urine dipstick tests — test for pH, protein, glucose,
ketones, blood/haemoglobin).

There are also recommendations for sickle cell test and pregnancy
tests, and:

= Dblood gases — for ASA grades II and III only
= lung function (peak expiratory flow rate, forced vital capacity
and forced expiratory volume) — for ASA grades IT and III only.

Chest radiograph (X-ray)

The likelihood of identifying undiagnosed cardiorespiratory disease
and the desirability of re-evaluating patients with known conditions
need to be balanced against the radiation exposure. In general, ASA
I patients do not require preoperative chest X-rays (CXRs), with the
possible exception of smokers over the age of 60 who are undergoing
grade 3 or 4 surgery. Certain types of surgery may warrant a CXR at
some point in the patient’s work-up (e.g. cardiothoracic, oesophageal,
and major head and neck surgery). ASA III patients with cardiovas-
cular disease undergoing anything more than grade 1 surgery should
probably have a CXR. This should not be repeated if one has been
done within 6 months unless the patient’s symptoms or signs have
changed; in many cases, it could be argued that echocardiography
provides more useful information and avoids radiation exposure.
Respiratory disease that has changed in its nature or severity with
time is a probable indication for CXR, with the exception of patients
between the ages of 16 and 40 undergoing grade 1 surgery.

Electrocardiogram

An electrocardiogram (ECG) may on occasion provide evidence of
asymptomatic cardiovascular disease and, in those with known cardiac
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disease, is useful in estimating risks of GA and surgery. An ECG should
be obtained for smokers, for patients with a history or symptoms of
cardiac, respiratory or renal disease undergoing grade 4 surgery, and
for all patients over the age of 60, regardless of the grade of surgery.

Full blood count (full blood picture)

Full blood count (FBC) may identify and quantify pre-existing anae-
mia and help assessment of the patient’s likely tolerance of any blood
loss. FBC is probably indicated in all patients undergoing grade 3 or
4 surgery, particularly in patients with cardiovascular or respiratory
disease, for all patients with renal disease, and for all patients over 60
undergoing grade 2 surgery. The white cell count (WCC) may be useful
if infection is suspected, and the platelet count where there is suspicion
or a history of bleeding tendency.

Haemostasis tests

Haemostatic tests include the platelet count, PT, INR and APTT (Ch.
8). Indications for such tests preoperatively are patients taking antico-
agulants; those on haemodialysis; those with a past history or family
history of abnormal bleeding, bruising, or liver, kidney or vascular
disease; before surgery with the potential to cause a large blood loss so
that the need for transfusion is likely; before surgery for cancer, espe-
cially where liver metastases may have resulted in a bleeding tendency;
and before arterial reconstructive surgery. Investigations should also
be considered when regional anaesthesia is planned, particularly using
spinal and epidural techniques.

Renal function tests (urea and electrolytes)

Renal function should be assessed in all patients with known renal
disease, diabetes, liver dysfunction, and those with an ileus, who are
parenterally fed or who are likely to have intravenous fluid administra-
tion and perioperative fluid loss.

All adults and children should have urea and electrolyte tests
(U&Es) before grade 4 surgery (U&Es are otherwise not generally
required in children). These tests are needed in all adults of ASA III
or those undergoing grade 3 surgery. Older patients may have asymp-
tomatic deteriorating renal function, so U&Es should be obtained for
those aged 60 and over, and before grade 3 surgery. In patients with
cardiovascular disease, U&Es are needed in those aged 60 and over
undergoing grade 2 surgery.

Sickle test

A sickle test should be requested for all patients of African and West
Indian origin, and probably also for those of Mediterranean and Indian
origin.

IMAGING

X-RAYS (RADIOGRAPHY)

Radiography, fully discussed elsewhere (see https://www.gov.uk/gov-
ernment/publications/the-ionising-radiation-medical-exposure-regula-
tions-2000), is particularly helpful diagnostically since it is inexpensive,
rapidly achieved and widely available. Conventional radiography is
useful for imaging: bone and joint disease, fractures and dislocations,
antral and dental disease (Table 2.13). Plain X-rays have a relatively
low radiation dose and special procedures can achieve soft-tissue imag-
ing, albeit with a higher radiation dose.


http://www.nice.org.uk/nicemedia/live/10920/29090/29090.pdf
http://www.nice.org.uk/nicemedia/live/10920/29090/29090.pdf
https://www.gov.uk/government/publications/the-ionising-radiation-medical-exposure-regulations-2000
https://www.gov.uk/government/publications/the-ionising-radiation-medical-exposure-regulations-2000
https://www.gov.uk/government/publications/the-ionising-radiation-medical-exposure-regulations-2000

40 MEDICAL HISTORY, EXAMINATION, INVESTIGATIONS AND RISK ASSESSMENT

Table 2.13 Radiographs recommended for demonstrating various head
and neck sites

Region required Standard views Additional views

Skull® Postero-anterior Submento-vertex
(PA) 20 (SMV)
Lateral Tangential
Townes (1/2 axial
view)
Facial bones Occipito-mental (OM) Zygoma
OM 30 Reduced exposure
Lateral SMV
Paranasal sinuses OM for maxillary Upper occlusal or
antra lateral SMV
Dental panoramic
tomography (DPT),
tomography
Orthodontics DPT
Cephalometric lateral
skull

Pre- and post-osteotomy DPT

Cephalometric lateral
skull

Cephalometric PA
skull

OM 30
Lateral

Nasal bones

Soft tissue lateral
Mandible DPT Lateral obliques
PA mandible
Mandibular occlusal
Transcranial lateral
obliques or DPT
(mouth open and
closed)

Temporomandibular
joints

Transpharyngeal
Arthrography
Reverse Townes
Reverse DPT
Consider CT scan/
MRI

2 CT scanning is valuable in craniofacial injuries.

Radiography requests are essential to enable the radiographic staff
to provide the best or most appropriate radiographs for the region
under investigation:

1. Fill in the request form as fully as possible with full, relevant,
clinical findings.

2. Request the region required rather than specific views, except for
dental panoramic tomography, when the term ‘DPT’ will suffice.

COMPUTED (AXIAL) TOMOGRAPHY

A computed tomography (CT) or computed axial tomography (CAT)
scan is a type of repeated special radiograph taken across ‘slices’ of the
body to build up a complex image, using several beams simultaneously
from a number of different angles (Fig. 2.30). Cone beam CT (CBCT)
is a variant, increasingly used in dentistry for implant work especially
(see below).

Advantages

= CT provides good anatomical representation of hard tissues
(bone and cartilage).

= It is generally better than magnetic resonance imaging (MRI) for
examining lymph nodes.

= It provides good cross-sectional representation.

Fig. 2.30 Computed tomography scan of chest.

= Multiplanar reconstruction is possible from the raw data of the
initial examination.
Three-dimensional reconstruction is possible.
It provides guidance for biopsies.
Compared with MRI:
imaging is more rapid (in seconds — compared with MRI, which
takes minutes)
it is less affected by motion artefact, since it is quicker
it can be used on patients for whom MRI is inappropriate
(e.g. claustrophobics, or people with pacemakers or ferrous or
paramagnetic aneurysm clips).

Disadvantages

CT gives a significant radiation dose.

It provides phasic imaging of vascular structures and tumours.
It is an expensive procedure.

The whole CT procedure may take up to 1 hour, but often takes
less than 30 minutes.

= Some patients experience claustrophobia in the CT scanner.

Indications

CT allows visualization of 3-10-mm sections of the body in two
dimensions with enough clear distinction between black, grey and
white areas of the image to allow pathological diagnosis in many cases.

It is particularly useful in examining the chest or abdomen. CT using
contrast media makes it possible to visualize abnormalities more clearly.

Contraindications

Contraindications include pregnancy and history of severe allergies;
this may preclude the use of a contrast agent.

Procedure

1. Patients may be asked not to eat beforechand.

2. Patients may have to swallow or be injected intravenously
with contrast material that will show up against the tissue on the
final pictures.



3. Patients must lie on a couch, which will move through the
scanner.

4. The radiographer can see, hear and communicate with the
patient (by means of a two-way microphone and speaker system)
at all times.

5. The scanner will take a series of pictures.

6. Patients must lie still while images are being taken in order to
ensure that they are in focus, and may be asked to hold their
breath so the scan is not blurred.

CONE BEAM CT (CBCT)

This is CT in which the X-rays are divergent, forming a cone. CBCT
is useful in implantology, endodontics and orthodontics, for accurate
visualization of the jaws, teeth and roots (erupted and non-erupted)
and of anomalous structures that conventional 2D radiography can-
not capture.

SCINTIGRAPHY/NUCLEAR MEDICINE

Radionuclide (radioisotope) scans can be particularly useful for detect-
ing abnormalities in bone, salivary glands, thyroid gland and lymph
nodes. The common radionuclide agents used include technetium-99™
(Tc-99m) — labelled diphosphonates for bone scans, and gallium for
imaging lymph nodes.

Radionuclide scanning involves administration of a radionuclide
with an affinity for the organ or tissue of interest, and recording of the
distribution of radioactivity. A very small amount of a mildly radioac-
tive liquid is injected into a vein, usually in the arm; after the injection,
the patient will have to wait up to 3 hours before the scan can be taken.
The distribution of the radionuclide is detected in the tissue/organ
under examination where the isotope is concentrated, by a gamma
camera, which produces the images or scans after processing by a
computer. Detectors record activity in retaining organs at the time of
acquisition. Time/activity curves can be plotted to provide functional
analysis. The images can then be produced on film or coloured paper,
or as graphs or numerical data. The amount of radioactivity given
to a patient is small, not dangerous either to the patient or to anyone
nearby, and usually clears from the body within 24 hours.

POSITRON EMISSION TOMOGRAPHY

Radioactive molecules made from radionuclides (radioactive isotopes)
with short half-lives, such as ''C, 0 or ®N, are injected intrave-
nously. Depending on the type of molecule injected, positron emission
tomography (PET) can provide information on different biochemical
functions. For example, if glucose is used, the PET scan will show an
image of glucose metabolism, or how much energy the body is using
in a specific area (such as the brain or a tumour).

MAGNETIC RESONANCE IMAGING (NUCLEAR
MAGNETIC RESONANCE)

Magnetic resonance imaging (MRI) is a safe, non-invasive procedure
that allows three-dimensional images of internal organs to be created
with radio waves and large powerful electromagnets to align hydrogen
atoms (protons) within the body (Fig. 2.31).

Advantages

= There is no ionizing radiation.
= MRI provides new, rapidly developing, good multiplanar imaging.
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Fig. 2.31 Magnetic resonance image of head and neck.

m It provides good soft-tissue differentiation, which is better than
that with CT.

It provides good imaging of bone marrow.

It provides good imaging of perineural infiltration.

Pictures can be taken from multiple angles.

It can be performed through clothing and through dense tissue
such as bone.

m  There is less distortion from dental restorations than with CT.

Disadvantages

MRI is dangerous for people with pacemakers or defibrillators and
inappropriate for those with ferrous or paramagnetic aneurysm clips
(Ch. 5). Currently, MRI is relatively expensive and time-consuming (it
can take anything from 30 minutes to 1 hour and 30 minutes, or even
2 hours), and is rather noisy; some patients experience claus-
trophobia. It can also be affected by motion artefact, since it is slow.
Gadolinium contrast medium is injected intravenously in up to 30% of
MRI scans to improve the clarity.

Indications

MRI, like CT, can be used to produce cross-sectional views of the
body or a body part, but can also obtain other views such as sagittal.
It allows a clear distinction between black, grey and white areas of the
image to aid pathological diagnosis in many cases.

Again like CT, MRI can be used on any part of the body but is fre-
quently employed to examine the head and brain, since it is in this region
that it produces clearer results than CT. MRI is also useful for detecting
abnormalities in soft tissues and in chest or abdominal examination.

Contraindications
These include:

presence of a cardiac pacemaker, defibrillator or monitor
presence of vascular or surgical clips

presence of any type of orthopaedic prosthesis, rods or pins
presence of dentures or appliances of any type in the mouth,
which must be removed before the scan (implants, fixed crowns
or restorations are not contraindications; see below)
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= presence of an intrauterine contraceptive device (IUD)
m pregnancy — any effects of MRI on pregnancy are unclear
= history of allergies — may preclude the use of contrast agent.

Procedure

1. Patients may be asked not to eat for 1 hour before the scan; not to
smoke for 2 hours before; and not to drink tea, coffee, alcohol or
soft drinks containing caffeine (cola, etc.) for 2 hours before. These
can influence blood flow and so affect the scan. Iron interferes with
MRI and thus iron-containing medications should not be taken.

2. As the MRI scan uses magnetism, metals may affect it. Persons

with certain types of metal surgical clips, metal pins or plates,

cardiac monitors, defibrillators or pacemakers cannot, therefore,
have an MRI scan. The patient must remove everything metal,
including watches, any jewellery including piercings, metal clothes
closures, belts, metal-containing prostheses, hair clips, shoes, mobile
phones, personal organizers, keys, purses and wallets containing
magnetic strip credit cards. These must all be left outside the room.

MRI scans are noisy, so the patient wears ear plugs.

4. The patient must lie on a couch that can move backwards and
forwards through the cylinder.

5. Patients must lie still while images are being taken in order to
ensure that they are in focus, and may be asked to hold their
breath so the scan is not blurred.

6. The radiographer can see, hear and communicate with the patient (by
means of a two-way microphone and speaker system) at all times.

7. The MRI is in a special room that excludes radio waves, as these
interfere with the scan.

el

ULTRASOUND (ULTRASONOGRAPHY)

Ultrasound is the use of high-frequency sound waves (at a frequency
of over 20000 Hz [20kHZz]), which are reflected at interfaces between
tissues. An ultrasound scan uses very high-frequency sound waves not
audible to the human ear, which are passed through the body using a
transmitter or scanner that is normally placed on the skin surface. The
pattern of the reflected sound waves or ‘echoes’ is used to create an
outline of the organ in question, so ultrasonography is used for soft tis-
sues rather than bony structures. It can measure size, detect structural
abnormalities, determine whether a lump is solid or fluid-filled, and
monitor growth of the fetus during pregnancy.

Advantages

Ultrasound examination is completely painless and safe.

It produces no ionizing radiation.

It is inexpensive and provides a good screening test.

The equipment is mobile.

It provides good differentiation between cystic and solid soft-
tissue masses.

= Advanced technique (Doppler) assesses flow characteristics in
vessels.

Indications

= To diagnose disease in liver, gallbladder, pancreas, urinary
bladder, prostate, kidney, thyroid gland, lymph nodes, salivary
glands, ovaries or testicles, and breast

m In obstetrics, to check that there are no fetal abnormalities, and
to monitor fetal growth

= For ophthalmic imaging

m To examine blood flow
m To diagnose aneurysms
= For echocardiography.

Contraindications

None known.

Procedure

1. Ultrasound examination takes between 15 minutes and 1 hour.

2. Usually, a lubricating silicone gel applied to the skin is used to
help conduct the sound waves into the body.

3. Patients must lie still during the examination.

4. For some more specialized kinds of ultrasound examination, the
probe is inserted into the body.

5. In abdominal ultrasound scanning, large amounts of gas in
the intestine can interfere with the images. Therefore, in these
instances, low-fibre foods should be taken for 24-36 hours
before the examination. Some examinations of the intestines,
for example, require a preparatory enema and fasting for several
hours before the appointment. Others, as used in obstetrics, may
require a full bladder.

LABORATORY INVESTIGATIONS
HISTOPATHOLOGY

A biopsy that is of adequate size and representative of the lesion
should be taken, placed in a fixative and sent to the pathology labora-
tory carefully labelled and with the appropriate form of request for
histopathological examination.

= Specimens for routine histological examination should be fixed in
10% formol saline; at least ten times the volume of the specimen
is needed for adequate fixation.

= Specimens for immunofluorescent investigations are not usually
carried out on formol saline-fixed tissue, but should be sent in
a suitable transport medium for immediate freezing at —70°C
and direct immunofluorescence. Serum should also be sent for
indirect immunofluorescence.

If tuberculosis or a systemic mycosis is suspected, a fresh tissue
specimen should be sent for culture.

MICROBIOLOGY

Specimens should be collected before antimicrobials are started. If
pus is present, a sample should be sent in a sterile container, in prefer-
ence to a swab. Requests for culture and antibiotic sensitivity should
indicate possible aetiology, present antimicrobial therapy and any drug
allergies. If tuberculosis is suspected, this must be clearly indicated on
the request form.

If the microbiological specimen cannot be dealt with within 2
hours, the swab should be placed in transport medium and kept in the
refrigerator at 4°C (not a freezer) until dealt with by the microbiology
department.

Actinomycosis

It is preferable to send pus for culture but, in the absence of adequate
pus, send a dressing that has been in contact with the wound for several
hours.



Candidosis

Swabs from the lesions and from the fitting surface of the denture may
be sent for Gram stain or culture.

Viral hepatitis or HIV infection

Many centres have defined protocols for the collection of specimens
from patients with suspected hepatitis or HIV infection. Particular
care must be taken to avoid needlestick injuries and contamination of
the outside of the containers, and to indicate that hazard may be posed
by the infection. Special coloured plastic bags (usually red) to indicate
this hazard can be used for transporting the specimen. Consent is
required when testing.

Other viral infections

Swabs must be sent in viral transport medium; dry swabs are no use.
Nucleic acid testing is increasingly common. Acute and convalescent
serum samples (10mL blood in a plain container) may be taken; con-
valescent serum is collected 2-3 weeks after the acute illness.

Syphilis

Oral lesions should be cleaned with saline to remove oral treponemes
before a smear is made for dark-ground examination; 10mL of serum
should be sent for Venereal Disease Research Laboratory (VDRL)
testing (Ch. 21).

HAEMATOLOGY

Blood for film and red cell indices must be collected in a tube contain-
ing potassium ethylenediamine tetra-acetic acid (EDTA; 4mL into an
EDTA tube). EDTA inhibits clotting through its action on cation-
dependent proteolytic enzymes critical to the clotting cascade. The
blood must be gently mixed to ensure that the anticoagulant is well
distributed; clotted samples are useless. Blood for assay of corrected
whole blood folate levels is also collected in an EDTA tube. Most other
necessary investigations are performed on serum (Appendix 2.3). Any
venepuncture episode requires consent, both for the insertion of the
needle and for the investigations being carried out on the blood sam-
ple. See Table 2.14 for potential complications.

BIOCHEMISTRY

There is currently some variation as to whether serum or plasma is
needed for certain biochemical tests, depending on the laboratory
involved. Special containers may be required for automated multi-
channel analysers, which give a full biochemical profile on a single
blood specimen. However, most biochemical estimations can be
carried out on serum (collect blood in a plain container), although
plasma (collect in a lithium heparin tube) may be needed for estima-
tion of electrolytes, cortisol and proteins. Blood glucose assays are
carried out on a sample in a fluoride bottle. Urinalysis is also available
(Appendices 2.4 and 2.5).

IMMUNOLOGY

Most tests of humoral immunity and complement components are car-
ried out on serum (plain tube). Autoantibodies are detected in serum.
In order to prevent the rapid decay of complement components, the
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Table 2.14 Complications of venepuncture

Complication Remarks

Relax. Correct application of tourniquet. Warm
arm/hand. Check syringe and needle will
aspirate

Try other arm; use sphygmomanometer cuff at

just below diastolic pressure; make sure you
can palpate vein before trying again

Failure in a young
normal adult

Difficult patients
Fat arm: veins difficult Remember that veins are there. Palpate
to locate antecubital fossa over usual vein site (see text)

If unsuccessful, try veins on radial side of wrist
or on back of hand (painful)

Most annoying! Insert needle deliberately
alongside vein, preferably at a Y-junction, and
immobilize vein with your other hand before
penetrating vein from side

Most annoying to patient! Caused by poor
technique, inadequate pressure to puncture
site or removal of needle before removal of
tourniquet. May cause venous thrombosis. Try
not to penetrate through other side of vein.
Keep firm pressure with swab on vein after
venepuncture until haemostasis secured. In
the elderly, maintain this pressure for several
minutes

Thin arm: veins move
away from the needle

Haematoma formation

serum should be separated as soon as possible and frozen at —20°C at
least and preferably at —70°C. Serum for immune complexes and cryo-
globulins may need special handling, details of which can be obtained
from the relevant laboratory.

Tests of cell-mediated immunity are expensive and often can be car-
ried out only once special preparations have been made (consult the
laboratory; Appendix 2.6).

See above for direct immunofluorescence specimens.

The presence of autoantibodies does not always indicate disease and
absence does not necessarily exclude it. The type of autoimmune dis-
order or disease that occurs and the amount of destruction depend on
which systems or organs are targeted by the autoantibodies, and how
strongly. Disorders caused by organ-specific autoantibodies, those that
primarily target a single organ, such as the thyroid in Graves disease
and Hashimoto thyroiditis, are often the easiest to diagnose as they
frequently present with organ-related disease.

Once a diagnosis has been made and a treatment plan has been decided on,
it must be explained to the patient and informed consent must be obtained.
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APPENDIX 2.1 SUGGESTED MEDICAL QUESTIONNAIRE FOR PATIENTS TO COMPLETE?

Question Yes No Details
1 Have you had an operation or general anaesthetic before?
2 Have you had any problems with anaesthetics?
3 Have any of your relatives had any problems with anaesthetics?
4 Are you taking any drugs or other medications (inhalers, Pill)?
5 If female, are you or could you be pregnant?
6 Have you had any corticosteroid drugs in the past? If yes, when?
7 Do you have any allergies (drugs, plasters, latex, antiseptics, foodstuffs)?
8 Do you have heart disease or have you had a heart attack?
9 Do you ever have to take antibiotics routinely prior to dental surgery?
10 Do you get chest pains, indigestion or tummy acid in the throat?
1 Do you have a hiatus hernia?
12 Do you have high blood pressure?
13 Do you get breathless walking, climbing stairs or lying flat?
14 Do you have asthma, bronchitis or chest disease?
15 Have you ever had a convulsion or fit?
16 Do you have arthritis or muscle disease?
17 Do you have anaemia or any other blood disorder?
18 Do you know your sickle status (if relevant)?
19 Have you ever had liver disease or been jaundiced?
20 Have you ever had kidney disease?
21 Do you have diabetes (sugar in your urine)?
22 Do you smoke? If yes, how many cigarettes a day (also last 6 months)?
23 Do you take recreational drugs or drink alcohol? If yes, how many units per week?
24 Do you have any crowns, loose teeth or artificial teeth? Indicate:
25 Do you wear contact lenses?
26 Is there anything else you think the surgeon or anaesthetist should know?

20ther useful formats are available, such as that referenced in the Resuscitation Council UK document 2006 on Medical emergencies for dental practitioners.
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APPENDIX 2.2 COMPLEX MEDICAL HISTORY AS PROVIDED BY A DENTAL PATIENT

Medical Information Sheet

Name: Blood Group: A+ Situation: Lives alone
Address:
Phone:
Only in real 1st contact:
emergency: 2nd contact:
3rd contact:
Allergies: To medication — Trimethoprim, preservatives and lanolin in eye ointments/drops. Airborne — Pollens, moulds.

Photosensitivity reactions (Polymorphic light eruption). Oral allergy syndrome, sticky dressings, dogs, cats

Vaccinations: | Tetanus 1994, BCG 1986, Hep B booster 1997, Polio booster 1999, Hep A booster 2001, H1N1 swine flu vaccinations 2009, annual influenza
vaccination, pneumococcal vaccine Nov 2010

Conditions: Current: Systemic autoimmune disease (atypical primary Sjogren syndrome) with associated complications: Ophthalmological (Keratoconjunctivitis

sicca (KCS)), CNS (Autoimmune myelitis: inflammatory non-compressive cervical cord myelopathy/Sjégren myelopathy), Renal (Chronic kidney

disease (CKD) Stage 3 (lowest eGFR 49)), Urological (Interstitial cystitis (IC)/Painful bladder syndrome), Dermatological (Intermittent 'sterile neutrophilic

folliculitis' rash poss associated with autoimmune disease, generalized mucosal and skin dryness), generalized (Periodic lymphadenopathy/flu-like symptoms,

severe fatigue), Gynaecological (vestibulodynia). Other conditions: Pineal region brain tumour (histological type not known), GI: Severe idiopathic slow-transit
constipation, Psychiatric: Major depressive disorder, severe generalized anxiety, Urological: Urethral stenosis, Dermatological: Polymorphic light eruption, seborrhoeic
dermatitis, intermittent acne, intermittent mild eczema, Gynaecological: Bartholin cyst (recurrence). Resolved: Healed pyoderma gangrenosum (PG) R.

leg, costochondritis, Recently: Unexplained severely painful, possibly reactive, condition of tongue (instrinsic and ulcerative, desquamating) for 2 weeks

between multiple infections requiring 3 antibiotics (URTIs and acute labyrinthitis and streptococcal tonsillitis). Ongoing investigation/monitoring: Brain tumour,
myelitis, renal function.

Prescribed Long-term: For autoimmune disease: Salagen (oral pilocarpine) 5 mg every 3 h (max 6 daily) (always kept with me for quick self-administration as
Drugs: wears off fast), Plaquenil (hydroxychloroquine) 200 mg every other morning with food, Viscotears preservative-free single-dose vials of carbomer 974P

artificial tears at least 4 times a day, more freq as needed, diazepam (and for neuro motor symptoms) 5 mg p.r.n. For depression: Seroquel (quetiapine)

100 mg night, Stilnoct (zolpidem) 10 mg night, trazadone 150 mg night. For seborrhoeic dermatitis: ketoconazole shampoo daily, aqueous cream,

E45 bath oil, Lotriderm p.r.n. For neutrophilic rash: Dermovate p.r.n. For IC and myelopathic paraesthesia: imipramine 25 mg night. For chronic idiopathic
constipation: Resolor 2 mg daily, docusate sodium 3 times a day. For acne when returns: Tetralysal 300 (lymecycline) 1-2 tabs. Periodically: For pain:
Arcoxia sparingly (as contraindicated with CKD), co-codamol. For vestibulodynia: 5% lidocaine ointment p.r.n, Discontinued: For KCS: Restasis

(ciclosporin 0.05% emulsion single-unit eye drops) every 12 h (on named-patient basis) for appx 4 y, Circadin (melatonin) 1 tab nocte. For depression:

lithium, Cipralex. Steroids previously received: For myelitis: 3 pulsed steroid IV infusions in Feb 06 (1000 mg methylprednisolone each time), For PG:

oral EC prednisolone (3 mths in '06), For Sjogren lymphadenopathy/‘flu-like syndrome: IM DepoMedrone steroid injection 120 mg Nov '09, For neutrophilic
rash and lymphadenopathy: oral EC prednisolone (4 days 30 mg Aug 10, 8 days 15 mg and 6 days 20 mg Sep "10), For neutrophilic rash: IM DepoMedrone steroid
injection 120 mg Sep "10. For costochondritis: local cortisone injection into chest Sep '10. (General note about prescribing — consider potential of medications
to exacerbate symptoms of Sjdgren syndrome — e.g. caution with anticholinergics, etc.).

In case of To avoid exacerbation of Sjégren syndrome symptoms: AVOID prolonged NPO, allow clear liquids till 2 h prior, omit drying agents, add
General humidifier to rebreathing system, lubricate ETTs/LMAs well, place w caution, use humidified O,, lubricate eyes with preservative-free carbomer
Anaesthetic: artificial tears, i.e. Viscotears, maintain warmth

General Practitioner:

Consultants: Current:
Neurologist:

Neurosurgeon:

Ophthalmologist:

Rheumatologist:

Nephrologist:

Urologist:

Dermatologist:

Gastroenterologist:

Medical BUPA 'Heartbeat' Number
Insurance UK:

Travel Insurance: 'Flysure":

If in contact with BUPA or Flysure: please do not disclose confidential medical history, only current reason for assistance!)

Fig. 2.32 eGFR = estimated glomerular filtration rate; URTI = upper respiratory tract infection.
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APPENDIX 2.3 INTERPRETATION OF HAEMATOLOGICAL RESULTS

Blood Normal range? Level 1 Level |
Haemoglobin (Hb) Male 13.0-18.0g/dL Polycythaemia (rubra vera or Anaemia
Female 11.5-16.5g/dL physiological); myeloproliferative
disease; dehydration
Haematocrit (packed cell Male 40-54% Polycythaemia; dehydration Anaemia

volume [PCV])

Mean cell volume (MCV)
MCV = PCV/RBC

Mean cell haemoglobin (MCH)
MCH = Hb/RBC

Mean cell haemoglobin
concentration (MCHCQ)
MCHC = Hb/PCV

Red cell count (RBC)

White cell count (WCC; total)

Neutrophils

Lymphocytes

Eosinophils

Platelets

Reticulocytes

Erythrocyte sedimentation
rate (ESR)

Plasma viscosity

Female 37-47%
78-99 fl

27-31 pg/cell

32-36g/dL

Male 4.2-6.1 x 10'4/L
Female 4.2-5.4 x 10'%/L
4-10 x 10%/L

Average 3.3 x 10°/L

Average 2.5 x 10°/L

Average 0.15 x 10%/L

150-400 x 10%/L

0.5-1.5% of RBC

0-15mm/h

1.4-1.8 cp

2Adults unless otherwise stated. Check values with your laboratory.

Macrocytosis in vitamin B4, or folate
deficiency; liver disease; alcoholism;
hypothyroidism; myelodysplasia;
myeloproliferative disorders; aplastic
anaemia; cytotoxic agent

Pernicious anaemia

Polycythaemia

Infection; inflammation; leukaemia;
intense exercise; trauma; stress;
pregnancy

Pregnancy; exercise; infection;
bleeding; trauma; malignancy;
leukaemia; corticosteroids

Physiological; some infections;
leukaemia; lymphoma

Allergic disease; parasitic infestations;
skin disease; malignancy, including
lymphoma

Thrombocytosis in bleeding;
myeloproliferative disease; chronic
inflammatory states

Haemolytic states; during treatment
of anaemia

Pregnancy; infections; anaemia;
inflammation; connective tissue
disease; temporal arteritis; trauma;
infarction; tumours

As ESR

Microcytosis in iron deficiency,
thalassaemia, chronic disease

Iron deficiency; thalassaemia;
sideroblastic anaemia

Iron deficiency; thalassaemia;
sideroblastic anaemia; anaemia in
chronic disease

Anaemia; fluid overload

Early leukaemia; some infections;
bone marrow disease; drugs, including
corticosteroids and chemotherapy;
idiopathic

Some infections; drugs;
endocrinopathies; bone marrow
disease; idiopathic

Some infections; some immune
defects (e.g. HIV, AIDS); lymphoma;
corticosteroids; systemic lupus
erythematosus (SLE)

Some immune defects

Thrombocytopenia related to
leukaemia; drugs; HIV; other
infections; idiopathic; autoimmune;
disseminated intravascular
coagulopathy (DIC)

Chemotherapy; bone marrow disease
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APPENDIX 2.4 INTERPRETATION OF BIOCHEMICAL RESULTS?

Biochemistry®

Level® t

Level® |

Acid phosphatase

Alanine transaminase (ALT)d
Alkaline phosphatase
Alphaj-antitrypsin
Alpha-fetoprotein (AFP)
Amylase

Angiotensin-converting enzyme (ACE)
Antistreptolysin O titre (ASOT)

Aspartate transaminase (AST)¢

Bilirubin (total)

Brain natriuretic peptide (BNP)
Caeruloplasmin

Calcium

Cholesterol
Complement (C3)
Complement (C4)

Cortisol (see Steroids)
Creatine kinase (CK)

Creatinine
C-reactive protein (CRP)

C1 esterase inhibitor
Cyclic citrullinated peptide (CCP)
Erythrocyte sedimentation rate (ESR)

Ferritin
Fibrinogen

Folic acid

Free thyroxine index (FTI; serum T4 and
T3 uptake)

Gamma-glutamyl transpeptidase (GGT)
Globulins (total; see also Protein)
Glucose

Hydroxybutyrate dehydrogenase (HBD)
immunoglobulins

Total immunoglobulins

[e]€]
IgA

Prostatic malignancy; renal disease; acute myeloid
leukaemia

Liver disease; infectious mononucleosis

Puberty; pregnancy; Paget disease; osteomalacia;
fibrous dysplasia; malignancy in bone; liver disease;
hyperparathyroidism (some); hyperphosphatasia

Liver cirrhosis

Pregnancy; gonadal tumour; liver disease

Pancreatic disease; mumps; some other salivary diseases
Sarcoidosis

Streptococcal infections; rheumatic fever; drugs

Liver disease; biliary disease; myocardial infarct; trauma;
drugsf

Liver or biliary disease; haemolysis

Cardiac failure

Pregnancy; cirrhosis; hyperthyroidism; leukaemia

Primary hyperparathyroidism; malignancy in bone; renal
tubular acidosis; sarcoidosis; thiazides; calcium
supplements; excess vitamin D

Hypercholesterolaemia; pregnancy; hypothyroidism;
diabetes; nephrotic syndrome; liver or biliary disease

Trauma; surgery; infection

Myocardial infarct; trauma; muscle disease;
rhabdomyolysis; statins

Renal failure; urinary obstruction

Inflammation; trauma; myocardial infarct; malignant
disease

Rheumatoid arthritis

Inflammation; trauma; myocardial infarct; malignant
disease

Liver disease; haemochromatosis; leukaemia; lymphoma;
other malignancies; thalassaemia

Pregnancy; pulmonary embolism; nephritic syndrome;
lymphoma

Folic acid therapy

Hyperthyroidism

Alcoholism; obesity; liver disease; myocardial infarct;
pancreatitis; diabetes; renal diseases; tricyclics

Liver disease; multiple myeloma; autoimmune disease;
chronic infections

Diabetes mellitus; pancreatitis; hyperthyroidism;
hyperpituitarism; Cushing disease; liver disease; post
head injury

Myocardial infarct

Liver disease; infection; sarcoidosis; connective
tissue disease

Myelomatosis; connective tissue disorders
Alcoholic cirrhosis; Berger disease

Hypothyroidism; hypophosphatasia;
malnutrition

Congenital emphysema
Fall in level in pregnancy indicates fetal distress

Wilson disease

Hypoparathyroidism; renal failure; rickets;
nephrotic syndrome; chronic renal failure; lack
of vitamin D; low magnesium levels; acute
pancreatitis

Malnutrition; hyperthyroidism

Liver disease; immune complex diseases (e.g.
systemic lupus erythematosus [SLE])

Liver disease; immune complex diseases;
hereditary angioneurotic oedema (HANE)

Pregnancy

Hereditary angiodema

Iron deficiency
Disseminated intravascular coagulopathy (DIC)

Alcoholism; dietary deficiency; haemolytic
anaemias; malabsorption; myelodysplasia;
phenytoin; methotrexate; trimethoprim;
pyrimethamine; sulfasalazine; cycloserine; oral
contraceptives; pregnancy

Hypothyroidism

Chronic lymphatic leukaemia; malnutrition;
protein-losing states

Hypoglycaemic drugs; Addison disease;
hypopituitarism; hyperinsulinism; severe liver
disease

Immunodeficiency; nephrotic syndrome;
enteropathy

Immunodeficiency; nephrotic syndrome
Immunodeficiency

(Continued)
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Biochemistry®

Level® t

Level® |

IgM
IgE
Lactate dehydrogenase (LDH)

Lipase
Lipids (triglycerides)

Magnesium

Nucleotidase

Percent carbohydrate-deficient
transferrin

Phosphate

Potassium

Protein (total)

Albumin

Alpha;-globulin
Alpha,-globulin
Beta-globulin
Gamma-globulin

Serum GGT (SGGT; see GGT)

Serum glutamic oxaloacetic
transaminase (SGOT; see AST)

Serum glutamic pyruvic transaminase
(SGPT; see ALT)

Sodium
Steroids (corticosteroids)
Thyroxine (T4)

Troponin
Urea

Uric acid

Vitamin B;;

Primary biliary cirrhosis; nephrotic syndrome; parasites;
infections

Allergies; parasites

Myocardial infarct; trauma; liver disease; haemolytic
anaemias; lymphoproliferative diseases

Pancreatic disease

Hyperlipidaemia; diabetes mellitus; hypothyroidism;
hyper-vitaminosis D

Renal failure

Liver disease
Alcoholism

Renal failure; bone disease; hypoparathyroidism; hyper-
vitaminosis D

Renal failure; Addison disease; ACE inhibitors;
potassium supplements

Liver disease; multiple myeloma; sarcoid; connective
tissue diseases

Dehydration

Oestrogens

Infections; trauma

Hypercholesterolaemia; liver disease; pregnancy
(see Immunoglobulins)

Dehydration; Cushing disease
Cushing disease; some tumours
Hyperthyroidism; pregnancy; oral contraceptive

Myocardial infarct
Renal failure; dehydration; gastrointestinal bleed

Gout; leukaemia; renal failure; multiple myeloma

Liver disease; leukaemia; polycythaemia rubra vera

Immunodeficiency

Radiotherapy

Cirrhosis; malabsorption; diuretics; Conn
syndrome; renal tubular defects

Hyperparathyroidism; rickets; malabsorption
syndrome; insulin

Vomiting; diabetes; Conn syndrome; diuretics;
Cushing disease; malabsorption; corticosteroids;
salbutamol

Pregnancy; nephrotic syndrome; malnutrition;
enteropathy; renal failure; lymphomas

Liver disease; malnutrition; malabsorption;
nephrotic syndrome; multiple myeloma;
connective tissue disorders

Nephrotic syndrome

Nephrotic syndrome

Chronic disease

Nephrotic syndrome; immunodeficiency

Cardiac failure; renal failure; syndrome of
inappropriate antidiuretic hormone (SIADH);
Addison disease; diuretics

Addison disease; hypopituitarism
Hypothyroidism; nephrotic syndrome;
phenytoin

Liver disease; nephrotic syndrome; pregnancy;
malnutrition

Liver disease; probenecid; allopurinol;
salicylates; other drugs

Pernicious anaemia; gastrectomy; Crohn
disease; ileal resection; veganism; metformin

2Absolute value ranges may differ from laboratory to laboratory. There are also many more causes of abnormal results than are outlined here. Sl values: 107", deci (d); 1072,
centi (c); 1073, milli (m); 107%, micro (u); 10-%, nano (n); 10~'2, pico (p); 105, femto (f).

bSerum or plasma.

‘Adult levels; always consult your own laboratory.

dALT = SGPT (serum glutamate—pyruvate transaminase).
€AST = SGOT (serum glutamate-oxaloacetic transaminase).
fAmpicillin, cefalotin, cloxacillin, erythromycin, indometacin, methotrexate, opioids.
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APPENDIX 2.5 URINALYSIS: INTERPRETATION OF RESULTS?

Colour Protein Glucose® Ketones Bilirubin® Urobilinogen© Blood¢
Comment
- Tetrabromphenol - - - - Tests for intact
blue dye binds to red cells and free
some proteins in haemoglobin (Hb)
urine — mainly
albumin. Not all
proteins are detected
and the sensitivity is
not high
Health
Yellow Usually no protein, Usually no glucose, Usually no ketones Usually no Usually present Usually no blood
but a trace can be but a trace can be but ketonuria bilirubin in normal

False positives
Red: beet

Disease
Brown:
homogentisic
acid, bilirubin,
urobilin,
porphyrins

Red: Hb
Milky: chyluria

normal in young
people

Alkaline urine.
Container
contaminated with
disinfectant (e.g.

chlorhexidine). Blood

or pus in urine.

Polyvinyl pyrrolidone

infusions

Renal diseases.
Also cardiac failure,

diabetes, endocarditis,

myeloma, amyloid,
some drugs, some
chemicals

normal in ‘renal
glycosuria’ and
pregnancy

Cefamandole.
Container
contaminated with
hypochlorite

Diabetes mellitus.
Also in pancreatitis,
hyperthyroidism,
Fanconi syndrome,
sometimes after a
head injury, other
endocrinopathies

may occur in
vomiting, fasting
or starvation

Patients on L-dopa
or any phthalein
compound

Diabetes mellitus.
Also in febrile or
traumatized or
starved patients on
low-carbohydrate
diets

Chlorpromazine
and other
phenothiazines

Only where
conjugated
bilirubin is
increased —
hepatocellular
and obstructive
liver disease

healthy patients,
particularly in
concentrated urine

Infected urine.
Patients taking
ascorbic acid,
sulphonamides or
paraminosalicylate

Haemolytic

or hepatic,
hepatocellular

or obstructive
disease. Prolonged
antibiotic therapy

Menstruation.
Container
contaminated with
some detergents

Genitourinary
diseases. Also in
bleeding tendency,
haemolysis,
rhabdomyolysis,
some infections
where bacteria
contain
hydroperoxidase,
some drugs,
endocarditis

2Using test strips (e.g. Ames reagent strips, BM-Test-5L, Diastix or Diabur strips). Normal or non-fresh urine may be alkaline; normal urine may be acid. Nitrites and leukocyte

esterase positivity suggests a urinary tract infection.

PDopa, ascorbate or salicylates may give false negatives.
‘May be false negative if urine not fresh.
dAscorbic acid may give false negative.
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APPENDIX 2.6 SOME IMPORTANT AUTOANTIBODIES?

Autoantibodies

Main associations

Anti-actin
Anti-epithelial
Anti-basement membrane zone
Intercellular cement (desmoglein)
Anti-ganglioside antibodies
Anti-GD3
Anti-GM1
Anti-GQ1b
Anti-gastric parietal cell
Anti-glomerular basement membrane (anti-GBM) antibody
Anti-Hu
Anti-intrinsic factor
Anti-islet cell
Anti-Jo 1 (GAD65)
Anti-liver/kidney microsomal 1 (anti-LKM 1 antibodies)
Anti-Ku
Anti-mitochondrial
Anti-neutrophil cytoplasmic (ANCA)
pPANCA (perinuclear; anti-myeloperoxidase)
cANCA (cytoplasmic proteinase 3; anti-PR3)

Antinuclear (ANA) anti-extractable nuclear antigen (anti-ENA)

Anti-p62
Anti-sp100
Anti-glycoprotein210
Anti-double-stranded (ds) DNA
Anti-Ro (Robair)
Anti-La (Lattimer)
Anti-RNP
Anti-Sm
Anti-PM/Scl (anti-exosome)
Anti-Scl 70
Anti-topoisomerase
Anti-centromere
Anti-smooth muscle
Anti-steroid 21-hydroxylase (21-OH)
Anti-thyroid
Thyroid peroxidase (TPOAb)
TSH receptor (TRAb)
Thyroglobulin antibodies
Anti-transglutaminase
Anti-tTG (tissue transglutaminase)
Anti-eTG (epidermal transglutaminase)
Rheumatoid factor (RF)
Lupus anticoagulant
Anti-thrombin antibodies

aSee also Table 18.3.

Autoimmune hepatitis, coeliac disease

Pemphigoid
Pemphigus

Guillain—-Barré syndrome

Travellers’ diarrhoea

Miller—Fisher syndrome (see Guillain—Barré syndrome)
Pernicious anaemia

Goodpasture syndrome

Neuroblastoma

Pernicious anaemia

Diabetes type 1

Polymyositis, dermatomyositis

Chronic hepatitis C

Polymyositis/scleroderma (PM/Scl) overlap syndrome
Primary biliary cirrhosis

Ulcerative colitis, polyarteritis nodosa
Wegener granulomatosis

Primary biliary cirrhosis

Primary biliary cirrhosis

Primary biliary cirrhosis

Antibody with the highest specificity for systemic lupus erythematosus (SLE) and found in most patients
Sjogren syndrome

Sjogren syndrome

Mixed connective tissue disease (MCTD)

SLE

PM/Scl overlap syndrome

Scleroderma

CREST (calcinosis, Raynaud, oesophageal dysfunction, scleroderma, telangiectasia) syndrome
Autoimmune hepatitis

Addison disease

Hashimoto thyroiditis, Graves disease
Graves disease
Autoimmune thyroid disease

Coeliac disease
Dermatitis herpetiformis

Rheumatoid arthritis (high rate of false positives in SLE and other conditions)

SLE




KEY POINTS

e Informed consent is crucial
e Communicate with other health-care professionals

Assessment of the patient, consent and the question of preoperative
screening are discussed in Chapter 2 and much of that discussion is
relevant to this chapter. Integrated care pathways are increasingly used
in many countries. In the UK, the National Patient Safety Agency
(NPSA) and NHS Quality Improvement Scotland (NHS QIS) are
responsible for overseeing this area.

TREATMENT COMPLICATIONS

Any form of surgery or invasion of bone or soft tissues causes inflam-
mation, with variable pain and swelling and sometimes other sequelae;
therefore it is crucial that benefits outweigh the risks and that the
patient has given valid consent. Even a local anaesthetic (LA) injection
can be followed by complications. LA complications and medico-legal
complaints arising from them are rare but include persisting anaesthe-
sia or paraesthesia. Most cases involve lingual and/or inferior alveolar
nerve sensory loss. In one study of over 12000 inferior alveolar nerve
block injections, 0.15% resulted in some lingual sensory disturbance
and 7% caused patients to experience an ‘electric shock’-type feeling
in the tongue at the time of LA injection —almost certainly indicating
needle nerve damage. However, all but 1 patient regained normal sensa-
tion within 6 months. Most LAs, in particular articaine and prilocaine,
are also potentially neurotoxic, and a Danish study suggested that the
main cause of injury was neurotoxicity resulting from administration
of the LA rather than from needle penetration. Clinicians should con-
sider avoiding high-concentration (4%) LA for block anaesthesia and
avoiding articaine for block anaesthesia. Complications from conscious
sedation (CS) and general anaesthesia (GA) are considered below.

Drug use can cause adverse reactions; some of the main adverse
reactions, interactions and contraindications to drugs used in den-
tistry are shown in Chapter 29, Tables 3.1 and 3.2, and Appendices
3.1-3.3. It is important for clinicians only to undertake a procedure
or use a drug when they are aware of the attendant interactions and
adverse effects (as discussed in Ch. 29), and to be able to manage any
emergency (Ch. 1) or other complications. Clinicians should work only
within their field of competence.

Finally, never alter a patient’s medication personally, even aspirin
given by another health-care professional (HCP), as this is considered,
at the least, discourteous and, at worst, to be practising medicine with-
out a licence. Always consult the patient’s HCP.

PAIN MANAGEMENT

Pain is an unpleasant sensory and/or emotional experience associated
with actual or potential tissue damage. Pain is a complicated process that
involves an intricate interplay between chemicals (neurotransmitters),

Perioperative care

which bind to neurotransmitter receptors (nociceptors) on cell sur-
faces. These function as gates or ports, enabling pain messages to pass
through to cells. Normally, nociceptors only respond to strong, poten-
tially harmful stimuli; however, chemicals from injured or inflamed
tissues (Box 3.1) sensitize nociceptors, causing them to transmit pain
signals in response to lesser stimuli. This is referred to as allodynia, a
state in which pain is produced by innocuous stimuli such as light touch.

Pain is initiated with the activation of nociceptors at the free nerve
endings of A-delta and C fibres, followed by transduction, whereby
one form of energy (mechanical, thermal, chemical) is converted into
another (electrical — nerve impulse). Lightly myelinated A-delta nerve
fibres are responsible for sharp stabbing pain usually resulting from
stimulation of mechanoreceptors (e.g. primary pain following acute
injury). Stimulation of unmyelinated C-polymodal nerve fibres gives
rise to pain described as dull, aching and poorly localized (e.g. infec-
tion, secondary pain following acute injury, visceral pain). Pain may
be superficial or deep, and somatic, visceral or neuropathic, based on
the site of action of the noxious stimulus.

Following transduction, neural impulses are carried along periph-
eral nerves to spinal cord and brainstem, which act as relay centres
(where the pain signal can potentially be blocked, enhanced or other-
wise modified). They continue through the thalamus (which also serves
as the storage area for body images and plays a key role in relaying
messages between the brain and various parts of the body) to the cer-
ebral cortex, where pain perception occurs.

The main excitatory neurotransmitters for pain are substance P and
glutamate. Inhibitory neurotransmitters include gamma-aminobutyric
acid (GABA), serotonin, noradrenaline (norepinephrine) and opioid-
like chemicals such as endorphins and enkephalins (which block pain
by locking on to opioid receptors and switching on pain-inhibiting
pathways or circuits). Endorphins (mu-opioids) may also be responsi-
ble for the ‘feel-good’ effects experienced after vigorous exercise.

It must be borne in mind that pain has emotional, sensory, behav-
ioural and cognitive components, and can be influenced by tempera-
ment, context, experience, pain sensitivity, coping skills and cognitive
development, and also by biological, psychological and cultural factors.

Prevention and treatment of pain and suffering are essential.
Furthermore, adequate pain control during a clinical procedure may
also make management and pain control far easier for future health-
care procedures. Pre-emptive analgesia is the clinical concept of intro-
ducing analgesic management before the onset of noxious stimuli,
which helps to prevent pain potentiation. Reassurance, explanation, a
calm environment and gentle handling will help but frequently need to
be supplemented with analgesics, hypnosis, LA, CS (oral, inhalational
or intravenous) or GA.

ANALGESICS

Analgesics may act at different levels of the pain transmission
pathway. Aspirin and other non-steroidal anti-inflammatory agents
(NSAIDs), paracetamol (acetaminophen), corticosteroids and LA
act peripherally, while some other agents, such as opioids, act on the
central nervous system (CNS). Neurogenic pain, originating in dam-
aged C fibres, may also respond to membrane-stabilizing drugs, such
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Table 3.1 More common drug interactions with analgesics and local anaesthetics of significance in oral health care®

Specific drugs used in dentistry

Interacting drug

Main uses of interacting drug

Possible outcomes (check text and Ch. 29)

Acetaminophen (paracetamol)

Adrenaline (epinephrine)-containing

LA

Aspirin

Articaine (N.B. adrenaline [epinephrine]

is included in some preparations, so
care with drugs that increase QT)

Non-steroidal anti-inflammatory
drugs (NSAIDs)

Benzocaine
Benzodiazepines

Bupivacaine

Lidocaine

Prilocaine

Alcohol (ethanol)
Beta-blockers (non-selective)
Cocaine

Catechol-O-methyl transferase (COMT)
inhibitors (tolcapone, entacapone)

Halothane
Tricyclics
Alcohol
Corticosteroids
Hypoglycaemics
Warfarin

Antidepressants (monoamine
oxidase inhibitors [MAOIs])

Antihypertensives
Antihypertensives
Corticosteroids
Lithium
Methotrexate
Warfarin
Sulphonamides
Alcohol (ethanol)
Cimetidine
Digoxin
Fluoxetine
Isoniazid

Oral contraceptives
Phenytoin
Protease inhibitors
Antiarrhythmics
Propranolol
Acetazolamide
Antiarrhythmics
Atazanavir
Cimetidine
Fosamprenavir
Loop diuretics
Lopinavir
Olanzapine or other antipsychotics
Propranolol or other beta-blockers
Saquinavir
Suxamethonium
Thiazides
Antiarrhythmics
Sulphonamides

Abuse
Hypertension
Abuse
Parkinsonism

GA

Depression
Alcoholism

Immune suppression
Diabetes

Cardiac disease
Depression

Hypertension
Hypertension
Immune suppression
Manic depression
Rheumatoid disease
Cardiac disease
Antibacterials
Abuse

Gastric disorders
Cardiac disease
Depression
Tuberculosis
Contraception
Epilepsy
HIV/AIDS
Arrhythmias
Hypertension
Diuretics
Arrhythmias
Antiviral
Ulcer-healing agent
Antiviral
Diuretics
Antiviral
Antipsychotics
Beta-blockers
Antiviral

Muscle relaxant
Diuretics
Arrhythmias
Antibacterial

Liver toxicity
Hypertension and bradycardia
Arrhythmias

Hypertension, tachycardias, arrhythmias

Arrhythmias

Hypertension, tachycardias, arrhythmias

Risk of gastrointestinal bleeding
Risk of gastrointestinal ulceration
Enhanced hypoglycaemia

Risk of gastrointestinal bleeding
Hypertension

Reduced antihypertensive effect
Reduced antihypertensive effect
Risk of gastrointestinal ulceration
Lithium toxicity

Methotrexate toxicity

Risk of gastrointestinal bleeding
Methaemoglobinaemia
Benzodiazepine toxicity
Benzodiazepine toxicity
Digitalis toxicity
Benzodiazepine toxicity
Benzodiazepine toxicity
Benzodiazepine toxicity
Phenytoin toxicity
Benzodiazepine toxicity

Cardiac depression

Bupivacaine toxicity

Lidocaine antagonized

Cardiac depression

Lidocaine enhanced

Lidocaine enhanced
Arrhythmias

Lidocaine antagonized
Lidocaine enhanced
Arrhythmias

Cardiac depression

Lidocaine enhanced
Neuromuscular blockade enhanced
Lidocaine antagonized

Cardiac depression
Methaemoglobinaemias

2N.B. There are many others; check text and appendices on drugs. ALWAYS check the British National Formulary or an equivalent source, as these lists cannot be complete; nor
can their accuracy be guaranteed.

Table 3.2 Main contraindications and cautions for dental analgesic agents

Dental drugs

Avoid (as well as allergy)

Cautions apart from allergy or pregnancy/lactation

LA

Anxiolytics/sedatives

Analgesics

Benzocaine and methaemoglobinaemia

Bupivacaine in cardiacs

Prilocaine in methaemoglobinaemia

Benzodiazepines with glaucoma or respiratory depressants

Aspirin in bleeding tendency, young children or peptic ulcer

Codeine in children

Adrenaline (epinephrine) in people with cardiac disease

Children, older patients

Liver or kidney disease

Drug or alcohol abuse

Head injury

Non-steroidal anti-inflammatory drugs (NSAIDs) in bleeding

tendency, cardiac failure, chronic kidney disease, children,
diabetes, gastrointestinal ulcer, hypertension

Paracetamol (acetaminophen) with alcohol
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as anticonvulsants (e.g. carbamazepine). Tricyclic antidepressants
(e.g. amitriptyline) also have a role in the modulation of pain path-
ways. Muscle relaxants, such as benzodiazepines and hypnosis, may
be indicated for pain related to muscle spasm. Analgesic drug use,
contraindications and potential adverse reactions and interactions are
fully discussed in Chapter 29 (see also Appendices 3.1, 3.2 and 3.3)
but Table 3.1 summarizes the main problems relevant to dentistry. Box
27.9 shows drugs whose action may be affected by grapefruit, and Box
27.10 drugs enhanced by pomegranate.

Adjuncts to analgesia include transcutaneous electrical nerve stimu-
lation (TENS), dorsal column stimulation (DCS), acupuncture, rub-
bing the skin locally (counter-irritation), psychological techniques and
neurosurgical procedures.

Box 3.1 Chemical mediators of pain

e Bradykinin

e Hydrogen ions
e Leukotrienes

e Potassium ions
e Prostaglandins
e Serotonin

e Substance P

e Thromboxane

Table 3.3 Non-opioid analgesics

CONTROL OF MILD PAIN

Non-opioid analgesics are commonly used (Tables 3.3 and 3.6).
NSAIDs act peripherally and are equi-analgesic with centrally act-
ing weak opioids such as codeine. NSAIDs act by blocking cyclo-
oxygenase (COX), which converts arachidonic acid to prostaglandins
(PGs) that are involved in inflammation and pain. Other PGs stimulate
protective gastric mucus secretion, blood platelet formation and renal
excretion — and thus there can be dysfunction in these. A wide range
of NSAIDs is available (Table 3.4). Most block COX-1 in particular,
which is responsible for the PGs affecting stomach, platelets and kid-
neys — and they can thus also damage the stomach and interfere with
haemostasis and renal function (Fig. 3.1 and Box 3.2). All NSAIDs
can cause serious gastrointestinal effects; azapropozone confers the
highest risk and ibuprofen the lowest. NSAIDs cause gastric irritation,
ulceration and bleeding, especially in older individuals and patients
taking corticosteroids. Piroxicam use is thus now limited to treatment
by specialists — of osteoarthritis, rheumatoid arthritis and ankylosing
spondylitis. Ketoprofen and ketorolac also have significant gastroin-
testinal adverse effects. NSAIDs should not be used in patients with
current or past peptic ulcers, and not given in combinations. They
can also worsen asthma and are contraindicated in pregnancy and in
older patients. They inhibit platelet function, but most do so revers-
ibly and therefore prolong the bleeding time only for the life of the
drug (typically 48-72 hours). NSAIDs can interact with lithium to
cause lithium toxicity. They also block renal PG synthesis and may

Analgesic Tablet contains Route Adult dose Comments
Non-NSAIDs
Acetaminophen 500mg Oral or injection 500-1000mg up to Mild analgesic. Not anti-inflammatory. Hepatotoxic in overdose
(paracetamol) six times a day (max. or prolonged use. Contraindicated in liver or renal disease,
4mg daily) anorexia, or those on zidovudine. Available with methionine to
prevent liver damage in overdose, as co-methiamol
Nefopam 30mg Oral or i.m. 30-60mg up to three Moderate analgesic. Contraindicated in convulsive disorders.
times daily Caution in pregnancy, older patients, renal or liver disease.
May cause nausea, dry mouth, sweating
NSAIDs?
Aspirin 300 or 325mg Oral 300-600mg up to six times Mild anti-inflammatory analgesic. Causes gastric irritation.
a day after meals (use soluble Interferes with haemostasis. Contraindicated in bleeding
or dispersible or enteric-coated disorders, children, asthma, late pregnancy, peptic ulcers, renal
aspirin) (max. 4g daily) disease, aspirin allergy
Diflunisal 250 or 500mg Oral 250-500 mg twice a day Anti-inflammatory analgesic for mild to moderate pain. Long
action: twice-daily dose only. Effective against pain from bone
and joint. Contraindicated in pregnancy, peptic ulcer, allergies,
renal and liver disease
Ibuprofen 200mg Oral 200-400mg up to Mild analgesic. Fewer adverse effects than other NSAIDs.
four times a day Causes gastric irritation. Interferes with haemostasis.
Contraindicated in bleeding disorders, children, older people,
asthma, cardiac failure, diabetes, hypertension, late pregnancy,
peptic ulcers, renal disease, aspirin allergy
Ketorolac 10mg Injection or oral 10mg up to three times Mild anti-inflammatory analgesic. Adverse effects as other
a day NSAIDs. May affect platelets. Allergic reactions (anaphylactoid
reactions, asthma, bronchospasm, Stevens-Johnson syndrome,
toxic epidermal necrolysis).Fluid retention and oedema -
therefore use with caution in cardiac failure or hypertension.
Mefenamic 250-500mg Oral 250—500mg up to Mild anti-inflammatory analgesic. May be contraindicated
acid three times a day in asthma, gastrointestinal, renal and liver disease, and
pregnancy. May cause diarrhoea or haemolytic anaemia
Parecoxib 40mg Injection 40mg prn Mild anti-inflammatory analgesic. Adverse effects as other

2There are many other NSAIDs (see Table 3.4).

NSAIDs. May be contraindicated in sulphonamide sensitivity,
liver or inflammatory bowel disorders. Non-approval from FDA
as with other COX-2 selective inhibitors




54 PERIOPERATIVE CARE

Table 3.4 Non-steroidal anti-inflammatory drugs (NSAIDs)

Group Subgroup Examples
Carboxylic acids Carbo- and Etodolac
heterocyclic acids IS eraein
Ketorolac
Sulindac
Tolmetin

Fenamic acids Flufenamic acid
Meclofenamic acid
Mefenamic acid
Phenylacetic acids Alcofenac
Diclofenac
Fenclofenac
Proprionic acids Fenbufen
Fenoprofen
Flurbiprofen
Ibuprofen
Ketoprofen
Naproxen
Oxaprozin
Tiaprofenic acid

Salicylic acids Aspirin (acetyl salicylic acid)

Diflunisal
Selective Cox inhibitor Paricoxib
cyclooxygenase-2 Valdecoxib
inhibitors
Enolic acids Oxicams Isoxicam

Piroxicam (restricted use
because of gastrointestinal
effects and rashes)
Tenoxicam
Pyrazolones Butazones
Propazones

Non-acidic compounds Nabumetone

lead to acute renal failure, particularly in older patients with cardiac
failure and those with renal damage, such as diabetic nephropathy. In
these groups, renal function should be monitored. Aspirin is a typical
NSAID, which has the effects described above but also irreversibly
inhibits platelet function and therefore causes a prolonged bleeding
time for the life of the platelets (about 7-8 days minimum).

Misoprostol, H2 antagonists or proton pump inhibitors can help
protect the stomach in NSAID use. However, NSAIDs that act as
COX-2 inhibitors, such as celecoxib and rofecoxib, spare the COX-1
enzyme and thus cause less gastric damage; they do not affect platelets
and are preferred for patients with peptic ulceration, but are contrain-
dicated in cardiac disease and should not be used together with aspirin.
COX-2 inhibitors have much less effect on the stomach, platelets and
kidneys but, unfortunately, are also associated with a thrombotic risk
(e.g. myocardial infarction and stroke), as are non-selective NSAIDs
such as diclofenac and ibuprofen, especially when used at high doses
and for long periods. Rofecoxib increases the risk of myocardial infarc-
tion and has thus been withdrawn.

Paracetamol (acetaminophen; N-acetyl-para-aminophenol; APAP)
has approximately the same analgesic activity as aspirin; it is a
useful analgesic and antipyretic (reduces fever) but has no anti-
inflammatory activity. Paracetamol appears to act by reducing the
oxidized form of the COX enzyme, preventing it from forming pro-
inflammatory cytokines, and it also modulates the endogenous can-
nabinoid system. Paracetamol is metabolized by the liver and by P450
enzymes, responsible for its toxic effects due to a minor alkylating

Phospholipids

!

Phospholipase

!

Arachidonic acid

v

Lipoxygenase

! !

Cyclo-oxygenases Leukotrienes
PGG;
Prostacyclin
(PGly) Thromboxane
PGH,

PGE, PGF,

v

PGD;

Fig. 3.1 Cyclo-oxygenase pathway. PG = prostaglandin.

Box 3.2 Non-steroidal anti-inflammatory drugs: contraindications

e Allergy

e Asthma

e Bleeding tendency

e Cardiac failure

e Drug interactions (e.g. lithium)
e  Peptic ulceration

e Pregnancy

e Hypertension

* Renal disease

e Transplant patients

metabolite (N-acetyl-p-benzoquinone imine, abbreviated as NAPQ1).
Paracetamol causes no gastric irritation and is remarkably safe but, in
overdose, it can cause liver damage. It accounts for most drug over-
doses in the resource-rich world. Up to 4 g daily is the maximum dose
for an adult, but toxicity is increased by starvation and by alcohol,
anticonvulsants, barbiturates and possibly zidovudine. Co-methiamol
is a combination tablet of paracetamol with methionine included to
ensure that sufficient levels of glutathione in the liver are maintained
in order to minimize the liver damage if an overdose is taken.

CONTROL OF MODERATE PAIN

If an NSAID or paracetamol (acetaminophen) fails to control pain,
an opioid may be indicated (Tables 3.5 and 3.6). Opioids activate the
mul receptor in the CNS that is responsible for analgesia. Weak oral
opioids, such as codeine (methylmorphine), act centrally to provide
useful analgesia. The analgesic efficacy of codeine is partly depend-
ent on its O-demethylation to morphine via cytochrome P450, which
exhibits genetic polymorphism, and therefore the degree of pain relief
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Table 3.5 Opioids®

Adult dose
(always check Comments (avoid all in known hypersensitivity to the
Analgesic Tablet contains Route with BNF) drug or known intolerance to other opioid agonists)
Codeine phosphate 15mg Oral 10-60mg up to six times Analgesic for moderate pain. Contraindicated in late
a day (or 30mg i.m.) pregnancy, children and liver disease. Avoid alcohol. May
cause sedation and constipation. Weakens cough reflex
Dextropropoxyphene 65mg Oral 65mg up to Analgesic for moderate pain. Risk of respiratory
four times a day depression in overdose, especially if taken with alcohol.
Can cause dependence. Occasional hepatotoxicity.
No more effective as an analgesic than paracetamol/
acetaminophen or aspirin alone. Available with
acetaminophen as co-proxamol
Dihydrocodeine 30mg Oral 30mg up to four times Analgesic for moderate pain. May cause nausea,
tartrate a day (or 50mg i.m.) drowsiness or constipation. Contraindicated in children,
hypothyroidism, asthma and renal disease. Interacts
with MAOI. May increase post-operative dental pain.
Reduce dose for elderly. Available with paracetamol as
co-drydamol
Fentanyl 50 micrograms Injection. 50 micrograms Analgesic for moderate to severe pain. 100 times more
et amel uces] as required potent than morphine. Danger of respiratory depression/
tablet, lozenge and death. Contraindicated in hypovolaemia, hypotension,
spray available raised intracranial pressure, respiratory insufficiency.
Alfentanil 50 micrograms Injection 50 micrograms Analgesic for moderate to severe pain. Can cause muscle
as required rigidity. Contraindications liver disease, bradycardia,
phaeochromocytoma and as for fentanyl
Remifentanil 0.1 micrograms/kg Injection 0.1 micrograms/kg Analgesic for moderate to severe pain but not in
conscious patients. Contraindications as for alifentanil
Pentazocine 25mg Oral 50mg up to four Analgesic for moderate pain. May produce dependence.
times a day (or 30mg May produce hallucinations. May provoke withdrawal
i.m. ori.v.) symptoms in narcotic addicts. Contraindicated in
pregnancy, children, hypertension, respiratory depression,
head injuries or raised intracranial pressure. There is a low
risk of dependence
Buprenorphine 0.2mg Sublingual 0.2-0.4mg up to Potent analgesic. More potent analgesic than pentazocine,
four times a day longer action than morphine, no hallucinations, may cause
(or 0.3mg i.m.) salivation, sweating, dizziness and vomiting. Respiratory
depression in overdose. Can cause dependence.
Contraindicated in children, pregnancy, MAOI, liver
disease and respiratory disease
Meptazinol No tablet available i.m. ori.v. 75-100mg up to Potent analgesic. Claimed to have a low incidence of

Phenazocine
Pethidine

Morphine

Diamorphine

5mg
No tablet available

As required

10mg

2Not usually appropriate for dental pain.

Oral or sublingual
s.c. or i.m.

s.C., i.m.,
oral or suppository

s.c., i.m. or oral

six times a day
5mg up to four times a day

25-100mg up to
four times a day

5-10mg

2-5mg by injection,
5-10mg orally

respiratory depression. Side-effects as buprenorphine
Potent analgesic for severe pain. May causes nausea

Potent analgesic. Less potent than morphine.
Contraindicated with MAOI. Risk of dependence

Potent analgesic. Often causes nausea and vomiting.
Reduces cough reflex, causes pupil constriction, risk of
dependence

Potent analgesic. More potent than pethidine and
morphine. Euphoria and dependence

Table 3.6 The analgesic ladder

Mild pain Moderate pain Severe pain

Paracetamol
(acetaminophen)
+ injected opioid
(morphine)

Paracetamol
(acetaminophen)

Paracetamol (acetaminophen)

+ oral opioid (codeine,
dihydrocodeine or non-steroidal
anti-inflammatory drug [NSAID])

and the adverse effects may vary significantly between individuals.
It is thus contraindicated in children (http://www.fda.gov/Safety/
MedWatch/default.htm; accessed 30 September 2013). Despite this,
codeine is widely used for postoperative pain relief in adults, at a dose
of 30-60mg, often in combination with paracetamol.

Activation of the mu2 receptor by opioids can lead to the unde-
sired effects of respiratory depression, sedation, constipation, nausea

and vomiting. Opioids also depress ventilation by muting the brain
response to carbon dioxide. They may therefore be contraindicated in
patients who have acute or chronic respiratory disease and seizures.

Tramadol is another mild opioid that acts as an opioid receptor
agonist; it also inhibits spinal monoamine reuptake and is an effec-
tive analgesic. It causes less sedation and respiratory depression than
other opioids, though nausea and vomiting can be troublesome. Use of
5-hydroxytryptamine 3 (SHT;) antagonists to prevent the nausea and
vomiting associated with tramadol may reduce its analgesic efficacy.
Tramadol is contraindicated in epilepsy and porphyria, and in patients
on antidepressants or antipsychotics. It may precipitate the serotonin-
ergic syndrome — a potentially life-threatening drug reaction that may
arise mainly in combination with recreational drugs and antidepres-
sants (monoamine oxidase inhibitors [MAOIs], selective serotonin
reuptake inhibitors [SSRIs] and selective serotonin—noradrenaline
reuptake inhibitors [SSNRIs]).


http://www.fda.gov/Safety/MedWatch/default.htm
http://www.fda.gov/Safety/MedWatch/default.htm
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Table 3.7 Hypnotics

Comments

Residual effects on following day (hangover
effect). Dependence can result

Dependence is possible
Dependence is possible

Pronounced hangover. Anticholinergic effects such
as dry mouth

Hypnotic Duration of action Examples

Benzodiazepines Long Diazepam, flunitrazepam, flurazepam, nitrazepam
Shorter Loprazolam, lormetazepam, temazepam -

Pyrazolopyrimidine Very short Zaleplon

Cyclopyrrolone Short Zopiclone

Imidazopyridine Short Zolpidem

Clomethiazole Medium Clomethiazole

Antihistamines Medium

CONTROL OF SEVERE PAIN

Severe pain requires treatment with potent opioids (e.g. morphine,
pethidine, oxycodone, fentanyl, alfentanil or remifentanil; Tables 3.4,
3.5 and 3.6). Opioids control pain, and reward addictive behaviours,
exerting their actions through opioid receptors whose genes have been
cloned (Oprm, Oprdl and Oprkl, respectively). Opioid receptors are
activated by a family of endogenous peptides (enkephalins, dynorphins
and endorphin), or exogenously by alkaloid opiates, the prototype of
which is morphine. Mu receptors mediate both the therapeutic and the
adverse activities of morphine; mu-opioid receptors are a key molecu-
lar switch triggering brain reward systems and potentially initiating
addictive behaviours. Delta-receptors regulate emotional responses.

Oxycodone and fentanyl are no more effective than morphine but
may have fewer adverse effects. Opioids can be addictive and can
cause respiratory depression, which can be reversed with naloxone;
supplemental oxygen may be indicated. Other effects include pinpoint
pupils, sedation, nausea, constipation and pruritus. The benefits of
opioids must be weighed against their adverse effects. Choice of drug
and route of administration depends on the particular clinical situa-
tion and care must be taken when converting from one form of drug
or administration route to another, as doses will vary.

Postoperatively, morphine may be administered orally but, as some
patients may need to be kept nil by mouth, or gastrointestinal absorp-
tion may be reduced or unpredictable, intramuscular or subcutaneous
administration may be needed. Nevertheless, intramuscular injections
are painful, absorption is unpredictable and dangerous, and analgesia
cannot be accurately titrated to clinical need. Intravenous morphine
is the only way to establish a suitable degree of analgesia reliably, but
issues about the timing of administration and who may safely adminis-
ter it have led to the development of more demand-dependent systems
of analgesic delivery.

Patient-controlled analgesia

The disadvantages of giving morphine as required (p.r.n.) are due to
the peak effects, which may oversedate and cause nausea and vomiting
while, during the trough, the patient may have inadequate analgesia.
Patient-controlled analgesia (PCA), which consists of an infusion
pump which delivers a small bolus whenever a demand button is
pressed within the confines of a set ‘lock-out’ time, solves some of
these problems.

CONTROL OF CHRONIC AND NEUROPATHIC PAIN

Sustained-release oral formulations of morphine or oxycodone or
transdermal administration of fentanyl may help some patients with
chronic pain. Antidepressants and anticonvulsants can also be useful.

Diphenhydramine, promethazine -

Psychological therapies, as well as alternative techniques such as
TENS, may also help, as may one of several neurosurgical procedures.

CHOICE OF ANAESTHETIC TECHNIQUE FOR
DENTAL PROCEDURES

Dental professionals should ensure that due regard is given to all
aspects of behavioural management and anxiety control before decid-
ing to treat under LA, CS or GA. The choice of an appropriate method
for a particular patient undergoing a specific procedure depends on
several factors, including the type of procedure or operation indi-
cated, the physical and mental health of the patient (Appendix 3.4),
the effects of the agents used and the patient’s wishes. Attempts have
been made to grade patients as regards physical fitness for operation
(Ch. 2) and these may help in decision-making (Appendix 3.5). The
degree of cooperation must be taken into account; this may be lacking
in some children and other people. Other factors that may influence
the decision include social circumstances (e.g. is the patient able to be
accompanied, and cared for at home?), urgency and facilities available
at the time.

Hypnotics can be useful preoperatively, to help the patient relax and
sleep (Table 3.7); most, apart from antihistamines and clomethiazole,
act on receptors for GABA. However, all can impair decision-making
and driving.

LA should be used wherever possible for outpatient dentistry (Table 3.8),
with CS if necessary. GA and so-called ‘sedation with intravenous barbitu-
rates’ are significant causes of morbidity or even mortality, and should be
given only in a hospital with critical care facilities.

LOCAL ANAESTHESIA (LOCAL ANALGESIA)

The first use of cocaine as LA in surgery is credited to an Austrian
ophthalmologist, Koller, who, in 1884, used cocaine at the suggestion
of Freud. Subsequently, dozens of LA compounds have been devel-
oped and used in solution to block nerve conduction temporarily. LA
molecules bind specifically to sodium channel proteins in axonal mem-
branes of neurons near the injection site, with essentially no effects
centrally unless given in overdose. LAs used in dentistry are mostly
amides (Box 3.3) (e.g. articaine, bupivacaine, lidocaine, mepivicaine,
prilocaine, ropivacaine). Earlier ester-type agents (e.g. procaine, ben-
zocaine) are only rarely used. A vasoconstrictor is usually included to
maintain the duration of anaesthesia. Adrenaline (epinephrine) is the
most commonly used vasoconstrictor; felypressin (Octapressin®) is an
alternative and is used with prilocaine.

Adverse reactions to LAs may also include dose-related toxic
responses (cardiovascular and CNS) in normal individuals (especially
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Table 3.8 Possible indications for and contraindications to local
anaesthesia (LA)
May be contraindicated

Patients on beta-blockers if very large doses
are given

May be indicated
After a recent meal

Inadequate facilities for
general anaesthesia (GA)

No GA available
Poor-risk patients for GA

Patients with sensory loss in the trigeminal
region

Local infection

LA ‘allergy’ Minor surgery or procedure
Liver disease: doses should be reduced

Very young children

Needle-phobics

Haemangioma in field

Pseudocholinesterase deficiency

Bleeding tendency

Major surgery

Uncooperative patients

Sepsis in field

Box 3.3 Amide local anaesthetic agents

e Articaine (carticaine)

e Bupivacaine and etidocaine (sometimes used for their prolonged action)
e Lidocaine

* Mepivacaine

e Prilocaine

e Ropivacaine

if the agents enters the vasculature), and idiosyncratic or allergic
responses. Most adverse reactions to LA administration are unrelated
to the drug and are caused by fainting or by inadvertent entry of the
drug into the circulation. One study showed blood aspiration into the
LA cartridge in nearly 3% of injections. LA injections should be given
with an aspirating syringe to avoid intravascular injection of adrena-
line (epinephrine) in particular. It is also wise to use a safety syringe in
order to reduce the risk of needlestick (sharps) injury. The LA should
then be injected slowly. Reactions unrelated to LA agents include
psychomotor responses and sympathetic or other nerve stimulation.
The common adverse reactions of inadvertent intravenous administra-
tion of LA should be appropriately recognized and explained to the
patient. Arrhythmias and electrocardiogram (ECG) changes, such as
ST-segment depression, may be detectable during dental extractions
or operations under LA, presumably due to trigeminal stimulation.
Patients being treated with digoxin for atrial fibrillation or congestive
heart failure are more prone to these arrhythmias.

Overdosage has caused deaths associated with LA but otherwise
mortality is very rare indeed. Over a 10-year period, there were only
three deaths in persons receiving dental care under LA in Britain when
last recorded (1980-1989). A/l were related to the use of prilocaine.
This fact does not suggest that prilocaine is dangerous but serves to
emphasize that it is not necessarily safer than lidocaine. Amide LAs
have been given to millions of patients, many of whom must have been
medically compromised, for nearly half a century, with few serious unto-
ward reactions. It is difficult, therefore, to believe that, in moderated
doses, they can cause significant toxic or allergic reactions.

It is questionable whether there have been many genuine (immuno-
globulin E [IgE]-mediated) allergic reactions to lidocaine. However,
there have been occasional reactions to other components, such as the

Fig. 3.2 Skin vasoconstriction after dental local anaesthetic injection.

preservative, since vasoconstrictor solutions may also contain antioxi-
dants such as bisulphites (Ch. 17).

The overall incidence of complications of all types from LA is
reportedly around 4.5% but most of these are of a trifling nature. Local
adverse effects may include blanching of the facial skin (Fig. 3.2), tran-
sient facial palsy (LA misplaced and entering the parotid gland, where
it affects the facial nerve), visual disturbance (misplaced posterior
superior alveolar nerve LA can produce diplopia, mydriasis, palpebral
ptosis and abduction difficulties of the affected eye), persistent anaes-
thesia (prilocaine and articaine in particular are mildly neurotoxic,
and any LA injection can physically damage nerves), trismus (damage
to nerve supply or medial pterygoid muscle, or bleeding into the area)
or lip trauma (due to the patient biting an anaesthetized lip). None of
these is common or permanent.

Drug interactions with LA solutions are rare, if at least theoreti-
cally possible (see Table 3.1 and Ch. 29). Adrenaline (epinephrine) was
alleged to be potentiated in patients taking tricyclic antidepressants
but this has been disproved. In patients on beta-blockers, interactions
may be possible because of the unopposed beta-sympathomimetic
activity of adrenaline, but this only happens when excessively large
doses of an adrenaline-containing LA are given. Other interactions
are exceedingly rare (see below) and contraindications may include
some cardiac disorders (especially heart block or other conduction
disturbances), porphyria and myasthenia gravis (see individual LA
agents below).

Local anaesthetic creams (e.g. Ametop; tetracaine [amethocaine] or
Emla; lidocaine plus prilocaine) effectively reduce the pain of needle
pricks and are thus useful for skin injections in children.

LOCAL ANAESTHETIC AGENTS

Most LAs are metabolized in the liver.

Articaine (carticaine)

Articaine is an amide-type LA that has an onset and duration of
anaesthesia similar to those of other intermediate-acting amide LAs.
The most significant benefit of articaine over lidocaine is that it may
have somewhat faster onset and greater depth of action. Articaine is
1.5 times as potent and only 0.6 times as toxic as lidocaine and has
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Table 3.9 Indications for and contraindications to LA with articaine*

May be contraindicated May be indicated

Table 3.10 Indications for and contraindications to LA with bupivacaine

May be contraindicated May be indicated

Porphyria Patients on beta-blockers
Heart block
Cholinesterase deficiency

Narrow-angle glaucoma

*Some advise against use in block anaesthesia.

been shown to be superior in achieving successful anaesthesia follow-
ing infiltration. It is not for injection in children under 4 years of age.
However, the use of inferior alveolar nerve blocks can be almost elimi-
nated in children by using articaine due to its ability to anaesthetize
teeth effectively by infiltration up to the first permanent molar region.
In addition, diffusion of articaine on to the palatal surface may also
eliminate the discomfort of palatal infiltration. It can also be used in
patients taking beta-blockers.

Articaine may be mildly neurotoxic and can cause prolonged anaes-
thesia, but its other adverse effects, toxic reactions and drug interac-
tions (solutions containing a vasoconstrictor) are the same as those of
other amide LAs (Table 3.9). The maximum recommended adult dose
for articaine is 7mg/kg. It should possibly not be given in porphyria.

Bupivacaine

Bupivacaine is an amide-type LA with a slow onset but long duration
of action. It is therefore useful intraoperatively for patients under GA,
to reduce the trigeminal nerve stimulation that can cause arrhythmias,
and to give prolonged pain control postoperatively. It binds to plasma
proteins and has a plasma half-life of 1.5-5.5 hours. Bupivacaine is
largely metabolized in the liver. Maximum dose is 2.5mg/kg.

Bupivacaine is the most cardiotoxic of the LAs (Table 3.10), the
cardiotoxic effects being enhanced by hypoxia, hypercapnia, acidosis
and hyperkalaemia. It inhibits cardiac conductivity and contractility,
and may induce ventricular fibrillation. Bupivacaine therefore should
not be used for patients with cardiac disease. Levobupivacaine, the
L-isomer of bupivacaine, is of similar potency to bupivacaine but has
the advantage of being significantly less cardiotoxic and neurotoxic
than racemic bupivacaine.

Lidocaine

Lidocaine is the most widely used LA in many countries. Because of
its effectiveness and the paucity of significant adverse reactions to it
after half a century of use, lidocaine with adrenaline (epinephrine) is
the standard against which other LAs are judged. It is an amide type
with a rapid onset of action, providing LA of intermediate to long
duration. Less than 10% of lidocaine is excreted unchanged in the
urine. Lidocaine is metabolized mainly by the liver with an elimination
half-life of 1-2 hours, and rapidly undergoes first-pass metabolism.
The main metabolites also have LA activity and contribute to the
effects of lidocaine as they have longer half-lives. Lidocaine can cross
the placenta and may enter breast milk.

Serious adverse effects of lidocaine are exceedingly rare and most
adverse reactions are due to misplacement of the needle, incompe-
tent administration or overdose. There may not, however, be a linear
relationship between the dose of lidocaine and the resultant blood
level. In general, toxicity is more likely in children, older people and
some acutely ill patients. Early features of overdose include tinnitus,

Pregnancy: may cause maternal cardiac
effects and fetal hypoxia

Cardiac disease

When unusually prolonged
analgesia is required

Table 3.11 Indications for and contraindications to LA with lidocaine

May be contraindicated May be indicated

Porphyria Pregnancy: lidocaine is the LA
Patients on suxamethonium, since apnoea of choice
is prolonged

circumoral paraesthesia, metallic taste, light-headedness, nausea, vom-
iting and double vision. At higher levels, nystagmus, slurred speech,
auditory and visual hallucinations, localized muscle twitching and
tremors of the hands and feet are possible. Convulsions followed by
loss of consciousness, respiratory arrest and eventual cardiovascular
collapse may also occur. Lidocaine may cause some degree of depres-
sion of atrial and atrioventricular nodal activity, intraventricular
conductivity and ventricular contraction. Excessive doses of lidocaine
have been followed by death.

Lidocaine should not be given in a dose exceeding 4.4 mg/kg body
weight. The maximum dose of lidocaine for the average adult is there-
fore 300 mg. If lidocaine is used in combination with adrenaline (epi-
nephrine), the safe dose is up to 7mg/kg, increasing the maximum dose
of lidocaine to 500 mg for an average adult. A dental LA cartridge of
2.2mL containing lidocaine 2% with adrenaline contains 44 mg of lido-
caine, and thus the maximum safe number of cartridges for a normal
adult would be 11 cartridges (7 cartridges if used without adrenaline).
Lidocaine solution with adrenaline contains sodium metabisulphite
to prevent oxidation of adrenaline; it should not be given to patients
allergic to sulphites. Lidocaine may be contraindicated (Table 3.11) in
patients with some cardiac disorders (especially hypovolaemia, heart
block or other conduction disturbances), porphyria and myasthenia
gravis. Lidocaine should be used in lower doses in children and older
patients, and in cardiac, hepatic or renal disease. Impaired lidocaine
metabolism may be found in severe cardiac failure and liver disease.
Factors that affect hepatic blood supply and/or enzyme function can
also significantly influence lidocaine metabolism.

Adrenaline can cause unopposed alpha-adrenergic activity in
patients taking beta-blockers but only if LAs are given in far larger
doses than appropriate for dentistry. Beta-blockers may also reduce
hepatic blood flow and inhibit hepatic microsomal enzymes. By con-
trast, phenytoin, benzodiazepines and barbiturates may induce hepatic
enzymes, lowering levels of free lidocaine.

Mepivacaine

Mepivacaine is an amide-type LA with a more rapid onset and shorter
duration of action than lidocaine, and is rapidly metabolized in the
liver. It binds to plasma proteins and has a plasma half-life of 2-3
hours. About 50% of the metabolites of mepivacaine are excreted in
urine. Mepivacaine can cross the placenta.

Prilocaine

Prilocaine is an amide-type LA of fast onset and intermediate dura-
tion of action. Prilocaine metabolism is similar to that of lidocaine,
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Table 3.12 Indications for and contraindications to LA with prilocaine

May be contraindicated

Glucose-6-phosphatase deficiency: greater risk of
methaemoglobinaemia

May be indicated

In some patients with
cardiovascular disease

Porphyria

In patients on antimalarials: greater risk of
methaemoglobinaemia

In patients on sulphonamides: greater risk of
methaemoglobinaemia

being rapidly metabolized by the liver and excreted in the urine as
o-toluidine. The main adverse effect of prilocaine is a dose-dependent
production of methaemoglobinaemia resulting in impaired oxygen-
carrying capacity. Cyanosis may occur 2-3 hours following administra-
tion. The local and systemic adverse effects of prilocaine on the CNS
and heart are similar to those of lidocaine. Prilocaine may occasion-
ally cause local neurotoxicity. The maximum adult dose is 400 mg.
Prilocaine is contraindicated in methaemoglobinaemia and possibly in
porphyria or children (Table 3.12).

Ropivacaine

Ropivacaine is an amide LA that may have a faster onset of action
and longer duration of action than lidocaine but lesser pulpal anaes-
thesia; it can increase blood pressure (BP) and heart rate. It was found
to be less cardiotoxic than bupivacaine in animal models. The local
and systemic adverse effects of ropivacaine on the CNS and heart are
similar to those of lidocaine. Use is prohibited in children of less than
12 years of age, the elderly, people with severe liver disease, and those
with hypersensitivity.

VASOCONSTRICTORS
Adrenaline (epinephrine)

The addition of adrenaline to an LA improves haemostasis and anaes-
thesia; 1 in 80000 to 1 in 100000 adrenaline enhances pulpal anaesthe-
sia ninefold and soft-tissue anaesthesia fourfold. It also increases the
duration of action of lidocaine and enhances its safety margin. There
is controversy about the possible systemic effects of adrenaline in an
LA solution (Table 3.13). Adrenaline is a potent sympathomimetic,
having significant beta-adrenergic activity (f; action raises cardiac
rate and contraction force while B, activity causes bronchodilatation);
it can thus cause a rise in BP, and some alpha activity, which causes
vasoconstriction of vessels of the skin and mucosae.

The cardiac effects of adrenaline-containing LA solutions are usually
slight but can be significant. Even with the use of aspirating techniques,
up to 20% of all LA injections made into the highly vascular head
and neck region may result in a significant rapid, albeit transient, rise
of peripheral blood levels of adrenaline. There is also a slow rise in
peripheral blood levels of adrenaline as a consequence of the gradual
release of LA solution from the site of injection into local blood ves-
sels. Adrenaline in LAs can raise cardiac output or BP. This is seen in
healthy persons and others with cardiovascular disease. This does not
happen when adrenaline is omitted. There is a very small rise in systolic
BP (up to 8mmHg) and a slight fall in diastolic pressure when lido-
caine with 1:100000 adrenaline is used, and up to a 14-mmHg rise with
1:25000 adrenaline. By virtue of the enhanced anaesthesia, adrenaline
may reduce the release of endogenous catecholamines. This is shown
by data using tritiated adrenaline, where the rise in peripheral blood

Table 3.13 Indications for and contraindications to LA containing
adrenaline

May be contraindicated
After radiotherapy to the area

May be indicated

For maximally effective
anaesthesia

Liability to dry socket
Asthma: patients can be sensitive to sulphites

In patients on digoxin: may precipitate
arrhythmias

Cardiac bypass grafts: may precipitate
arrhythmias

In patients on beta-blockers: hypertensive crises
may result but only in overdose

In patients on norepinephrine-uptake blockers,
St John's wort, atomoxetine, antipsychotic drugs
or other psychoactive agents

In patients who have used drugs of abuse,
especially cannabis, ephedrine, clenbuterol
or cocaine, in the previous 24 h: additive
sympathomimetic effects may develop

In patients on antiemetics
Untreated hyperthyroidism
Phaeochromocytoma

catecholamine levels associated with intraoral injection of adrenaline-
containing LA was mainly due to endogenous adrenaline. Patients with
hypertension have greater elevation of systolic pressures after adminis-
tration of LAs, but patients with ischaemic heart disease or prosthetic
cardiac valves have changes similar to those of healthy people. However,
systolic and diastolic pressures and cardiac rate can be raised even before
the patient attends for dental treatment. The mere sight of a clinician
can cause a slight rise in BP (‘white-coat hypertension’). Immediately
before the injection of LA, there can be significant rises in cardiac rate,
systolic pressure and, to a lesser extent, diastolic pressure. Cardiac rate
may fall but systolic pressure may rise slightly during administration
of the LA. Similar cardiovascular changes may be seen when saline is
injected or even if a syringe is placed in the mouth but the needle does
not touch the mucosa. Anxiety clearly underlies these changes.

The clinical significance, if any, of the above remains unclear, but
some argue that adrenaline is best avoided in cardiac patients or those
on beta-blockers. However, this remains debatable. If a less effective
LA is used, pain may not be completely abolished and this can have
significant adverse effects on the heart. Also, in the case of patients on
beta-blockers, interactions have only resulted when excessively large
doses of an adrenaline-containing LA have been given.

Adrenaline-containing LAs may cause a significant but transient
fall in plasma potassium, an effect particularly noticeable in patients
on non-potassium-sparing diuretics (e.g. thiazide and loop diuretics).
This hypokalaemic action appears due to a B,-adrenergic action on
membrane-bound adenosine triphosphase (ATPase). Adrenaline-
containing LAs may also cause a transient rise in plasma glucose lev-
els, due to a,-adrenergic inhibition of insulin release, but these changes
appear to have no clinical significance.

In the case of cocaine intoxication, adrenaline-containing LAs and
other adrenergic vasoconstrictors are completely contraindicated.
Adrenaline-containing LAs may also slightly delay wound healing
after dental surgery and may increase the frequency of post-extraction
alveolar osteitis (‘dry socket’).

Adrenaline is rapidly inactivated by the liver via both catechol-
O-methyl transferases (COMTs) and monoamine oxidases (MAOs).
The metabolites are excreted in urine, mainly as glucuronides or ethe-
real sulphate conjugates.
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Table 3.14 Possible indications for and contraindications to prilocaine with
felypressin

May be contraindicated
In cardiac patients

May be indicated

For better anaesthesia than
with prilocaine alone

In patients with a liability to dry socket
Theoretically, in pregnant patients

Table 3.15 Indications and contraindications for LA by intraligamentary
injection

May be contraindicated May be indicated

Possibly in patients predisposed to
infective endocarditis

Bleeding tendencies

Table 3.16 Indications for and contraindications to electronic dental
analgesia

May be contraindicated May be indicated
Demand-type pacemakers =

Cerebrovascular disease
Epilepsy

Felypressin

Felypressin is a synthetic analogue of vasopressin with little of its anti-
diuretic or oxytocin-like actions. Theoretically, it can cause coronary
artery vasoconstriction and might affect the uterus in pregnancy, but
these effects are unlikely with dental LA preparations. The administra-
tion of large amounts of felypressin to patients receiving GA with hal-
othane may result in cyanosis and a slight rise in BP, but these changes
are not serious. Felypressin has little toxicity, even if given intrave-
nously in amounts far in excess of those used for LA (Table 3.14).

Over the years however, prilocaine with felypressin has not been shown
to be safer than lidocaine with adrenaline (epinephrine), which generally
provides deeper and more effective pain control.

OTHER METHODS OF LOCAL ANALGESIA
Intraligamentary (intraligamental) injections

Intraligamentary injections given after topical anaesthesia are recom-
mended for restorative procedures in mandibular teeth in haemo-
philiac patients. The intraligamentary injection administered with a
computer-controlled local anaesthetic delivery system (wand) is suc-
cessful, particularly in palatal injections and when an inferior alveolar
nerve block fails to provide profound pulpal anaesthesia in man-
dibular posterior teeth of patients presenting with irreversible pulpitis.
Indications and contraindications are shown in Table 3.15.

Electronic dental analgesia

A number of dedicated electronic dental analgesia (EDA) systems
are available. Some studies found that many patients (60%) preferred
EDA to LA for restorative dentistry; however, others found that the
levels of effectiveness of EDA were similar to those of topical anaes-
thesia, reducing the discomfort of LA injections in only 26% of cases.
Indications and contraindications are shown in Table 3.16.

CONSCIOUS SEDATION

Changes in the provision of GA for UK dental services, and recom-
mendations by repeated working groups that GA for dental treatment
should only be used when there is no other method of pain and anxiety
management appropriate for that patient, have led to the growing use
of conscious sedation (CS). This is defined as:

a technique in which the use of a drug or drugs produces a state
of depression of the central nervous system enabling treatment to
be carried out, but during which verbal contact with the patient is
maintained throughout. No interventions are required to maintain a
patent airway, spontaneous ventilation is adequate and cardiovascular
function is maintained. The drugs and techniques used to provide con-
scious sedation for dental treatment should carry a margin of safety
wide enough to render loss of consciousness unlikely. ( Department
of Health. Conscious sedation in the provision of dental care: report
of an expert group on sedation for dentistry — see Useful websites. )

The Indicator of Sedation Need (IOSN) is increasingly used to
assess needs.

PROCEDURAL SEDATION

Procedural sedation is ‘a technique of administering sedatives or
dissociative agents with or without analgesics to induce a state that
allows the patient to tolerate unpleasant procedures while maintaining
cardiorespiratory function’. Procedural sedation and analgesia (PSA)
is intended to depress conscious level but to allow the patient to main-
tain oxygenation and airway control independently.

Degree of conscious level loss
ASA has defined the various sedation depths:

Minimal sedation (anxiolysis)

= Response to verbal stimulation is normal
= Cognitive function and coordination may be impaired
= Ventilatory and cardiovascular functions are unaffected.

Moderate sedation/analgesia (also called conscious sedation)

Depression of consciousness is drug-induced

Patient responds purposefully to verbal commands
Airway is patent and spontaneous ventilation is adequate
Cardiovascular function is usually unaffected.

Deep sedation/analgesia

Depression of consciousness is drug-induced
Patient is not easily aroused but responds purposefully following
repeated or painful stimulation
= Independent maintenance of ventilatory function may be
impaired
Patient may require assistance in maintaining a patent airway
Spontaneous ventilation may be inadequate
Cardiovascular function is usually maintained.
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General anesthesia

= Loss of consciousness is drug-induced, where the patient cannot
be aroused, even by painful stimulation

= Patient’s ability to maintain ventilatory function independently is
impaired

m Patient requires assistance to maintain patent airway, and
positive pressure ventilation may be required because of
depressed spontaneous ventilation or drug-induced depression of
neuromuscular function

= Cardiovascular function may be impaired.

Monitoring sedation

= Monitor vital signs before, during and after the procedure
Monitor the ECG continuously in high-risk patients, during
prolonged procedures or during deep sedation

= Consider continuous pulse oximetry for patients with

co-morbidities (e.g. chronic obstructive pulmonary disease

[COPD], asthma, congestive heart failure) or when high

doses of sedatives or multiple drugs that may depress respirations

are used

Monitor the patient’s appearance

Monitor airway patency

Monitor response to physical stimuli and verbal command

Remember that measurement of blood gas level may be

required

»  Consider capnography for high-risk patients.

Suitability for CS

Only patients who are in ASA categories I and II are suitable for treat-
ment under CS outside a hospital department. CS can be helpful for
treating patients with needle phobia or other fears, pronounced gag
reflex or anxiety, and for complex procedure such as endodontic and
surgical work. It is normally used in conjunction with appropriate LA.

Most anxious patients can be treated with oral sedation (with
benzodiazepines such as temazepam) or intravenous techniques with
benzodiazepines (e.g. midazolam), or transmucosal sedation with ben-
zodiazepines (usually nasal or sublingual midazolam) or inhalational
sedation (with nitrous oxide and oxygen). Others may respond to a
combination of alternative techniques, such as intravenous sedation
with propofol or more than one drug.

Particular care is necessary in patients who are old, pregnant or very
young, or who have cardiovascular, respiratory, liver, kidney or psychi-
atric disorders (Table 3.17). All patients should have thorough medical,
dental and social histories taken and their dental examinations should
be recorded for each course of treatment. BP measurement (Fig. 3.3),
colour, pulse and respiration are important, as they determine patient
selection and monitoring of the procedure. The ASA status should be
determined.

Written informed consent must be obtained before each operation.
Suitable consent forms are supplied by the medical defence societies.
It is desirable, and there is increasing pressure, to provide patients
with written information relevant to their treatment. Due consid-
eration should be given to the patient’s regular medication, if any
(Table 3.18).

Sedated and anaesthetized patients may lose their cough reflex and
the ability to protect their airway adequately. Material from the mouth
or elsewhere can thus be aspirated into the larynx or lungs. Thus the
airway must be protected by the anaesthetist/sedationist.

Table 3.17 Indications for and contraindications to conscious sedation

May be contraindicated

May be indicated

Intravenous sedation

Psychotic personalities

Severe (disabling) heart
disease

Respiratory infections
Airways obstruction
Fascial space infections

Chronic obstructive
pulmonary disease

Unescorted patients
Pregnancy

Children
Needle-phobics
Liver disease
Myasthenia gravis
Glaucoma

Inhalational sedation

Psychoses

Pregnancy during the first
trimester

Claustrophobic patients
(mask phobia)

Respiratory infections
After some eye surgery

In patients with vitamin
B4, deficiency or on
methotrexate

Where access to the nose
is required

Involuntary movements (e.g. chorea,
parkinsonism)

Uncooperative patients (e.g. learning
impairment)

Patients who faint with local anaesthesia
Patients with a tendency to retch

Where stress may induce attacks of angina
Where stress may induce attacks of epilepsy
Where stress may induce attacks of asthma

Where stress may induce attacks of
hypertension

Patients too anxious to accept treatment
under LA

Many prolonged operations, such as removal
of third molars or preparation for multiple
implants for which GA would otherwise be
needed

Upper airways obstruction
Claustrophobic patients

Children

Drug users

Myasthenia gravis

Asthma

Needle-phobics

Patients with tendency to retch

Epilepsy

Fig. 3.3 Blood pressure measurement using sphygmomanometry.

PRE-MEDICATION

Pre-medication may still be administered for the purposes of dimin-
ishing anxiety, decreasing secretions, and reducing pain and vomiting

(Table 3.19).

CONDUCTING CONSCIOUS SEDATION

In conducting sedation in the UK, the requirements of the Code of
Practice issued by the General Dental Council must be fulfilled (Box 3.4;
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Table 3.18 Preoperative modification of regularly used medications before
operation under conscious sedation or general anaesthesia

Action (always discuss with the physician

Medication responsible for the patient)
Alpha-blockers Continue

Analgesics Continue
Angiotensin-converting Continue

enzyme inhibitors (ACEls)

Antiarrhythmics Continue

Anticholinesterase eye
drops

May theoretically prolong the effect of
suxamethonium and mivacurium; usually
continue

Anticoagulants
Anticonvulsants

Continue or consult haematologist
Continue

Antimicrobial Continue

Aspirin Continue except for some surgery
(e.g. urological and neurosurgery)

Beta-blockers Continue

Calcium-channel blockers Continue

Contraceptive pill Continue

Corticosteroids Continue, and raise dose (Ch. 6)

Digoxin Continue
Diuretics (potassium-
sparing)

Diuretics (thiazides or loop)

Omit on morning of operation

Continue

Heparin Last prophylactic dose must be 6h before

operation

Insulin or antidiabetics Consult diabetologist; usually change to a

sliding scale (Ch. 6)
Stop 1 day before major surgery

Dangerous hypertensive interaction with
certain opioid drugs. Preferably stop a few
weeks before surgery if opioids are to be used

Lithium
Monoamine oxidase
inhibitors (MAOQOIs)

Non-steroidal anti- Continue

inflammatory drugs (NSAIDs)

Oral hypoglycaemics Last dose is administered the night before a
morning operating list, or the morning of an

afternoon list

Selective serotonin reuptake
inhibitors (SSRIs)

May interact with other drugs that
facilitate serotonin (e.g. tramadol and other
antidepressants): possibility of serotonin
syndrome (dangerous neuromuscular and

autonomic overactivity); consult anaesthetist
Statins Continue

Tricyclic antidepressants Exaggerate the effects of catecholamines;

consult anaesthetist

Warfarin Continue usually; consult haematologist

Table 3.19 Pre-medication

Aim Drugs used
Reduction of anxiety

Temazepam 10-30mg p.o. (adults); oral
midazolam 0.5mg/kg or alimemazine
(trimeprazine) 2mg/kg p.o. (children)

Decrease in secretions Glycopyrrolate

Analgesia NSAIDs are commonly administered in adults;
paracetamol in children
Antiemetic Promethazine or alimemazine

see Appendix 3.4). Suitable resuscitative equipment, including a defibril-
lator, must always be available.

The dental surgery should be large enough to allow adequate access
for the dental team all around the patient. The dental chair must be
capable of being placed in the horizontal position. Dedicated purpose-

Box 3.4 Requirements before using conscious sedation

e Written medical history

e Previous dental history

e Written instructions have been provided pre- and postoperatively
e The presence of an accompanying adult

e The patient has complied with pre-treatment instructions

e The medical history has been checked and acted on

® Records of drugs employed, dosages and times given, including site and
method of administration

e Previous conscious sedation/general anaesthesia history

® Pre-sedation assessment

e Any individual specific patient requirements

e Suitable supervision has been arranged

e Written documentation of consent for sedation (consent form)
e Records of monitoring techniques

e  Full details of dental treatment provided

e Post-sedation assessment

designed relative analgesia (inhalational sedation; IS) machines for
dentistry should be used. Such machines should be maintained
according to manufacturers’ guidance with regular documented ser-
vicing. Gas supply lines for IS machines must be connected by non-
interchangeable colour-coded pipelines to the medical gas supply or
a mobile four-cylinder stand. On installed pipelines there must be
a low-pressure warning device and an audible alarm. Nitrous oxide
and oxygen cylinders must be stored safely with regard to current
regulations. Cylinders must be secured safely to prevent injury. There
should be adequate scavenging of waste gases. Inadequate scaveng-
ing may result in unacceptable risks to the health of the dental team.
Scavenging of gases should not rely on window-opening or air-
conditioning alone, and in the UK should conform to current Control
of Substances Hazardous to Health (COSHH) Regulations (2002;
http://www.hse.gov.uk/coshh/, accessed 30 September 2013). The
long-term exposure limit (LTEL) represents a time-weighted average
(TWA) over an 8-hour reference period defined in COSHH Regulation
EH40 as the procedure whereby the occupational exposures in any
24-hour period are treated as equivalent to a single uniform exposure
for 8 hours — the TWA exposure; recommended LTELs range from 25
to 100 ppm. Breathing systems should have separate inspiratory and
expiratory limbs to allow proper scavenging. Active and passive sys-
tems are available for scavenging. Nasal masks should be close-fitting
to provide a good seal without air entrainment valves. All the appro-
priate equipment for the administration of sedation must be available
in the surgery. This includes syringes, needles, cannulae, surgical wipes/
tapes/dressings, tourniquets and labels. Purpose-designed, calibrated
and appropriately maintained equipment is essential for all infusion
techniques. It is mandatory to be able to administer supplementary
oxygen or oxygen under intermittent positive pressure ventilation
(IPPV) to the patient, should the need arise.

There must be at least one other person present at all times, who
is suitably qualified and experienced enough to monitor the level of
sedation and well-being of the patient. The levels of theoretical and
practical training required by team members, regulations regarding
standard and emergency equipment, monitoring, recovery facilities,
consent, and instructions to patients and carers have been described
in two UK Department of Health reports (see Further reading). An
overview of the practical techniques only is provided here.

The clinical record for CS should include the reason for it and evi-
dence of the consent process (Box 3.5). Instructions should be given in
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Box 3.5 Inhalation sedation (IS) technique

1. Check that the IS (relative analgesia) machine and scavenging are
functioning properly and that an alternative supply of oxygen (O,) is
available

2. Recline the patient with legs uncrossed and position the mask over the
patient’s nose

3. Close the air entrainment valve on the mask (if present) and start
administering 100% O, at a flow rate to approximate the patient’s
minute volume. This has been achieved when the reservoir bag moves
with each breath without collapsing or overinflating and the patient
does not have to mouth-breathe. (Correct flow rates are typically 5-8 L/
min for an adult. Paediatric minute volumes vary with age)

4. Turn the nitrous oxide (N,0O) inspired concentration to 10% and advise
the patient that they may start to feel warm or light-headed, or
experience tingling of the extremities

5. After ensuring that the patient’s speech (which may be slurred) is
maintained for 1min, increase the N,O in increments of 5-10% at 1-min
intervals until a relaxed state is reached. Inspired N,O concentrations of
25-35% are typically used; concentrations exceeding 50% should be avoided

6. Supplement the inhalational sedation throughout with positive
comments of reassurance and instructions

7. Delayed verbal or motor responses, visual or auditory changes, warmth
and paraesthesia are all signs of an adequately sedated patient. Inability
to maintain mouth-opening, snoring (indicating some degree of
airway compromise) or moving into a state of restlessness are signs of
oversedation and the concentration of N,O should thus be decreased

8. Protect the airway with a rubber dam or butterfly sponge in the sedated
patient

9. Monitor clinical signs (e.g. pulse and respiratory rate, unobstructed
breathing and lack of cyanosis) throughout the surgery. Pulse oximetry
may help

10. Turn the O, concentration to 100% at the end of the procedure

written form when sedation is proposed. Patients often fail to take in
what they are told or quickly forget. The patient’s name and the rea-
son for having sedation must be confirmed. This apparently obvious
precaution avoids embarrassing confusion between patients coming
from a crowded waiting room. The operation site should be confirmed
and, if appropriate, marked in ink by the operator. This must be done
while the patient is conscious, and checked with the patient. One of the
most effective methods of lessening anxiety is by reassurance and brief
discussion of a patient’s particular anxieties.

Appliances such as orthodontic removable appliances or dentures
should be removed preoperatively. The sedationist must be aware of
the presence of crowned, fragile or loose teeth, bridges that could be
damaged, contact lenses, hearing aids or colostomy bags. The bladder
should be emptied preoperatively.

It is essential that a dental professional does not administer seda-
tion in the absence of a second trained person. The latter is required
not merely to assist and help deal with any mishaps, but also to act
as a chaperone. Fantasies of sexual assault may arise during benzo-
diazepine sedation. Further, the patient may become disinhibited and
make advances to the dentist.

Monitoring for intravenous sedation must include constant moni-
toring of conscious state, colour, BP, respiration and pulse. Use should
be made of a BP monitor and pulse oximeter (Fig. 3.4); this provides
a measure of the degree of haemoglobin oxygen saturation by means
of spectrophotometry. Pulse oximeters are usually accurate and are a
valuable safety measure. They pass red light at 660nm (absorbed by
oxygenated haemoglobin) and infrared light at 920nm (absorbed by
deoxygenated haemoglobin) across the vascular bed (usually of a fin-
ger or ear lobe), which permits display of the percentage of haemoglo-
bin saturated with oxygen. This is safe when above 90%. A stethoscope
and, ideally, an ECG monitor too (Fig. 3.5) should be used. However,

Fig. 3.4 Pulse oximetry to monitor blood oxygen saturation (nail varnish should be
removed!).

Fig. 3.5 Cardiac monitor.

this is rarely practicable in the absence of expert interpretation of the
tracing, such as in a hospital, unless an automatic read-out of pos-
sible diagnoses is available. Disadvantages of using ECG are that it
can generate anxiety in the patient and is disturbed by movements, so
its use is often restricted to patients with serious cardiac disease being
treated in a hospital.

CHECKS AND INSTRUCTIONS FOR PATIENTS

Routine checks before conscious sedation for
dental treatment

Always check the following:

1. Patient’s name (and hospital number)

2. Nature, side and site of operation

3. Medical history, particularly of cardiorespiratory disease or
bleeding tendency

4. Consent has been obtained in writing from the patient or, in a
person under 16 years of age, from parent or guardian, and that
the patient adequately understands the nature of the operation
and sequelae

5. Necessary oral investigations (e.g. radiographs) are
available

6. What the patient has had by mouth, including drugs, over the
previous 4 hours

7. Patient has emptied the bladder

8. Patient’s dentures have been removed and bridges, crowns and
loose teeth have been noted by the anaesthetist
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9.

10.

11.
12.

Pre-medication (and, where indicated, regular medication such
as the contraceptive pill, anticonvulsants or antidepressants) has
been given but not usually within the previous 4 hours
Anaesthetic and suction apparatus are working satisfactorily and
that emergency drugs are available and not date-expired

Patient is escorted by a responsible adult

Patient has been warned not to drive, operate unguarded
machinery, drink alcohol or make important decisions for

24 hours postoperatively.

Instructions to patients before conscious sedation

These instructions should preferably be given in writing:

1.

You must be accompanied by a responsible adult, over the age of
18 years, who will undertake to escort you home and remain with
you for 24 hours after treatment. You must not be accompanied
by children under 14 years of age.

Do not wear nail varnish or make-up.

After sedation, you must not on the same day:

drive a motor vehicle

ride a bicycle or motorcycle, even as a passenger

cook or use unguarded machinery

take alcohol

take sedative drugs without medical advice

make important decisions or sign any documents.

If you develop a cold before your appointment, please telephone
the hospital or dental surgery for advice.

TmoO®m >

Patients who fail to comply with these simple safety precautions will

not be given sedation.

STANDING DENTAL ADVISORY COMMITTEE:
REPORT OF AN EXPERT GROUP ON SEDATION
FOR DENTISTRY

Conscious sedation in the provision of dental care:
executive summary

m  Despite the publication of a number of authoritative docu-
ments on pain and anxiety control for dentistry, it has become
evident that there remain areas of confusion and lack of
consensus.

®m  This document is designed to lay down specific recommenda-
tions to all practitioners providing conscious sedation for the
provision of dental care in general dental practice, community
and hospital settings.

m  The effective management of pain and anxiety is of paramount
importance for patients requiring dental care and conscious
sedation is a fundamental component of this.

m  Competently provided conscious sedation is safe, valuable and
effective.

® [t is absolutely essential that a wide margin of safety be main-
tained between conscious sedation and the unconscious state
of general anaesthesia. Conscious sedation must under no
circumstances be interpreted as light general anaesthesia.

m 4 high level of competence based on a solid foundation of
theoretical and practical supervised training, progressive
updating of skills and continuing experience is the key to safe
practice.

Education and training must ensure that all members of the
dental team providing treatment under conscious sedation
have received appropriate supervised theoretical, practical and
clinical training.

Training in the management of complications, in addition to
regularly rehearsed proficiency in life-support techniques, is
essential for all clinical staff. Retention and improvement of
knowledge and skills rely upon regular updating.

Operating chairs and patient trolleys must be capable of being
placed in the head-down tilt position and equipment for resus-
citation from respiratory and cardiac arrest must be readily
available.

Dedicated purpose-designed machines for inhalational seda-
tion should be used.

It is essential to ensure that hypoxic mixtures cannot be
delivered.

There should be adequate active scavenging of waste gases.
All equipment for the administration of intravenous sedation,
including appropriate antagonist drugs, must be available in
the treatment area and appropriately maintained.
Supplemental oxygen delivered under intermittent positive
pressure, together with back-up, must be immediately available.
It is important to ensure that each exposure to conscious
sedation is justified. Careful and thorough assessment of the
patient ensures that correct decisions are made regarding the
planning of treatment.

A thorough medical, dental and social history should be taken
and recorded prior to each course of treatment for every
patient.

There are few absolute contraindications for conscious seda-
tion, though special care is required in the assessment and
treatment of children and elderly patients.

Patients must receive careful instructions and written valid
consent must be obtained.

Fasting for conscious sedation is not normally required but
some authorities recommend the same fasting requirements as
for general anaesthesia.

Recovery from sedation is a progressive step down from com-
pletion of treatment through to discharge. A member of the
dental team must supervise and monitor the patient throughout
this period.

The decision to discharge a patient into the care of the escort
following any type of sedation must be the responsibility of the
sedationist.

The patient and escort should be provided with details of
potential complications, aftercare and adequate information
regarding emergency contact.

The three standard techniques of inhalation and oral and
intravenous sedation employed in dentistry are effective and
adequate for the vast majority of patients. The simplest tech-
nique to match the requirements should be used.

The only currently recommended technique for inhalation
sedation is a titrated dose of nitrous oxide with oxygen and it
is absolutely essential to ensure that a hypoxic mixture cannot
be administered.

The standard technique for intravenous sedation is the use of a
titrated dose of a single drug. for example, the current use of a
benzodiazepine. This can be given into a vein on the dorsum of
hand or elsewhere in the arm (Fig. 3.6)
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Fig. 3.6 Intravenous line.

®  Oral pre-medication with an effective low dose of a sedative
agent may be prescribed.

No single technique will be successful for all patients.

®m Al drugs and all syringes in use in the treatment area must
be clearly labelled and each drug should be given according to
accepted recommendations.

®  Stringent clinical monitoring during the procedure is of par-
ticular importance and all members of the clinical team must
be capable of undertaking this.

m  Conscious sedation for children must only be undertaken by
teams which have adequate training and experience.

®  Nitrous oxideloxygen should be the first choice for paediatric
dental patients.

®  [ntravenous sedation for children is only appropriate in a
minority of cases.

B The management of any complication, including loss of con-
sciousness, requires the whole dental team to be aware of the
risks, appropriately trained and fully equipped. It is vitally
important for the whole team to be prepared and regularly
rehearsed.

®  Attention must be given to risk awareness, risk control and risk
containment.

®m  Evidence of active participation in continuing professional
development (CPD) and personal clinic audit is an essential
feature of clinical governance.

PREPARATION AND CHOICE OF TECHNIQUE

Only patients of ASA classes I and II are suitable for sedation as out-
patients. ASA III patients should be referred to at least an appropriate
secondary care unit and ASA IV patients to the hospital service, ideally
with an anaesthetist present. Unlike sedation in the hospital operating-
theatre setting, fasting is not required for CS in the dental practice
when resorting to GA in the event of failure is not an option. There
are few absolute contraindications but special care should be taken
with children and the elderly. Treatment during pregnancy should be
avoided where possible, certainly as regards the use of nitrous oxide
and probably benzodiazepines in the first trimester.

‘Standard’ sedation techniques involve the use of one only of the
options outlined below.

Oral sedative drug alone

This method is ideal where it is not possible to use one of the titrat-
able techniques (e.g. needle-phobic patients for whom nitrous oxide is
unlikely to provide sufficient relaxation). Oral sedation should only be
used by those capable of intravenous cannulation. Benzodiazepines
may cause paradoxical hyperexcitability in some children or overseda-
tion in older people, and the level of sedation cannot be altered.

Pre-medication before conscious sedation

Pre-medication may be desirable to lessen anxiety. However, this is
not usually feasible in general dental practice as it delays recovery.
Any pre-medication is typically given 30-35 minutes preoperatively.
If pre-medication has to be given, benzodiazepines are useful because
of their anxiolytic and amnesic actions, their relative freedom from
side-effects and their wide safety margin. Diazepam, lorazepam and
temazepam are used more and more widely for pre-medication. Beta-
blockers may also be employed and may help to prevent arrhythmias
induced by surgery. Opioids such as pethidine are traditional pre-
medicants because of their sedative action. However, they frequently
cause nausea, vomiting and respiratory depression. Promethazine or
alimemazine (trimeprazine) may be used for its sedative and antiemetic
effect, for pre-medication of children, but these drugs have a pro-
longed action and are often ineffective. They also raise blood sugar
levels — a consideration when treating diabetics. Patients vary widely in
their requirements for pre-medication and this may be discussed with
the anaesthetist/sedationist.

Inhalational sedation with nitrous oxide and oxygen

This technique does not cause significant cardiorespiratory or res-
piratory depression in patients who are well enough to have outpatient
treatment. Nitrous oxide diffuses into body cavities and thus is con-
traindicated after recent eye retinal surgery where parfluoropropane
sulphur hexafluoride has been used, and where there is bowel obstruc-
tion or cysts on pathological cavities. The gases persist in the eye for up
to 3 months after surgery. Chronic exposure may interfere with vitamin
By,. An ‘IS machine’ with built-in safety features is used to titrate
nitrous oxide and non-hypoxic (30%-+) flows of oxygen (see Box 3.5).
The oxygen concentration is set to 100% at the end of surgery to mini-
mize diffusion hypoxia. Patients are monitored using clinical signs (i.e.
responsiveness, adequate breathing, pulse and colour). Before being
allowed to leave professional supervision, the patient should be able to
walk unaided without stumbling or feeling unstable. Adults who have
received inhalation sedation may leave unaccompanied.

Intravenous sedation with midazolam alone

Midazolam is currently the accepted benzodiazepine of ‘stand-
ard’ intravenous sedation and has displaced diazepam (Box 3.6).
Benzodiazepines may cause disinhibition in children, and intravenous
sedation for children under 12 is only appropriate for a minority of
cases. Outpatient sedation is contraindicated for patients with cardi-
orespiratory disease of ASA grade IV and in those with significant
renal or hepatic dysfunction.

Patients must be accompanied postoperatively and receive advice
similar to that issued after GA. Flumazenil is a specific antagonist
at the benzodiazepine binding site on the GABA receptor and will
reverse sedation in emergencies.
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Advanced techniques

More experienced and suitably trained teams working in tightly con-
trolled clinical settings with additional facilities as outlined by the UK
Department of Health may use ‘alternative techniques’ such as:

= sedation for children under 12 other than with nitrous oxide
= inhalational sedation using anything other than nitrous oxide
(e.g. sevoflurane)

Box 3.6 Intravenous sedation (IS) technique

1. Establish reliable intravenous access

2. Inject 2-3mg of midazolam over 30s and assess the patient’s response
over the next 2-3min

3. Administer further 0.5-1 mg increments of midazolam at 2-min intervals
until adequate sedation is achieved, as indicated by a relaxed but
cooperative patient with slight speech slurring (eyelid signs, as formerly
used in diazepam sedation, are not reliable)

4. Careful titration is necessary because some patients may require more
and some may require a lot less than the average dose requirement of
0.07mg/kg (i.e. 5mg for a 70kg person)

5. Protect the airway with the use of a rubber dam or butterfly sponge;
this is particularly important in the patient sedated with midazolam

6. Note that sedation will realistically be maintained for about 30 min of
operating time. Monitor the patient clinically as for inhalational sedation
(see earlier) and also with pulse oximetry

7. Remember that signs of oversedation are as for inhalation sedation (see
earlier). In addition, if oxygen (O,) saturation is seen to fall, reassess the
patient’s airway and respiratory effort. Simply instructing the patient to
take deeper breaths and administering supplemental nasal or face-mask
0O, may be all that is necessary for surgery to continue, provided verbal
contact is also still maintained. However, in the presence of other signs
of oversedation (see earlier), it may be advisable not to start surgery

8. Use flumazenil (200 mcg bolus then 100-mcg increments at 1-min
intervals until improvement) only if this fails; flumazenil should never be
used solely to hasten postoperative recovery

9. Continue direct postoperative observation for 15min and discharge with
an escort after 1h

Table 3.20 Agents for conscious intravenous sedation®

= intravenous sedation with propofol
the use of additional intravenous drugs, an opioid or ketamine
= combined inhalational and intravenous sedation (except use of
nitrous oxide to site a cannula).

Where techniques involve the continuous intravenous administration
of a drug, or where three or more drugs are used together regardless
of their routes, a dedicated non-operator sedationist must be present.
This may be a dentist or doctor, registered for 4 years with experience
of at least 100 procedures, who has undergone recognized training in
conscious sedation in the context of the dental environment. It has
been suggested that an anaesthetist with 2 years’ experience would
comply with most of these requirements.

DRUGS USED FOR CONSCIOUS SEDATION

Sedative agents for sedation include mainly the benzodiazepines (mida-
zolam and diazepam), propofol and nitrous oxide. Before their use, the
administrator’s experience, the facilities and the relative safety of the
different agents must be taken into consideration (see also Table 3.20).

Benzodiazepines

= Benzodiazepines are potent sedative drugs, acting on the limbic
system to block reuptake of GABA.
They have been widely used for conscious sedation.
They are usually given intravenously, but some can be given
orally, rectally or intranasally.

= Their effects include amnesia, anticonvulsant activity, anxiolysis,
muscle relaxation and sedation but they can also cause
respiratory depression.
Benzodiazepines do not affect the cardiovascular system.
Achievement of the depth of sedation necessary is established
when the patient shows Eve’s sign (the inability to touch the end
of the nose accurately).

Drug Proprietary names (UK) Adult dose Comments
Diazepam Valium Up to 20mg Benzodiazepine: gives sedation with amnesia but no analgesia. Give slowly intravenously
in 2.5-mg increments until ptosis begins (i.e. eyelids begin to droop; Verrill's sign) — rapid
injection may cause respiratory depression. Then give local analgesia.
Disadvantages:
e May cause pain or thrombophlebitis
e Drowsiness returns transiently 4-6 h postoperatively due to metabolites desmethyl
diazepam, triazolam and oxazepam, and enterohepatic recirculation
e May cause mild hypotension and respiratory depression.
Diazemuls Up to 20mg Preferred to Valium. Has most of the actions above but causes less thrombophlebitis
and therefore can be given into veins on dorsum of hand. Expensive. Do not give
intramuscularly.
Midazolam Hypnovel 0.07mg/kg (up to Benzodiazepine. Compared to diazepam:
7.5mg total dose) e onset of action is quicker (30s)
e amnesia is more profound, starting 2-5min after administration and lasting up to
40 min (with no retrograde amnesia)
e recovery is more rapid; midazolam is virtually completely eliminated within 5h
without the recurrence of drowsiness that may follow the use of diazepam
e incidence of venous thrombosis is lower than with diazepam
e at least twice as potent
e signs of sedation are less predictable — very slow injection required. Occasional deaths
in elderly.
Propofol Propofol, Diprivan 2mg/kg Contraindicated in children under 18 years. May cause pain on injection. Contraindicated

in patients taking anticonvulsants. Occasional fits or anaphylaxis.

2Midazolam is the main agent used.
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The effect of benzodiazepines is reversed by flumazenil.
Benzodiazepines may be ineffective in children, in whom they
may paradoxically cause hyperactivity, and in persons on long-
term medication with psychoactive drugs. Be very careful about
prescribing benzodiazepines in combination with an opioid, as
both are respiratory depressants.

Diazepam has a long half-life (0.8-2.25 days) that is markedly
increased in obese or elderly patients (3.9 days and 3.29 days,
respectively), and its active metabolites have long half-lives

(i.e. N-desmethyldiazepam [1.6-4.2 days]; nordiazepam [about

8 days]).

Diazepam is a mild respiratory depressant with minimal

risk to healthy persons, but is potentially dangerous to

those with cardiorespiratory disease, particularly COPD.
Diazepam is metabolized to products that have sedative actions
(desmethyldiazepam, temazepam and oxazepam) and thus effects
can persist, with a half-life of 20-72 hours.

Midazolam is now the most commonly used agent for procedural
sedation. It is considerably (two or three times) more potent than
diazepam, amnesia is more profound and recovery more rapid
(Tables 3.21 and 3.22). The maximal effect of midazolam on

the brain appears to be about 10-15 minutes after intravenous
administration. Intranasal midazolam has a faster onset of
sedation than oral diazepam, with better sedation and faster
recovery.

Intravenous midazolam produces a faster onset of sedation,

less pain on injection, and improved awakening when compared
with diazepam. Midazolam is cleared by hepatic hydroxylation
to 1-hydroxymidazolam (which has only 10% of the
pharmacological activity of midazolam).

Table 3.21 Procedural sedation?®

Lorazepam has a peak onset of action 15-20 minutes after
administration and the duration of action is longer (i.e. 6-8
hours) than that of midazolam (30-60 minutes). In addition,
lorazepam has roughly double the potency of midazolam.
Because of this, lorazepam is more typically used for long-term
sedation, such as in the intensive care unit.

A short-acting benzodiazepine (e.g. midazolam), usually alone or
in combination with an opioid analgesic (e.g. fentanyl, morphine),
is commonly selected but the combination increases risks of
oxygen desaturation and cardiorespiratory complications. Specific
reversal agents for benzodiazepines (flumazenil) and opiates
(naloxone) must be readily available throughout the procedure.
The sedative and respiratory-depressant effects and the risk of
cardiovascular depression conferred by all benzodiazepines are

Table 3.22 Midazolam: possible adverse reactions and contraindications

Adverse reactions Contraindications

Hiccough Hypersensitivity to midazolam

Cough Erythromycin use (potentiates midazolam)
Oversedation Concomitant use of barbiturates, alcohol,
Pain at the injection site narcotics or other CNS depressants,

. cimetidine, omeprazole, kava or valerian
Nausea and vomiting

Glaucoma
Headache

. Depressed vital signs, shock or coma
Blurred vision

Fluctuations in vital signs
Hypotension

Respiratory depression
Respiratory arrest

Onset of Duration
Drug Dose (adult) action (min) (min) Comments
Midazolam 0.02-0.1mg/kg i.v. initially; if further 1-2 30-60 Respiratory depression or hypotension possible,
(Versed) sedation is required, may repeat with particularly when rapidly administered or given with
25% of initial dose after 3-5min; do not fentanyl; does not provide analgesia. Flumazenil can
exceed 2.5mg/dose (1.5mg for elderly reverse
persons) and 5mg cumulative dose (3.5mg
for elderly persons)
Fentanyl 1-2mcg/kg slow i.v. push over 1-2min; 1-2 30-60 May cause chest wall rigidity, apnoea, respiratory

may repeat dose after 30 min

Etomidate 0.1-0.2mg/kg slow i.v. push over 30-60s <1

(Amidate)

Ketamine 1-4.5mg/kg i.v. over 60s; total dose 1
0.5-2mg/kg

Dexmedetomidine 0.7 mcg/kg/h; if further sedation is 5-30

required, may repeat

Propofol (Diprivan) 0.5-1mg/kg i.v. loading dose; may repeat <1
by 0.5-mg increments every 3-5min

depression or hypotension; elicits minimal cardiovascular
depression; may cause dysphoria, nausea, vomiting or
EEG changes. Naloxone can reverse

3-5 Often causes pain on injection, myoclonus or adrenal
suppression (typically no clinical significance unless
repeated doses are used within a limited time span). May
cause nausea and vomiting, and lowers seizure threshold;
causes a slight-to-moderate decrease in intracranial pressure
lasting for several minutes; does not cause histamine
release; useful for patients with trauma and hypotension

10-15 Emergence delirium in approximately 12% of patients,
which may last from 1-3h but not usual in children <15y
or in older patients (i.e. >65 y)

60-120 Slow onset. Produces a sedation level similar to the other
agents noted here but no respiratory depression and
no major cardiac depression; patients are able to follow
commands and respond to verbal and tactile stimulus

3-10 Provides rapid onset, brief duration of action and quick
recovery; has anticonvulsant properties; can rapidly cause
deepening sedation; causes cardiovascular depression and
hypotension

2Medscape Reference. Dosage guidelines for adults. http://emedicine.medscape.com/article/109695-overview#aw2aab6b8 (accessed 27 May 2013).
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greatly increased if these drugs are combined with alcohol or
opioids (opiates). Opiates may be used to provide analgesia and
sedation during painful procedures. Fentanyl is favoured because
of its prompt onset and short duration of action, with minimal
cardiovascular depressive effects and hypotension. Fentanyl

binds with stereospecific receptors at many sites within the CNS
and increases pain threshold, alters pain reception and inhibits
ascending pain pathways. In addition to analgesia, opioid agonists
suppress the cough reflex and cause respiratory depression,
drowsiness and sedation. The half-life is 24 hours.

Propofol

Propofol provides potent, ultra-short-acting sedation or
anaesthesia but has no analgesic properties. It is associated
with a deep sedation level approaching that of GA. Because of
this, an anaesthetist or sedation team often administers it and
monitors its use outside the operating room.

It appears to have the advantages of a rapid sedative response,
with a quicker recovery and better effects on mood compared
with midazolam. Propofol’s onset of action is rapid at 90-100
seconds. Duration of action is dose-dependent and ranges

from 5 to 10 minutes after bolus administration.

Propofol is rapidly metabolized by the liver.

It leads to a dose-dependent decrease in arterial BP and cardiac
output.

It has a relatively high rate of discomfort, including severe pain,
with injection in up to 28-90% of patients. Transient local pain
can be minimized if the larger veins of the forearm or antecubital
fossa are used.

Propofol is slightly more cost-effective than midazolam because
of its shorter recovery times, and is safer than benzodiazepines
and opiates. There are no antagonists.

Long-term treatment with high doses can cause a propofol infusion
syndrome (PRIS) — a rare but often lethal reaction characterized
by rhabdomyolysis, acidosis, and renal and cardiac failure.

It is therefore contraindicated for children under the age of

18 years, either during surgical or diagnostic procedures or

in the ICU.

It is sometimes used with remifentanil (short-acting and not
affected by obesity or liver or kidney disease) for maintenance
of total intravenous anaesthesia.

Nitrous oxide

Nitrous oxide (NO) produces analgesia and sedation with a far
quicker recovery than most sedatives/analgesics. Nitrous oxide
with oxygen is overall the safest agent for CS because of its rapid
reversibility and lack of respiratory or cardiodepressant effects.
For needle-phobics, children, epileptics, some drug users or
those with asthma and myasthenia gravis, inhalational sedation
is preferable to intravenous sedation because it provides

better control of the patient. For inhalation sedation, clinical
monitoring of the patient is adequate.

For claustrophobic patients or those with upper airways
obstruction, inhalation sedation may be contraindicated.

Other agents

Other agents may occasionally include etomidate, ketamine and
dexmedetomidine.

Etomidate

Etomidate produces minimal haemodynamic effects and has a
reliable onset of action.

It is an ultra-short-acting, non-barbiturate hypnotic used

mainly for GA. It produces rapid induction without histamine
release and with minimal cardiovascular and respiratory effects.
Etomidate transiently lowers cerebral blood flow by 20-30% and
slightly reduces intracranial and intraocular pressure. It has no
analgesic properties. Onset of action is 5-30 seconds with peak
action at 1 minute. Etomidate has a duration of 2-10 minutes,
depending on the dose.

The major adverse effect is transient adrenal suppression
secondary to inhibition of 11-B-hydroxylase and 17-a-hydroxylase
enzymes, which are important in cortisol synthesis. There is also
a high incidence of pain on injection, and nausea and vomiting
associated with bolus administration.

Ketamine

Ketamine produces a dissociative state and patients may not

be able to speak or respond purposefully to verbal commands.
Onset of action for intravenous administration is within 1
minute, and duration of action about 10-15 minutes.

It is usually not recommended for adults because it often causes
emergence delirium (i.e. vivid imagery, hallucinations, confusion,
excitement, irrational behaviour). Emergence delirium is not
typical in children younger than 15 years or in older patients (i.e.
over 65 years).

Emergence reactions are estimated to occur in approximately
12% of patients and can be expected to last from 1-3 hours.

The incidence may be reduced by decreasing the recommended
dose of ketamine and using it in conjunction with a
benzodiazepine. A small hypnotic dose of a short-acting
barbiturate or benzodiazepine is recommended to terminate
severe emergence reactions.

In doses typically used for procedural sedation, ketamine does
not affect pharyngeal-laryngeal reflexes and thus allows a patent
airway as well as maintaining spontaneous respiration. Therefore
it is useful for emergency procedures when fasting cannot be
assured. The unique dissociative action and partial agonism at
opiate mu receptors permit painful procedures to be performed
in a consistent state of sedation and patient comfort. Ketamine
is contraindicated when an increased BP would pose a risk of
complications. An increase in oropharyngeal secretions is often
triggered and laryngospasms are possible.

At a 1:1 mixture with propofol, ketamine can be used in adults
for procedural sedation and analgesia. This mixture has been
associated with a reduced incidence of emergence delirium and
may negate the need for concomitant benzodiazepine use.

Dexmedetomidine (DEX)

Dexmedetomidine produces a level of sedation similar to the
other agents mentioned but no respiratory depression and no
major cardiac depression. Patients are able to follow commands
and respond to verbal and tactile stimulus but fall quickly asleep
when not stimulated. It does provide some pain relief. Minimal
cardiovascular effects are seen and include mild bradycardia and
a decrease in systemic vascular resistance.

It is an ay-adrenergic agonist that provides sedation, anxiolysis,
hypnosis, analgesia and sympatholysis. Onset of action is
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relatively slow and the context-sensitive half-life is approximately
4 minutes after a 10-minute infusion. It is 1600 times more
selective for o, than oy receptors and therefore has very few
adverse effects and provides predictable results.

= Dexmedetomidine has a minimal respiratory depressive effect,
which is beneficial for dentistry; however, it has the disadvantage
of permitting an intraoperative arousal response such that the
patient suddenly appears to be no longer sedated, and it has a
variable amnestic effect.

POSTOPERATIVE CARE

The immediate postoperative period is a particularly dangerous time
and the patient must be closely supervised with pulse oximetry, until
completely conscious, by the dental surgeon; supervision by the nurse
or other responsible adult should continue until the patient is alert
and able to stand without dizziness or ataxia. A member of the dental
team should supervise the patient during recovery. The first stage of
recovery is normally in the dental chair. Once patients have recovered
sufficiently to move to a resting area, they should be carefully guided
and supported. During recovery, patients should be laid on their side
in the semi-prone (tonsillar) position and the airway must be pro-
tected. Up to 20% of patients may become hypoxic after intravenous
sedation and therefore supplemental oxygen should be given during
recovery. Equipment and drugs for dealing with medical emergencies
must be on hand. The sedationist must be constantly available to see
the patient for any emergency.

Monitoring discharge

Patients cannot be considered fully recovered until they have returned to
their preoperative physiological state. Early recovery (phase I) lasts from
discontinuation of the procedure until patients have recovered protec-
tive reflexes and motor function. This requires close monitoring and
supervision, normally in a high-dependency atmosphere with suitably
trained nursing staff. In deciding when patients have recovered enough
to allow their safe transfer to phase II recovery, the Aldrete scoring sys-
tem may be used (Table 3.23). This assigns a score of 0, 1 or 2 to activ-
ity, respiration, circulation, consciousness and colour, giving a maximal
score of 10. A score of 9 indicates recovery sufficient for the patient to
be transferred from high dependency. However, with the advent of pulse
oximetry, a more reliable indicator of oxygenation than clinical observa-
tion, the ability to maintain O, saturation >92% on room air is regarded
as a satisfactory end-point. After patients are discharged, they can then
undergo full recovery at home (phase III recovery).

The decision to discharge a patient into the care of the responsible
adult escort after any type of sedation must be the responsibility of the
dentist or anaesthetist/sedationist (see also Appendices to this chap-
ter). The patient must be accompanied home by a responsible adult.
If this is not possible, sedation is contraindicated. Exceptions may be
made occasionally in the case of inhalation sedation with nitrous oxide
and oxygen when, at the discretion of the sedationist, the patient may
leave unaccompanied if medically fit and responsible. Arrangements
should be made for the patient to travel home by private car driven
by the escort or by taxi rather than on public transport. When this
is not possible, the escort must be made aware of the added respon-
sibilities of caring for the patient during the journey home. If either
the patient or the escort appears to be unwilling or unable to comply
with these requirements, sedation should not be given. It is desirable
that the escort should look after the patient for the rest of the day.

Table 3.23 Aldrete score

2 1 0
Respiration Able to take Dyspnoea/shallow Apnoea
deep breath breathing
and cough
O, saturation  Maintains Needs O, inhalation  Saturation
>92% on to maintain O, <90% even with
room air saturation >90% supplemental
oxygen
Consciousness  Fully awake Arousable on calling Not responding
Circulation BP + 20mmHg BP + 20-50 mmHg BP + 50mmHg
preoperatively preoperatively preoperatively
Activity Able to move  Able to move 2 Able to move 0

4 extremities extremities extremities

Table 3.24 Indications for and contraindications to general anaesthesia

May be contraindicated May be indicated

Pregnancy Refusal of or allergy to

Unescorted patients local anaesthesia

Acute local infections
(but not Ludwig angina)

Injection phobia

Severe infections in the floor of the mouth
Severe anaemia (especially sickle cell anaemia)
Severe renal disease L .
o Learning impairment

Severe hepatic disease .

] i Major surgery
Severe respiratory disease . .

. . Multiple extractions
Severe cardiac disease

Alternatively, arrangements should be made for a reliable adult to
undertake that care.

GENERAL ANAESTHESIA

It is inappropriate in this book to discuss general anaesthetic agents
or intraoperative care in detail, since GA is the remit of specialist
anaesthetists and, in the UK, must be given only in a hospital (see 4
conscious decision: a review of the use of general anaesthesia and con-
scious sedation in primary dental care, Department of Health, 2003).

However, dental surgeons working in hospital may have to care
for such patients perioperatively. Indications for GA are shown in
Table 3.24. Due consideration should be given to the patient’s medi-
cation, if any (see Table 3.7), which should be discussed with the
anaesthetist.

PREOPERATIVE PREPARATION

It is the anaesthetist’s responsibility to assess suitability for, and the
best approach to, GA but a thorough clerking by the surgical team
makes this process more efficient. Information about previous GA
(tolerance and associated problems), induction or airway management
(e.g. starvation, mouth-opening, dentition, heartburn and reflux), and
history or family history of conditions relevant to GA (e.g. cholinest-
erase deficiency, malignant hyperpyrexia) are important.

Preoperative starvation guidelines

If gastric contents are regurgitated, they risk being aspirated into the
lungs and causing asphyxiation or Mendelsohn syndrome. This risk
has traditionally been reduced, whenever possible, by minimizing
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intake of food and drink before GA. In reality, however, many patients
are starved for excessive times. Prolonged fast of fluid is illogical since,
in fasting patients, the stomach can secrete up to 50mL of gastric
juice an hour. Further, ingested clear fluids rapidly leave the stomach
of healthy people, with about half the volume disappearing in 10-20
minutes. Prolonged fluid deprivation has also been shown to raise the
volume and decrease the pH of gastric juice, which increases the likeli-
hood and consequences of gastric acid aspiration. Although patients
who are likely to have delayed gastric emptying through underlying
disease or drug treatment should not drink before GA, there is now
overwhelming evidence in favour of allowing other patients with ASA
grades I or II to drink clear fluids up to 2 hours before the procedure.
If medication needs to be administered preoperatively, tablets and
capsules can be swallowed with a small quantity of water at any time
before GA.

The risks apply mainly (and rarely) to GA. Protective reflexes
should remain largely intact in CS, and so the risks of aspiration
should be lower. The available guidelines are somewhat equivocal but
there are no hard data to support starvation before CS.

If aspiration is likely, metoclopramide hastens gastric emptying and
may contribute to risk reduction. Ranitidine or sodium citrate can
neutralize the acidity of gastric secretions in those at risk of aspiration.

Rapid sequence induction

It may not be appropriate to wait for adequate starvation when emer-
gency surgery is required. In such circumstances, a rapid sequence
induction of GA is required. In addition, certain conditions may ren-
der starvation times less effective (Box 3.7).

Patients with significant reflux or gastro-oesophageal incompetence
are also at risk of aspirating the contents of their stomach, whether
filled with food or not; in general, they should also be considered for
a rapid sequence induction. The patient breathes 100% oxygen for
at least 3 minutes to extend the time during which they may remain
well saturated while apnoeic if there are difficulties intubating (pre-
oxygenation). A predetermined dose of induction agent is delivered
as a bolus while an assistant applies backward pressure to the cricoid
cartilage. The latter manceuvre occludes the oesophagus and further
reduces the likelihood of regurgitation. A fast-acting muscle relaxant
(suxamethonium or rocuronium) is given, the patient intubated, and
cricoid pressure only released when endotracheal tube position is con-
firmed and its cuff inflated.

INTRAVENOUS ANAESTHETICS

Most intravenous sedative and GA agents are modulators of the
GABA, receptor, facilitating inhibitory neurotransmission at a site
on the receptor away from that of GABA itself. Ketamine, however, is
an N-methyl-p-aspartate (NMDA) receptor blocker and clonidine-like
agents are ap-receptor agonists (Table 3.25).

Etomidate

Etomidate, an imidazole derivative, causes less cardiovascular depres-
sion than either propofol or thiopental, although its use, even in
hypotensive patients, has declined owing to other undesirable effects
such as nausea and vomiting, pain on injection and excitatory move-
ments. It inhibits the enzymes 11-p-hydroxylase and 17-a-hydroxylase,
suppressing adrenal function, an effect which may occur even after a
single dose.

Box 3.7 Conditions rendering preoperative starvation ineffective

e Trauma at less than the usual starvation time after eating

e Use of potent opioids preoperatively

e Acute abdominal condition (particularly bowel obstruction)
e Active labour

Table 3.25 Drugs for intravenous anaesthesia

Proprietary
names (UK)

Hypnomidate

Adult dose
0.2mg/kg

Comments

Good for outpatient
anaesthesia. Pain on injection:
use large vein and give
fentanyl 200 mcg first. After
operation give naloxone
0.1-0.2mg and oxygen. Little
cardiovascular effect. Often
involuntary movements,
cough and hiccough. Hepatic
metabolism. Avoid in repeated
doses in traumatized patient —
may suppress adrenal steroid
production

Rise in BP, cardiac rate and
intraocular pressure. Little
respiratory depression. Often
hallucinations. Contraindicated
in hypertension, psychiatric,
cerebrovascular or ocular
disorders. Rarely used in
dentistry

Drug
Etomidate

Ketamine  Ketalar 0.5-2mg/kg

Propofol Diprivan 2mg/kg May cause pain on injection.
Occasional fits or anaphylaxis.
Contraindicated in children

under 18

Ultra-short-acting barbiturate.
No analgesia. Danger of
laryngospasm. Rapid injection
may cause apnoea. Irritant

if injected into artery or
extravascularly

Thiopental Intraval 2.5mg/

kg (2.5%
solution)

Ketamine

Ketamine anaesthesia is dissociative, separating the electrical activity
of the thalamocortical system from that of the limbic system. There
is a delay preceding the onset of anaesthesia. Unlike other induction
agents, ketamine stimulates the sympathetic nervous system, increasing
heart rate and BP (but also cerebral blood flow, intracranial pressure,
and both myocardial and cerebral oxygen demand). Ketamine should
be avoided in patients with raised intracranial pressure and open eye
injuries, and used with caution in hypertension. It is a bronchodilator
and useful in patients with severe bronchospasm refractory to other
bronchodilators. Vivid and unpleasant dreams may follow its use.

Propofol

Propofol is the most commonly used intravenous induction agent (see
above). It is a highly lipid-soluble, weak organic acid, formulated as
a 1% or 2% lipid emulsion with soya bean oil and egg phosphatide.
Patients with egg allergy are usually sensitive to egg al/bumin and there-
fore may still be given propofol.

Propofol suppresses upper airway reflexes, making coughing and
laryngospasm rare, and it is therefore particularly suited to the use
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of the laryngeal mask airway (LMA). Propofol causes systemic vas-
cular resistance to fall and is associated with less reflex tachycardia
than other induction agents. BP invariably falls and propofol should
be administered slowly and cautiously to older or haemodynamically
compromised patients. Awakening is due largely to redistribution
rather than metabolism. Pain on injection may be decreased by the
addition of lidocaine or formulation in an alternative base.

Thiopental

Thiopental is a barbiturate that leaves airway reflexes relatively pre-
served, but airway manipulation without a muscle relaxant (i.e. the
LMA) can cause laryngospasm. Thiopental was the agent originally
described for rapid sequence induction and is often (by convention
only) the agent of choice in these circumstances. Thiopental is contra-
indicated in patients with porphyria. Accidental extravascular injec-
tion causes pain and necrosis, and intra-arterial injection may result
in gangrene.

Total intravenous anaesthesia

Anaesthesia may be maintained by repeated boluses or an infusion of
intravenous agents — total intravenous anaesthesia (TTVA). Infusion
pumps can deliver propofol by a continuous infusion that maintains a
constant level in the plasma — target-controlled infusion (TCI).

AIRWAY MANAGEMENT

Effective GA abolishes pain and awareness during surgery, and also
the tone of head and neck muscles that normally maintain the airway
patency and the cough and gag reflexes crucial to protecting the airway
from aspiratable material. Some form of airway-opening technique is
thus always required, with an additional need to protect the patient’s
respiratory tract from aspiratable material.

Airway manceuvres with or without a face mask

The patency of the airway of an unconscious patient may be main-
tained using a head-tilt and chin-lift or jaw-thrust technique. Where
GA is being administered, a face mask is usually necessary to deliver
both oxygen and GA to keep the patient alive and asleep, respectively.
An oropharyngeal and/or nasopharyngeal airway may be used to aid
manual airway maintenance. Although a head-down lateral position
with vigilant observation and suction may help minimize the risk of
airway soiling from aspiratable material, more reliable means of air-
way protection are generally needed. Furthermore, the insertion of a
more substantial airway-opening device means the anaesthetist is free
to deliver an appropriate GA at the same time.

Laryngeal mask

The laryngeal mask airway is an inflatable ‘mask’ that acts as a face
mask but is connected to a tube or stem so that it may be inserted
into the oropharynx just at the laryngeal entrance. An airway seal
is achieved by inflation of the ‘mask’ cuff, which also provides some
degree of isolation from the oesophagus. The LMA requires less skill
to insert than an endotracheal tube and usually presents a smaller
risk of trauma to tissues and teeth. Once inserted, it does not need
to be held in place and it is possible to maintain an airway probably
for as long as necessary. Although the classic LMA (cLMA) offers

Box 3.8 Indications for intubation

e Restricted access to airway or whole patient (ear, nose and throat;
neurosurgery; prone patient)

e Protection against contamination of airway from above
e Protection against contamination of airway from below

e Requirement for muscle relaxation where resulting airway pressure may
exceed that suitable for a laryngeal mask airway

Box 3.9 Intubation technique

Check equipment and monitoring

2. Induce anaesthesia and manually ventilate the patient before a muscle
relaxant is administered

3. Flex the patient’s neck with the atlanto-occipital joint extended (‘sniffing
the morning air’), allowing direct visual alignment of the larynx with the
open mouth at laryngoscopy

4. Hold the laryngoscope blade (in the left hand) and pass along the right
side of the floor of the mouth, displacing the tongue to the right

5. When the epiglottis is seen, advance the tip of the blade into the space
between it and the base of tongue

6. Lift the laryngoscope up and away, bringing the vocal cords into view
and allowing the introduction of the endotracheal tube, either directly
or after first inserting a bougie and ‘rail-roading’ the endotracheal tube
over it

7. Commence ventilation and inflate the tube cuff until the leak
disappears. Confirm the tube position by auscultating both lung bases
and apices, looking for chest movement and preferably demonstration
of carbon dioxide in the exhaled gases with a capnograph. An
endotracheal tube inserted too far will tend to go down the right
bronchus, in which case partially deflate the cuff and withdraw the
tube slightly. If in doubt, remove the tube, ensure the patient is well
oxygenated and anaesthetized, and start again

reasonable protection from material coming from the airway above, it
does not guarantee airway protection from gastric material; therefore,
where there is a risk of regurgitation, endotracheal intubation is usu-
ally required. The ProSeal LM A™ has a second lumen that ‘sits’ at the
opening of the oesophagus, creating a channel through which gastric
contents may be vented away from the trachea or through which a
nasogastric tube may be inserted; it may thus reduce the risk of inad-
vertent aspiration. The intubating LMA (ILMA) is another variation
of the cLMA that may be used to aid the intubation of the trachea,
either when this has proved difficult or where there is a need to avoid
positioning the head and neck for intubation in the usual manner (e.g.
cervical spine injury or rheumatoid arthritis). The cLMA, though a
bulky device that limits surgical access to the mouth, has become an
acceptable alternative to intubation for many dental, oral, maxillo-
facial and ear, nose and throat procedures.

Intubation

Use of a tracheal tube with an inflated cuff is the only way to guar-
antee protection of the respiratory tract from soiling. Indications for
intubation are shown in Box 3.8.

A cuffed tracheal tube may be inserted orally, nasally or as a surgical
airway (tracheostomy or cricothyroidotomy). A muscle relaxant is usu-
ally used for intubation (see Box 3.9 for intubation technique).

Endotracheal intubation may be difficult in some instances; this dif-
ficulty may be suggested by a high Mallampati score (Table 3.26) and
a number of other factors (Box 3.10).
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Table 3.26 Mallampati scoring

Class Definition

1 Full visibility of tonsils, uvula and soft palate

2 Visibility of hard and soft palate, upper portion of tonsils and
uvula

3 Visibility of soft and hard palate and base of the uvula

Visibility of hard palate only

Box 3.10 Observations that suggest difficulty in intubation

e Neck - reduced distance from thyroid cartilage to mandibular symphysis,
short and/or fat, thyroid goitre, neck masses

e Mandible - retrognathic with class Il malocclusion, particularly class Il
division 1

e Ankylosing spondylitis

e Rheumatoid arthritis

e Trismus

Fibreoptic intubation

For patients at known or high risk of difficult intubation, an awake
fibreoptic procedure allows intubation without loss of the protective
airway reflexes and ability to breathe. Anaesthesia of the entire upper
airway from nasopharynx to glottis is established using topical LA
in a variety of concentrations with or without some carefully titrated
sedation. A short narrow endoscope with endotracheal tube mounted
is introduced via the nose or mouth into the trachea by direct visuali-
zation and the tube is rail-roaded over it. GA is subsequently induced
in the normal way and the cuff inflated. Fibreoptic intubation is often
performed in patients who are asleep (not at risk of aspiration and
unlikely to be difficult to ventilate), for the purpose of avoiding a trau-
matic direct laryngoscopy where a nasal tube is required, to avoid neck
manipulation in those with cervical spine pathology, and to teach and
develop the skill of fibreoptic intubation.

MUSCLE RELAXANTS

With the exception of the rapid sequence induction situation, an abil-
ity to ventilate the patient manually with a bag and face mask should
always be verified prior to the administration of a muscle relaxant.
These are neuromuscular-blocking drugs. There are two main catego-
ries — non-depolarizing and depolarizing. Non-depolarizing agents
(mivacurium, rocuronium, vecuronium and atracurium) act by block-
ing acetylcholine (ACh) receptors at the motor endplate. Depolarizing
agents (suxamethonium) are ACh agonists that, after an initial stimu-
lation, desensitize muscle fibres to further ACh stimulation, preventing
nearby Na* channels from repolarizing and producing a neuromuscu-
lar block.

Suxamethonium

Suxamethonium is the only depolarizing muscle relaxant in use. Its
usefulness lies in its rapid action and very brief effects. The rapid
onset and short duration of action make it useful for induction of GA.
Suxamethonium may stimulate muscarinic receptors in the sinoatrial
node, causing bradycardia (atropine should be given before a repeat
dose and considered in all infants). Because of the initial muscle
spasm, this can result in hyperkalaemia postoperatively. The small rise

in K% is usually of little significance but may be dangerous in patients
with pre-existing electrolyte abnormalities, renal failure, burns, spinal
injuries and progressive neuromuscular disorders. Muscle pains also
occur postoperatively and intraocular pressure rises. Prolonged neu-
romuscular block (suxamethonium apnoea) occurs in 4% of patients
owing to inherited deficiency in the enzyme plasma cholinesterase,
apnoea ranging from 10 minutes to several hours. Suxamethonium
may also precipitate malignant hyperpyrexia.

Atracurium

Atracurium is an antagonist at the nicotinic ACh receptor of the
neuromuscular junction. Histamine release can occasionally cause
hypotension or bronchospasm. Atracurium is eliminated completely,
independently of hepatic and renal metabolism, by ester hydrolysis
and spontaneous breakdown. Cis-atracurium causes less histamine
release but has a slower onset time.

Vecuronium

Vecuronium is an aminosteroidal muscle relaxant, which does not
affect the cardiovascular system or release histamine. It is metabolized
by hepatic de-acetylation and renal excretion.

Rocuronium

Rocuronium is an aminosteroidal muscle relaxant used as an alterna-
tive to suxamethonium for rapid sequence intubation.

Mivacurium

Mivacurium is a benzylisoquinolinium muscle relaxant, which has a
shorter duration of action than the other non-depolarizing relaxants.
It is metabolized by plasma cholinesterase and therefore patients prone
to suxamethonium apnoea should also not receive mivacurium.

Reversal of neuromuscular blockade

Neostigmine is an anticholinesterase that reverses the competitive
effects of non-depolarizing muscle relaxants. It also acts at autonomic
ganglia and is therefore given with either atropine or glycopyrrolate to
prevent bradycardia.

Sugammadex is used for the reversal of rocuronium and vecuronium
neuromuscular blockade.

ANAESTHETIC GASES

General anaesthesia acts via effects on proteins in cell membranes,
probably ion channels. Several inhalational and intravenous anaes-
thetic agents appear to facilitate the function of inhibitory ion
channels similarly while attenuating the function of excitatory ion
channels, to produce a state of anaesthesia. Nitrous oxide has been
used for many years for GA. Halothane was the main drug used for
inhalational anaesthesia until the 1980s but the rare severe liver injury
following repeated exposures to halothane in some patients (Ch. 9)
led to the development of other volatile agents such as enflurane,
isoflurane, desflurane and sevoflurane. Arrhythmias may accompany
halothane use, especially if adrenaline (epinephrine) is given. Cardiac
rhythm is also more stable with the other agents, though they cause
greater respiratory depression than halothane and induction is less
pleasant. Enflurane causes cardiorespiratory depression and can be
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Table 3.27 Inhalational agents

Proprietary
names (UK)

Suprane

Comments

Less potent than isoflurane. May cause
apnoea or coughing and is contraindicated
in children

Drug
Desflurane

Ethrane/
Alyrane

Enflurane Less potent anaesthetic than halothane.
Non-explosive. Less likely to induce
arrhythmias or affect liver than halothane.
Induction and recovery are slower than

with halothane

Halothane Fluothane Non-explosive. Anaesthetic but weak
analgesic. Causes fall in blood pressure,
cardiac arrhythmias and bradycardia.
Hepatotoxic on repeated administration.
Post-anaesthetic shivering is common,
vomiting rare. Contraindicated for dental
procedures in patients younger than 18

years unless treated in hospital

Isomer of enflurane. Causes less cardiac
but more respiratory depression than
halothane. Induction and recovery are
slower than with halothane

Forane/
Aerrane

Isoflurane

Nitrous -
oxide

Analgesic but weak anaesthetic. Non-
explosive. No cardiorespiratory effects.
May cause eye damage from expansion of
intravitreal gases

Rapid action and recovery. May cause
agitation in children

Sevoflurane Sevoflurane

epileptogenic. Immediate recovery is slower after isoflurane than after
halothane and there may be some coughing. Recovery after sevoflu-
rane is rapid but it may agitate children. Desflurane may cause apnoea
or breath-holding, and increased secretions, and is not for use in chil-
dren (Table 3.27).

Following induction of GA and the establishment of airway control,
anaesthesia is maintained by the continuous administration of either a
volatile anaesthetic or intravenous agent, with or without nitrous oxide
or another means of analgesia.

The potency of an inhalational agent is determined by its lipid
solubility or oil:gas partition coefficient, whereas its speed of action
is determined by its blood:gas partition coefficient. Historically, some
volatile anaesthetic agents were inflammable or even explosive, but
modern agents are not inflammable. The commonly used volatile
agents are all bronchodilators but depress ventilation.

Nitrous oxide

Nitrous oxide has a very low blood:gas partition coefficient and thus
a very rapid onset and offset, but it approaches anaesthetic potency
only in a grossly hypoxic mixture. It has good analgesic properties
(useful for inhalational pain relief with oxygen as Entonox). Nitrous
oxide with its analgesic properties may also be used as a ‘carrier’ gas
to complement the sleep-inducing properties of a volatile agent. In
addition, nitrous oxide, which moves into blood faster than nitrogen
moves out, has the ability to increase the alveolar concentration of a
volatile agent and speed up its effects. Conversely, at the end of GA,
nitrous oxide rapidly leaves the blood, reducing the concentration of
available oxygen in the alveoli (diffusion hypoxia). Additional oxygen
is thus usually administered to a patient recovering from nitrous oxide
anaesthesia to counteract this. Nitrous oxide has additional undesir-
able properties in some circumstances. It contributes to postoperative
nausea and vomiting, and expands enclosed gas spaces and may thus
be detrimental to certain bowel, ocular and middle ear procedures.

Prolonged exposure to nitrous oxide affects vitamin B, metabolism
and can result in megaloblastic and neurological syndromes.

Isoflurane

Isoflurane is the longest established and cheapest of the three com-
monly used volatile anaesthetics (isoflurane, sevoflurane, desflurane).
It is irritant and unpleasant to inhale, and is therefore rarely used for
induction of anaesthesia, but otherwise has properties that make it a
good maintenance agent. It may reduce systemic vascular resistance
and cause a reflex tachycardia.

Sevoflurane

Sevoflurane has a faster onset than isoflurane and is more pleasant to
inhale. Like halothane, it also causes a fall in systemic vascular resist-
ance but, because it attenuates reflex changes in heart rate, the BP
tends to fall further. Compared to isoflurane, a greater proportion of
sevoflurane is metabolized to potentially toxic by-products and there
are theoretical if controversial concerns regarding its suitability in
renal failure. It is considerably more expensive than isoflurane.

Desflurane

Desflurane has a blood:gas partition coefficient lower than that of
nitrous oxide, and thus the onset and offset of its effects are rapid.
Like isoflurane, it is unsuitable for inhalation induction but its effects
wear off rapidly, even after prolonged anaesthesia, and this can be an
advantage for long surgical cases where prolonged administration of
other agents may be associated with prolonged recovery. Desflurane’s
unusual physical properties necessitate an electrically heated vaporizer.

Halothane

The risk of cardiac arrhythmias and hepatotoxicity means halothane
has been superseded by other volatile agents in most situations.
Because of a relatively high blood:gas coefficient, halothane does not
wear off as quickly as sevoflurane. Thus induction is slower but also
anaesthesia will be deeper for longer when the mask is removed; this
may be an advantage where airway manipulation with minimal risk of
laryngospasm is necessary.

Enflurane

Enflurane is an isomer of isoflurane. Its cardiovascular side-effects fall
between those of halothane and isoflurane, and it has been associated
with epileptiform electroencephalogram (EEG) changes. Its use has
therefore declined.

ANALGESIA

Opioids are commonly used at induction and act rapidly so that
effective analgesia is established before surgery. Alfentanil, fentanyl,
morphine and remifentanil are opioids that are frequently used.

COMPLICATIONS OF GENERAL ANAESTHESIA

Many patients have a relatively smooth postoperative recovery, especially
after short procedures. Superficial vein thrombosis may follow intrave-
nous injections that are irritant or entry of cannulae into the tissues.
Analgesics usually suffice, though antibiotics are occasionally indicated.
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Medical emergencies, such as anaphylaxis, Addisonian crisis and
acute severe asthma, among others, may occur perioperatively, as they
may at any time.

Local complications after GA

Operative care carried out expeditiously, with careful handling of tissues,
asepsis, wound toilet and careful wound closure, will minimize local
complications, as will the appropriate use of analgesics and antimicrobi-
als. Nevertheless, some pain is to be expected after surgical procedures,
and bleeding or wound infection is not always totally avoidable.

Pain

Pain after surgery usually starts after anaesthetic drugs have worn off
and may result from unavoidable operative trauma. Alternatively, it
may stem from a complication such as infection. Postoperatively, anal-
gesics should be given as necessary, but if a GA has been given, the
anaesthetist should be consulted first. Immediately after oral surgery,
it may be necessary to use a long-acting local analgesic or a strong
analgesic such as morphine. In some cases, this is best controlled by the
patient (PCA). However, after most dental procedures, a combination
of ibuprofen and paracetamol (acetaminophen; see Tables 3.3 and 3.4)
should be effective.

Wound infection

Wound infection is uncommon after oral and maxillofacial procedures
unless there has been significant contamination, such as in a road
traffic accident, or if foreign bodies are present, local vascularity is
poor or the patient is immunocompromised. Infection may cause pain,
discharge or sepsis and is best managed by drainage, wound toilet,
antimicrobials and analgesics as indicated. The diagnosis must first
be made, and treatment guided by the likely pathogen (Ch. 21). If
streptococci are implicated, the first-choice therapy in the absence of
allergy is amoxicillin + clavulanic acid. If staphylococci are involved,
flucloxacillin is appropriate. For anaerobic infections, metronidazole is
the first choice. For Gram-negative infections (e.g. contamination of
wound with bowel organisms, urinary tract infection (UTI), hospital-
acquired and aspiration pneumonia), it is best to take advice from the
microbiologist; useful antibiotics include amoxicillin, piperacillin plus
tazobactam, and gentamicin.

Bleeding

Postoperative haemorrhage usually has a local cause (i.e. damaged soft
tissues; Ch. 8). It responds to local pressure, insertion of haemostatic
agents or suturing of the soft tissues. Patients should be given written as
well as verbal guidance on how to care for their wounds (Appendix 3.6).
If there is a contributing systemic cause (e.g. anticoagulated patients),
appropriate pre- and postoperative measures must be taken.

Systemic complications after GA

Drowsiness, headache, sore throat, muscle pains and vomiting are seen
in over 60% of patients after outpatient GA. Headache seems more
common in women, especially if halothane has been used. Sore throat
is common if the patient was intubated, as are muscle pains if suxam-
ethonium has been given. More important complications are shown in
Box 3.11 and discussed below.

Box 3.11 Postoperative complications

e Collapse

e Nausea and vomiting

e Fever

e Jaundice

e Behavioural problems

e Low urine output

e Thrombosis

e Awareness

e Delayed recovery of consciousness
e Cardiac complications

e Laryngospasm

e Respiratory complications
e Malignant hyperpyrexia

e Death

Collapse

There may be signs of weakness, sweating, rapid pulse, pallor, hypo-
tension, shock or loss of consciousness. The causes can be difficult
to find but may include haemorrhage, pulmonary embolism, cardiac
arrest (usually myocardial infarction), sepsis, anaphylaxis, adrenal
insufficiency and adverse reactions to GA agents. These are outlined
in Chapters 1 and 5.

Postoperative nausea and vomiting (PONV)

Postoperative vomiting is both unpleasant for the patient and dan-
gerous if protective laryngeal reflexes have not returned after GA or
sedation; it may have serious sequelae (risk of aspiration with inter-
maxillary fixation, wound dehiscence, etc.). Risk factors include female
sex, being a non-smoker, a previous history of PONV or travel sick-
ness, and use of postoperative morphine. Volatile agents are thought to
be responsible for most vomiting immediately after waking from GA.
One possible explanation is that these agents potentiate the function
of 5HTj receptors in addition to their effect on the GABA 4 receptor.
Optimum prevention or treatment is by combining drugs with differ-
ent modes of action. In many cases, the cause of postoperative nausea
is unclear, but some patients seem to be particularly susceptible. An
antiemetic is usually effective (Tables 3.19 and 3.28). Metoclopramide
and domperidone, however, are best avoided in the young and in older
people, as they can induce dystonic reactions. Parenteral administra-
tion may be needed if vomiting is severe.

Fever

A transient rise in temperature postoperatively is common within a few
hours of GA and major operations, and is regarded as ‘physiological’.
Persistent fever shortly after an operation may indicate malignant hyper-
thermia (Ch. 23). Persistent fever for several days postoperatively, espe-
cially if spiking, may indicate haematoma, wound infection, deep vein
thrombosis (DVT), UTI, infection of an intravenous line or more seri-
ous pulmonary infection. Persistent mild fever continuing or appearing
several weeks postoperatively may indicate infective endocarditis (Ch. 5).

Jaundice

Postoperative jaundice after GA can result from many causes, including
viral and drug-induced hepatitis. Halothane should be avoided if the
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Table 3.28 Antiemetics

Class

Used mainly for nausea and
vomiting related to

Main possible
adverse effects

Antihistamines
(e.g. cyclizine)
Dexamethasone

Domperidone

Metoclopramide

Nabilone

Phenothiazines

Many causes, including
postoperative

Postoperative nausea and
vomiting or that associated
with cancer chemotherapy

Cancer chemotherapy

Gastrointestinal disorders,
including postoperative

Cancer chemotherapy

Neoplastic disease, radiation,
general anaesthesia or drug
use, including postoperative

May cause sedation

Few problems with
sedation or dystonic
reactions

May cause dystonic
reactions

A cannabinoid
that may cause
drowsiness

May cause dystonic
reactions

5HT; antagonists Postoperative nausea and May cause
(granisetron, vomiting or that associated headaches or
ondansetron, with cancer chemotherapy hypersensitivity
tropisetron) reactions

patient has been exposed to it within the previous 6 months or has had a
previous episode of halothane hepatitis. In a series of 300 patients who
had been given halothane on more than one occasion within a month
and who subsequently developed hepatitis, no fewer than 46% died.

Alcoholic hepatitis can be a problem. GA for high-risk patients can-
not be avoided for emergencies, such as maxillofacial injuries, and this
group of patients includes an unduly high proportion of alcoholics.

Aggravation of pre-existing liver disease (including gallstones),
hepatic necrosis secondary to circulatory failure, transfusion reactions
and Gilbert syndrome are other causes.

Behavioural complications

Causes of confusion after GA or sedation may include: drugs (anaes-
thetic, analgesic, others), hypoglycaemia, alcohol or other drug with-
drawal, pre-existing psychiatric states, hypoxia, infection (wound,
lungs, urinary tract, abscess, septicaemia), urine retention or disturbed
urea and electrolytes. Amnesia that persists for at least 5 hours is
common after sedation with diazepam or midazolam. As a result,
patients are likely to forget post-sedation instructions, or worse, have
an accident as a result of forgetting to take normal precautions when
using power tools or other dangerous equipment. Bizarre behaviour
has also been described even 24 hours after sedation. It is also impor-
tant to make sure that the patient is not anticipating going abroad
immediately after the GA or sedation. Airports are difficult to navigate
even by the fully alert, and complications might develop on board an
aircraft or at a destination where medical care is limited.

Low urine output

Absolute anuria is usually caused by urine retention —a common post-
operative complication, especially in the older male. The patient should
be catheterized unless urine can be passed after a warm bath. If the
patient is already catheterized, make sure the catheter is not blocked.
Low urine output is a cardinal sign of dehydration, hypovolaemia and
shock. The patient should be given fluids orally or intravenously. Start
with a fluid challenge and continue according to the response. Care
must be taken with patients in heart failure.

Box 3.12 Causes of delayed recovery from GA

e Residual intravenous or gaseous agents, sedatives, opioids
e Residual muscle relaxation (use a nerve stimulator)

e Anticholinergic drugs

e Hypoxia, hypercapnia

e Hypothermia

e Hypothyroidism

e Electrolytes (Na*, Ca* particularly)

e Cerebrovascular accident or other pathology

Deep vein thrombosis

DVT is mainly seen after prolonged major operations under GA and
affects the leg veins. It may lead to pulmonary embolism (Ch. 5).
Always suspect this in a patient whose haemoglobin saturation falls sev-
eral days after major surgery or who develops hypotension, tachycardia,
chest pain, etc. (Ch. 5). Factor V Leiden deficiency and other causes of
thrombophilia should be considered (Ch. 8).

Awareness

For patients, the possibility of being awake during GA is a cause of
worry. Unfortunately, it is not unheard of; it is an established cause of
complaints against anaesthetists and is a precipitant of post-traumatic
stress disorder. Awareness most often manifests as recollection of an
auditory perception; sensations of pain are less likely. These experi-
ences are more likely to occur when GA may become light, such as
during airway manipulation and transfer of the patient into the oper-
ating room. Significant awareness is generally felt to be unlikely during
surgery where a muscle relaxant has not been used, because movement
in response to a noxious stimulus precedes awareness — and depth
of anaesthesia may be adjusted accordingly. There is currently much
interest in depth of anaesthesia monitoring, which utilizes various cal-
culations from a simplified EEG recording (e.g. bispectral index [BIS]),
but whether or not these technologies are likely to reduce the incidence
of awareness is unknown.

Delayed recovery of consciousness after GA

Important causes are overdose of GA agents or the use of long-acting
opioids for pre-medication, suxamethonium sensitivity, diabetic coma
or hypoglycaemia, cardiac complications as mentioned earlier, or
cerebrovascular accidents. The latter may occur either in susceptible
patients (elderly hypertensives) or as a result of emboli. Occasionally,
neurotic patients may feign persistent unconsciousness.

Patients should not be discharged from recovery if they are at risk
of laryngospasm or not fully conscious. Certain conditions resulting
in an abnormally prolonged time to recovery of either consciousness
or ventilation may, however, cause more subtle respiratory problems or
postoperative confusion, as shown in Box 3.12.

Cardiac complications

Myocardial infarction, cardiac failure or severe arrhythmias can fol-
low GA and are the main risks in those with pre-existing cardiac
disease (Ch. 5). Pre-existing cardiac disease may be aggravated or
myocardial infarction can follow at an unpredictable interval after the
anaesthetic, especially in those with ischaemic heart disease (Ch. 5).
Myocardial infarction is one of the chief causes of deaths associated
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with anaesthesia. There is no logical reason why GA per se should be
expected to cause myocardial infarction or arrhythmias, and evidence
is emerging that certain GA agents may have myocardial protective
properties. Nevertheless, perioperative cardiac complications account
for many of the deaths ‘under GA’, although these can probably be
explained by gross haemodynamic abnormalities (blood loss, hypoten-
sion, hypertension, bradycardia, tachycardia) and/or metabolic abnor-
malities (hypoxia, hypercapnia, electrolyte problems) in patients who
cannot compensate for them. Cardiac risk factors are notoriously dif-
ficult to apply generally, though there have been many scoring systems
over the years. Shock (circulatory failure leading to tissue and organ
hypoperfusion) is more likely to be a complication of major surgery;
contributory factors include pre-existing heart disease, dehydration,
haemorrhage, sepsis or anaphylactic reactions.

Laryngospasm

Upper airway stimulation causes coughing in a fully awake patient and
no reaction in one who is deeply anaesthetized. Instead of a coordi-
nated cough, the patient in between these states is at risk of their vocal
cords closing and failing to open again (laryngospasm). This results
in stridor when mild to moderate, but complete airway obstruction
when severe. The cords often relax with positive airway pressure (and
increasing the inspired volatile concentration when inducing anaesthe-
sia) but occasionally it is necessary to re-administer a muscle relaxant.

Other respiratory complications

Airway obstruction is particularly important in dental surgery because
of operating around the airway and the risk of foreign material being
inhaled. Facilities such as suction must always be immediately avail-
able for locating and clearing any blockage. The recovery period is the
most dangerous time and great care must be taken to keep the airway
clear.

Lung alveoli begin to collapse within minutes of GA, as respira-
tory muscle tone is lost (atelectasis). This occurs particularly in lower
zones and with higher inspired oxygen concentrations when there
is less nitrogen to ‘splint” open the alveoli. If excessive, it may cause
shunting to occur with a tendency to impaired postoperative gas
exchange. This is extremely common but quickly compensated for in
the healthy patient. At the other end of the spectrum, patients with
poor preoperative respiratory function or inadequate pain relief pre-
venting coughing and clearance of secretions may develop pneumonia
and respiratory failure. Immobility for any reason leaves patients at
risk of thromboembolism and thus GA is a contributory factor. This
is reflected in the markedly different risks associated with different
types of surgery. After prolonged GA, especially in older people, there
is high risk of atelectasis (Ch. 15); therefore, the patient should be
strongly encouraged to undertake breathing exercises and to cough up
any sputum. Accumulation of secretions is a frequent cause of lower
airway obstruction and subsequent chest infection. This can be par-
ticularly severe in patients with chronic bronchitis (Ch. 15). A transient
rise in temperature is common and is usually caused by atelectasis or
localized pulmonary infection that may not be clinically detectable.
Physiotherapy may be helpful. In dentistry, inhalation of a tooth or
fragments of materials is another possible cause of atelectasis and
subsequent lung abscess. Also, if an emergency operation has had to
be carried out despite an acute upper respiratory tract infection, lower
respiratory tract infection is more likely. Occasionally, bronchospasm
can result from a hypersensitivity reaction to an intravenous anaes-
thetic or other drug used during the operation.

Respiratory weakness may be due to the action of muscle relax-
ants. Reversal of the action of neuromuscular blocking drugs depends
on many factors but, if delayed, results in weak respiratory move-
ments that cannot be made stronger by the patient’s conscious efforts.
Suxamethonium apnoea is discussed in Chapter 23. Impaired chest
movements may be caused by damage to the chest, a common accompa-
niment of maxillofacial injuries, particularly when they result from road
traffic accidents (Ch. 24). This may inhibit respiration and coughing.

Respiratory depression can result from the effects of the anaes-
thetic and ancillary drugs. Midazolam and pentazocine, for example,
form a potent combination of respiratory depressants, which can be
aggravated by hypoxia, often from a similar cause, and have caused
occasional deaths.

Malignant hyperpyrexia
See Chapter 23.

PARTICULAR CONSIDERATIONS IN OUTPATIENT
SEDATION OR GA IN DENTISTRY

Since the operation site is close to the airway, any inflammatory oedema,
haemorrhage or foreign bodies can endanger respiration. Appropriate
instruction must be given preoperatively, recorded in the case notes and
re-emphasized before discharge. Patients must be made aware that, after
a GA, it is dangerous to drive a vehicle, ride a bicycle, ride pillion on a
motorcycle, work with unguarded machinery or make important deci-
sions. They should also be warned not to drink alcohol or take certain
drugs, particularly sleeping tablets. Obviously, it is impossible to control
the behaviour of irresponsible patients, but it is essential to point out
the dangers in the clearest possible terms. Patients may also fail to take
in or forget verbal instructions, particularly after benzodiazepine use.
To protect both patient and operator, the patient and escort should be
given written instructions (Fig. 3.7). In the case of sedation given in the
dental surgery, it is important to use a questionnaire to make sure that
nothing has been forgotten and, in the event of any mishap, to provide
documentary evidence that this assessment has been carried out.

DEATHS IN PATIENTS RECEIVING GA FOR
DENTAL TREATMENT

Although deaths are now uncommon during or immediately after GA
for dental treatment, they are more frequent than with other pain and
anxiety control methods. Every death is a tragedy for the individual and
family. Investigation of deaths has too often highlighted factors that
seemed potentially avoidable. In the UK, there has been a fall in the
number of deaths associated with GA for dental treatment outside hos-
pital since the 1960s, in line with the decline in the use of GA in dental
practice. Tragically, though, there were a number of deaths in children
associated with GA for dental treatment outside hospital in the late
1990s. Investigations and inquiries into these deaths have been critical
of the standard of care provided in fundamental areas such as preop-
erative assessment, monitoring of electrical heart activity, BP, oxygen
and carbon dioxide levels, start of resuscitation and transfer to special-
ist critical care. GA for dental treatment is not permitted in the UK out-
side a hospital with critical care facilities (amendment in ‘Maintaining
standards’ published by the British General Dental Council, 2001).
Dentists arranging or providing dental treatment under GA should also
make sure they have explored and discussed with the patient all possible
alternatives and enquired about possible contraindications. They must
also take measures to avoid the need for GA in the future.
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STAFF CHECK DATE:

Experienced qualified DN present ?

Mark each item with a tick or N/A for every sedation given Patient label

Another dentist/doctor/nurse/DN
is within easy call?

Operator and assistants know
emergency procedures?

EQUIPMENT CHECK
Site of emergency equipment known?

Have the following been checked
by the operator?
Oxygen

Suction — dental unit

Suction — mobile/back-up

Positive pressure ventilating bag

Sphygmomanometer

Pulse oximeter

Other automatic monitor (BP/ECG)

Emergency drugs (Flumazenil)

Sedation equipment

Have the following been checked?
Dental equipment

Dental unit

PATIENT CHECK
Patient, parent or guardian know
what is planned?

Written consent has been obtained?

Written pre- + post-operative
instruction issued?

Medical and dental history checked?

Routine medication taken?

Last meal or drink checked?

Fasting patient?

If Yes — has glucose been given?

Patient has consumed alcohol today?

If Yes — advise to postpone session?

Responsible escort present?

Weight recorded?

BP recorded?

OPERATOR’'S NAME IN CAPITALS:

Fig. 3.7 Checklist for operators before giving sedation. DN = dental nurse. (Courtesy of Miss AM Skelly)

CENTRAL LINES (CATHETERS)

Attempting to give infusions of antimicrobials, antiemetics, blood
and blood products, chemotherapeutic drugs, nutrients and other
fluids into a small vein may cause pain. Most such infusions should
therefore be delivered into a larger vein (Fig. 3.8). This is achieved
with a central line — a central venous catheter (e.g. Hickman® or
Groshong® line) — which can also be used to take blood samples
(Table 3.29). A central line is a long, hollow, silicone rubber tube
inserted into a large vein, leaving the limb free to move. The catheter
tube tip is positioned in the vein just above the heart; the other end
of the line is usually sealed with a cap or bung that can be attached
to an intravenous drip (Fig. 3.9) or syringe. Sometimes the tube
has more than a solitary lumen, to permit different infusions or

1 Central line is inserted into chest
2 Line is tunnelled under skin
3 Line emerges here

Fig. 3.8 Central catheter.
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Table 3.29 Catheters for venous and arterial access

Catheter type Entry site Length Comments
Peripheral venous catheters Veins of forearm or hand <7cm Phlebitis with prolonged use; rarely associated with
bloodstream infection
Peripheral arterial catheters Usually radial artery; sometimes femoral, axillary, <7cm Low infection risk; rarely associated with bloodstream
brachial, posterior tibial arteries infection
Midline catheters Via antecubital fossa into proximal basilic or 7-230cm Anaphylactoid reactions reported with catheters made
cephalic veins; do not enter central veins of elastomeric hydrogel; lower rates of phlebitis than
short peripheral catheters
Non-tunnelled central venous Percutaneously into central (subclavian, internal >8cm Account for majority of catheter-related bloodstream
catheters jugular or femoral) veins infections
Pulmonary artery catheters Inserted through a Teflon® introducer in a central >30cm Usually heparin-bonded; similar rates of bloodstream
(subclavian, internal jugular or femoral) vein infection as central catheters; subclavian site preferred
to reduce infection risk
Peripherally inserted central Inserted into basilic, cephalic or brachial veins and >20cm Lower rate of infection than non-tunnelled central
venous catheters (PICC) enter superior vena cava catheters
Tunnelled central venous Implanted into subclavian, internal jugular or >8cm Lower rate of infection than non-tunnelled central
catheters femoral veins catheters
Totally implantable Tunnelled beneath skin; implanted in subclavian >8cm Lowest risk for infection; improved patient self-image;
or internal jugular vein; have subcutaneous port no local catheter-site care required; surgery required for
accessed with needle removal
Umbilical catheters Inserted into either umbilical vein or artery <6cm Risk of infection similar with catheters placed in

Fig. 3.9 Intravenous fluid delivery (‘drip’).

injections to be given simultaneously. Such a vascular catheter can
be designated by:

= the type of vessel it occupies (e.g. peripheral venous, central
venous, or arterial)

= the intended life span (e.g. temporary or short-term versus
permanent or long term)

= the site of insertion (e.g. subclavian, axillary, innominate, femoral,
internal jugular veins, or peripherally inserted central catheter [PICC])

= the pathway from skin to blood vessel (e.g. tunnelled versus non-
tunnelled)

umbilical vein or artery

the physical length (e.g. long versus short)

= some special characteristic (e.g. presence or absence of a cuff,
impregnation with heparin, antibiotics or antiseptics, and the
number of lumens).

The more common central lines are:

m  subclavian line — the simplest central line and a triple-lumen
catheter. It is easy to place, but is not well protected from
infection and therefore should typically be replaced every 5-7
days. Attempts have been made to prolong catheter longevity by
coating subclavian lines with chlorhexidine or antibiotics.

u  Hickman® catheter — also placed in the subclavian vein. This
type is softer and the distal end is tunnelled under the skin for
13-25cm for protection against infection, to appear on the chest
close to the nipple. These catheters can stay in place for weeks to
months. Groshong® and Broviac® catheters are similar.

u  pheresis catheters — larger and sturdier than Hickman® catheters.
These are often called ‘dialysis catheters’, as they can be used for
haemodialysis. They can be inserted either with (e.g. PermCath®)
or without a tunnel (e.g. Arrow Catheter®).

m implantable ports —inserted in the subclavian vein but completely
under the skin, with the distal end formed by a small metal
‘drum’ or reservoir, which has a membrane on one side for
needle access. This drum is surgically placed under the skin, just
below the clavicle, with the membrane immediately beneath the
skin. Since the entire catheter is under the skin, there is minimal
infection risk. Access is with a special needle that is pushed
through the skin and the membrane into the reservoir.

m  peripherally inserted central catheter (PICC line) — inserted into
one of the antecubital fossa veins. PICCs can stay in place for
several weeks, but typically need replacement earlier than a
Hickman® or implantable port.

A central line is usually inserted under LA. A suitable vein is identi-
fied with ultrasound, a skin incision made near the clavicle and the tip
of the line threaded into a large vein. A chest X-ray confirms that the
line is correctly located. Once every week:

= heparin is ‘flushed’ into the line to prevent it clotting
= caps or bungs are changed
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= the exit site is cleaned to reduce the risk of infection and an
antibiotic patch is placed around the exit site.

Complications related to central line insertion may include:

accidental arterial puncture
= air in the line; clamps should always be closed when the line is
not in use
dislodgement
= infection — should be suspected if:
+ the exit site becomes red, swollen or painful
+ discoloured fluid discharges
+ fever develops
= pneumothorax
thrombosis — should be suspected if there is swelling, redness,
tenderness in the ipsilateral arm, chest area or up into the neck,
or if there is:
+ shortness of breath
+  chest tightness.

ANTIMICROBIAL PROPHYLAXIS

Antimicrobials are used in dentistry to treat an existing infection
therapeutically or to prevent an infection prophylactically. To prevent
a perioperative infection (primary prophylaxis), prophylactic antibiot-
ics may be administered when a surgical device, such as a prosthetic
cardiac valve, is placed. They also may be administered to patients
who have an existing medical condition or have received a previously
placed device to reduce the risk of infection from a bacteraemia (sec-
ondary prophylaxis). Although it is common to prescribe secondary
prophylaxis for many dental conditions, there is a general lack of sci-
entific evidence of its effectiveness and accumulating evidence suggests
that such prescriptions may be unnecessary. In the past, antibiotic
prophylaxis has been used for conditions with no proven benefit. Risks
associated with antibiotics include allergic reactions (e.g. anaphylaxis),
development of antibiotic-resistant bacteria, development of superin-
fections, pseudomembranous colitis, cross-reactions with other drugs,
and death. The costs involved with the use of antibiotics can be signifi-
cant as well. This is discussed above and in chapters covering the vari-
ous organ systems, while Appendix 3.7 summarizes situations where
antibiotic prophylaxis has been considered or used in some cases.
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APPENDIX 3.1 DRUGS TO BE AVOIDED OR ONLY
USED IN LOW DOSAGE IN SPECIFIC CONDITIONS?

Condition Drugs that may be contraindicated®

Addison disease
(hypoadrenocorticism)

Any general anaesthetic

Alcoholism Antidepressants
Any general anaesthetic
Aspirin
Baclofen
Carbamazepine
Cefamandole
Chlorpropamide
Metronidazole
Paracetamol (acetaminophen)
Salicylate
Tinidazole
Allergies Aspirin
Penicillin
Anorexia Paracetamol (acetaminophen)
Asthma Aspirin

Beta-blockers

Non-steroidal anti-inflammatory drugs (NSAIDs)

Opioids

Radiocontrast media
Bleeding disorders Aspirin
Corticosteroids
NSAIDs
Aciclovir
Alcohol

Antidepressants

Breast-feeding

Aspirin
Azithromycin
Benzodiazepines
Buspirone
Clarithromycin
Corticosteroids
Co-trimoxazole
Dapsone
Dihydrocodeine
Famciclovir
Indometacin
lodides
Itraconazole
Ketoconazole
Oxcarbazepine
Pentazocine
Phenytoin
Povidone-iodine
Sulphonamides
Sumatriptan
Tetracyclines
Voriconazole
Warfarin

Burns Suxamethonium

Carcinoid syndrome Opioids

Adrenaline (epinephrine)

Aspirin

Chloral hydrate

Halothane

Cardiovascular diseases

(Continued)
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Condition

Drugs that may be contraindicated®

Condition

Drugs that may be contraindicated®

Cerebrovascular disease
Children under 16 years

Chronic lymphocytic
leukaemia

Constipation
Diabetes mellitus

Diarrhoea

Drug addiction

Dystrophia myotonica
(myotonic dystrophy)

Elderly

Epilepsy

Glaucoma

Glucose-6-phosphate
dehydrogenase deficiency

Gout

Head injury

Hypertension

Itraconazole
NSAIDs
Pentazocine
Rofecoxib
Thiopental
Tricyclics
Diazepam*®
Aspirin
NSAIDs
Codeine
Tetracyclines
Amoxicillin

Ampicillin
Codeine

Aspirin
Corticosteroids
NSAIDs
Quinolones
Clindamycin
Mefenamic acid
Pentazocine
Suxamethonium

Thiopental
Atropinics
Diazepam
Dihydrocodeine
Ketamine
Midazolam
NSAIDs
Tricyclics
Enflurane
Flumazenil
Fluoxetine
Ketamine
Phenothiazines
Quinolones
Tricyclics
Atropinics
Carbamazepine
Corticosteroids
Diazepam*®
Imipramine
Midazolam
Selective serotonin reuptake inhibitors (SSRIs)
Topiramate
Tricyclics
Aspirin

Co-trimoxazole
Sulphonamides
Amoxicillin

Ampicillin

Aspirin

Ketamine

Opioids

Adrenaline (epinephrine)
Aspirin

Hyperthyroidism

Hypothyroidism

Infectious mononucleosis

Liver disease

Corticosteroids
Ketamine

NSAIDs

Pentazocine
Adrenaline (epinephrine)
Atropinics

Any general anaesthetic
Codeine

Diazepam
Dihydrocodeine
Midazolam

Opioids

Pethidine

Thiopental
Amoxicillin
Ampicillin
Antidepressants
Aspirin

Azithromycin
Carbamazepine
Carbenoxolone
Chloral hydrate
Clarithromycin
Co-amoxiclav
Corticosteroids
Co-trimoxazole
Dextropropoxyphene
Diazepam
Erythromycin estolate
Etretinate
Flucloxacillin
Flumazenil

General anaesthetics
Halothane
Itraconazole
Ketoconazole
Lamotrigine
Metronidazole
Miconazole
Midazolam
Moxifloxacin

NSAIDs

Opioids or codeine
Paracetamol (acetaminophen)
Pentazocine
Phenothiazines
Phenytoin
Pilocarpine
Prednisolone (prednisone)
Promethazine
Propofol

Rifampicin
Sumatriptan
Suxamethonium
Tetracyclines
Thiopental

Tricyclics

Warfarin

(Continued)
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Condition

Drugs that may be contraindicated®

Condition

Drugs that may be contraindicated®

Malignant hyperpyrexia

Myasthenia gravis

Neuromuscular diseases

Parkinsonism
Peptic ulcer

Phaeochromocytoma

Porphyria

Pregnancy?

Desflurane
Enflurane
Halothane
Ketamine
Sevoflurane
Suxamethonium
Aminoglycosides
Clindamycin
General anaesthetics
Lincomycin
Quinolones
Sulphonamides
Tetracyclines
Diazepam
Midazolam
Suxamethonium
Tetracyclines
Thiopental
Benzodiazepines
Aspirin

Chloral hydrate
Corticosteroids
Mefenamic acid
NSAIDs
Adrenaline (epinephrine)
Barbiturates
Enflurane
Carbamazepine
Co-trimoxazole
Dextropropoxyphene
Diazepam
Erythromycin
MAOIs
Metronidazole
Midazolam
Phenytoin
Sulphonamides
Thiopental

Care with all drugs
Alcohol
Aminoglycosides
Aspirin
Carbamazepine
Corticosteroids
Co-trimoxazole
Dapsone
Diazepam
Ephedrine
Epsilon aminocaproic acid (EACA)
Erythromycin
Etretinate
Fluconazole
Flumazenil
Gabapentin
Itraconazole
Ketoconazole
Mefenamic acid?
Methotrexate
Metronidazole
Midazolam

Psychiatric disease
Raised intracranial pressure

Renal disease (systemic)

Respiratory disease

NSAIDs

Opioids
Oxcarbazepine
Phenytoin
Prilocaine
Sulphonamides
Teicoplanin
Tetracyclines
Tranexamic acid
Vancomycin
Voriconazole
Ketamine
Ketamine
Opioids
Aciclovir
Aminoglycosides
Amoxicillin

Any general anaesthetic or CNS depressant
or NSAID

Aspirin
Azathioprine
Baclofen
Bupivacaine
Carbamazepine
Cefadroxil
Cefalexin
Cefixime
Chloral hydrate
Ciprofloxacin
Co-amoxiclav
Co-trimoxazole
Diazepam
Dihydrocodeine
Ephedrine
Erythromycin
Famciclovir
Flucloxacillin
Fluconazole
Gabapentin
Itraconazole
Lamotrigine
Mefenamic acid
Metronidazole
Midazolam
NSAIDs

Opioids
Paracetamol (acetaminophen)
Pentazocine
Pilocarpine
Prilocaine
Sulphonamides
Suxamethonium
Tetracyclines
Valaciclovir
Vancomycin
Voriconazole
Warfarin

Any general anaesthetic
Dextropropoxyphene
Diazepam
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Condition

Drugs that may be contraindicated®

Condition Drugs that may be contraindicated®

Sjogren syndrome
Suxamethonium sensitivity

Systemic lupus
erythematosus

Teenagers
Thrombotic disease

Thyroid disease

Dihydrocodeine
Midazolam
Opioids
Thiopental
Co-trimoxazole
Local anaesthetics
Suxamethonium
Tetracyclines

Metoclopramide
Epsilon aminocaproic acid (EACA)

Tuberculosis Corticosteroids

Urinary retention Atropinics
(prostatic disease)

Opioids

2BALWAYS check the British National Formulary or an equivalent source, as these
lists cannot be complete; nor can their accuracy be guaranteed. Box 27.9 shows
drugs whose action may be affected by grapefruit; Box 27.10 shows drugs
enhanced by pomegranate. See also Appendices 3.2 and 3.3.
bContraindications are often relative or of theoretical interest only; other drugs
may also be contraindicated.

‘Midazolam may be safer but should still be used with caution.

dAnd breast-feeding.

Tranexamic acid
Povidone-iodine

APPENDIX 3.2 POSSIBLE CONTRAINDICATIONS TO DRUGS USED IN DENTISTRY?

Drug

Possible contraindications

Possible reaction

Aciclovir (systemic)
Adrenaline (epinephrine)

Ampicillin (or amoxicillin)

Antidepressants
Aspirin

Atropinics

Renal disease

Hypertension (theoretically)
Hyperthyroidism (theoretically)

Ischaemic heart disease
Phaeochromocytoma

Allergy to penicillin

Chronic lymphocytic leukaemia

Gout

Infectious mononucleosis

Alcoholism

Alcoholism

Allergy to aspirin including aspirin-induced asthma
Bleeding disorders

Breast-feeding

Cardiac failure

Children under 16 years

Diabetes mellitus

Glucose-6-phosphate dehydrogenase deficiency
Gout

Hypertension

Liver disease

Peptic ulcer

Pregnancy

Renal disease

Elderly

Glaucoma

Hyperthyroidism

Urinary retention or prostatic hypertrophy

Benzodiazepines (see Midazolam)

Carbamazepine

Carbenoxolone
Cephalosporins

Alcoholism

Blood disorders
Elderly

Glaucoma

Liver disease
Porphyria
Pregnancy

Liver disease
Allergy to cephalosporins
Allergy to penicillins
Renal disease

Rise in urea

Rise in BP
Arrhythmias
Arrhythmias
Hypertension
Anaphylaxis

Rash

Rash

Rash

Potentiated

Gastric bleeding
Anaphylaxis or asthma
Gastric bleeding

Reye syndrome

Fluid retention

Reye syndrome
Interferes with control
Haemolysis
Exacerbation of gout
Fluid retention
Bleeding tendency
Gastric bleeding
Haemorrhage

Fluid retention and gastric bleeding
Confusion
Exacerbation of glaucoma
Tachycardias

Urine retention

Sedation

Dyscrasia

Agitation or confusion
Raised intraocular pressure
Hepatotoxicity

Acute porphyria
Teratogenicity

Toxicity

Anaphylaxis

Allergy
Nephrotoxicity

(Continued)
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Drug

Possible contraindications

Possible reaction

Chloral hydrate

Clindamycin

Codeine

Corticosteroids

Co-trimoxazole

Dextropropoxyphene

Desflurane
Diazepam (see Midazolam)
Dihydrocodeine

Enflurane

Epsilon aminocaproic acid (EACA)

Erythromycin

Etomidate
Etretinate

Flucloxacillin
Fluconazole

Flumazenil

Cardiovascular disease
Gastritis

Liver disease

Renal disease
Diarrhoea

Liver disease

Renal disease
Children

Colonic disease
Hypothyroidism

Liver disease

Diabetes mellitus
Glaucoma
Hypertension

Liver disease

Peptic ulcer
Tuberculosis

Elderly
Glucose-6-phosphate-dehydrogenase deficiency
Liver disease
Porphyria

Pregnancy

Renal disease

Sjogren syndrome
Liver disease
Porphyria

Pregnancy
Respiratory disease
Malignant hyperpyrexia

Elderly
Hypothyroidism
Renal disease
Respiratory disease
Epilepsy

Halothane hepatitis
Malignant hyperpyrexia
Phaeochromocytoma
Haematuria
Pregnancy
Thrombotic disease
Breast-feeding
Liver disease
Porphyria
Pregnancy

Renal disease
Adrenal disease
Liver disease
Pregnancy

Liver disease
Cardiac failure
Liver disease
Porphyria
Pregnancy

Renal disease
Allergy

Epilepsy

Liver disease
Pregnancy

Fluid retention

Gastric irritation

Coma

CNS depression
Aggravation of diarrhoea
Increased toxicity
Increased toxicity
Potential toxicity
Constipation

Coma

Respiratory depression
Exacerbation of diabetes
Exacerbation of glaucoma
Increased hypertension
Increased side-effects
Perforation

Possible dissemination
Agranulocytosis
Haemolysis

Enhanced toxicity

Acute porphyria

Folate deficiency
Increased toxicity
Aseptic meningitis
Potentiated paralysis
Hypertension

Fetal depression
Respiratory depression
Pyrexia

Increased toxicity
Coma

Increased toxicity
Respiratory depression
Epileptogenic
Hepatitis

Pyrexia
Hypertension

Renal tract obstruction
Thrombosis
Thrombosis

Entry of milk
Hepatotoxicity
Paralysis
?Teratogenicity
Toxicity

Adrenal suppression
Hepatotoxicity
Teratogenicity
Hepatotoxicity
Cardiac failure
Hepatotoxicity
Crisis

Teratogenicity
Toxicity

Allergy
Epileptogenicity
Delayed excretion
Teratogenicity

(Continued)
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Drug Possible contraindications Possible reaction
Fluoxetine Epilepsy Epileptogenicity
Halothane Cardiac arrhythmias Increased arrhythmias
Halothane hepatitis Hepatitis
Malignant hyperpyrexia Pyrexia
Recent anaesthesia with halothane Hepatitis
Isoflurane Malignant hyperpyrexia Pyrexia

Itraconazole (see also Fluconazole)
Ketamine

Ketoconazole (see also Fluconazole)
Lincomycin (as for Clindamycin)
Local anaesthetics

Mefenamic acid

Metoclopramide
Metronidazole

Miconazole (see Fluconazole)
Midazolam

NSAIDs

Heart failure

Elderly

Epilepsy

Hallucinations
Hypertension

Malignant hyperpyrexia
Psychiatric disease

Raised intracranial pressure
Liver disease

Suxamethonium sensitivity
Asthma

Diarrhoea

Peptic ulcer

Pregnancy and lactation
Renal disease
Teenagers

Alcoholism

Blood dyscrasias
Breast-feeding

CNS disease

Epilepsy

Liver disease

Porphyria

Pregnancy

Renal disease

Cerebrovascular disease
Children

Chronic obstructive airways disease
Elderly

Glaucoma

Head injury
Hypothyroidism
Neuromuscular disorders
Porphyria

Pregnancy

Severe kidney disease
Severe liver disease
Asthma

Bleeding tendency
Cardiac failure

Children

Diabetes

Elderly

Hypertension

Liver disease

Peptic ulcer

Pregnancy

Renal disease

Heart failure

Hallucinations

Fits

Hallucinations

Hypertension

Pyrexia

Psychotic reactions

Increased intracranial pressure
Hepatotoxicity

Respiratory depression
Bronchospasm
Exacerbation of diarrhoea
Bleeding
?Teratogenicity

Renal damage
Dystonic reactions
Headache

Leucopenia

Entry into milk
Neuropathy
Epileptogenicity
Toxicity

Acute porphyria
?Teratogenicity
Increased drug effect

Cerebral ischaemia
Anomalous effects
Respiratory depression
Cerebral ischaemia
Increased intraocular pressure
Disturbed signs

Coma

Deterioration of condition
Acute porphyria

Fetal hypoxia/dependence
Increased midazolam effect
Increased midazolam effect
Bronchospasm

Bleeding

Cardiac failure

Toxicity

Disturbed control

Toxicity

Disturbed control
Hepatotoxicity

Gastric bleeding

Patent ductus arteriosus
Nephrotoxicity
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Drug

Possible contraindications

Possible reaction

Opioids

Paracetamol (acetaminophen)

Penicillins

Pentazocine

Pethidine

Povidone-iodine

Promethazine
Propofol
Quinolones

Rifampicin
Rofecoxib
Sevoflurane
Sulphonamides

Suxamethonium

Tetracyclines

Thiopental

Asthma

Carcinoid syndrome
Chronic obstructive airways disease
Head injury
Hypothyroidism

Liver disease

Pregnancy

Renal disease

Urinary retention or prostatic enlargement
Alcoholism

Anorexia

Liver disease

Renal disease

Allergy to penicillin
Renal disease
Hypertension

Liver disease
Myocardial infarct (recent)
Narcotic addiction
Pregnancy
Hypothyroidism
Lactation

Pregnancy

Thyroid disease

Liver disease

Children under 17 y
Diabetes

Epilepsy

Myasthenia gravis

Liver disease

Cardiac disease
Malignant hyperpyrexia

Glucose-6-phosphate dehydrogenase deficiency

Liver disease

Porphyria

Pregnancy

Renal disease

Burns

Dystrophia myotonica
Liver disease

Malignant hyperpyrexia
Myasthenia gravis

Renal disease
Suxamethonium sensitivity
After gastrointestinal surgery
Children

Myasthenia gravis
Pregnancy

Renal disease

Systemic lupus erythematosus
Addison disease
Barbiturate sensitivity
Cardiovascular disease
Dystrophia myotonica
Hypothyroidism

Liver disease

Myasthenia gravis
Porphyria

Postnasal drip

Respiratory disease

Bronchospasm

Increased toxicity
Respiratory depression
Confusion of ‘eye signs’
Coma

Increased respiratory depression
Fetal depression

Increased respiratory depression
Urinary retention
Hepatotoxicity
Hepatotoxicity
Hepatotoxicity
Nephrotoxicity
Anaphylaxis
Hyperkalaemia with i.m. benzyl penicillin
Hypertension

Enhanced activity

Cardiac arrest

Withdrawal syndrome
Fetal depression

Coma

Toxicity

Toxicity

Toxicity

Coma

May cause convulsions
Hypoglycaemia
Epileptogenicity

Muscle weakness
Hepatotoxicity

Risk of infarction

Pyrexia

Haemolysis

Toxicity

Acute porphyria

Fetal haemolysis
Crystalluria

Arrhythmias

Increased muscle weakness
Apnoea

Pyrexia

Increased muscle weakness
Apnoea

Apnoea

Enterocolitis

Tooth staining

Increased muscle weakness
Tooth staining (fetus)
Nephrotoxicity
Photosensitivity

Coma

Anaphylaxis
Cardiovascular depression
Increased weakness

Coma

Increased anaesthesia
Increased weakness

Acute porphyria

Laryngeal spasm
Respiratory depression

(Continued)
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Drug

Possible contraindications

Possible reaction

Tranexamic acid

Triclofos
Tricyclics

Trimethoprim

Voriconazole (see Fluconazole)

Haematuria

Pregnancy
Thromboembolic disease
Cardiovascular disease
Elderly

Epilepsy

Glaucoma

Liver disease

Sjogren syndrome

Renal tract obstruction

Thromboses

Thromboses

Postural hypotension, arrhythmias
Hypotension

Increased fits

Exacerbation of glaucoma

Increased drug effect
Trimethoprim-induced aseptic meningitis

AALWAYS check the British National Formulary or an equivalent source, as these lists cannot be complete; nor can their accuracy be guaranteed. Many of these reactions are
likely to be of more theoretical interest than clinical significance, so that reference should also be made to the appropriate chapters for particular diseases. Box 27.9 shows
drugs whose action may be affected by grapefruit; Box 27.10 shows drugs enhanced by pomegranate. See also Appendices 3.1 and 3.3.

APPENDIX 3.3 POSSIBLE DRUG INTERACTIONS IN DENTISTRY?

Drug used in dentistry

Interaction with

Possible effects

Aciclovir

Adrenaline (epinephrine)

Amphotericin (i.v.)

Anaesthetics (general)

Antibiotics

Aspirin (doses >4 g/day)

Ciclosporin

Tacrolimus

Zidovudine

Halothane

Propranolol

Tricyclics

Aminoglycosides

Ciclosporin

Corticosteroids

Diuretics

Tacrolimus

Antihypertensives

Monoamine oxidase inhibitors (MAOIs)
Anticoagulants

Oral contraceptives

Retinoids

Angiotensin-converting enzyme inhibitors (ACEls)
Alcohol

Antacids

Anticoagulants

Cilostazol

Clopidogrel

Corticosteroids

Digoxin

lloprost

Lithium

Methotrexate

Metoclopramide

Mifepristone

Non-steroidal anti-inflammatory drugs (NSAIDs)
Oral hypoglycaemics

Paracetamol (acetaminophen)
Phenylbutazone

Phenytoin

Probenecid

Sodium valproate

Selective serotonin reuptake inhibitors (SSRIs)
Spironolactone

Subitramine

Sulfinpyrazone

Venlafaxine

Varicella zoster virus (VZV) vaccine
Zafirlukast

Nephrotoxicity

Nephrotoxicity

Lethargy

Arrhythmias

Hypertension

Pressor response in overdose
Enhanced nephrotoxicity
Enhanced nephrotoxicity
Hypokalaemia

Hypokalaemia

Nephrotoxicity

Hypotension

Enhanced hypotension; anaesthetics potentiated
Enhanced anticoagulant effect
Reduced contraceptive effect
Intracranial hypertension

ACEIl impaired?

Increased risk of gastric bleeding
Reduced aspirin absorption
Enhanced anticoagulant effect
Toxicity

Increased bleeding

Peptic ulceration

Digoxin increased

Increased bleeding

Lithium toxicity

Enhanced methotrexate activity
Potentiation of aspirin absorption
Toxicity

Peptic ulceration

Enhanced hypoglycaemic effect
Enhanced hepatotoxicity
Increased liability of peptic ulceration
Phenytoin toxicity

Uricosuric action reduced
Bleeding tendency

Bleeding tendency
Spironolactone impaired
Bleeding tendency

Uricosuric action reduced
Bleeding tendency

Reye syndrome

Enhanced leukotrienes

(Continued)
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Drug used in dentistry

Interaction with

Possible effects

Atropine
Azathioprine

Azithromycin (see Erythromycin and
Clarithromycin)

Baclofen

Barbiturates

Carbamazepine

Cefamandole

Cephalosporins

Ciclosporin

Metoclopramide
Allopurinol
Clozapine
Co-trimoxazole
Rifampicin
Trimethoprim
Warfarin
Antipsychotics
Ciclosporin
Pimozide
Terfenadine
Theophylline
ACEIls

Alcohol

NSAIDs

Alcohol
Anticoagulants
Antihistamines
Antihypertensives
Corticosteroids
Ciclosporin
MAOIs
Phenothiazines
Phenytoin
Tricyclics

Alcohol
Antidepressants
Calcium channel blockers
Ciclosporin
Cimetidine
Clarithromycin
Danazol
Dextropropoxyphene
Doxycycline
Erythromycin
Fluoxetine
Irinotecan
Lithium

MAOIs

Oral anticoagulants
Oral contraceptive

Paracetamol (acetaminophen)

Phenytoin
Protease inhibitors
Sodium valproate
Alcohol
Anticoagulants
Antacids
Anticoagulants
Diuretics

ACEls

Aciclovir
Allopurinol
Aminoglycosides
Azoles
Carbamazepine
Clarithromycin
Colchicine
Corticosteroids
Diclofenac
Erythromycin
NSAIDs

Antagonism

Toxicity

Blood dycrasia

Blood dyscrasia

Transplant rejection

Blood dyscrasia

Reduced warfarin effect

Long QT syndrome (LQTS; Ch. 5)
Increased ciclosporin effect
Arrhythmias

Arrhythmias

Increased theophylline
Enhanced hypotension
Sedation

Toxicity

May be increased sedation or resistance
Reduced anticoagulant activity
Enhanced sedation
Hypotension

May precipitate hypotensive crises
Reduced effect of ciclosporin
Enhanced sedation

Tremor

Reduced phenytoin effect
Cardiac arrest

Toxicity

Effect increased
Carbamazepine toxicity
Reduced effect of ciclosporin
Carbamazepine toxicity
Carbamazepine toxicity
Carbamazepine toxicity
Carbamazepine enhanced
Reduced doxycycline effect
Carbamazepine toxicity
Confusion

Irinotecan effect reduced
Lithium toxicity

Hypertension

Reduced anticoagulant effect
Reduced contraceptive effect
Liver damage

Reduced phenytoin effect
Interference

Reduced effect of valproate
Disulfiram-type reaction
Increased anticoagulant activity
Reduced absorption

Increased anticoagulant activity
Increased nephrotoxicity
Hyperkalaemia

Nephrotoxicity

Nephrotoxicity

Nephrotoxicity

Ciclosporin toxicity

Ciclosporin reduced
Ciclosporin toxicity
Nephrotoxicity and myotoxicity
Both drugs increased
Diclofenac enhanced
Ciclosporin toxicity
Nephrotoxicity

(Continued)
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Drug used in dentistry

Interaction with

Possible effects

Clarithromycin
Codeine

Colchicine
Corticosteroids

Danazol

Dextropropoxyphene

Doxycycline (see Tetracyclines)
Ephedrine

Erythromycin

Pimozide
Terfenadine
MAOIs
Ciclosporin
ACEls
Aminoglycosides
Anticoagulants
Aspirin/NSAIDs
Oral antidiabetics
Anticoagulants
Carbamazepine
Alcohol
Anticoagulants
Carbamazepine
Orphenadrine
MAOIs

MAOIs
Tricyclics
Alfentanil
Amiodarone
Amprenavir
Anticoagulants
Antipsychotics
Artemether
Atazanavir
Atomoxetine
Bromocriptine
Buspirone
Cabergoline
Carbamazepine
Ciclosporin
Cimetidine
Clozapine
Colchicine
Corticosteroids
Darifenacin
Digoxin
Efavirenz
Eletriptan
Eplerenone
Ergotamine
Felodipine
Fluoxetine
Galantamine
Ivabradine
Loratidine
Methysergide
Midazolam
Mizolastine
Moxifloxacin
Oral contraceptive
Pentamidine
Phenytoin
Pimozide
Rifabutin
Ritonavir
Sertindole
Sildenafil
Sirolimus
Statins
Tacrolimus
Tadalafil

Arrhythmias

Arrhythmias

Coma

Nephrotoxicity and myotoxicity
Reduced hypotensive effect
Reduced steroid effects

Gastric bleeding

Increased liability of peptic ulceration
Reduced effect

Potentiated anticoagulation
Carbamazepine toxicity

CNS depression

Enhanced anticoagulant effect
Serotonin syndrome

Tremor, anxiety and confusion
Serotonin syndrome

Hypertension
Hypertension

Increased alfentanil effect
Arrhythmias
Erythromycin toxicity
Increased bleeding

LQTS

Erythromycin toxicity
Erythromycin toxicity
Arrhythmias
Erythromycin toxicity
Buspirone toxicity
Erythromycin toxicity
Carbamazepine toxicity
Ciclosporin toxicity
Erythromycin toxicity
Convulsions

Colchicine toxicity
Metabolism reduced
Increased darifenacin level
Digoxin toxicity
Erythromycin toxicity
Eletriptan toxicity
Increased eplerenone level
Ergotism

Increased felodipine level
LQTS

Increased galantamine level
Arrhythmias

Loratidine toxicity
Ergotism

Midazolam enhanced
Mizolastine toxicity
Arrhythmias

Reduced effect
Arrhythmias

Phenytoin toxicity
Arrhythmias

Uveitis

Erythromycin toxicity
Arrhythmias

Sildenafil level increased
Enhanced drug level
Myopathy increased
Tacrolimus toxicity
Tadalafil increased

(Continued)
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Drug used in dentistry

Interaction with

Possible effects

Fluconazole

Flumazenil
Fluoxetine

Ganciclovir
Gentamicin
Halothane

Indometacin

Itraconazole (as for Fluconazole)
Ketamine

Ketoconazole (see Fluconazole)

Mefenamic acid

Terfenadine
Theophyllines
Tolterodine
Tricyclics
Valproate
Vardenafil
Venlafaxine
Verapamil
Zopiclone
Anticoagulants
Anticonvulsants
Antipsychotics

Calcium-channel blockers

Carbamazepine
Celecoxib
Ciclosporin
Digoxin
Midazolam
Mizolastine

Oral antidiabetics
Oral contraceptive
Parecoxib
Phenytoin
Pimozide

Protease inhibitors (Pls)

Quinidine
Rifampicin
Sirolimus
Statins
Tacrolimus
Terfenadine
Vincristine
Zidovudine
Tricyclics
Alcohol
Antiepileptics
Carbamazepine
MAOIs
Warfarin
Zidovudine
Furosemide
Aminophylline
Anticonvulsants
Antihypertensives
Diazepam
Fenfluramine
Isoprenaline
L-dopa

Lithium

Opioids
Phenothiazines
Haloperidol

CNS depressants
Ciclosporin
Simvastatin
Terfenadine
Anticoagulants

Oral hypoglycaemics

Arrhythmias

Toxicity

Increased tolterodine level
LQTS

Toxicity

Increased toxicity

LQTS

Toxicity

Increased zopiclone level
Enhanced anticoagulant effect
Anticonvulsant enhanced
Antipsychotics enhanced
Cardiac failure
Carbamazepine enhanced
Celecoxib enhanced
Ciclosporin enhanced
Digoxin enhanced
Midazolam enhanced
Mizolastine enhanced
Enhanced antidiabetic effect
May impair contraception
Parecoxib enhanced
Phenytoin enhanced
Arrhythmias

Pls enhanced

Arrhythmias

Fluconazole effect reduced
Sirolimus enhanced
Increased myopathy
Tacrolimus enhanced
Arrhythmias

Vincristine enhanced
Myelotoxicity

Sedation

Enhanced alcohol effect
Antagonism

Confusion

CNS effects

Enhanced anticoagulant effect
Marrow suppression
Toxicity and nephrotoxicity
Arrhythmias

Phenytoin toxicity
Hypotension

Enhanced activity of halothane
Arrhythmias

Arrhythmias

Arrhythmias

Arrhythmias

Respiratory depression
Respiratory depression; hypotension
Drowsiness

Increased sedation
Nephrotoxicity

Risk of myopathy
Cardiotoxicity

Enhanced anticoagulant effect
Enhanced hypoglycaemia

(Continued)



APPENDIX 3.3 POSSIBLE DRUG INTERACTIONS IN DENTISTRY 91

Drug used in dentistry

Interaction with

Possible effects

Metronidazole

Miconazole (as for Fluconazole)
Midazolam and other sedatives

Monoamine oxidase inhibitors (MAOIs)

Non-steroidal anti-inflammatory drugs
(NSAIDs; >4 g/day)

Alcohol
Anticoagulants
Anticonvulsants

BCNU (bis-chloroethylnitrosourea)

Busulfan
Ciclosporin
Cimetidine
Cyclophosphamide
Fluorouracil
Lithium

Alcohol
Anticoagulants
Anticonvulsants
Antidepressants
Antihistamines
Antipsychotics
Azoles

Baclofen
Benzodiazepines
Calcium-channel blockers
Cimetidine
Clarithromycin
Disulfiram
Esomeprazole
Erythromycin
Fluvoxamine
General anaesthetics
L-dopa

Lithium

Macrolides
Omeprazole
Opioids

Pentazocine
Phenytoin

Pls

Quinupristin
Rifampicin
Suxamethonium
Telithromycin
Tizanidine

Tricyclics
Anticoagulants
Antihypertensives
Codeine

General anaesthetics
L-dopa

Opioids

Oral hypoglycaemics
Pethidine
Propranolol
Tricyclics
Tyramine-containing foods
Alcohol
Anticoagulants
Anticonvulsants
Antihypertensives
Baclofen

Ciclosporin
Corticosteroids
Cytotoxics

Headache and hypotension
Increased bleeding tendency
Phenytoin toxicity

BCNU toxicity

Busulfan toxicity

Ciclosporin toxicity
Metronidazole toxicity
Cyclophosphamide toxicity
Fluorouracil toxicity

Lithium toxicity

Enhanced sedation
Increased bleeding
Midazolam potentiated
Enhanced sedation
Enhanced sedation
Enhanced sedation
Midazolam potentiated
Midazolam potentiated
Enhanced sedation
Midazolam potentiated
Enhanced sedation
Midazolam potentiated
Midazolam potentiated?
Midazolam potentiated?
Midazolam potentiated
Midazolam potentiated
Anaesthesia enhanced
Antagonism

Hypothermia

Midazolam potentiated
Midazolam potentiated?
Respiratory depression
Respiratory depression
Phenytoin toxicity
Midazolam potentiated
Midazolam potentiated
Midazolam effect reduced
Activity of suxamethonium reduced
Midazolam potentiated
Enhanced sedation
Enhanced sedation
Enhanced anticoagulant effect
Reduced or increased hypotensive effect
Hypertension

Hypertension

Hypertensive crisis
Respiratory depression
Enhanced hypoglycaemia
Hypertensive crisis
Hypertensive crisis
Excitation and other interactions
Hypertensive crisis

Gastric irritation

Increased bleeding tendency
Phenytoin toxicity
Hypotension, hyperkalaemia
Toxicity

Nephrotoxicity

Gastric irrritation

Toxicity

(Continued)
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Drug used in dentistry

Interaction with

Possible effects

Noradrenaline (norepinephrine)
Opioids

Paracetamol (acetaminophen)

Pentazocine
Pethidine

Phenothiazines

Phenylbutazone
Phenytoin

Promethazine
Quinolones

Diuretics

Lithium
Moclobemide
Oral antidiabetics

Paracetamol (acetaminophen)

Pentoxifylline
Quinolones
SSRIs
Tacrolimus
Warfarin
Zidovudine
Tricyclics
Diazepam
Halothane
MAOIs
Thiopental
Alcohol
Anticoagulants
Anticonvulsants
Busulfan
Carbamazepine
Colestyramine
Domperidone

Isonicotinic acid hydrazide (INAH)

Metoclopramide
Zidovudine
Diazepam
Antidepressants
MAOIs
Phenothiazines
Alcohol
Anticoagulants
Antihistamines
Antihypertensives
Barbiturates
Diazepam
Opioids
Pethidine
Tricyclics
Aspirin

Aspirin

Azoles

Baclofen
Carbamazepine
Cimetidine
Clarithromycin
Disulfiram

INAH
Midazolam
NSAIDs
Phenylbutazone
Thiopental
Antacids
Anticoagulants
Antidiabetics
Anticonvulsants
Artemether
Ciclosporin

Iron
Theophylline
Zolmitriptan

Nephrotoxicity

Lithium toxicity

NSAID enhanced

Enhanced antidiabetic activity
Hepatotoxicity

Increased bleeding
Convulsions

Bleeding

Nephrotoxicity

Increased bleeding

Blood dyscrasia

Hypertension

Respiratory depression
Respiratory depression
Respiratory depression or coma
Respiratory depression
Hepatotoxicity

Increased bleeding tendency
Hepatotoxicity

Toxicity

Hepatotoxicity

Reduced absorption of paracetamol (acetaminophen)
Increased absorption of paracetamol (acetaminophen)
Enhanced INAH hepatotoxicity
Increased absorption of paracetamol (acetaminophen)
Increased myelosuppression
Respiratory depression
Serotonin syndrome
Hypertensive crisis

Respiratory depression

May be increased sedation
Enhanced anticoagulant effect
Enhanced sedation
Hypotension

Tremor

Respiratory depression
Respiratory depression
Respiratory depression
Convulsions

Increased liability to peptic ulceration
Phenytoin toxicity

Phenytoin toxicity

Phenytoin toxicity

Reduced carbamazepine effect
Phenytoin toxicity

Phenytoin toxicity

Disulfiram potentiated

INAH potentiated

Phenytoin toxicity

Phenytoin toxicity
Phenylbutazone potentiated
Respiratory depression
Reduced absorption

Bleeding increased
Antidiabetic enhanced
Phenytoin enhanced

Toxicity

Nephrotoxicity

Reduced absoprtion
Convulsions

Increased effect of zolmitriptan

(Continued)
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Drug used in dentistry

Interaction with

Possible effects

Rifampicin

Selective serotonin reuptake inhibitors
(SSRIs)

Sulphonamides

Suxamethonium

Tetracyclines

Thiopental

Tramadol
Tricyclics

Valproate

Voriconazole (see Fluconazole)

Antacids
Anticoagulants
Antifungals
Ciclosporin

Oral contraceptive
Anticoagulants
Lithium

NSAIDs

Tramadol
Anticoagulants
Methotrexate
Oral hypoglycaemics
Phenytoin
Cytotoxic drugs
Diazepam
Diethylstilbestrol
Digitalis
Ecothiopate
Lithium
Spironolactone
ACEIs

Antacids
Anticoagulants
Barbiturates
Cimetidine

Iron

Lithium
Methoxyflurane
Milk

Oral contraceptive
Retinoids

Alcohol
Antihypertensives
MAOIs

Opioids
Phenothiazines
Sulphonamides
Antidepressants
Adrenaline (epinephrine)
Alcohol
Anticoagulants
Antihypertensives
Atropinics
Carbamazepine
Cimetidine
Contraceptive pill
Diazepam
General anaesthetics
MAOIs
Phenothiazines

Anticoagulants
Erythromycin

Reduced rifampicin absorption
Reduced bleeding tendency
Increased metabolism of antifungals
Reduced effect of ciclosporin
Reduced contraceptive effect
Bleeding

Serotonin syndrome

Bleeding

Serotonin syndrome

Enhanced anticoagulant effect
Increased methotrexate toxicity
Enhanced hypoglycaemia
Phenytoin toxicity

Prolonged muscle paralysis

Activity of suxamethonium reduced
Prolonged muscle paralysis
Digitalis toxicity enhanced
Prolonged muscle paralysis

Onset of suxamethonium delayed; action prolonged
Plasma potassium rises; potential arrhythmias
Reduced serum levels of tetracyclines
Lower serum levels of tetracyclines
Bleeding tendency

Reduced doxycycline blood levels
Reduced serum tetracycline levels
Reduced serum tetracycline levels
Lithium toxicity

Renal damage

Reduced tetracycline absorption
Reduced contraceptive effect
Benign intracranial hypertension
Increased sedation

Hypotension

Coma

Respiratory depression

Respiratory depression

Barbiturate potentiated

Serotonin syndrome

Hypertensive response in overdose
Enhanced CNS effects

Enhanced anticoagulant effect
Impaired blood pressure control
Enhanced atropinic effect
Confusion

Tricyclic enhanced

Tricyclic effect reduced

Enhanced sedation

Cardiac arrest

Excitation and other interactions
Convulsions

Bleeding
Valproate enhanced

3ALWAYS check the British National Formulary or an equivalent source, as these lists cannot be complete; nor can their accuracy be guaranteed. Many of these drug interactions
are of little more than theoretical importance in dentistry, or are the result of overdose of one or both agents. However, there can be a wide range of individual variations in
response to drugs, especially sedating agents. Box 27.9 shows drugs whose action may be affected by grapefruit; Box 27.10 shows drugs enhanced by pomegranate. See also

Appendices 3.1 and 3.2.
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APPENDIX 3.4 GENERAL ANAESTHESIA, SEDATION
AND RESUSCITATION

RECOMMENDATIONS FROM THE POSWILLO REPORT
(DEPARTMENT OF HEALTH)

m  The use of general anaesthesia should be avoided wherever
possible.

= The same general standards in respect of personnel, premises
and equipment must apply irrespective of where the general
anaesthetic is administered. (Para 3.8)

= Dental anaesthesia must be regarded as a postgraduate subject.
(Para 3.11)

= All anaesthetics should be administered by accredited
anaesthetists who must recognize their responsibility for
providing dental anaesthetic services. (Para 3.13)

= Anaesthetic training should include specific experience in dental
anaesthesia. (Para 3.14)

= Health authorities should review the provision of consultant
dental anaesthetic sessions to ensure that they are sufficient to
meet local needs. (Para 3.14)

= Doctors and dentists with knowledge, experience and
competence sufficient to satisfy the College of Anaesthetists and
the Faculty of Dental Surgery are to be under no detriment.
(Para 3.16)

= The no detriment arrangements must have been
implemented within 2 years of the publication of this report.
(Para 3.17)

= The administration of general anaesthesia in dental
surgeries and clinics equipped to the recommended standards
of monitoring necessary for patient safety shall continue.

(Para 3.17)

m  An electrocardiogram, a pulse oximeter and a non-invasive
blood pressure device are essential for the non-invasive
monitoring of a patient under general anaesthesia.

(Paras 3.16 and 3.19)

= A capnograph is to be used where tracheal anaesthesia is

practised. (Para 3.20)

A defibrillator must be available. (Para 3.21)

Equipment conforming to recognized standards should

be purchased and installed, regularly serviced and maintained
in accordance with the manufacturer’s instructions.

(Para 3.21)

= Intravenous agents should be administered via an indwelling
needle or cannula, which should not be moved until the patient
has fully recovered. (Para 3.22)

= Appropriate training must be provided for those assisting the
anaesthetist and dentist. (Paras 3.25 and 4.15)

= At no time should the recovering patient be left unattended.
(Para 3.26)

Adequate recovery facilities should be available. (Para 3.26)
Good contemporaneous records of all treatments and procedures
should be kept. (Para 3.26)

= Written consent should be obtained on each occasion prior to the
administration of a general anaesthetic. (Para 3.30)

= Consideration should be given to developing a national
general anaesthetic/sedation consent form for general dental
practitioners. (Para 3.31)

= Patients should be provided with comprehensive pre- and post-
treatment instructions and advice. (Para 3.31)

APPENDIX 3.5 CLASSIFICATION OF OPERATIONS
AND ADMISSIONS

CLASSIFICATION OF OPERATIONS

Emergency

Immediate life-saving operation, resuscitation simultaneous with sur-
gical treatment (e.g. trauma, ruptured aortic aneurysm). Operation
usually within 1h.

Urgent

Operation as soon as possible after resuscitation (e.g. irreducible her-
nia, intussusception, oesophageal atresia, intestinal obstruction, major
fractures). Operation within 24 h.

Scheduled

An early operation but not immediately life-saving (e.g. malignancy).
Operation usually within 3 weeks.

Elective

Operation at a time to suit both patient and surgeon (e.g. cholecystec-
tomy, joint replacement).

Day case

A patient who is admitted for investigation or operation on a planned
non-resident basis (i.e. no overnight stay).

CLASSIFICATION OF ADMISSIONS
Elective

At a time agreed between the patient and the surgical service.

Urgent

Within 48 h of referral/consultation.

Emergency

Immediately following referral/consultation, when admission is unpre-
dictable and at short notice because of the clinical need.

APPENDIX 3.6 INSTRUCTIONS TO PATIENTS AFTER
TOOTH EXTRACTION

These should preferably be given to the patient in writing.

After a tooth has been extracted, the socket will usually bleed for a
short time. This bleeding stops because a healthy blood clot forms in
the tooth socket. These clots are easily disturbed, and if this happens,
bleeding will recur. To avoid disturbance of the clot, please follow
these instructions:

1. After leaving the hospital or dental surgery, do not rinse out
your mouth for 24 h, unless you have been told otherwise by the
dentist.
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2. Do not disturb the clot in the socket with your tongue or ENDOCARDITIS PROPHYLAXIS NOT RECOMMENDED
fingers. Negligible-risk isk th

3. For the rest of the day, take only soft foods. €g 'gll e'nsl :_ategory (no greater risk than

4. Try not to chew on the affected side for at least 3 days. general population)

5. Avoid unnecessary talking, excitement or exercise for the rest of .
the day. Isola.ted secupdum at.rlal septal defect .

6. Do not take alcoholic or very hot drinks for the rest of Surgical repair of atrial septz}l defectz Ventrlculiar septal
the day. defect or patent ductus arteriosus (without residual beyond

7. If the tooth socket continues to bleed after you have left the 6 months)

surgery, do not be alarmed — much of the liquid that appears
to be blood is actually saliva. If bleeding persists, make a small
pad from a clean handkerchief or cotton wool, place over the
socket and close the teeth firmly on it. Keep up the pressure
for 15-30min. If the bleeding still does not stop, seek dental or
medical advice.

Previous coronary artery bypass graft surgery

Mitral valve prolapse without valvular regurgitation
Physiological, functional or innocent heart murmurs
Previous Kawasaki disease without valvular dysfunction
Previous rheumatic fever without valvular dysfunction
Cardiac pacemakers (intravascular and epicardial) and
implanted defibrillators.

Prophylaxis is recommended for high-risk patients and optional for
medium-risk patients.

Prophylaxis is optional for high-risk patients.
APPENDIX 3.7 ANTIMICROBIAL PROPHYLAXIS

ANTIBIOTIC PROPHYLAXIS CONSIDERED IN
SOME CASES

Prosthetic heart valves

Heart murmurs, e.g. mitral valve prolapse (with incompetence)
and history of rheumatic fever, rheumatic heart disease
Patients with congenital heart disease

Dialysis patients — those with arteriovenous shunts and those

PROPHYLAXIS MAY BE CONSIDERED

Immunocompromised/immunosuppressed patients
Inflammatory arthropathies: rheumatoid arthritis, systemic
lupus erythematosus

Disease-, drug- or radiation-induced immunosuppression
Other patients:

+ Type 1 (insulin-dependent) diabetes

on continuous ambulatory peritoneal dialysis (CAPD) M First. 2 years fOHOWin joi.nt pla}cement
= Organ transplant patients, pre- and post-transplant — depends +  Previous prosthetic joint infections
on ‘counts’ + Malnourishment
= Chemotherapy patients, including bone marrow transplant — +  Haemophilia.
depends on ‘counts’
= Artificial joint patients HIGHER-INCIDENCE BACTERAEMIC DENTAL
= Poorly controlled diabetic patients PROCEDURES
= Radiation therapy patients, depending on procedure )
= Down syndrome patients (many have cardiac defects) Der'ltal extractions . . .
a Immunosuppressed patients, depending on treatment). Periodontal procedures, including surgery, subgingival

ENDOCARDITIS PROPHYLAXIS RECOMMENDED
High-risk category

Prosthetic cardiac valves, including bioprosthetic and
homograft valves

Previous bacterial endocarditis

Complex cyanotic congenital heart disease (e.g. single
ventricle states, transposition of the great arteries, tetralogy
of Fallot)

Surgically constructed systemic—pulmonary shunts or
conduits.

Moderate-risk category

placement of antibiotic fibres/strips, scaling and root
planing, probing, recall maintenance

Dental implant placement and reimplantation of avulsed
teeth

Endodontic (root canal) instrumentation or surgery only
beyond the apex

Initial placement of orthodontic bands but not brackets
Intraligamentary LA injections

Prophylactic cleaning of teeth or implants where bleeding is
anticipated.

LOWER-INCIDENCE BACTERAEMIC DENTAL
PROCEDURES

Restorative dentistry (operative and prosthodontic) with/without
retraction cord

= LA injections (non-intraligamentary)
= Most other congenital cardiac malformations (other than above = Intracanal endodontic treatment; post-placement and
and below) build-up
= Acquired valvular dysfunction (e.g. rheumatic heart disease) = Placement of rubber dam
= Hypertrophic cardiomyopathy m  Postoperative suture removal
= Mitral valve prolapse with valvular regurgitation and/or m  Placement of removable prosthodontic/orthodontic appliances
thickened leaflets. = Taking of oral impressions



96 PERIOPERATIVE CARE

= Fluoride treatments
= Taking of oral radiographs
= Orthodontic appliance adjustment.

Adapted from:

Dajani, A.S., et al. 1997. Prevention of bacterial endocarditis:
recommendations by the American Heart Association. J. Am. Dent.

Assoc. 128(8):1142. PubMed PMID: 9260427.

Dajani, A.S., et al. 1997. Prevention of bacterial endocarditis:
recommendations by the American Heart Association. Circulation
96(1):358. Review. PubMed PMID: 9236458.

Dajani, A.S., et al. 1997. Prevention of bacterial endocarditis: recom-
mendations by the American Heart Association. JAMA 277(22):1794.
Review. PubMed PMID: 9178793.



Signs and symptoms

KEY POINTS

e Listen
e Look

This chapter alphabetically summarizes a range of the more important
medical conditions.

ABDOMINAL PAIN

Abdominal pain is common and often due to gastroenteritis. Acute
and severe pain may be a symptom of more serious intra-abdominal
disease, from inflammatory bowel disease to various ‘surgical emer-
gencies’ (‘acute abdomen’); this includes appendicitis, intestinal
obstruction, perforated peptic ulcer, perforated diverticulitis, ectopic
pregnancy, twisted ovarian cyst, dissecting abdominal aneurysm, mes-
enteric embolism or thrombosis, biliary tract disease, pancreatitis and
renal stone. A leaking abdominal aneurysm is an emergency.

Gangrene and intestinal perforation can follow as little as 6 hours
after interruption of the intestinal blood supply from appendicitis, a
strangulating obstruction or arterial embolism — and can lead to poten-
tially fatal peritonitis.

ALOPECIA

Alopecia (hair loss) may be temporary and caused, for example, by
radiotherapy, cytotoxic chemotherapy, other drugs (e.g. anticoagu-
lants, retinoids, beta-blockers and oral contraceptives) or tinea capitis
(ringworm). More permanent alopecia may be:

= involutional alopecia — the gradual progressive normal thinning of
the hair seen in ageing in both sexes

= androgenic alopecia — a genetically predisposed condition that
affects both sexes, earlier in men than women, with the hairline
receding and hair from the crown gradually and permanently
disappearing (male-pattern baldness)

m alopecia areata — patchy hair loss in children and young adults
of uncertain cause, often sudden in onset and sometimes causing
complete baldness, though the hair regrows within a few years
in 90%

m  alopecia universalis — loss of all body hair of uncertain cause,
with a low chance of regrowth, especially when in children.

Autoimmune diseases, particularly lupus erythematosus, may also
cause hair loss, as may factitious (self-induced) hair-pulling.

AMENORRHOEA

Amenorrhoea — absence of menstruation (menses) — is pathological,
except before puberty, during pregnancy or early lactation, and after
the menopause. Amenorrhoea may be caused by anatomical abnor-
malities, endocrine dysfunction (hypothalamic, pituitary, adrenal,

thyroid, anorexia nervosa or other), cirrhosis, chemo- or radio-therapy,
ovarian failure or genetic defects.

Amenorrhoea is either primary (menarche has not occurred by age
16) or secondary (menses have not occurred for 3 or more months in
women who have had menses).

ANAEMIA

Anaemia is a reduction in the haemoglobin level for an individual’s
age and sex. Anaemia may be normocytic, microcytic or macrocytic,
according to the cause (Ch. 8).

ANGINA PECTORIS

See ‘Chest pain’ and Chapter 5.

ANOREXIA

Anorexia, or loss of appetite, is a non-specific symptom seen in many
conditions, but notably in malignant disease (Ch. 22), chronic infec-
tions and eating disorders (Ch. 27).

ANOSMIA

Anosmia (loss of the sense of smell) is usually due to nasal occlusion
from the common cold, rhinitis, hay fever or nasal polyps. Some loss
of smell may be normal with ageing but medications may change
or impair the ability to detect odours. Anosmia can also arise from
damage to olfactory nerves after head injury, radiotherapy or viral
infections. Systemic causes include cerebrovascular events, Alzheimer
dementia, tabes (syphilis), brain tumours, and many endocrine, nutri-
tional and nervous disorders.

ANXIETY

Anxiety is common, and may be normal or part of a psychiatric dis-
order (Ch. 10), but it may also be caused by stimulant drugs such as
amphetamines, caffeine, cocaine, ecstasy and many others — or by their
withdrawal; neurological disorders (brain trauma, infections, inner
ear disorders); cardiovascular disorders (cardiac failure, arrhythmias);
endocrine diseases (adrenal or thyroid hyperfunction, hypoglycaemia,
phaeochromocytoma); or respiratory diseases (asthma, chronic
obstructive pulmonary disease).

APHASIA

Aphasia is a language disorder that impairs both expression and
understanding of language, as well as reading and writing. Aphasia
results from damage to the left cerebral hemisphere, often as the result
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Fig. 4.1 Corneal arcus.

of a stroke, injury or tumour. Speech disorders such as dysarthria
or apraxia of speech, which also result from brain damage, may be
associated.

ARCUS (CORNEAL ARCUS)

Corneal arcus (arcus senilis) is a white or grey ring in the eyes due to
cholesterol deposits in the cornea (Fig. 4.1); it is seen mainly in older
age groups. These rings cause no visual problems but can indicate
a problem with cholesterol metabolism — and an increased risk of
ischaemic heart disease. Corneal arcus not only is associated with
high cholesterol levels, but also can be seen in people with diabetes or
hypertension, or those who smoke tobacco.

ARRHYTHMIAS

See Chapter 5.

ASCITES

Ascites is the accumulation of fluid in the peritoneal cavity, either from
peritoneal sources (bacterial, fungal or parasitic disease; cancer [malig-
nant ascites]; endometriosis or starch peritonitis) or from extraperito-
neal sources (cirrhosis, congestive heart failure, hypoalbuminaemia,
myxoedema or ovarian disease, e.g. Meig syndrome).

ATAXIA

Ataxia is incoordination or clumsiness of movement that has a cer-
ebellar, vestibular or sensory (proprioceptive) origin rather than being
the result of muscle weakness. In ataxia, movement is uncoordinated —
defined as an inability to coordinate movements finely. Causes include:
drugs (e.g. alcohol, aminoglutethimide, anticholinergics, phenytoin,
carbamazepine, phenobarbital and tricyclic antidepressants); stroke
or transient ischaemic attack (TIA); multiple sclerosis; head trauma;
poisoning; and hereditary conditions (congenital cerebellar ataxia,
Friedreich ataxia, ataxia telangiectasia). Ataxia may also follow infec-
tion (typically chickenpox or encephalitis).

Cerebellar ataxia is produced by lesions of the cerebellum or its
afferent or efferent connections in cerebellar peduncles, pons or red
nucleus.

Vestibular ataxia is produced by lesions anywhere along the eighth nerve
pathway from labyrinth to brainstem or in the vestibular nuclei. Viral
labyrinthitis is a typical cause. Nystagmus is frequently present, typically
unilateral, and most pronounced on gaze away from the side of vestibular
involvement. Vestibular ataxia is also gravity-dependent — incoordination
of limb movements cannot be demonstrated when the patient is examined
lying down but only when the patient attempts to stand or walk.

Sensory ataxia can result from abnormalities anywhere along the
afferent pathway from peripheral nerve to the parietal cortex. Clinical
findings include defective joint position and vibration sense in the leg
and sometimes the arms, unstable stance with Romberg sign (sways
with eyes shut), and a gait of slapping quality.

BACK PAIN

Back pain is a very common complaint; nearly four out of five people
experience it at some time. Most cases do not have a definable cause
but sedentary jobs and lifestyles predispose, as can obesity, or strenu-
ous sports such as football and gymnastics. Women who have been
pregnant, smokers, and workers who repetitively lift heavy objects are
all at greater risk of back pain.

Back pain can develop from:

= spinal causes — muscular disorders or strain, back overuse or
injury, pressure on a nerve root or ruptured intervertebral/
vertebral disc (‘slipped disc’), spinal arthritis, fractures or
metastases

= non-spinal causes — menstruation or premenstrual syndrome
(PMS), endometriosis or ovarian cysts.

BLEEDING TENDENCIES

Prolonged bleeding usually has a local cause such as excessive opera-
tive trauma (Ch. 5). Other causes include: haemorrhagic disease; anti-
coagulants; uncontrolled hypertension; and aspirin or other drugs that
interfere with platelet function.

BLINDNESS

See ‘Visual impairment’.

BRADYCARDIA

Bradycardia (slow pulse rate) may have intrinsic or extrinsic causes
(Ch. 5).

Intrinsic causes include: myocardial infarction, ischaemia or idiopathic
degeneration; infiltrative diseases (sarcoidosis, amyloidosis or haemo-
chromatosis); collagen diseases; myotonic muscular dystrophy; surgical
trauma; and endocarditis.

Extrinsic causes include: autonomically mediated syndromes (vomit-
ing, coughing, micturition, defecation, etc.); carotid-sinus hypersensitivity
from vagal hypertonicity; drugs (beta-adrenergic blockers, calcium-chan-
nel blockers, clonidine, digoxin, antiarrhythmic agents); hypothyroidism;
hypothermia; neurological disorders (affecting the autonomic nervous
system); and electrolyte imbalances (hypokalaemia, hyperkalaecmia).
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Table 4.1 Main causes of acute chest pain

Cause of pain

Features

Predisposing factors

Myocardial infarction

Angina pectoris

Acute abdominal pain

Dissecting aneurysm

Severe persistent crushing retrosternal pain, possibly radiating to
left arm. Unrelieved by glyceryl trinitrate. May be accompanied by
nausea or vomiting

Retrosternal pain, possibly radiating to left arm. Often previously
experienced. Relieved in 3min by glyceryl trinitrate

Pain location is of particular importance. Depending on cause,

there may be concomitant symptoms such as gastro-oesophageal
reflux, nausea, vomiting, diarrhoea, constipation, jaundice, melaena,
haematuria, haematemesis, weight loss, and mucus or blood in stool

Sudden severe chest or upper back pain, often described as tearing,

Coronary heart disease
Hypertension

Coronary heart disease

Hypertension

Serious causes: ruptured abdominal aortic aneurysm,
perforated viscus, mesenteric ischaemia, ruptured
ectopic pregnancy, intestinal obstruction, appendicitis,
pancreatitis

Men between 40 and 70 y

ripping or shearing sensation that radiates down back, loss of

consciousness, shortness of breath

Oesophagitis
antacids

Anxiety (hyperventilation)

precordial pain
Trauma Obvious history

Lung infection or tumour

Table 4.2 Causes of finger clubbing

Hereditary Respiratory

Low retrosternal pain on lying down or stooping. Improved by

Anxious patients with precordial pain. Overbreathing, panic and

Pain on inspiration. May be accompanied by dyspnoea or cough

Cardiovascular

Hiatus hernia

Stress

Pneumonia

Pleurisy
Bronchogenic carcinoma

Gastrointestinal Metabolic

Lung cancer
Bronchiolitis

Endocarditis
Cyanotic congenital

Ulcerative colitis Thyrotoxicosis

Crohn disease Acromegaly

heart disease

Fibrosing alveolitis
Asbestosis

HIV, fungal and
mycoplasmal
infections

Mesothelioma

CERVICAL LYMPH NODE ENLARGEMENT

See ‘Lymphadenopathy’.

CHEST PAIN

Angina and myocardial infarction (acute coronary syndromes) are the
main causes of acute chest pain (Table 4.1; Ch. 5).

CLUBBING OF FINGERS

Finger-clubbing is enlargement of the end of the digits. The cause is
uncertain but might be hypoxia and circulating hormones such as eryth-
ropoietin. Clubbing can be hereditary but is usually acquired (Table 4.2).

COMA

A coma is profound unconsciousness in which the person is alive but
unable to react or respond to stimuli. Coma results from central nerv-
ous system (CNS) diseases and conditions that affect CNS function,
especially brain trauma, stroke, tumour, epilepsy, infection (e.g. menin-
gitis), metabolic abnormalities (diabetic coma, ketoacidosis or electro-
lyte abnormality — hypernatraemia, hypercalcaemia), intoxication (e.g.
alcohol, drugs of abuse, analgesics, anticonvulsants, antihistamines,

Coeliac disease
Liver disease

benzodiazepines, digoxin, heavy metals, hydrocarbons, barbiturates,
insulin, lithium, organophosphates, phencyclidine, phenothiazines,
salicylates or tricyclic antidepressants), shock, hypoxia or hypotension
(arrhythmia, heart failure).

Persistent coma is termed the vegetative state. Level of conscious-
ness is assessed by the Glasgow Coma Scale (Ch. 24).

CONFUSION

The confused patient has fluctuating consciousness and impaired
orientation and short-term memory, and is usually more confused at
night. Causes are multiple and include old age, dementia and most of
the causes of coma. See also “delirium”. Delusions or hallucinations
can cause severe agitation. The confused patient should receive imme-
diate medical attention since brain damage may result from many of
the causes (see ‘Coma’). Confusional states need to be differentiated
from dementia, in which there are similar disturbances of orientation
and memory, with unimpaired consciousness.

CONSTIPATION

Constipation is the passage of small amounts of hard, dry faeces, usually
fewer than three times a week. If they do not have a bowel movement
every day, some people believe they are constipated or irregular — but
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there are no criteria for ‘normal’. Constipation is the most common gas-
trointestinal complaint.

Common causes include: lifestyle habits; inadequate dietary fibre, lig-
uids or exercise; changes in life or routine, such as pregnancy, older age
and travel; abuse of laxatives; or ignoring the urge to have a bowel move-
ment. Codeine, opioids, antacids that contain aluminium, antispasmod-
ics, antidepressants, iron supplements, diuretics and anticonvulsants
may be implicated. More important but less common causes include
colorectal disease (obstruction, scar tissue [adhesions]), diverticulosis,
tumours, strictures, irritable bowel syndrome and Hirschsprung disease.
Constipation may also be caused by systemic disease, such as neurologi-
cal disorders (multiple sclerosis, Parkinson disease, chronic idiopathic
intestinal pseudo-obstruction, stroke, spinal cord injuries), metabolic
and endocrine conditions (diabetes, thyroid dysfunction, uraemia), or
immunological disorders (amyloidosis, lupus, scleroderma).

COUGH

A cough is a sudden, voluntary or involuntary, explosive expiratory
manceuvre that intends to clear material (sputum) from the airways.
Transient cough may simply be a mechanism to expel mucus or an
inhaled foreign body. Cough is typical of respiratory, and some-
times of cardiac, disorders. Angiotensin-converting enzyme inhibitors
(ACEIs) may also produce a cough.

A morning cough persisting until sputum is expectorated typifies
chronic bronchitis. A cough that is provoked by exposure to cold air or
during exercise may suggest asthma. Cough associated with rhinitis or
wheezing or that is seasonal may be allergic. Cough induced by postural
change may suggest chronic lung abscess, tuberculosis, bronchiectasis
or a tumour. Cough associated with eating suggests a swallowing dis-
turbance, or possibly pharyngeal pouch or tracheo-oesophageal fistula.
A persistent cough should be taken seriously and tumours and infec-
tions excluded. See also “haemoptysis”

CYANOSIS

Cyanosis is a bluish or purplish tinge to the skin due to very low
oxygen saturation (SaO,) and thus excess reduced (deoxygenated)
haemoglobin. Approximately 5 g/dL of reduced haemoglobin has to be
present in the capillaries to generate the dark blue colour of cyanosis.
For this reason, patients who are anaemic may be hypoxaemic without
showing any cyanosis.

Peripheral cyanosis is a dusky or bluish tinge to the fingers and toes.
When unaccompanied by hypoxaemia, it is caused by peripheral vaso-
constriction as in the cold, especially in Raynaud disease.

Central cyanosis (where the colour is also seen in the lips or the
mouth) is more serious and is usually an indication of hypoxaemia
because of cardiac failure or respiratory disease, or both in cor pulmo-
nale. Many factors, from natural skin pigment to room lighting, can
affect detection of cyanosis and, if hypoxaemia is suspected, measure-
ment of the oxygen level is necessary (arterial blood gas determination,
pulse oximetry). Central cyanosis is an indication of gross hypoxia;
such patients needing conscious sedation must be dealt with in hospital.

DELIRIUM

Delirium is a state of mental confusion, caused by a disturbance in
normal brain functioning, which develops quickly and usually fluctu-
ates in intensity. More frequent in older people, delirium affects 1 in 10
hospitalized patients and is common in many terminal illnesses.

In contrast to dementia, delirium appears quickly, in hours or
days, with a fluctuating level of consciousness. There may be limited
awareness of the environment; confusion or disorientation (especially
of time); memory impairment, especially of recent events; hallucina-
tions, illusions and misinterpreted stimuli; mood disturbance, possibly
including anxiety, euphoria or depression; and language or speech
impairment. There are many possible causes of delirium, including:

= metabolic encephalopathy — hepatic or renal failure, diabetes,
hyperthyroidism or hypothyroidism, vitamin deficiencies, fluid
and electrolytes imbalance or severe dehydration

= drug intoxication — alcohol, anticholinergics (including atropine,
hyoscine [scopolamine], chlorpromazine and diphenhydramine),
sedatives (including barbiturates and benzodiazepines),
antidepressants (including lithium, anticonvulsant drugs,
corticosteroids), anticancer drugs (including methotrexate,
procarbazine, cimetidine) and street drugs (e.g. marijuana,
lysergic acid diethylamide [LSD], amphetamines, cocaine,
opioids, phenylcyclidine, inhalants, legal highs)

= poisons — e.g. carbon monoxide, heavy metals, insecticides (e.g.
parathion and carbaryl), mushrooms (such as Amanita spp.) and
plants (jimsonweed [Datura] and morning glory [Ipomoea spp.])

= fever, cerebral disorders (infection, head trauma, epilepsy,
cerebrovascular events, brain tumour), blood gas changes
(hypoxaemia, hypercapnia) or following surgery.

DEMENTIA

Dementia is a progressive loss of mental ability, including the ability
to remember, think and reason (Ch. 10). The most common features
include changes in memory, behaviour, mood and personality, and dif-
ficulty in communicating or understanding. Alzheimer disease is the
most common form and responsible for about 50% of cases. Vascular
dementia is the second leading cause and is a result of several TIAs.
Other causes include parkinsonism, Huntington disease, human
immunodeficiency virus (HIV) infection and Creutzfeldt-Jakob dis-
ease. Dementia may be reversible if caused by brain diseases or condi-
tions such as tumours, depression or alcoholism.

DIARRHOEA

Diarrhoea is defined as loose, watery stools passed more than three
times in a day. Diarrhoea may be temporary, such as from an infection;
this is common, usually lasts a day or two and resolves spontaneously.
Prolonged diarrhoea can be a sign of other disorders, particularly
intestinal disease such as infections: bacterial infections or toxins, such
as preformed staphylococcal enterotoxin (from S. aureus) in contami-
nated food or water; viral infections; parasites; food intolerances (e.g.
to lactose); drug reactions (such as to antibiotics like clindamycin, and
antacids containing magnesium); intestinal diseases (inflammatory
bowel disease, coeliac disease or irritable bowel syndrome); or after
surgery (e.g. gastric surgery or cholecystectomy).

Where food hygiene is poor, diarrhoea can be life-threatening,
especially if due to infections such as shigellosis (bacillary dysentery),
Escherichia coli or cholera. The passing of blood in the stools is typical
of severe diarrhoea — termed dysentery.

DIPLOPIA

Double vision (diplopia) is the simultaneous perception of two images of
a single object displaced horizontally, vertically or diagonally (i.e. both
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Table 4.3 Causes of diplopia

Structure involved Site Causes Features that may be associated
Extraocular muscles Orbit Trauma Middle-third facial fracture
Exophthalmos Thyrotoxicosis
Myasthenia gravis Myopathy
Cranial nerves lll, IV and VI Orbit Trauma, tumour, sarcoid Middle-third facial fracture

Cranial nerve nuclei

Superior orbital fissure

Cavernous sinus
Skull base

Brainstem

Trauma, tumour, sarcoid

Aneurysms, infection, fistula, trauma
Aneurysms, tumours, meningitis, fractures

Vascular lesions, tumours, multiple sclerosis

Often several muscles paralysed. Involvement of
ophthalmic division of trigeminal. Pupil often normal

Similar to superior orbital fissure syndrome

May be involvement of single nerves; may be pupil
dilatation

May be involvement of trigeminal or facial nerves

vertically and horizontally) in relation to each other. Diplopia is caused
by misalignment of the eyes due to visual functional defects, mainly
stemming from eye muscle or neurological disorders; by a structural
defect in the eye’s optical system; or by drugs (e.g. alcohol, phenytoin,
carbamazepine or lamotrigine). Diplopia may be an occasional transient
complication of dental LA injections, presumably because anaesthetic
tracks to the inferior orbital fissure, where it can block orbital nerves.
Diplopia is not uncommon after maxillofacial or head trauma (from
assault, accident and/or alcohol or drugs) but usually resolves spontane-
ously within a few days or weeks. Persistent diplopia after trauma can
be caused by blow-out fractures of the floor of the orbit, entrapment of
(or damage to) the orbital muscles or damage to the suspensory ligament
to the frontal process or the zygomatic bone. Later fibrous adhesions
between the orbital periosteum and coverings of the eye may cause
permanent limitation of movement, as may injury to cranial nerves III,
IV and VI (Table 4.3). Paralytic strabismus is characterized by variable
deviation of the ocular axes according to the position of gaze and is the
usual type of strabismus that follows maxillofacial injuries.

DIZZINESS

Dizziness (vertigo) is a sensation of feeling unsteady or giddy, some-
times with a sensation of movement, spinning or floating. It is often
due to disorders of the labyrinth. Movement of fluid in the semicircular
canals signals the direction and speed of rotation of the head. Dizziness
can also be due to central vestibular disorders (a problem in the brain
or its connecting nerves); Méniére disease — an inner-ear fluid balance
disorder that also causes fluctuating hearing loss and tinnitus (ringing
in the ears); or perilymph fistula — a leakage of inner ear fluid to the
middle ear. Dizziness can follow head injury or physical exertion; rarely,
it has no known cause. Benign paroxysmal positional vertigo (a brief
intense sensation of vertigo caused by a specific positional change of
the head), labyrinthitis (inner ear infection) and vestibular neuronitis
(a viral infection of the vestibular nerve) are other causes. Systemic
disorders (vascular disorders) may occasionally be implicated.

DROOLING

See ‘Sialorrhoea’.

DRY MOUTH

Important causes of dry mouth (hyposalivation) are drugs, irradiation
of major salivary glands, Sjogren syndrome and infections (Box 4.1).

or complex neurological disorders

Box 4.1 Causes of dry mouth

latrogenic

e Drugs (antimuscarinics, sympathomimetics)

e Cancer therapy (irradiation of salivary glands, radioactive iodine,
cytotoxic drugs)

e  Graft-versus-host disease

Salivary gland disease
e Aplasia

e Sjogren syndrome
e  Sarcoidosis

e Infection with HIV, human T-lymphotropic virus 1 (HTLV-1), hepatitis C
or other viruses

e Infiltrates (amyloidosis; haemochromatosis)
e  (Cystic fibrosis
e Others

Dehydration

e Diabetes mellitus

e Diabetes insipidus

e Renal failure

e Haemorrhage

e Other causes of fluid loss or deprivation

If dry mouth occurs when salivary flow is normal, it may be psycho-
genic. Smoking and alcohol use aggravate the complaint of dry mouth
— Xerostomia.

DUPUYTREN CONTRACTURE

Dupuytren contracture affects the hands and fingers, cause one or
more finger, on one or both hands, to bend into the palm (Fig. 4.2).
Apart from familial cases, diabetes, epilepsy, heavy smoking and heavy
alcohol consumption have also been linked to the contracture.

DYSPHAGIA

Swallowing is a process by which food and liquid move from the
mouth, through the pharynx and then the oesophagus, and into the
stomach. Each individual swallows 500-2000 times per day and swal-
lowing also occurs during sleep. It is divided into three phases:

m  Oral - food is reduced to a bolus, chewed, mixed with saliva and
then transported from the anterior to the posterior oral cavity.
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Fig. 4.2 Dupuytren contracture affecting both hands.

= Pharyngeal — the velopharyngeal opening completely closes,
the hyoid and larynx ascend and the epiglottis folds down. The
tongue base makes contact with the pharyngeal wall to form a
seal and the pharyngeal muscles start to contract. The laryngeal
inlet closes and the vocal cords adduct. The cricopharyngeus
then relaxes, the upper oesophageal inlet opens and apnoea
prevents food from entering the airway.

= Oesophageal — the upper oesophageal sphincter opens and
peristalsis carries the bolus through the oesophagus to the
stomach. This phase may take 10-12 seconds.

Cranial nerves IX to XII, and the pharyngeal muscles in particular,
are essential to swallowing (Box 4.2). Dysphagia is ‘difficulty in swal-
lowing’ (from the Greek dys meaning difficulty or disordered, and
phagia ‘to eat’) and has many causes; older people in particular may
develop swallowing dysfunction. This is due mainly to conditions such
as cerebrovascular events or Parkinson’s disease. People with mental
impairment often have cognitive and physiological impairments that
may result in dysphagia.

Dysphagia may be secondary to defects in any stage of the swallow-
ing process:

Neurological causes — may be fixed or progressive (Table 4.4)
Mechanical and obstructive causes:
Infections, e.g. tonsillitis, dental abscess, tuberculosis
Traumatic injuries to the face/neck
Reduced muscle compliance
Zenker diverticulum (pharyngeal pouch)
Thyromegaly
Oesophageal strictures
Oesophageal malignancies
Lung malignancies/lymphomas
Head/neck malignancies
Cervical osteophytes.
®  Drug-induced, caused by:
+ medications affecting the oesophageal muscles, e.g.
oxybutynin, tolterodine
+ combinations of medications that produce a dry mouth,
e.g. diuretics, calcium-channel blockers, antihistamines;
antipsychotic/neuroleptic drugs may cause a dry mouth and,

® 6 6 6 6 6 6 O o o

Box 4.2 Causes of dysphagia

Psychogenic

e  Globus hystericus

Organic

Mouth

e Dry mouth

e Inflammatory or neoplastic lesions

Pharynx

¢ Inflammatory or neoplastic lesions

e Foreign bodies

e Sideropenic dysphagia (Paterson-Brown-Kelly syndrome)
e Pouch

Oesophagus

e Benign stricture

e Inflammatory or neoplastic lesions

e Scleroderma

e External pressure from mediastinal lymph nodes

Neurological and neuromuscular causes
e Achalasia

e Cerebellar disease

e Cerebral palsy

e Cerebrovascular accidents

e Cerebrovascular disease (pseudobulbar palsy)
e Dermatomyositis

e Diphtheria

¢ Guillain—-Barré syndrome

e Motor neuron disease

e Muscular dystrophies

e Myasthenia gravis

e Myopathies

e  Parkinsonism

e Poliomyelitis

e Syringobulbia

Table 4.4 Neurological causes of dysphagia

Non-progressive Progressive

Cerebral palsy Amyotrophic lateral sclerosis
Cerebrovascular events Cerebrovascular events
Post-surgery Dementia

Traumatic brain injury Head and neck malignancies

Huntington disease
Multiple sclerosis

Muscular/myotonic
dystrophy

Myasthenia gravis
Parkinson disease
Supranuclear palsy

+ drugs affecting the CNS and swallowing (antiepileptic
medication, benzodiazepines, narcotics and smooth muscle

.. . 1 ts).
additionally, some can cause movement disorders that may relaxants)
affect the muscles of the face and tongue used in swallowing Swallowing may be assessed by watching for signs of leakage from
(e.g. haloperidol, risperidone, clozapine) the mouth, facial weakness, poor muscular coordination, delayed

+ local anaesthetics used for dental treatment, which may cause ~ pharyngeal/laryngeal elevation, choking, breathlessness and changes in
a temporary loss of sensation and ability to swallow voice quality after swallowing. The ‘gold standard’ is videofluoroscopy
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(VFS; modified barium swallow), in which radio-opaque barium lig-
uid is swallowed by the patient and moving images of swallowing are
captured. Fibreoptic endoscopic evaluation of swallowing (FEES)
with nasoendoscopy has an advantage over VFS in that it is a bedside
procedure with no radiation exposure.

Swallowing problems may lead to inhalation of either oropharyngeal
or gastric contents into the airway. Aspiration may lead to chest infec-
tions, which are the leading cause of death in such people. The main
risk of dysphagia is choking if the passage of air to the lungs is blocked
by a foreign body; this is a precursor to asphyxiation. Signs of chok-
ing include coughing, gagging, inability to speak, breathe or cry, loss
of consciousness and cyanosis. If the obstruction is not successfully
removed, the patient is at risk from asphyxiation and ultimately death.

The major dental concern when treating patients with dysphagia is
the risk of aspiration during treatment, which may lead to choking or
aspiration pneumonia.

DYSPNOEA

Dyspnoea is difficulty in breathing. Functional causes include anxiety,
panic disorders and hyperventilation. Organic causes include cardiac
and respiratory disorders and anaemia. Dyspnoea is typically exacer-
bated by exercise, but may occur at rest and persist or worsen when
lying down (orthopnoea). Paroxysmal nocturnal dyspnoea (cardiac
asthma) is a sudden attack of severe dyspnoea due to pulmonary
oedema that wakes the patient from sleep with a terrifying sensation
of suffocation.

DYSRHYTHMIAS

See Chapter 5.

DYSURIA

Dysuria is the sensation of pain or burning on urination. It is more
common in women than in men, and then bacterial cystitis (usually after
intercourse) is the commonest cause. In men too, dysuria is usually a
result of urinary tract infection — in younger patients most often caused
by a sexually transmitted organism such as Chlamydia trachomatis. In
those over 35 years, coliform bacteria predominate and infection typi-
cally results from urinary stasis secondary to prostatic hyperplasia.
Dysuria in either sex may occasionally be caused by renal calculus,
genitourinary malignancy, spondyloarthropathy and medications.

EARACHE

As aircraft descend, pressure rises even in the normal middle ear, and
this can cause excruciating pain. Earache (otalgia) is commonly due
to middle ear infection (otitis media) and is especially common in
children, often following a sore throat or cold. There is severe pain
and often a temporary loss of hearing; with severe infections, the ear
drum may perforate, causing a leakage of pus from the ear. Tumours
in the middle ear are uncommon but include cholesteatoma. Pain may
be referred to the ear from elsewhere, such as tongue cancer, the antra,
dental abscesses and temporomandibular disorders.

ENCOPRESIS

Encopresis is the soiling of underwear with stool by children who
are past the age of toilet training, but it is not considered a medical
condition unless the child is at least 4 years old. A large amount of
hard stool is in the intestine, and stool leaks around this mass and
out through the anus. The best way to prevent encopresis is to avoid
constipation by eating a varied diet with plenty of fruits and vegetables
and wholegrain bread and cereals.

EPILEPSY

See Chapter 13.

EPISTAXIS (NOSEBLEEDS)

Most nosebleeds are caused by nose-picking, minor nose injuries, the
common cold, or vigorous nose-blowing or sneezing. Rarely, they may
be caused by a foreign body lodged in the nose, barotrauma, chemical
irritants, drugs (e.g. anticoagulants, anti-platelet agents, non-steroidal
anti-inflammatory drugs [NSAIDs] or vitamin E), maxillofacial or
nasal surgery, hereditary telangiectasia or thrombocytopenia.

EROSION OF TEETH

Tooth erosion can result from exposure to dietary acidic sources (carbon-
ated drinks, citrus fruits and juices, pickles, vinegar, wine) or some drugs
(e.g. chewable vitamin C); regurgitated gastric contents (anorexia nervosa,
bulimia, gastro-oesophageal reflux or alcoholism); industrial sources
(various acids); or, rarely, other sources (e.g. swimming-pool water).

EXOPHTHALMOS

See ‘Proptosis’.

FAINTING (VASOVAGAL SYNCOPE)

Syncope, commonly called fainting or ‘passing out’, is a temporary loss
of consciousness due to a sudden decline of brain blood flow. Syncope
can occur in otherwise healthy people and affects all age groups, but does
so more often in older people. Vasovagal syncope is a reflex mediated
by autonomic nerves in which there is splanchnic and skeletal muscle
vasodilatation, bradycardia and thus diminished cerebral blood flow,
leading to loss of consciousness. Fainting can be precipitated by psycho-
logical factors (e.g. pain, or fear at the sight of a needle or blood); postural
changes; hypoxia; or carotid sinus syndrome. The latter is usually seen in
older patients in whom mild pressure on the neck causes a vagal reaction,
leading to syncope with bradycardia or cardiac arrest. Vasovagal syncope
is treated by having the patient lie down with their legs raised (Ch. 1).

Recurrent syncope with complex associated symptoms in so-called
neurally mediated syncope (NMS) is associated with any of the follow-
ing: preceding or succeeding sleepiness, preceding visual disturbance
(‘spots before the eyes’), sweating and light-headedness. Other types
of syncope include:

= carotid sinus — happens because of carotid artery constriction
after turning the head, while shaving, or when wearing a tight
collar
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m  vertebrobasilar — occurs when arterial disease in the upper spinal
cord or lower brain causes syncope if there is a reduction in
blood supply, which may occur with extending the neck

m  cardiogenic — is more common in older patients, and includes
arrhythmic, obstructive, ischaemic, drug or cardiomyopathic
causes

= orthostatic (postural) — is as common as vasovagal syncope
but caused by a change in body posture, most often associated
with movement from lying or sitting to a standing position; it
does not necessarily signal any serious underlying disease. The
most susceptible individuals are older frail people, or persons
dehydrated from hot environments or inadequate fluid intake

= neuropathic — may be seen in neurological disorders such as
parkinsonism, postural orthostatic tachycardia syndrome
(POTS), and diabetic or other types of neuropathy

m  drug-related — is caused by diuretics, beta-blockers, calcium
antagonists, ACEI, nitrates, antipsychotics, antihistamines,
L-dopa, narcotics and alcohol.

FACIAL PARALYSIS

See Chapter 13.

FACIAL SENSORY LOSS

See Chapter 13.

FEVER (PYREXIA)

Normal body temperature (37°C) has a diurnal rhythm, lower in the
morning before dawn and higher in the afternoon. Temperature con-
trol activities balance heat loss and production. An abnormal rise in
body temperature is caused by either hyperthermia or fever. In fever,
the body temperature controls are functioning correctly, but the hypo-
thalamic set point is raised by exogenous or endogenous pyrogens;
temperature rises as the body responds to cytokines such as interleu-
kin-1, produced by microorganisms or immunocytes.

The main causes of fever include: infections, tumours, drugs (e.g.
chemotherapy drugs, biological response modifiers, and antibiotics
such as vancomycin and amphotericin), neuroleptic malignant syn-
drome, blood transfusion reactions, connective tissue disorders, cere-
brovascular events and or graft-versus-host disease.

Fever may, in children under 6 years, be complicated by seizures
(febrile convulsions) and, in older persons when the hypothalamus
temperature-regulating centres may function poorly, by arrhythmias,
heart failure, cerebral hypoxia and confusion.

GASTROINTESTINAL BLEEDING

Bleeding in the digestive tract can be the result of many different con-
ditions, some of which are life-threatening. Bleeding can sometimes be
unnoticed (occult or hidden bleeding), but the faecal occult blood test
(FOBT) checks stool samples for traces of blood, detecting bleeding
from almost anywhere in the digestive tract. Causes of gastrointestinal
bleeding, apart from drugs such as NSAIDs, include lesions in: the
oesophagus (oesophagitis [hiatus hernia], varices, tears [Mallory—
Weiss syndrome, after severe vomiting], cancer); the stomach (ulcers,

gastritis, cancer); the small intestine (duodenal ulcer, inflammatory
bowel disease); and the large intestine and rectum (haemorrhoids,
infections, ulcerative colitis, diverticular disease, polyps or cancer).

The appearance of blood in the faeces depends upon the site and
severity of bleeding. Bleeding from the oesophagus, stomach or duo-
denum can cause black or tarry stools (melaena). The stool may be
mixed with darker blood if the bleeding is higher in the colon. Blood
originating from the rectum or lower colon is bright red.

Vomited blood may be bright red or have the appearance of coffee
grounds.

Endoscopy permits examination of the oesophagus, stomach, duo-
denum (oesophagoduodenoscopy), colon (colonoscopy) and rectum
(sigmoidoscopy), and facilitates biopsies. Magnetic resonance imaging
(MRI), computed tomography (CT), barium radiography, angiog-
raphy, radionuclide scans and ultrasound can also be used to locate
sources of chronic occult gastrointestinal bleeding.

GINGIVAL SWELLING

Gingival swelling may be localized or generalized. It is usually drug-
induced gingival overgrowth (DIGO), but occasionally is due to a
systemic disease (Box 4.3).

HAEMATEMESIS

Haematemesis (blood in the vomit) typically results from blood regur-
gitation from the gastrointestinal tract (mouth, pharynx, oesophagus,
stomach and small intestine). Conditions that cause haematemesis
include bleeding ulcer(s), neoplasms, angiomas or varices in the stom-
ach, duodenum or oesophagus; prolonged and vigorous retching,
which may tear small blood vessels of the throat or oesophagus; drugs;
and ingested blood (e.g. swallowed after a nosebleed) or gastroenter-
itis. It may be difficult to distinguish haematemesis from coughing up
blood from the lung (haemoptysis) or a nosebleed (bloody postnasal
drainage), but it can also cause blood in the stool.

HAEMATURIA

Haematuria, blood in the urine, typically originates in the urinary
tract (urethra, bladder or ureter) but, in women, vaginal/uterine blood
may appear in the urine and, in men, a bloody ejaculate is usually due
to a prostate disorder. Causes of haematuria include: haematological
disorders (e.g. coagulopathies, sickle cell disease, renal vein thrombo-
sis or thrombocytopenias); renal and urinary tract diseases (calculi,
benign familial haematuria, infection, tumours, renal vein thrombosis,
systemic lupus erythematosus, haemolytic-uraemic syndrome, ana-
phylactoid (Henoch—Schoénlein) purpura, polycystic kidney disease,
glomerulonephritis, congenital anomalies); prostatitis; hypercalciuria
(increased calcium in urine); urethral ulceration or meatal stenosis;
trauma (fractured pelvis, renal trauma, urethral trauma, surgical pro-
cedures, including catheterization, circumcision, surgery and biopsy);
or drugs (anticoagulants, cyclophosphamide, metirosine, oxyphen-
butazone, phenylbutazone or tiabendazole).

HAEMOPTYSIS

Haemoptysis is the coughing or expectoration or spitting up of blood
or bloody mucus from the lungs. It may be confused with bleeding
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Box 4.3 Causes of gingival enlargement

Generalized

Congenital

e Aspartylglycosaminuria

e  Fucosidosis

e Hereditary gingival fibromatosis and related disorders
e Hypoplasminogenaemia

e Infantile systemic hyalinosis

e Leprechaunism (Donohue syndrome)
e Mucopolysaccharidosis I-H

e Pfeiffer syndrome

e Primary amyloidosis

Acquired

Haematological

e Acute myeloid leukaemia

e  Pre-leukaemic leukaemia(s)

e Aplastic anaemia

e Vitamin C deficiency

Drugs

e  Phenytoin

e Ciclosporin

e Calcium-channel blockers

Localized

Congenital

e Fabry syndrome (angiokeratoma corporis diffusum universale)
e Cowden syndrome (multiple hamartoma and neoplasia syndrome)
e Tuberous sclerosis

e Sturge-Weber angiomatosis

e Congenital gingival granular cell tumour

Acquired

Epulides

e  Pregnancy epulis

e  Fibrous epulis

e Giant-cell epulis (e.g. secondary to primary hyperparathyroidism)

Granulomatous conditions
e Pyogenic granuloma

e Sarcoidosis

e Crohn disease

e Orofacial granulomatosis
e Wegener granulomatosis

Infections with human papillomavirus (HPV)
e Papilloma

e Condyloma

e  Warts

e Heck disease

Tumours

e Squamous cell carcinoma

e Lymphomas

e Langerhans cell tumours

e Multiple myeloma

e Kaposi sarcoma

e Plasmacytomas

e  Other primary and secondary neoplasms

from the mouth, nose, throat or gastrointestinal tract. Apart from
a simple recent nosebleed and irritation of the throat from violent
coughing, causes may include diagnostic tests (bronchoscopy, laryngo-
scopy, biopsy, mediastinoscopy or spirometry), pulmonary infection,

bronchitis, bronchiectasis, cancer, embolus, oedema, cystic fibrosis and
systemic lupus erythematosus.

HALITOSIS (ORAL MALODOUR)

Volatile sulphur compounds (VSC) of microbial origin are at least
partly responsible for oral malodour (bad breath). Oral malodour
is common on awakening (morning breath), and then transient and
rarely of any special significance, probably resulting from increased
microbial metabolic activity during sleep, aggravated by a physio-
logical reduction in salivary flow, lack of nocturnal physiological oral
cleansing (e.g. movement of the facial and oral muscles) and variable
oral hygiene procedures prior to sleep. Starvation can lead to a similar
malodour.

Malodour at other times may be due to ingestion of certain food
and drinks, such as spices, garlic, onion, durian, cabbage, cauliflower
and radish, or of habits such as smoking tobacco or drinking alcohol,
and is usually transient. It is considered to arise from both intraoral
(food debris) and extraoral (respiratory) origins. Halitosis is most fre-
quently due to oral infection (such as the tongue flora or periodontal
disease), and rarely stems from systemic causes (Table 4.5).

HEADACHE

See Chapter 13.

HEARING IMPAIRMENT

Hearing loss is categorized on which part of the auditory system is
damaged. There are three basic types of hearing loss: conductive, sen-
sorineural and mixed.

Conductive hearing loss is due to middle or external ear disorders —
when sounds that should be carried from the tympanic membrane to
the inner ear are blocked by, for example, foreign bodies, wax, fluid,
infection or abnormal bone growth.

Sensorineural hearing loss is due to defects of the cochlear nerve
or its central connections — as in damage to the inner ear or auditory
nerve (e.g. in birth defects, head injury, surgery, tumours, certain drugs,
hypertension or stroke). Hearing can be lost by exposure to very loud
noises, (pop music, explosions, loud machinery, etc.), particularly for
long periods.

Deafness is common and, in 30% of cases, is hereditary. It may
occasionally be associated with congenital malformations, such as first
arch syndromes. Age-related changes include especially presbycusis —
the most common hearing problem in older people and linked to inner
ear changes.

Hearing aids are available to help. Differing in design, size, amount
of amplification, ease of handling, volume control and special fea-
tures, all have similar components that include a microphone to detect
sound, an amplifier to make the sound louder, and a receiver (min-
iature loudspeaker) to deliver the sound into the ear. Bone-anchored
hearing aids are implantable devices that act by directly stimulating the
inner ear through the bone. Hearing assistive devices are available for
use with or without hearing aids. Electromagnetic interference can be
an issue with these aids (Ch. 5).

People with a severe-to-profound hearing loss who cannot be helped
with hearing aids may find cochlear implants of benefit. Cochlear
implants stimulate the auditory nerve directly, helping sensorineural
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Table 4.5 Main causes of halitosis

Causes

Examples

Plaque-related gingival and
periodontal disease

Oral ulceration

Hyposalivation

Tongue coating

Wearing dental appliances
Dental conditions

Bone diseases

Respiratory system

Gastrointestinal tract

Metabolic disorders (blood-borne)

Drugs (blood-borne)

Psychogenic causes

Gingivitis

Periodontitis

Necrotizing ulcerative gingivitis
Pericoronitis

Abscesses

Systemic disease (inflammatory/
infectious disorders, cutaneous,
gastrointestinal and
haematological disease)

Malignancy

Local causes

Aphthae

Drugs

Drugs

Sjogren syndrome
Radiotherapy
Chemotherapy

Poor hygiene

Poor hygiene

Food packing

Jaw dry sockets
Osteomyelitis
Osteonecrosis

Malignancy

Sinusitis

Antral malignancy

Cleft palate

Foreign bodies in the nose
Nasal malignancy
Tonsilloliths

Tonsillitis

Pharyngeal malignancy
Lung infections
Bronchitis

Bronchiectasis

Lung malignancy
Oesophageal diverticulum
Gastro-oesophageal reflux disease
Malignancy

Acetone-like smell in uncontrolled
diabetes

Uraemic breath in renal failure
Foetor hepaticus in liver disease

Trimethylaminuria (fish odour
syndrome)

Hypermethioninaemia
Cystinosis

Amphetamines

Chloral hydrate

Cytotoxic agents

Dimethyl sulfoxide (DMSO)
Disulfiram

Nitrates and nitrites
Phenothiazines

Solvent abuse

hearing loss. They have external parts behind the ear (receiver)
and internal (surgically implanted) electrodes. People with cochlear
implants are more likely to contract bacterial meningitis than those
without. In addition, some children who are candidates for cochlear
implants have inner ear anatomical abnormalities that may increase
their risk for meningitis. The Centers for Disease Control (CDC) rec-
ommend that these children receive pneumococcal vaccination.

Precautions are needed for electrosurgery in patients with cochlear
implants; use bipolar where possible. If monopolar diathermy is nec-
essary, ensure that the distance between the active electrode and the
return electrode is as short as possible by using a return electrode mat.
It is always important when communicating with people with hearing
impairment to face them, without a face mask, and to speak clearly, in
the absence of extraneous noise. The sign language (‘deaf’) alphabet
helps (Fig. 4.3).

HEART FAILURE

Heart failure is usually the result of cardiac disease, but an otherwise
normal heart can fail as a consequence of overload (e.g. severe anae-
mia). The common causes are ischaemic heart disease, hypertension,
valve disease and chronic obstructive pulmonary disease. Failure can
affect either the left or the right side of the heart predominantly, but
left-sided heart failure is more common. Failure of one side of the
heart usually leads to failure of the other. Right-sided failure often
follows left-sided failure, particularly when there is mitral stenosis, and
causes congestive cardiac failure (CCF). See also Chapter 5.

HEPATOMEGALY

Hepatomegaly is enlargement of the liver beyond its normal size. The
lower edge of the liver normally comes just to the lower edge of
the ribs (costal margin) on the right side and it cannot be palpated.
The diagnosis must be confirmed by imaging.

Causes include infections (viral, bacterial or parasitic, e.g. viral
hepatitis, infectious mononucleosis); malignancy (leukaemias, tumour
metastases, neuroblastoma, hepatocellular carcinoma); anaemias;
storage diseases (Niemann-Pick disease, hereditary fructose intoler-
ance, glycogen storage disease); heart failure; congenital heart disease;
toxins (e.g. alcohol); primary biliary cirrhosis; sarcoidosis; sclerosing
cholangitis; haemolytic—uraemic syndrome; or Reye syndrome.

HIRSUTISM (HYPERTRICHOSIS)

Hirsutism is the excessive growth of dark, coarse body hair in women
(and children), and typically appears in a male distribution pattern.
Excessive facial hair is usually the most troublesome aspect. Signs
of masculinization, such as voice deepening, increased muscle mass,
decreased breast size, increased genital size and menstrual irregulari-
ties, may be associated.

Common causes of hirsutism include: genetic factors, endocrine
abnormalities (polycystic ovarian syndrome, Cushing syndrome,
adrenocortical carcinoma, congenital adrenal hyperplasia, precocious
puberty, pregnancy, menopause, ovarian tumour or cancer, ovarian
overproduction of androgens) or drugs (androgens, aminogluteth-
imide, calcium-channel blockers, ciclosporin, finasteride, phenytoin,
glucocorticoids, metoclopramide and minoxidil).
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Standard manual alphabet

RS I
5 & f=

Fig. 4.3 Manual alphabet.

HOARSENESS

Hoarseness is usually due to acute laryngitis, secondary to excessive
talking/singing/shouting, or caused by a viral upper respiratory infec-
tion such as a cold, and is self-limiting. Chronic laryngitis is the com-
monest cause of persistent hoarseness; predisposing factors are usually
smoking and voice abuse. However, any patient with hoarseness per-
sisting for over 1 month should be investigated for trauma to the vocal
cords (from persistent shouting or singing — singer’s nodules); thyroid
cancer; laryngeal cancer; surgical damage to the vagus or recurrent
laryngeal nerve during thyroid or cardiovascular surgery; and psycho-
logical problems.

HOSTILITY

Hostile (acutely disturbed) patients can totally disrupt their environ-
ment and harm those with whom they come into contact. Frequently,
the cause is drug/alcohol intoxication or an acute psychosis. Otherwise,
the disorder may be due to infection or withdrawal of drugs (alcohol
or other drugs of abuse). If the patient appears unresponsive to

reason, no treatment should be attempted, but the physician or psychi-
atrist should be contacted. No attempt should be made to sedate the
patient; benzodiazepines usually worsen violently psychotic behaviour
and adequate doses of phenothiazines, such as chlorpromazine, can
cause severe hypotension. If the patient becomes violent, the police
have to be called to restrain them; ambulance personnel cannot usu-
ally manage such cases. The usual treatment, once the patient has been
forcibly restrained, is to give haloperidol by injection.

HYPERPIGMENTATION
Most pigmentation is racial in origin. Local pigmentations, such as
a tattoo, are common. Systemic causes of hyperpigmentation, apart
from suntan, are rare (Box 4.4).

HYPERTHERMIA

Hyperthermia is an unusual rise in body temperature above normal,
caused by disordered body temperature control. A group of inherited
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Box 4.4 Causes of hyperpigmentation

Congenital

e Racial (even in some Caucasians)
e Naevi
e Syndromes

Peutz-Jeghers syndrome: oral and perioral hyperpigmentation with
small intestine polyps

Carney complex: lentiginosis due to adrenal disease, and multiple
neoplasia such as myxomas of skin, heart and breast, schwannomas,
pituitary adenomas, testicular and thyroid tumours

Laugier-Hunziker syndrome: oral and perioral hyperpigmentation with
nail pigmentation

NAME syndrome (naevi, atrial myxoma, myxoid neurofibromas and
ephelides)

LAMB syndrome (lentigines, atrial myxoma, mucocutaneous myxoma,
blue naevi)

LEOPARD syndrome: lentigines with hypertrophic cardiomyopathy, or
arterial dissections
Acquired
Endocrine or metabolic
e Addison disease
e Adrenocorticotropic hormone (ACTH) therapy
e ACTH-producing tumours (lung cancer)
e Haemochromatosis
e Nelson syndrome

Neoplastic
e Melanoma
e Kaposi sarcoma

Foreign bodies

Drugs
e Smoking

e Antimalarials

e Cytotoxics (particularly busulfan)
e Oral contraceptives

e Phenothiazines

e Minocycline

e Zidovudine

e Clofazimine

Others

e Human immunodeficiency syndrome (HIV) infection and acquired
immunodeficiency syndrome (AIDS)

muscle problems, characterized by muscle breakdown following cer-
tain stimuli, is termed malignant hyperthermia. Attacks can be precip-
itated by anaesthesia, extreme exercise, fever or certain drugs (Ch. 23).

HYPERVENTILATION

See ‘“Tachypnoea’.

HYPODONTIA

Most missing teeth are caused by tooth extraction. Hypodontia is the
developmental absence of teeth and affects about 5% of the popula-
tion. The teeth most commonly missing, apart from third molars, are
the mandibular second premolars, maxillary lateral incisors and maxil-
lary second premolars. Severe hypodontia is the absence of six or more
teeth and can be a feature of ectodermal dysplasia, Down syndrome,
hemifacial microsomia and van der Woude syndrome.

HYPOGLYCAEMIA

Hypoglycaemia (low blood sugar) is when blood glucose levels drop,
causing the patient to feel weak, drowsy, confused, hungry, aggressive
and dizzy. Pallor, headache, irritability, trembling, sweating, rapid
pulse and a cold, clammy feeling are other signs and, in severe cases,
unconsciousness or coma can result.

Hypoglycaemia is caused by diabetes (insulin or drug overdose, miss-
ing or delaying a meal, eating too little food for the amount of insulin
taken); exercising too strenuously, particularly when associated with
beta-blocker medication; prolonged fasting; certain foods and drinks
(alcohol, aspirin [in some children], unripe Jamaican ackee fruit);
liver disease; hormonal states (early pregnancy, insulinomas, growth
hormone deficiency, breast cancer and adrenal cancer); or heredi-
tary enzyme deficiencies (hereditary fructose intolerance [attacks of
hypoglycaemia, marked by seizures, vomiting and unconsciousness] or
galactosaemia [also causes vomiting, weight loss and cataracts]).

HYPOTENSION

See ‘Low blood pressure’.

HYPOTHERMIA

Cold exposure is the main cause of hypothermia (low body tem-
perature). Conditions that may predispose include drugs (alcohol,
anxiolytics, antidepressants, antiemetics and some over-the-counter
cold remedies); illnesses that restrict activity (stroke or other causes
of paralysis, severe arthritis, Parkinson disease, Alzheimer disease); or
hypothyroidism.

IMPOTENCE

Impotence is the term used particularly for erectile dysfunction (ED),
lack of sexual desire and ejaculation or orgasm problems. ED is the
repeated inability to achieve or maintain an erection adequate for
intercourse. Causes of impotence are psychological factors, including
stress, anxiety, guilt, depression, low self-esteem and fear of sexual
failure; smoking; drugs (antihypertensives, antihistamines, antidepres-
sants, finasteride, tranquillizers, appetite suppressants and cimetidine);
various diseases (diabetes, renal disease, alcoholism, multiple sclerosis,
atherosclerosis, neurological disease); hormonal abnormalities (inad-
equate testosterone); and injuries to the nerves or conditions that
impair penile blood flow. These include trauma in particular (to penis,
spinal cord, prostate, bladder or pelvis), including that from surgery
(especially radical prostate surgery). Sildenafil citrate (Viagra) is effec-
tive treatment.

INSOMNIA

See Chapter 13.

JAUNDICE

Jaundice (icterus) is the accumulation of, and colouring of the skin
and mucous membranes by, bilirubin, if it appears in excessive
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amounts or is not conjugated or excreted. Jaundice can be a manifesta-
tion of haemolytic anaemias, liver disease, biliary disease or pancreatic
disorders (Ch. 9).

LOW BLOOD PRESSURE (HYPOTENSION)

The main causes of hypotension are described here.
Drugs causes include:

alcohol
analgesics
antidepressants
anxiolytics
diuretics.

Orthostatic hypotension, including postprandial orthostatic hypo-
tension, is brought on by a sudden change in body position, most
often when shifting from lying down to standing. This type of hypo-
tension usually lasts only a few seconds or minutes. It most commonly
affects older adults, those with high blood pressure, and persons with
parkinsonism, excessive use of diuretics, vasodilators or other drugs,
dehydration, Addison disease, atherosclerosis or dysautonomias, such
as in diabetes.

Neurally mediated hypotension (NMH) occurs when a person has
been standing for a long time and most often affects young adults and
children.

Disease causes of low blood pressure include:

anaphylaxis
arrhythmias
dehydration

diabetes

fainting

heart failure
infection

myocardial infarction
sudden blood loss.

Symptoms of hypotension may include:

blurred vision
confusion
dizziness
fainting
light-headedness
sleepiness
weakness.

LYMPHADENOPATHY

Many diseases can cause lesions in the neck, but most commonly they
involve swellings and/or pain in the cervical lymph nodes. About one-
third of all lymph nodes are in the neck and the dental surgeon can
often detect serious disease by examination of the neck.

A limited number of lymph nodes swell, usually because of infection
in the area of drainage. The nodes are then often firm, discrete and
tender but mobile (lymphadenitis), and the focus of inflammation can
usually be found in the drainage area, which is anywhere on the face,
scalp, nasal cavity, sinuses, ears, pharynx and oral cavity.

Lymphadenopathy in the anterior triangle of the neck alone is often
due to local disease, especially if the nodes are enlarged on one side
only. Infection and malignancy in the drainage area are important

causes. Metastatic infiltration causes the node to feel distinctly hard,
and it may become bound down to adjacent tissues (‘fixed’) and, in
advanced cases, may ulcerate through the skin.

Lymph nodes may also swell in systemic infections or disorders
involving the immune system, and then there is usually involvement of
more than one node, and often several in different sites. Most children
or young people may have small palpable cervical, axillary and/or
inguinal nodes. Most of these are caused by viral infections.

Lymph node enlargement may have several disparate causes includ-
ing infections; lymphadenitis (inflammation of lymph nodes) is the
most common cause of lymphadenopathy. The location of the affected
nodes is usually related to the site of the underlying infection (Box 4.5).

MALABSORPTION

Malabsorption is difficulty with the digestion or absorption of nutri-
ents from food, such as failure to absorb specific sugars, fats, proteins
or other nutrients (such as vitamins). Diarrhoea, bloating or cramping,
weakness, failure to thrive, frequent bulky stools that are difficult to
flush, muscle-wasting and a distended abdomen may result; in chil-
dren, malabsorption can affect growth and development.

Causes of malabsorption include: intestinal, biliary or pancreatic
disease (cystic fibrosis, biliary atresia, Whipple disease, Shwachman—
Bodian-Diamond syndrome); food allergies or intolerances (coeliac
disease, lactose intolerance, bovine lactalbumin intolerance [cow’s
milk protein], soy milk protein intolerance); vitamin By, malabsorp-
tion (pernicious anaemia, ileal disease, Diphyllobothrium latum [fish
tapeworm] infestation); other parasites (Giardia lamblia, Strongyloides
stercoralis [threadworm], Necator americanus [hookworm]); or, rarely,
acrodermatitis enteropathica or abetalipoproteinaemia.

MALAISE

Malaise is a generalized feeling of discomfort, illness, uneasiness,
fatigue or lack of well-being, often associated with a discase state.
However, it is a very non-specific symptom and can be due to almost
any infection, cancer and metabolic, endocrine, psychiatric or neuro-
logical disorders, and may develop slowly or rapidly, depending on the
nature of the disease.

MELAENA

Melaena is the passage of black, tarry and foul-smelling stools, and
usually indicates bleeding from the upper gastrointestinal tract. Other
substances, such as blackberries, iron or liquorice, can cause black
stools (false melaena), so that black stools should be formally tested
for blood. Table 4.6 shows the causes of stools of various colours.

MENORRHAGIA

Menorrhagia is heavy regular bleeding over consecutive menstrual
cycles (‘periods’). The definition of heavy periods is the loss of 80mL
or more of blood, but passage of clots and overuse of sanitary towels
or tampons may be suggestive. It may cause anaemia.

Common causes of menorrhagia are dysfunctional uterine bleeding
(DUB) and uterine fibroids. Other causes are endometriosis, clotting
disorders and anticoagulants.
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Box 4.5 Causes of cervical lymphadenopathy

Bacterial

e Dental, face or scalp infections
e Tuberculosis

e Syphilis

e Cat scratch disease

e Brucellosis

Viral
e Herpetic stomatitis

e Infectious mononucleosis
e Adenovirus infections

e HIV

e Cytomegalovirus

Parasitic
e Toxoplasmosis

Connective tissue disorders
e Rheumatoid arthritis

e Systemic lupus erythematosus

Lymphoid or reticuloendothelial disease
e Leukaemias

e Hodgkin disease

¢ Non-Hodgkin lymphomas

Neoplasms

e Metastases from any tumour in the drainage area
e Nasopharyngeal carcinoma

e Neuroblastoma

e Thyroid carcinoma, chronic lymphocytic thyroiditis
e Kaposi sarcoma

e Langerhans histiocytosis

Immunodeficiency syndromes and phagocytic dysfunction
e Chronic granulomatous disease

e Hyperimmunoglobulin E (Job) syndrome
e HIV/AIDS

Metabolic and storage diseases
e  Gaucher disease

e Niemann-Pick disease
e  Cystinosis

Haemopoietic diseases
e Sickle cell anaemia

¢ Thalassaemia
e Congenital haemolytic anaemia
e Autoimmune haemolytic anaemia

Drug-induced hypersensitivity syndrome
e Phenytoin

e Others (such as cephalosporins, penicillins or sulphonamides)

Immunological disorders
e Serum sickness

e Chronic graft-versus-host disease
e Benign sinus histiocytosis
e Angioimmunoblastic or immunoblastic lymphadenopathy

e  Chronic pseudolymphomatous lymphadenopathy (chronic benign
lymphadenopathy)

e Sarcoidosis, Crohn disease and orofacial granulomatosis
e Kawasaki disease (mucocutaneous lymph node syndrome)

e Angiolymphoid hyperplasia with eosinophilia, haemangioma, with
eosinophilic infiltration and lymphoid hyperplasia

e Castleman disease (angiofollicular lymphoid hyperplasia or benign giant
lymph node hyperplasia).

e  Kikuchi syndrome (Ch. 37)

Table 4.6 Causes of coloured stools (apart from foods/drinks/drugs)

Black Maroon Red

Bleeding gastric All the causes of black- All the causes of black-

ulcer coloured stool or maroon-coloured
stool

Gastritis Bleeding diverticula Haemorrhoids

Oesophageal varices Bleeding vascular Anal fissures

malformation

Intestinal infection
(e.g. bacterial
enterocolitis)

Mallory-Weiss tear

Bleeding disorder Inflammatory bowel

disease
Colonic polyps
Colonic cancer

MOUTH ULCERS

Oral ulcers are common; most are traumatic or recurrent aphthae, but
more serious causes must always be excluded. Particular care must
be taken to exclude drugs, cancer, blood dyscrasias, infections, and
gastrointestinal or mucocutaneous disease (Box 4.6 and Ch. 11).

MURMURS

Heart murmurs are caused by turbulence of blood flow through valves
or ventricular outflow tracts. The prevalence of cardiac murmurs in
the general population is very high, and some indicate cardiac disease.
Functional (high-flow — also called physiological) murmurs are inno-
cent murmurs that are heard in the absence of cardiac valvular disease.
An example is an aortic systolic ejection murmur caused by a high
cardiac output state, as in athletes and anaemia. Another example is
pregnancy, where the rise in cardiac output, especially when coupled
with anaemia, can result in physiological ejection murmurs.

NAUSEA AND VOMITING

Nausea is the sensation leading to the urge to vomit; vomiting is the
forced ejection of stomach contents through the oesophagus and out
of the mouth. Causes of nausea and vomiting are varied, but may
include unusual motion (e.g. travel/motion sickness); gastroenterologi-
cal causes (infections, food poisoning, food allergies, gastroenteritis,
pyloric stenosis); neuropsychiatric factors (bulimia, cyclic vomiting
syndrome, emotional stress, labyrinthitis, migraine); morning sickness
during pregnancy; and many drugs (especially alcohol, chemother-
apy, erythromycin, general anaesthetics). Complications of vomiting
include dehydration, loss of electrolytes, peptic oesophagitis, haema-
temesis, aspiration, Mallory—Weiss tear, and tooth erosion if vomiting
is chronic. Apart from treating underlying causes, antiemetic drugs
may help.

NECK LUMPS

The lumps in the neck of most significance are enlarged cervical lymph
nodes, but lumps may also be due to other pathology (Box 4.7).
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Box 4.6 Causes of oral ulceration

Systemic causes
Blood diseases (Ch. 8)

e Leukopenias, including HIV disease

e Leukaemias and myelodysplastic syndrome
e Deficiency states or anaemia

e Hypereosinophilic syndrome

Infections

Viral, mainly (Ch. 21)
e Herpes viruses

e Coxsackie viruses
e ECHO viruses

Bacterial

e Acute necrotizing gingivitis
e  Syphilis

e Tuberculosis

Fungal

e Cryptococcosis

e Histoplasmosis

e Paracoccidioidomycosis
e Blastomycosis

e Zygomycosis

e Aspergillosis
Protozoal

e Leishmaniasis

Gastrointestinal disease (Ch. 7)
e Coeliac disease

e Crohn disease

e Ulcerative colitis

Mucocutaneous diseases (Ch. 11)
e Lichen planus

e Chronic ulcerative stomatitis

e Pemphigus

e Pemphigoid

e Localized oral purpura

e  Erythema multiforme

e Epidermolysis bullosa

e Dermatitis herpetiformis

e Linear immunoglobulin A (IgA) disease
e Behcet and Sweet syndromes

Connective tissue and other diseases (Ch. 16)
e Lupus erythematosus

® Reiter syndrome

e Vasculitides

e Giant cell arteritis

e Wegener granulomatosis

e  Periarteritis nodosa

Malignant neoplasms (Ch. 22)

e Squamous cell carcinoma
e Others

Local causes

e Trauma

e Chemical irritation
e Burns

e Irradiation

Aphthae and aphthous-like ulcers
Drugs (Ch. 29)

Box 4.7 Causes of neck lumps other than lymphadenopathy

Infections
e Abscess
e Actinomycosis

Cysts
e  Thyroglossal

e Branchial

e  Cystic hygroma

e Sebaceous cyst

e Dermoid cyst
Hamartomas

¢ Haemangioma/lymphangioma
Thyroid

e Goitre

e Nodules (and carcinoma)
Carotid

e Aneurysm

e Body tumour

Skin
e Lipoma
e Seroma

e Carcinoma

e Pharyngeal pouch

NECK STIFFNESS

Neck pain and stiffness may originate from any neck structure or from
the shoulders and arms, ranging from the cervical vertebrae to blood
vessels, muscles and lymphatic tissue. Causes mainly include strain and
spasm of neck muscles; trauma (road traffic accidents); or arthritis.
Neck stiffness can have serious significance since it can also originate
from meningeal irritation in meningitis (there may also be fever, an
aversion to light, vomiting, and severe headache) and meningism — a
non-infective syndrome with similar features, caused by meningeal
irritation by, for example, an intracranial haemorrhage or tumour.

NOCTURIA

Nocturia is the passing of too much urine at night. Young people
tend to excrete their daily urine output mostly in the day; older people
commonly also pass urine once or twice at night. Causes of nocturia
include, in particular, drinks such as coffee or tea too close to bedtime;
insomnia or other sleep-related difficulties; urinary or prostatic disor-
ders (e.g. benign prostate disease or cystitis); chronic kidney disease;
diabetes; or cardiac failure.

NYSTAGMUS

A few irregular eye jerks are normal in some individuals when the eyes
are deviated far to one side. Nystagmus is involuntary rapid, back-and-
forth, repetitive eye movements, caused by abnormalities of function
in the areas of the brain that control eye movements. It may be con-
genital (the most common cause), when it is usually mild, unchanging
in severity, and not associated with any other disorder. Causes include
cataract, glaucoma, retinal disease, Down syndrome and albinism.
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Nystagmus may be acquired and caused by disease or injury later
in life, most commonly by head injury or, in older people, by stroke,
but any brain diseases, such as multiple sclerosis or tumours, inner ear
problems or drugs, can be responsible.

The most common form of nystagmus is rhythmic (jerk), which is
usually horizontal but can be vertical or rotary. It results from drug
intoxication (barbiturates, phenytoin toxicity and alcohol intoxica-
tion); inner ear disease (Ménicre disease); cerebellar disease; or brain-
stem disease.

OBESITY

See Chapter 27.

OEDEMA

Oedema is the accumulation of fluid in the tissues. Slight oedema of
the legs is common in healthy persons, especially in the warm summer
months, after prolonged standing and/or on long flights or car jour-
neys. Injury or trauma, insect bite or sting, burns, allergic reactions or
angioedema can cause oedema. It may also stem from more serious
conditions. When venous pressure rises in cardiac failure, subcutane-
ous oedema gravitates to dependent parts; ankle oedema is seen in
ambulant patients and sacral oedema in those in bed. Oedema may be
pitting (when a finger is pressed against a swollen area for 10 seconds
and then quickly removed, an indentation is left that fills slowly) or
non-pitting (no indentation is left). In pregnancy (pre-eclampsia —
hypertension with albuminuria), oedema can appear between the 20th
week of pregnancy and the end of the first week postpartum. Other
causes include loss of plasma proteins from renal factors or malnutri-
tion (causing the nephrotic syndrome) and medical treatments (body
fluid overload, infiltration of an intravenous site, diagnostic tests, e.g.
venogram), including drugs (corticosteroids, androgenic and anabolic
steroids, oestrogens, antihypertensives, NSAIDs).

PALMAR ERYTHEMA

Redness of the palms of the hands may be seen in cirrhosis,
pregnancy, rheumatoid arthritis, systemic lupus erythematosus and
hyperthyroidism.

PALPITATIONS

Palpitations are the consciousness of rapid heart action (Ch. 5).
Cardiac activity is controlled by the autonomic nervous system and
is commonly sensed only by persons with abnormally heightened
awareness of their body functions, as in anxiety states, or follow-
ing exercise — when heart stroke volume or rate rises. Palpitations
are most commonly caused by arrhythmias but may also stem from
disorders such as anaemia, aortic regurgitation or thyrotoxicosis.
Palpitations accompanied by myocardial ischaemia-type chest pain
probably indicate coronary artery disease. Enquiry into the rate
and the rhythm of palpitations helps differentiate pathological from
physiological, since palpitations due to an arrhythmia may be accom-
panied by weakness, dyspnoea or light-headedness.

Atrial or ventricular extrasystoles are often described as skipped
beats, and atrial fibrillation as total irregularity, while supraventricular

or ventricular tachycardia is most often perceived as being rapid and
regular, and of sudden onset and termination.

PAPILLOEDEMA

Papilloedema is a swelling of the optic nerve seen on ophthalmoscopy.
The optic nerve anatomy makes it sensitive to slight rises in cerebrospinal
fluid (CSF) pressure, and when the optic nerve is exposed to such pres-
sure or when it becomes inflamed, it can bulge (papilloedema). Causes
of raised CSF pressure and papilloedema are brain disease, raised
intracranial pressure (e.g. haemorrhage, tumours, infections — brain
abscess, meningitis or encephalitis) and pseudotumour cerebri or benign
intracranial hypertension (results from CSF overproduction). This is
more common in women who are obese and of childbearing age, and
seems to be triggered at times of hormone change, such as pregnancy,
the start of contraceptive pill use, tetracycline use, the first menstrual
period or menopause. Papilloedema can also arise from local inflamma-
tion (optic neuritis); multiple sclerosis is the most common cause.
Symptoms related to papilloedema are mainly caused by raised
intracranial pressure and include headache and nausea with vomit-
ing. About 25% of patients with advanced papilloedema also develop
some visual symptoms, such as recurring brief episodes in which the
vision turns grey or ‘blacks out’, as if a veil has fallen over the eyes.
Ophthalmoscopy shows an elevated optic disc with a blurred margin,
and there is a wider blind spot and narrowing of peripheral vision.

PARAESTHESIA

Paraesthesia is a burning or prickling sensation, most common when
there is sustained pressure on a nerve and experienced as temporary
paraesthesia — ‘pins and needles’ — when individuals have sat with their
legs crossed for too long or fallen asleep with an arm crooked under
their head; the feeling abates once the pressure is relieved. Nerve entrap-
ment syndromes, such as carpal tunnel syndrome, can cause paraesthesia
sometimes accompanied by pain but are usually very peripheral and
obvious. Chronic paraesthesia may be a feature of traumatic nerve dam-
age or an underlying neurological disease, such as cerebrovascular issues
(stroke and TIAs), multiple sclerosis, connective tissue diseases, sarcoido-
sis, transverse myelitis, brain or spinal cord tumour or vascular lesion,
encephalitis and some drugs. Some LA agents can be neurotoxic (Ch. 3).

POLYDIPSIA

Polydipsia is an abnormal feeling of constant thirst. The most common
cause is the excessive intake of salty foods but the desire to drink exces-
sively beyond a certain limit may reflect underlying disease, either phys-
ical or emotional. Causes include excessive loss of water and salt (as
with water deprivation, profuse sweating, diarrhoea or vomiting, severe
infections or widespread burns); fluid loss during exercise; bleeding
sufficient to cause a significant fall in blood volume; drugs (including
anticholinergics, demeclocycline, diuretics, lithium, phenothiazines);
endocrine disorders (diabetes mellitus, Conn disease, Cushing disease,
hyperthyroidism, diabetes insipidus); and cardiac, hepatic or renal fail-
ure. Psychogenic causes are most commonly seen in women over age 30.

POLYURIA

Polyuria — the passing of abnormally large amounts of urine (for an
adult, at least 2.5 L per day) — is fairly common and often first noticed
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at night. Polyuria is to be expected with excessive intake of fluids,
particularly ones containing caffeine or alcohol, or too much salt or
glucose (especially if diabetic); the use of diuretics can also lead to
polyuria. Other causes include diabetes mellitus or insipidus; psycho-
genic polydipsia; renal failure; sickle cell anaemia; and radiography
using contrast media.

PRESSURE ULCERS (BED SORES)

Pressure sores or ulcers are injuries to skin and underlying tissues from
prolonged pressure on skin that covers bony areas of the body, such
as the heel, ankles, hips or buttocks. People most at risk are those with
medical conditions that limit their ability to change position, requires
them to use a wheelchair or confines them to bed for long periods.
Sores develop through a series of stages:

= Stagel
The skin is intact and red in people with lighter skin colour,
failing to blanch when touched.
The site may be painful, firm, soft, warmer or cooler compared
with surrounding skin.
= Stage II
A pressure ulcer may appear — as a shallow, pinkish-red ulcer.
It may also appear as an intact or ruptured fluid-filled blister.
= Stage III
There is a deep wound, usually with fat exposed.
The bottom of the wound may have some slough.
Damage may extend beyond the primary wound below layers of
healthy skin.
= Stage IV
The wound may expose muscle, bone and tendons.
The wound base contains slough or eschar.
Damage often extends beyond the primary wound below layers
of healthy skin.

Risk factors, apart from continued pressure, include:

= age
lack of sensory perception; spinal cord injuries, neurological
disorders and other conditions can result in a loss of sensation
weight loss

poor nutrition and hydration

urinary or faecal incontinence

excess moisture or dryness

diabetes and vascular disease, affecting the circulation
smoking

decreased mental awareness

muscle spasms.

Complications of pressure ulcers include:

sepsis

cellulitis

bone and joint infections
cancer (Marjolin ulcer).

Treatment consists of the following measures:

= Relief of pressure by repositioning. Special cushions, pads,
mattresses and beds may be used.

= Removal of damaged tissue by surgical mechanical, enzymatic or
autolytic debridement.

= Cleaning and dressing of wounds.

» Pain management. Interventions may include the use of
NSAIDs, such as ibuprofen and naproxen, particularly before
and after repositioning, debridement procedures and dressing
changes. Topical pain medications, such as a combination of
lidocaine and prilocaine, also may be used during debridement
and dressing changes.

Antibiotics.

Healthy diet.

Muscle spasm relief. Relaxants such as diazepam, tizanidine,
dantrolene and baclofen may inhibit spasms.

= Surgical repair.

PROPTOSIS

Proptosis is the anterior displacement of one or both eye globes within
the bony orbit. The term exophthalmos is sometimes used, particu-
larly when the proptosis is related to thyroid dysfunction. The normal
amount of ocular protrusion as measured (with an exophthalmometer)
from the lateral orbital rim to the corneal apex is 14-21 mm in adults;
protrusion greater than 21 mm or a 2-mm change is abnormal. On
scans, proptosis is defined as globe protrusion greater than 21 mm
anterior to the interzygomatic line on axial scans at the level of the lens.

Proptosis without displacement (axial) is due to intraconal, most
commonly dysthyroid, eye disease. In this case, the protrusion is
caused by inflammatory swelling of the small eye-moving muscles
behind the globe. Thyroid exophthalmos may appear months or years
after the onset of a thyroid disorder but may occasionally precede it.
Tumours (such as glioma and meningioma of the optic nerve and cav-
ernous haemangioma) may also be responsible.

Proptosis with displacement (non-axial) is due to extraconal disease,
most commonly lacrimal tumours or a mucocoele.

Pseudoproptosis is either the simulation of abnormal eye prominence, or
a true asymmetry that is not the result of increased orbital contents. Causes
include enlarged eye globe (high myopia, buphthalmos); extraocular
muscle weakness or paralysis; contralateral enophthalmos; asymmetrical
orbital size (congenital, post-irradiation, post-surgical); and asymmetrical
palpebral fissures (e.g. caused by ipsilateral eyelid retraction, scarring,
facial nerve paralysis or contralateral ptosis).

PRURITUS (ITCHING)

Pruritus is a peculiar tingling or uneasy irritation of the skin, which leads
to a desire to scratch the affected area. Causes include skin irritation from
insect bites, stings and chemicals; environmental causes (drying, sunburn);
or urticaria. Parasites (e.g. lice) or skin conditions (e.g. lichen planus,
dermatitis herpetiformis) are other causes. Less commonly, pruritus is
due to infectious diseases (chickenpox), pregnancy, allergic reactions,
biliary obstruction, chronic kidney disease, lymphomas, drugs (penicillin,
sulphonamides, gold, griseofulvin, isoniazid, opiates, phenothiazines or
vitamin A) or contact irritants (such as soaps, chemicals or wool).

Pruritus ani is a common and troublesome complaint that can
result from such causes as haemorrhoids or irritable bowel syndrome;
fistulas or fissures; mucocutaneous diseases such as lichen planus; or
infections such as candidosis or worms.

PTOSIS

Ptosis is drooping eyelids, caused by weakness of the muscle respon-
sible for raising the eyelid (levator palpebrae superioris), as in
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Fig. 4.4 Mydriasis.

myasthenia gravis, damage to the extraocular nerves, or skin laxity in
the upper eyelids.

Congenital ptosis is most commonly due to a defect in the levator
palpebrae superioris or rare myopathies (e.g. myotonica congenita).
Marcus Gunn ‘jaw-winking’ syndrome is ptosis usually in one eye
only; it is due to the lid partially opening as the jaw opens because of
an abnormal nerve connection.

Acquired ptosis can be through age-related defects of the eyelid
muscles and nerves, or by damage to the sympathetic nerve supply or
the oculomotor nerve. A mechanical defect caused by anything that
increases the weight of the eyelid, such as a cyst, may also cause ptosis.

PUPIL ANOMALIES

The pupils normally are equal in size, and they constrict on exposure
to bright light and on accommodation for near objects. Light shone
in one eye causes pupillary constriction in that eye (direct light reflex)
and also in the unexposed eye (indirect or consensual reflex).

Pupil size is determined by dilator fibres (the sympathetic nerve sup-
ply from the superior cervical ganglion runs along the internal carotid
artery and joins the ophthalmic division of the trigeminal nerve and
the long ciliary nerves) and the sympathetic nerve supply is also par-
tially responsible for contraction of the levator palpebrae superioris
muscle (raising the upper eyelid). Pupil size is also determined by
constrictor fibres (the parasympathetic supply runs with the oculomo-
tor nerve). Pupil constriction (miosis) can be caused by a lesion of the
sympathetic supply, and dilatation (mydriasis) by a third nerve lesion
(Fig. 4.4). The most important cause of an abnormally dilated pupil
is a rise in intracranial pressure, when the pupil also becomes non-
reactive owing to pressure on the oculomotor nerve (Table 4.7).

PURPURA

Purpura is abnormal bruising (Fig. 4.5) with small bleeds into the skin
(petechiae) or larger bleeds (ecchymoses), and bleeding from mucosae
(epistaxes — nosebleeds — and gingival bleeding).

Causes of purpura include:

= purpura simplex (easy bruising) — the most common vascular
bleeding disorder, due to excessive vascular fragility and usually
seen in women in whom the platelet count and tests of platelet
function, blood coagulation and fibrinolysis are normal. Bruises
develop without known trauma on the thighs, buttocks and
upper arms, and are typically small.

= senile purpura — a common disorder affecting older patients,
mainly on the extensor surfaces of the hands and forearms,
particularly in those who have had excessive sun exposure.
Lesions appear often without known trauma as dark purple

Table 4.7 Causes of pupillary abnormalities

Pupils

Other signs

Significance

Constricted bilaterally

Constricted bilaterally,
unequal, react to
accommodation but not
light

Constricted unilaterally

Dilated unilaterally
Dilated unilaterally and
react slowly to light or
convergence

Dilated bilaterally

and reactive

Dilated bilaterally and
unreactive

Fig. 4.5 Purpura.

+Signs of drug
abuse

Ptosis, absence of
facial sweating,
enophthalmos
sometimes

Ptosis

Possible absence of
ankle or knee jerks

+Signs of drug
abuse

+Headaches

Opiate use

Argyll Robertson
pupils — neurosyphilis,
multiple sclerosis,
diabetes mellitus,
sarcoid, brain tumour,
amyloid, trauma, Lyme
disease

Horner syndrome —
damage to sympathetic
fibres, usually in neck
(e.g. by trauma or
bronchial carcinoma)

Third nerve lesion

Usually benign Adie
(Holmes-Adie) pupil

Cocaine or other
drug use

Raised intracranial
pressure

ecchymoses and slowly resolve over several days, leaving a
brownish discolouration caused by deposits of haemosiderin.
The condition has no serious consequences. Angina bullosa
haemorrhagica may be a localized form of purpura seen in the

mouth or throat.

thrombocytopenia — the most important systemic cause of

purpura (Ch. 8).

RAISED INTRACRANIAL PRESSURE

Normal intracranial pressure (ICP) for an adult at rest is 7-15mmHg
supine, becoming negative (—10 mmHg) in the vertical position. Changes
in ICP are attributed to volume changes in one or more of the con-
stituents contained in the cranium; any expansion of cranial contents
causes a rise of ICP, which tends to impede the venous return from the
brain and to increase the pressure further. Cerebral blood flow is thus
diminished, even though the raised CSF pressure causes a reflex rise in
systemic blood pressure in an attempt to improve cerebral blood flow.
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Table 4.8 Types of glaucoma

Type Features

Treatment

Open-angle

Most common. The angle that allows fluid to drain out of the anterior chamber is open. However, the

Drugs or laser trabeculoplasty

fluid passes too slowly through the meshwork drain. Optic nerve damage and narrowed side vision
develop. Risk groups include people of African heritage over the age of 40, anyone over age 60 and a

family history of glaucoma

Low-tension or

normal-tension pressure

Closed-angle

Congenital

Secondary
tumours

Causes of raised ICP include hydrocephalus, intracranial haemor-
rhage (after head injury), space-occupying lesions (abscess, tumour
or haematoma), oedema (trauma, malignant hypertension, vascular
lesions or tumours of the brain), or obstruction to the flow of CSF
(blockage of the aqueduct of Sylvius, or subarachnoid adhesions due
to meningitis).

Idiopathic intracranial hypertension, sometimes called benign
intracranial hypertension or pseudotumour cerebri, occurs in the
absence of a tumour or other disease affecting the brain or meninges.

Characteristic symptoms of raised ICP are headache, transient vis-
ual changes or loss in one or both eyes usually lasting seconds, pulse-
synchronous tinnitus (a ‘whooshing noise’), diplopia (double vision)
and visual loss. Signs of raised ICP include papilloedema (bulging
of the optic disc with engorgement of its vessels seen by ophthalmo-
scopy); restlessness (in the unconscious patient); vomiting; decreasing
consciousness; rising blood pressure and slowing of the pulse; dilata-
tion of the pupil on the side of the lesion with diminished reaction to
light, and loss of visual acuity and fields. Diplopia, if present, may be
due to abducens palsy.

Raised ICP can be fatal, as the pressure can cause herniation of the
brain (displacement of part of the brain from one dural compartment
to another) and pressure is exerted on the brainstem and medullary
respiratory and cardiac control centres (this is called ‘coning’). Lumbar
puncture is contraindicated, as it can precipitate brain herniation and
death by coning. The possibility of herniation is suggested by signs of
raised ICP, particularly pupil dilatation and reduced reactivity to light
caused by stretching of the oculomotor nerves.

RAISED INTRAOCULAR PRESSURE

Normal intraocular pressure is between 12 and 21 mmHg. Glaucoma is
a group of diseases of raised intraocular pressure that can lead to dam-
age to the eye’s optic nerve and result in impaired vision (Table 4.8).
Glaucoma often affects both eyes, usually in varying degrees but one
eye may develop glaucoma quicker than the other. Glaucoma occurs
when the eye drainage tubes (trabecular meshwork) become slightly
blocked, impeding eye fluid (aqueous humour) drainage. When the
fluid cannot drain properly, intraocular pressure (IOP) increases and
can damage the optic nerve and the retina. The main types of glau-
coma are:

m  chronic open-angle glaucoma — the most common type; develops
slowly

m  primary angle-closure glaucoma — rare; can develop slowly, or
rapidly with a sudden, painful build-up of pressure

Optic nerve damage and narrowed side vision develop unexpectedly in people with normal eye

The fluid at the front of the eye cannot reach the angle and leave it because the angle is blocked by
part of the iris. Without treatment, the eye can become blind within 48h

Involves defects in the angle of the eye that slow the normal drainage of fluid
Develops as a complication of other medical conditions, cataracts, uveitis, eye surgery, injuries or

Drugs or laser trabeculoplasty

A medical emergency.
Immediate laser treatment

Surgery
Various

Fig. 4.6 Red eye.

= secondary glaucoma — the result of an eye injury or another eye
condition, such as uveitis

= developmental (congenital) glaucoma — rare but serious; usually
presents at birth or develops shortly after.

Early diagnosis is important because any damage cannot be
reversed. Treatment aims to control the condition and minimize
future damage with eye medication drops (prostaglandin inhibitors,
sympathomimetics, beta-blockers or carbonic anhydrase inhibitors),
laser trabeculoplasty, cyclodiode therapy or surgery (trabeculectomy).

Drug-induced elevation of intraocular pressure is more common by
an open-angle mechanism; some antidepressants, atropine, corticoster-
oids, diazepam, glycopyrrolate, hyoscine (scopolamine) and topiramate
are implicated and therefore contraindicated. Most drugs that have
glaucoma as a contraindication or adverse effect, however, are con-
cerned with inducing acute angle-closure glaucoma and include topical
anticholinergic or sympathomimetic dilating drops; antidepressants
(tricyclic antidepressants, monoamine oxidase inhibitors [MAOIs));
antihistamines; antiparkinsonians; antipsychotics; antispasmolytics; and
benzodiazepines.

Overviews of drug-induced glaucoma can be found at http:/
emedicine.medscape.com/article/1205298-overview and http://www.
fmshk.org/database/articles/03mb6_5.pdf (accessed 25 May 2013).

RED EYE

There are many causes of red eye (Fig. 4.6), ranging from trauma
or simple superficial inflammation (conjunctivitis) to more serious
corneal ulceration, uveitis (inflammation of iris, ciliary body and cho-
roids) and acute glaucoma — a medical emergency.
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Box 4.8 Causes of salivary gland swelling

Inflammatory

e  Mumps

e Bacterial ascending sialadenitis

e  Obstructive sialadenitis

e Allergic sialadenitis (e.g. to iodides or chlorhexidine)
e Sjogren syndrome and IgG4 syndrome

e Sarcoidosis

e HIV infection

e Tuberculosis and non-tuberculous mycobacteriosis
e Actinomycosis

e Toxoplasmosis

Neoplastic

e Pleomorphic adenoma and many others

Endocrine and metabolic
e Alcoholic and other types of cirrhosis

e Diabetes mellitus

e Acromegaly

e Malnutrition or bulimia
e  Cystic fibrosis

e Chronic renal failure

e Amyloidosis

e Haemochromatosis

Drugs (rarely)

e  Antiretroviral drugs (lipomatosis)
e Chlorhexidine

e lodides

e Isoprenaline

e Phenylbutazone

RED LESIONS IN THE MOUTH

Many oral mucosal red lesions are due to infections or are inflamma-
tory with no identified infectious agent (sarcoidosis, Crohn disease);
vascular anomalies (e.g. telangiectasias); or mucosal atrophy (erythema
migrans [geographic tongue], desquamative gingivitis, erythroplasia or
deficiency state). Lichen planus, lupus erythematosus and candidosis
may cause red or white lesions (Ch. 11). Red lesions are sometimes due
to Kaposi sarcoma or Wegener granulomatosis.

SALIVARY SWELLING

The most common cause of salivary swelling is mumps (Ch. 21), which
usually affects children and typically causes bilateral painful swellings,
but there are many other causes (Box 4.8). Salivary obstruction, as
by a calculus (stone), is the common cause of a unilateral swelling.
Neoplasms (usually pleomorphic adenoma) must be considered, par-
ticularly when there is a persistent unilateral swelling in older patients
(Fig. 4.7). Painless bilateral salivary swelling in an adult is usually due
to sialadenosis (sialosis) and to autonomic dysfunction; it is thus a rare
feature of alcoholic cirrhosis, diabetes mellitus, acromegaly, starvation
or bulimia, or may be idiopathic. Sjogren syndrome and immuno-
globulin G4 (IgG4) disease may also cause salivary gland swelling (see
Box 4.8).

Fig. 4.7 Unilateral parotid swelling.

Intervertebral disc

Rupture of
annulus fibrosus

Herniated
nucleus pulposus

Compressed
nerve root

Cauda equina

Vertebra

Fig. 4.8 Prolapsed intervertebral disc (‘slipped disc’).

SCIATICA

Sciatica is pain down the leg, caused by irritation of the sciatic nerve,
the main nerve to the leg. The pain travels below the knee and may
involve the foot, and there may be numbness and weakness of the
lower leg muscles. The most common cause is a ‘slipped disc’ (a pro-
lapsed intervertebral disc or herniated nucleus pulposus). Pressures
within intervertebral discs can be high on bending or twisting, even
without carrying a load. If part of the fibrous outer ring of the disc
is weak, the softer nucleus pulposus centre may push its way through,
and if it presses against a nerve it causes symptoms. Sciatica occurs
when the herniated disc presses against the sciatic nerve (Fig. 4.8).

CT or MRI scans determine whether an operation will help cure
the sciatica. Simple analgesics, such as paracetamol or ibuprofen,
help. Activities likely to put unnecessary strain on the back should be
avoided. In the minority of cases in which sciatica does not settle or
complications arise, surgery is needed.

SELF-HARM

See Chapter 10.
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SIALORRHOEA (HYPERSALIVATION)

Normally, any excess of saliva is swallowed and causes no symptoms.
However, in normal infants, and in patients who have learning impair-
ment, poor neuromuscular coordination or pharyngeal or oesophageal
obstruction, drooling is common without any true overproduction of
saliva (hypersalivation).

Causes of decreased saliva clearance include:

= infections such as tonsillitis, retropharyngeal and peritonsillar
abscesses, epiglottitis and mumps
jaw problems, e.g. fracture or dislocation

= neurological disorders such as myasthenia gravis, Parkinson
disease, rabies, bulbar paralysis, bilateral facial nerve palsy and
hypoglossal nerve palsy

= radiation therapy.

Causes of saliva overproduction include:

excessive starch intake

foreign bodies (e.g. new mouth appliances)

gastro-oesophageal reflux disease, in such cases specifically called
water brash, and characterized by a sour fluid or almost tasteless
saliva

liver disease

oral infections or ulcers

pancreatitis

pregnancy

rabies

serotonin syndrome.

Drugs that can cause saliva overproduction include:

clozapine

ketamine
pilocarpine
potassium chlorate
rabeprazole sodium
risperidone.

Toxins that can cause hypersalivation include:

arsenic

copper

mercury

organophosphates (insecticide).

However, there is often no objective evidence for hypersalivation —
when it may have a psychogenic basis.

Hypersalivation or drooling may be controllable with anticho-
linergic drugs (benzatropine, glycopyrronium and trihexyphenidyl
hydrochloride) or antimuscarinic agents such as sublingual atropine or
propantheline bromide. Botulinum toxin injections can be effective in
certain circumstances. If hypersalivation is very severe, surgical reloca-
tion of the parotid duct, such that it discharges into the pharynx, may
be effective, and the submandibular duct can also be moved.

SNEEZING (STERNUTATION)

Sneezing is a sudden, forceful, involuntary burst of air through the
nose and mouth, almost invariably caused by irritation to the mucous
membranes of the nose or throat. Rarely a sign of serious disease,
sneezing typically is caused by allergy or hay fever, upper respiratory
tract infections, opioid withdrawal or corticosteroid inhalation.

SNORING

Snoring is caused by obstructed breathing; the sound is usually made by
the palate vibrating when the muscles relax, narrowing the airway. Snoring
is usually normal, of unknown cause and not an indication of any under-
lying disorder. Excess alcohol or sedation can contribute. However, snor-
ing can also be a sign of the sleep apnoea syndrome, with chronic nasal
congestion or obstruction by enlarged tonsils and adenoids — or more
serious pathology. It often causes nocturnal xerostomia. Snoring may
often be reduced by not taking too much alcohol or sedation at bedtime,
by avoiding sleeping flat on the back, and by weight loss (Ch. 14).

SORE THROAT

A sore throat is discomfort, pain or scratchiness in the throat, often
associated with pain on swallowing. Sore throats are common, especially
in children between the ages of 5 and 10, most often caused by upper
respiratory viruses (Ch. 14). Streptococcal throat is the most common
bacterial cause and can occasionally lead to rheumatic fever, so antibiot-
ics are indicated. Other causes of sore throat include trauma (a fish or
chicken bone or other foreign substance stuck in the throat, endotra-
cheal intubation, or local surgery, such as tonsillectomy and adenoid-
ectomy). Occasionally, more serious pathology underlies the complaint.

SPLENOMEGALY

Splenomegaly is enlargement of the spleen beyond its normal size. The
spleen is involved in the production and maintenance of erythrocytes
and the production of certain immunocytes; it may be affected and
enlarged by many conditions involving the blood or lymph system,
and by infection, liver disease, haemolytic anaemias, malignancies and
parasites. Causes of splenomegaly can include those listed in Box 4.9.

Rupture of the enlarged spleen is possible and usually due to trauma.

STROKE (CEREBROVASCULAR EVENT OR
ACCIDENT; CVA)

See Chapter 13.

STUTTERING

Stuttering (stammering) is a speech disorder in which the normal
flow of speech is disrupted by frequent repetitions or prolongations
of speech sounds, syllables or words, or by an individual’s inability to
start a word. Stuttering usually has a genetic basis but other causes can
be neurogenic — following a stroke or other brain injury, or psycho-
genic — particularly anxiety. Stuttering may be accompanied by rapid
eye blinks, lip and/or jaw tremors or other movements. Certain situa-
tions, such as lecturing, talking on the telephone or being interviewed,
tend to aggravate stuttering, whereas others, such as singing or speak-
ing alone, often improve it.

SWEATING

Sweating is a heat-regulatory mechanism, mediated by the hypothala-
mus, when in a warm environment or exercising. The evaporation of
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Box 4.9 Causes of splenomegaly

Infections

e Malaria (worldwide the most common cause)
e Infectious mononucleosis

e Cytomegalovirus infection

e Other viral infections

e Parasitic infections

e Cat scratch disease

e Bacterial infections

Liver diseases

e Cirrhosis (portal vein obstruction, portal hypertension)
e Sclerosing cholangitis

e Wilson disease

e Biliary atresia

e  (Cystic fibrosis

Haemolytic anaemias

e Thalassaemia

e Haemoglobinopathies

e Glucose-6-phosphate dehydrogenase (G6PD) deficiency
e Idiopathic autoimmune haemolytic anaemia

e Immune haemolytic anaemia

Malignant disease

e Leukaemia

e Lymphoma

e Hodgkin disease
Other causes

e Sarcoidosis

e Sickle cell splenic crisis
e Banti syndrome

e Felty syndrome

sweat, produced by sweat glands in the skin, leads to heat loss. Other
causes of sweating are shown in Box 4.10.

SYNCOPE

Syncope is a feeling of faintness, dizziness or light-headedness (presyn-
cope), or loss of consciousness (syncope), due to a sudden decline in
blood flow to the brain. Syncope can affect otherwise healthy people
but may also be caused by an irregular cardiac rate or rhythm, or by
changes of blood volume or distribution. The main causes include:
vasovagal attack (fainting, Ch. 1); respiratory factors (severe coughing
causing vagal stimulation); cardiac disease (arrhythmias, heart block,
aortic stenosis); paralytic factors — in the elderly, especially those
taking drugs such as phenothiazines, L-dopa, hypotensive agents,
tricyclics or benzodiazepines; brainstem factors — owing to migraine
or vertebrobasilar disease, usually in the elderly; and carotid sinus
syndrome — an exaggerated baroreceptor response resulting in peri-
ods of inappropriately high vagal tone and sympathetic suppression.
The diagnosis is frequently made in men over 50 and in patients with
atherosclerosis and hypertension. Syncope may also be caused by turn-
ing or pressing on the neck.

TACHYCARDIA

See Chapter 5.

Box 4.10 Causes of sweating

e Exercise

e Infections

e Menopause

e Malignant disease
Breast cancer
Prostate cancer
Hodgkin disease
Phaeochromocytoma
CNS tumours
Endocrine tumours

e Drugs
Tamoxifen
Opioids
Antidepressants
Steroids
Recreational drugs

e Hypothalamic disease

e Sweating disorders (hyperhidrosis)

Box 4.11 Causes of tachypnoea

e Psychological states
Anxiety
Stress

Situations in which there is a psychological advantage in having
a sudden dramatic illness

e Drug use
Stimulant use
Drugs (e.g. aspirin overdose)
e Respiratory disorders
Asthma
Chronic obstructive pulmonary disease
Pneumonia
Pulmonary fibrosis
Pleurisy
Pulmonary embolism
e Cardiac disease
Congestive heart failure
Coronary artery disease
Valvular disease
e Severe pain
e Ketoacidosis and similar medical conditions

TACHYPNOEA

Tachypnoea or hyperventilation is excessive, rapid and deep breath-
ing, resulting in a fall in the carbon dioxide level in the blood.
Hyperventilation is not uncommon in young adults, especially in
women, usually when they are nervous and tense. It can also be a
symptom of other disorders. Causes of tachypnoea include those
shown in Box 4.11.

TASTE DISORDERS

See Chapter 13.
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Box 4.12 Causes of tiredness

e Excessive physical exertion
® Poor nutrition

e Infections (e.g. tuberculosis, bacterial endocarditis, HIV, hepatitis,
influenza and mononucleosis)

e Chronic fatigue syndrome
e Psychological disorders
Anxiety and depression
Chronic boredom
Grief
Sleep disorders, such as insomnia
Stress
e Anaemia

e Endocrinopathies (e.g. diabetes, hypothyroidism, Addison disease,
acromegaly)

e Drugs (e.g. antihistamines, antihypertensives, sedatives or diuretics)

e Chronic disease (e.g. cancer, rheumatoid arthritis, systemic lupus
erythematosus)

*  Most types of surgery
e Cardiac failure

TEETHING

Restlessness, irritability, finger-sucking, gum-rubbing and drooling
may be associated with the eruption of deciduous teeth. Teething
is traditionally blamed for a variety of other signs and symptoms
in infancy, but is not responsible for diarrhoea, fever, convulsions
or other systemic disorders. These have systemic causes, usually
infections — often herpetic stomatitis.

TINNITUS

Tinnitus is a ringing, roaring or other sound inside the ears. It may
be caused by ear problems (wax, infection, Méni¢re disease); neuro-
logical causes; or aspirin or certain antibiotics (aminoglycosides
mainly). However, the reason for the tinnitus often cannot be found.
Tinnitus can fluctuate or can resolve spontaneously, but is frequently
untreatable.

TIREDNESS

Tiredness is a feeling of lack of energy, fatigue or weariness. Fatigue
represents a normal response to physical exertion, emotional stress or
lack of sleep, but can also be a non-specific symptom of a psycho-
logical or physiological disorder. In many cases, fatigue is related to
boredom, unhappiness, disappointment, lack of sleep or hard work.
Because it is such a common complaint and is often caused by psycho-
logical problems, its potential seriousness is often overlooked.

Pathological (illness-related) fatigue is not relieved by rest, adequate
sleep or removal of stressful factors. An example is the so-called
chronic fatigue syndrome.

The pattern of fatigue may help delineate its underlying cause:
individuals who arise in the morning rested but, with activity, rapidly
fatigue may have a disease, while individuals who awaken fatigued and
the level of fatigue remains constant throughout the day may be suffer-
ing from depression. Other causes are shown in Box 4.12.

Table 4.9 Causes of discolouration of teeth

Extrinsic

Intrinsic

Most teeth affected

Smoking, beverages, e.g. tea
Drugs, e.g. iron, chlorhexidine,
minocycline

Poor oral hygiene, betel chewing

One or a few teeth affected
As above

Table 4.10 Different types of tremor
Type

Tetracycline, fluorosis, amelogenesis
imperfecta, dentinogenesis
imperfecta, kernicterus, biliary
atresia, porphyria

Trauma, caries, resorption

Causes

Contraction tremors (e.g. making a
tight fist while the arm is resting
and supported)

Intention (action or kinetic) tremors
(e.g. finger-to-nose test)

Posture tremors (e.g. with the arms
raised against gravity)

Resting tremors (e.g. when the hands
are lying on the lap)

TOOTH DISCOLOURATION

Essential tremor, cerebellar
disease, hyperthyroidism,
drugs such as caffeine and
anticholinergic agents

Cerebellar disorders and
alcohol

Essential tremor, physiological
tremor, tremor with basal
ganglia disease (as in
parkinsonism), cerebellar
disease, peripheral
neuropathy, post-traumatic
and alcoholic

Parkinsonism, antipsychotic
drugs, essential tremor

Most causes of discolouration of several teeth are extrinsic stains.
Discolouration of isolated teeth is commonly related to caries or trauma.
Fluorosis, tetracyclines or congenital defects of enamel or dentine may
cause brown or white intrinsic discolouration of most or all teeth; biliary
atresia may cause green teeth, and erythropoietic porphyria may cause

red teeth (Table 4.9).

TREMOR

Tremor is an unintentional, somewhat rhythmic, involuntary muscle
movement involving to-and-fro movements (oscillations) of one or
more parts of the body, most commonly affecting the hands. Tremor
may also affect the arms, head, face, vocal cords, trunk and legs
(Table 4.10). Caffeine (e.g. in coffee and carbonated beverages) and
other stimulants should be avoided because they commonly worsen a
tremor, as may emotion, stress, fever or physical exercise.

The most common form of tremor occurs in otherwise healthy
people; this is essential tremor (no known cause). Tremor may also be
caused by drugs (e.g. alcohol, amphetamines, caffeine, corticosteroids,
ciclosporin, lithium, major tranquillizers and valproate); poisoning
(e.g. mercury); neurological disorders (e.g. parkinsonism, multiple scle-
rosis, cerebellar disease); psychogenic reactions; or metabolic disorders
(hypoglycaemia, hyperthyroidism, liver failure).
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Fig. 4.9 Trismus.

TRISMUS

40-50mm from incisal edge to incisal edge is considered normal mouth
opening but 3 fingers is usually a rough guide. Limited oral opening
(Fig. 4.9) can arise from temporomandibular joint disorders or from
extra-articular causes such as infection, submucous fibrosis or scarring,
or even tetanus.

Intra-articular causes may include:

= ankylosis
+ bony ankylosis: after trauma, infections and prolonged
immobilization
+ fibrous ankylosis: due to trauma and infection
m  arthitis
m  synovitis.

Extra-articular causes may include:

= infection
+ odontogenic
+ non-odontogenic: peritonsillar abscess, tetanus, meningitis,
brain abscess, parotid abscess.

URINARY INCONTINENCE

Urinary incontinence is an inability to hold urine until a lavatory is
reached. It results from an underlying medical condition and is often
only temporary. Women, particularly older women, experience incon-
tinence twice as often as men because of problems associated with
pregnancy and childbirth, and the menopause. Both women and men
can become incontinent from neurological injury, birth defects, strokes,
multiple sclerosis and physical problems associated with ageing.
Stress incontinence results from physical changes from pregnancy,
childbirth and the menopause, and causes incontinence when coughing,
laughing, sneezing or other movements that put pressure on the bladder.
Urge incontinence is caused by inappropriate bladder contractions,
which result from overactive nervous control of the bladder. Urine is
lost for no apparent reason while suddenly feeling the need or urge to
urinate. Urge incontinence can mean that the bladder empties during
sleep, after drinking a small amount of water, or when touching water
or hearing it running (as when washing dishes or hearing someone else
taking a shower). Involuntary actions of bladder muscles can occur
due to damage to the nerves of the bladder, to the nervous system
(spinal cord and brain), or to the muscles themselves as in multiple
sclerosis, Parkinson disease, Alzheimer disease, stroke and injury.

Functional incontinence appears in people who have problems think-
ing, moving or communicating that prevent them from reaching a
lavatory fast enough, as in Alzheimer disease. A person in a wheelchair
may be blocked from getting to a lavatory in time.

Overflow incontinence is seen when the bladder is always full because
of weak bladder muscles or a blocked urethra (e.g. prostatic disease),
so that it leaks urine frequently. Nerve damage from diabetes or other
diseases can lead to weak bladder muscles; tumours and urinary stones
can block the urethra.

VERTIGO

See ‘Dizziness’.

VISUAL IMPAIRMENT

Visual impairment may be suspected if a patient has overcautious
driving habits; finds lighting either too bright or too dim; has frequent
spectacle prescription changes; holds books or reading material close
to the face or at arm’s length; squints or tilts the head to see; has dif-
ficulty in recognizing people; changes leisure-time activities, personal
appearance or table etiquette; moves about cautiously or bumps into
objects; or acts confusedly or is disoriented.

Visual impairment can have a range of causes, from disease of the
lens such as cataract, to albinism, glaucoma, retinitis pigmentosa, reti-
nal detachment or nerve lesions. Blindness or defects of visual fields
can be caused by ocular, optic nerve or cortical damage, but the type of
defect varies according to the site and extent of the lesion. A complete
lesion of one optic nerve causes that eye to be totally blind. There is no
direct reaction of the pupil to light (loss of constriction) and, if a light
is shone into the affected eye, the pupil of the unaffected eye also fails
to respond (loss of the consensual reflex). However, the nerves to the
affected eye that are responsible for pupil constriction run in the third
cranial nerve and should be intact. If, therefore, a light is shone into
the unaffected eye, the pupil of the affected eye also constricts, even
though that eye is sightless.

Lesions of the optic tract, chiasma, radiation or optic cortex cause
various visual field defects involving both visual fields but without
total field loss on either side.

Visual field examination (perimetry) tests the total area where objects
can be seen in the peripheral vision while the eye is focused on a cen-
tral point. Confrontation visual field examination is a quick and basic
evaluation of the visual field done by an examiner sitting directly in
front of the patient, who is asked to look at the examiner’s eye and say
when they can see the examiner’s hand. Tangent screen examination
involves the patient looking at a central target and telling the examiner
when an object brought into the peripheral vision can be seen.

Automated perimetry is when the patient sits in front of a computer-
driven program that flashes small lights at different locations, and
presses a button whenever the lights in the peripheral vision are seen.
An ophthalmological opinion should always be obtained if there is any
suggestion of a visual field defect.

Vision is tested by visual acuity testing using the Snellen eye chart or
another standard eye chart. This displays a series of letters or letters
and numbers, with the largest at the top. As the person being tested
reads down the chart, the letters gradually become smaller. When
visual acuity is being checked, one eye is covered at a time and the
vision of each eye is recorded separately, as well as both eyes together.
Normal vision is 20/20, which means that the eye being tested can read
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Fig. 4.10 Complete blindness: an opaque eye.

a letter of a certain size when it is 20 feet away. If a person sees 20/40,
then at 20 feet from the chart that person can read letters that a person
with 20/20 vision could read from 40 feet away. The 20/40 letters are
twice the size of 20/20 letters; however, if 20/20 is considered 100%
visual efficiency, 20/40 visual acuity is 85% efficient. For people who
have worse than 20/400 vision, a different eye chart can be used. It is
common to record vision worse than 20/400 as count fingers (CF at
a certain number of feet), hand motion (HM at a certain number of
feet), light perception (LP) or no light perception (NLP). As for legal
blindness, in the UK the statutory definition of ‘blind’ is ‘so blind as
to be unable to perform any work for which eyesight is essential’ (the
Blind Persons Act 1920). There is no statutory definition of ‘par-
tial sight’, although the guideline is ‘substantially and permanently
handicapped by defective vision caused by congenital defect, illness,
or injury’ (the National Assistance Act 1948).

After the pupils have been dilated, direct ophthalmoscopyl!
Sfundoscopy provides a wider magnified view of the retina. Tonometry
measures pressure inside the eye and is one of several tests necessary
to detect glaucoma. Slit-lamp examination allows examination of the
front of the eye. Phoroptery detects refractive errors.

Visual impairment can vary from limitations in sight for distance, col-
our, size or shape to full blindness (Fig. 4.10). It is an important disability
that invariably restricts activity to some degree. Most visual impairment
is caused by disease or malnutrition. The main causes include:

cataracts

glaucoma

uveitis

age-related macular degeneration (ARMD)
trachoma

corneal opacity

diabetic retinopathy.

Cataracts, the most common cause of visual impairment in older
people, are lens opacities that are more common in diabetes or after
excess exposure to sunlight, ionizing irradiation or corticosteroids.

Visual defects are also among the most common genetic disorders,
and congenital blindness may be associated with other handicaps such
as epilepsy.

Clearly, communication is best verbally, though, for the partially
sighted, writing matter can sometimes be used but must be in large,
bold, black type on a white background.

Adaptive technology that may help includes adaptations around the
home, as well as large-print books, books on tape and in Braille, and
low-vision and blindness-related products.

Fig. 4.11 Vitiligo (see also Fig. 2.25).

Fig. 4.12 Xanthelasma.

VITILIGO

Vitiligo is loss of skin pigmentation (Fig. 4.11), which can be dramati-
cally unaesthetic. It is usually an autoimmune disorder.

WEIGHT LOSS

Involuntary weight loss is a non-specific finding but is of concern.
Causes, apart from malnutrition, are diabetes, hyperthyroidism, eat-
ing disorders, cancer (e.g. lung, gastrointestinal), infections (e.g. HIV
disease, tuberculosis), depression and drugs.

WHITE LESIONS IN THE MOUTH

Most white oral lesions are due to local causes, such as keratoses
caused by irritation, or idiopathic leukoplakia. Rare congenital causes
include white sponge naevus (can involve the vagina and anus), dys-
keratosis congenita and pachyonychia congenita.

Candidosis may cause white or red lesions (Ch. 21). Lichen planus
and lupus erythematosus are discussed in Chapter 11. Cancer may
present as a white lesion.

XANTHELASMA

These are flat yellow plaques over the upper or lower eyelids, most often
near the inner canthus (Fig. 4.12). They are areas of lipid-containing
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macrophages; the presence of xanthelasma and corneal arcus indi-
cates a higher risk of developing ischaemic heart disease and, though
xanthelasma also have other causes, patients should have fasting lipid
levels checked and those with hyperlipidaemia should have a formal
cardiac assessment.

KEY WEBSITES

(Accessed 25 May 2013)

AIDS.gov. <http://aids.gov/hiv-aids-basics/hiv-aids-101/signs-and-symptoms/>.

American Cancer Society. <http://www.cancer.org/cancer/cancerbasics/signs-and-
symptoms-of-cancer>.

WebMD symptom checker. <http://www.medicinenet.com/symptoms_and_signs/
article.htm>.


http://aids.gov/hiv-aids-basics/hiv-aids-101/signs-and-symptoms/
http://www.cancer.org/cancer/cancerbasics/signs-and-symptoms-of-cancer
http://www.cancer.org/cancer/cancerbasics/signs-and-symptoms-of-cancer
http://www.medicinenet.com/symptoms_and_signs/article.htm
http://www.medicinenet.com/symptoms_and_signs/article.htm

Cardiovascular medicine [

KEY POINTS

e Ischaemic heart disease is common and potentially fatal
e Stress and anxiety can precipitate cardiac events

The heart is vital to life, as its essential function is pumping oxygen-
ated blood to the brain and vital organs. Blood is oxygenated in the
lungs and travels in the pulmonary vein to the heart at the left atrium,
from where it flows to the left ventricle through the mitral valve. Blood
leaves the left ventricle through the aortic valve to the aorta (the body’s
main artery) and is distributed via arteries throughout the body. Thus
the left ventricle is the most powerful chamber, as it has to move
blood all around the body. Oxygen is transported on the red blood-
cell (erythrocyte) pigment haemoglobin, which colours the blood red.
Arteries branch to arterioles and then to capillaries to transport oxy-
gen to the tissues (Fig. 5.1) and collect waste carbon dioxide. A vast
venous network collects deoxygenated blood from all the tissues and
returns it to the superior vena cava and inferior vena cava and thence
to the right atrium of the heart (Fig. 5.2). This blood flows through the
tricuspid valve to the right ventricle and then leaves the right ventricle

Superficial External carotid
temporal

through the pulmonary valve to the pulmonary artery and thence to
the lungs, where it takes up oxygen. The heart thus consists of four
chambers: two ventricles and two atria. It is centrally located in the
chest (thorax) but, because the left ventricle is larger, the heart beat
(apex beat) is found to the left side (Fig. 5.3).

The heart rate and force of contraction are controlled by nerves
(mainly vagus and sympathetic) and hormones (especially adrenaline
[epinephrine], which increases both rate and force). Anxiety and exer-
cise can increase the pulse rate and force of the heart beat.

Heart disease is a major killer; in the USA, possibly one person dies
from heart disease every 30 seconds. It also causes significant morbid-
ity and disability in many aspects of life, including effects on entitle-
ment to drive a motor vehicle. There is a wide range of disorders that
can affect the heart (Box 5.1).

CONGENITAL HEART DISEASE (CHD)

General aspects

Congenital heart defects are the most common type of heart problem
in children, present in about 1% of live births. Lesions may involve the
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Fig. 5.3 Cardiac anatomy.

Box 5.1 Causes of cardiovascular disease

Organic heart disease
e Mpyocardial

Overload secondary to hypertension or valve disease?®
Coronary (ischaemic) heart disease®
Cardiomyopathies
e Endocardial
Rheumatic heart disease
Congenital anomalies?
Infective endocarditis
e  Pericardial
Pericarditis
Pericardial effusion

Functional disorders

e Due to hypertension?®

e Due to abnormalities in heart rate
Tachycardias
Bradycardias
Other arrhythmias

e Changes in circulatory volume
Hypervolaemia (shock syndrome)
Hypervolaemia (circulatory overload)
Others

aCommon causes of heart failure.

heart or adjacent great vessels, in isolation or in a variety of combina-
tions, and include a wide variety of structural defects that can lead
to malfunction such as arrhythmias or flow problems. Vessel or valve
stenosis or obstruction and septal defects strain the myocardium.

The types of CHD are summarized in Table 5.1. CHD may be:
cyanotic (‘blue babies’), where there is right-to-left shunting — in gen-
eral these are more severe defects; or acyanotic. Cyanosis and hypoxia
can lead to neurological deficits, polycythaemia (with hypercoagula-
bility and thromboses) and systemic infections (e.g. brain abscess).
Approximately 20% of patients with CHD also have other congenital
anomalies.

The cause of CHD is often unidentified but some causes are genetic
(e.g. Down syndrome; see Ch. 28). There are many other causes (Table 5.2;

Table 5.1 Types of congenital heart disease®

Acyanotic
With left-to-right
shunt
Atrial septal defect (ASD)

Patent ductus
arteriosus (PDA)

Ventricular septal
defect (VSD)

With no shunt
Aortic stenosis (AS)
Bicuspid aortic valve

Cyanotic
Eisenmenger syndrome

Fallot tetralogy

Pulmonary atresia Coarctation of the
(PA) aorta

Pulmonary valve
stenosis

Dextrocardia

Total anomalous venous
drainage (TAVD)
Transposition of the
great vessels

Mitral valve prolapse

Tricuspid atresia (TA)

2See also Table 5.2.

Appendices 5.1 and 5.2) and syndromes (e.g. oesophageal atresia and
heart disease, and forearm/digit abnormalities and atrial septal defect
[ASD]). The main acquired causes of CHD are maternal infections
such as TORCH - congenital toxoplasmosis, rubella, cytomegalovirus
or herpes infection — which can lead to patent ductus arteriosus (PDA),
pulmonary stenosis, ventricular septal defect (VSD) and coarctation
of the aorta; maternal drug use (e.g. alcohol, anticonvulsants, lithium,
recreational drugs, thalidomide and warfarin); or maternal systemic
disease (systemic lupus erythematosus and Sjogren syndrome [both
can cause heart block], and diabetes [which is associated with an
increased incidence of VSD, coarctation and transposition of the great
arteries and/or a characteristic hypertrophic cardiomyopathy]); and,
rarely, maternal irradiation.

Clinical features

Cyanotic CHD is, in general, a much more severe defect than acyanotic
(Fig. 5.4), which can lead to cardiac failure or be life-threatening or
fatal without surgical intervention. In the absence of treatment, 40%
of children with cyanotic CHD die within the first 5 years. Cyanosis
(caused by >5g of reduced haemoglobin per decilitre of blood) results
from shunting deoxygenated blood from the right ventricle into the
left side of the heart and the systemic circulation (right-to-left shunt),
and leads to chronic hypoxaemia (Fig. 5.5). Patients may crouch in
an effort to improve venous return but eventually polycythaemia
develops — with consequent haemorrhagic or thrombotic tendencies.
Finger- and toe-clubbing are associated with cyanotic CHD, but
appear after about 3 months of age (Fig. 5.6). Patients with CHD are
liable to a range of complications (Box 5.2).

Pulmonary hypertension and, eventually, right ventricular hyper-
trophy may be seen where the shunt is left-to-right and some of the
output of the left ventricle is recirculated through the lungs. The shunt
may eventually reverse and then cyanosis develops.

General management

An obstetric ultrasound scan is often used to screen pregnant women
at around 20 weeks for signs of CHD in their unborn babies. Most
defects, however, are well tolerated in utero and it is only after birth
that the impact of the anatomical and subsequently haemody-
namic abnormality becomes evident. In young children, chest radio-
graphy may show cardiomegaly. Electrocardiography (ECG) may



CARDIOVASCULAR MEDICINE 127

Table 5.2 Main features of congenital heart disease (CHD)

CHD

Main pathology/location

Main features

Aortic stenosis

Atrial septal defect (ASD)

Bicuspid aortic valve

Coarctation of the aorta

Dextrocardia

Ebstein anomaly

Eisenmenger syndrome or reaction

Fallot tetralogy

Mitral valve prolapse (floppy mitral
valve; Barlow syndrome)

Patent ductus arteriosus (PDA)

Patent foramen ovale

Pulmonary atresia

Pulmonary stenosis

Total anomalous pulmonary venous
return (TAPVR)

Transposition of the great vessels

Tricuspid atresia

Ventricular septal defect (VSD)

Narrowing of the aortic valve

Usually near foramen ovale and termed a secundum
defect. Associated in 10-20% with mitral valve
prolapse

Valve is bicuspid instead of tricuspid. Often associated
with other left-sided lesions (e.g. coarctation of the
aorta or interrupted aortic arch)

In the aorta beyond the origin of the subclavian
arteries

Right-sided heart

Congenital abnormality of the tricuspid valve, usually
associated with ASD

The process in which a left-to-right shunt in the

heart causes increased flow through the pulmonary
vasculature (and pulmonary hypertension) which, in
turn, causes increased pressures in the right heart and
reversal into a right-to-left shunt

Ventricular septal defect, pulmonary stenosis, right
ventricular hypertrophy and an aorta that overrides
both ventricles. Fluconazole use in pregnancy may
predispose

The most common CHD, affecting 5-10% of the
population. Seen mainly in women. Strong hereditary
tendency. Seen especially in Marfan, Ehlers-Danlos and
Down syndromes. May be associated with polycystic
kidney disease and panic disorder

A persistent opening (normally closed by the third
month of life) between aorta and pulmonary artery,
common in prematurity and maternal rubella

Communication between atria

No pulmonary valve exists, so blood cannot flow from
the right ventricle into the pulmonary artery and to
the lungs. The right ventricle is not well developed.
The tricuspid valve is often poorly developed. An ASD
allows blood to exit the right atrium, so the baby is
cyanotic. The only source of lung blood flow is the
PDA

Narrowing of the pulmonary valve

Blood returns from the lungs to the right rather than
left atrium

Reversal of pulmonary artery and aorta origins

Absence of the tricuspid valve means no blood can
flow from the right atrium to the right ventricle. Thus
the right ventricle is small. Survival depends on there
being an ASD and usually a ventricular septal defect

One of the most common CHDs. Ranges from a pinhole
compatible with survival at least into middle age, to

a large defect causing death in infancy if untreated.
Some 90% of children with VSD have an additional
cardiac defect

Angina, dyspnoea and syncope. Balloon valvuloplasty or
surgery may be indicated

Initially acyanotic, with survival into middle age in most
cases, and therefore is the most common CHD presenting
in adults. In the absence of surgical correction, right
ventricular failure eventually develops. Usually repaired by
primary closure or by pericardial or Dacron patch

Usually asymptomatic, even in athletes, but there is a high
risk of infective endocarditis

Normal blood supply to the head, neck and upper body but
restricted to the lower body. Surgery is indicated

Usually asymptomatic but may be part of situs inversus
(all organs transposed) with bronchiectasis and sinusitis
(Kartagener syndrome)

Ebstein anomaly is mild in most and surgery is needed only
if the tricuspid valve leaks severely enough to result in heart
failure or cyanosis

Ventricular or atrial septal defects, patent ductus arteriosus
and more complex types of acyanotic heart disease can
underlie this. Initially there is pulmonary hypertension,
polycythaemia and a hyperviscosity syndrome with
haemorrhagic and thrombotic tendencies. Later there is
right ventricular hypertrophy and cyanosis. Anticoagulants
and pulmonary vasodilators (e.g. bosentan) may be
indicated

Cyanosis progressive from birth. Chronic hypoxia causes
decreased neurological function. Episodes of acute hypoxia
from infundibular spasm are life-threatening. Polycythaemia
causes hypercoagulability and thrombosis. Right-to-left
shunting is associated with a higher incidence of systemic
infection such as a brain abscess. Surgery is indicated

May cause no symptoms but, if there is mitral regurgitation,
some patients develop pain, irregular or racing pulse, or
fatigue and heart failure

Shunt is left to right, initially acyanotic, and a typical
complication is right ventricular failure. Closure can
be promoted in early infancy by giving intravenous
indometacin, a prostaglandin inhibitor

Often symptomless

Early treatment often includes using a drug to keep the PDA
from closing, and surgery to create a shunt between the
aorta and the pulmonary artery

Symptoms are breathlessness and right ventricular failure.
Balloon valvuloplasty or surgery may be indicated

Survivors also have ASD or patent foramen ovale

Cyanosis and breathlessness from birth, with early
congestive cardiac failure and death in infancy unless

there are associated defects providing sufficient collateral
circulation (such as a patent interventricular septum or PDA)

A surgical shunting procedure is often needed to increase
the lung blood flow and reduce cyanosis. Some children
may need pulmonary artery banding to reduce blood flow
to the lungs. Others may need a more functional repair
(Fontan procedure)

Initially left-to-right shunt but, with right ventricular
hypertrophy, shunt may eventually reverse with late-onset
cyanosis. Right ventricular failure may develop. Usually
repaired by primary closure or by a pericardial or Dacron
patch
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Fig. 5.4 Central cyanosis in a child with a congenital heart defect, showing purple
lips and gingivae.

Fig. 5.5 Chest radiograph of a child with congenital heart disease showing gross
cardiac enlargement. (The heart normally occupies less than half the width of the
chest).

Fig. 5.6 Finger-clubbing in a patient with Fallot tetralogy. Finger-clubbing can be
found in several different disorders, particularly cyanotic heart disease, chronic
respiratory disease, lung cancer, Crohn disease, etc., but is sometimes benign and
hereditary.

Box 5.2 Possible complications in congenital heart disease

e Bleeding tendency

e Cardiac failure

e Cyanosis

e Fatigue

e  Growth retardation

e Infections (e.g. brain abscess, endocarditis)
e Polycythaemia

e  Pulmonary oedema

demonstrate an abnormal cardiac axis, ventricular hypertrophy and
strain, depending on the lesion present. CHD is more commonly diag-
nosed through echocardiography, which has superseded intracardiac
catheter studies, and confirmed by cardiac magnetic resonance imag-
ing (MRI).

Early correction of the congenital defect, often by transvenous
catheter techniques, is the treatment of choice. More complex defects
may require an operation. Medical treatment may be needed for the
management of pulmonary oedema, heart failure, polycythaemia,
infection or emotional disturbances. Modern surgical and medical care
helps children survive into adult life and patients are then often said to
have adult or ‘grown-up’ CHD. Nevertheless, complications observed
in adults who were previously thought to have had successful repair
of CHD include arrhythmias, valve disorders and cardiac failure, and
residual defects can still predispose to complications such as infective
endocarditis.

Dental aspects

All dental health-care professionals (HCPs) should be certified in basic
cardiopulmonary resuscitation (CPR), and the entire team should
rehearse emergency protocol procedures regularly (Ch. 1).

Patients with heart disease should take their medications as usual on
the day of the dental procedure, and should bring all their medications
to the dental surgery for review at the time of the first appointment.
The most important aspect for dentists to consider is how well the
patient’s heart condition is compensated. Patients with stable heart
disease receiving atraumatic treatment under local anaesthesia (LA)
can receive treatment in the dental surgery. Since cardiac events are
most likely to occur in the early morning, patients with cardiac disease
should be treated in the late morning or early afternoon. The dental
team should provide dental care with a stress-reduction protocol and
with good analgesia, limiting the dosage of adrenaline (epinephrine).
An aspirating syringe should be used to give an LA, since adrenaline in
the anaesthetic entering a vessel may theoretically raise the BP or pre-
cipitate arrhythmias. Gingival retraction cords containing adrenaline
should be avoided. Conscious sedation, preferably with nitrous oxide,
can be given with the approval of the physician. General anaesthesia
(GA) is a matter for expert anaesthetists in hospital.

Congestive cardiac failure may complicate management. In cyanotic
CHD there may also be polycythaemia-related bleeding tendencies
caused by thrombocytopenia, platelet dysfunction, coagulation defects
(from liver hypoxia — causing reduced vitamin K-dependent factors)
and excessive fibrinolytic activity. Thus platelets may be reduced, and
the haematocrit, prothrombin time (PT [and International Normal
Ratio, INR]; Ch. 8) and activated partial thromboplastin time (APTT)
increased. Occasionally, there is a thrombotic tendency. A special haz-
ard in some CHD is the development of cerebral abscess, sometimes
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due to oral bacteria. Leukopenia may be a factor in some right-to-left
shunts. There may be susceptibility to infective endocarditis. Oral
abnormalities can be associated with cyanotic CHD and may include:

delayed eruption of both dentitions
positional anomalies
enamel hypoplasia — the teeth often have a bluish-white,
‘skimmed milk” appearance and there is gross vasodilatation in
the pulps

= greater caries and periodontal disease activity, probably because
of poor oral hygiene and lack of dental attention

= after cardiotomy, the possible appearance of transient small,
white, non-ulcerated mucosal lesions of unknown aetiology.

CONGENITAL HEART DISEASE IN OTHER SYNDROMES
Down syndrome
See Chapter 28.

Noonan syndrome

Noonan syndrome, usually an autosomal dominant trait, is character-
ized by CHD (the commonest cardiac lesions are pulmonary stenosis,
septal defects and hypertrophic cardiomyopathy), short stature, unu-
sual facies, chest deformity, learning disability, and cryptorchidism
in males. Facial features may include an elongated mid-face, hyper-
telorism, retrognathia, a lower nasal bridge and nasal root, a wider
mouth, a more prominent upper lip and low-set ears. Abnormal vision
and hearing are common. Other associations include hepatospleno-
megaly and an abnormal bleeding tendency associated with low levels
of clotting factors (particularly XI and XII), and with cherubism, jaw
giant-cell lesions and neurofibromatosis.

Hypercalcaemia-supravalvular aortic stenosis syndrome
(Williams syndrome)

Williams syndrome comprises, in its rare complete form, infantile
hypercalcaemia, elfin facies, learning disability and CHD. Most
cases appear to be sporadic. These children may be sociable and
talkative (‘cocktail party manner’). Hypercalcaemia typically remits
in infancy but leaves growth deficiency, osteosclerosis and cranio-
stenosis. Cardiovascular lesions include supravalvular subaortic ste-
nosis or other abnormalities, and may contraindicate GA. Also,
masseter spasm has been reported during GA with halothane and
suxamethonium, but it is not malignant hyperthermia. Dental defects
may include hypodontia, microdontia and hypoplastic, bud-shaped
teeth. The upper dental arch may be disproportionately wide and
overlap the lower.

ACQUIRED HEART DISEASE

General aspects

Most acquired heart disease is ischaemic heart disease (IHD; coronary
artery disease, CAD) — the most important cardiac disease, which can
lead to heart failure and is the major killer in the high-income world.
Functional disorders, where there is no organic disease of the heart
itself, can also cause circulatory failure, as in shock. A variety of com-
mon extracardiac diseases can aggravate heart disease, particularly if
there is impaired oxygenation, as in severe anaemia.

Clinical features

Serious heart disease is not always symptomatic and patients can die
suddenly from myocardial infarction (MI), despite having experienced
neither chest pain nor any other symptom (“silent infarction”). Also,
many patients with manifest cardiac disease can have signs and symp-
toms effectively controlled so that they may superficially appear well
and, often, only the drug history gives a clue to the nature of any
cardiac illness. Common clinical features of cardiac disease include
breathlessness, chest pain, palpitations and cyanosis, while signs may
be seen on the hands (clubbing, cyanosis) or deduced from measuring
the BP, palpating the pulse or listening to the heart (auscultation).

General management

The heart rate, force of contraction and rhythm can be assessed from
palpation of the pulse; disturbances of rhythm may signify cardiac
disease.

The BP is measured by sphygmomanometry. The finding of either
normal levels (pressures of 120 mmHg systolic and 80 mmHg diastolic)
or grossly raised levels (>160/90mmHg for a male of 45 years or over)
is informative. However, these must be checked on further occasions,
as the BP frequently increases in anxiety. In an injured patient, a fall-
ing BP is also a danger sign that must not be ignored, since it implies
a serious complication such as haemorrhage or shock.

Experienced cardiologists can identify by auscultation the vast
majority of innocent functional murmurs and can differentiate these
from the serious murmurs of aortic stenosis, mitral regurgitation,
tricuspid regurgitation, pulmonary stenosis, VSD and hypertrophic
cardiomyopathy.

Other investigations include blood assays of cardiac enzymes (tro-
ponin, troponin T (cTnT), creatine kinase), which are raised after
cardiac damage such as an MI. Chest radiography (CXR) helps detect
heart enlargement (e.g. in cardiac failure or hypertension). ECG, inval-
uable for the diagnosis of arrhythmias and of IHD, is a graphic tracing
of the variations in electrical potential caused by the excitation of the
atria (Fig. 5.7). The QRS deflections are due to excitation (depolariza-
tion) of the ventricles. The T wave is due to recovery of the ventricles
(repolarization). Doppler echocardiography (cardiac ultrasonography
done trans-thoracically or trans-oesophageally) is a valuable non-
invasive imaging tool for the heart; it is helpful in establishing a specific
diagnosis and estimating the severity of various diseases by evaluating
cardiac chamber size, wall thickness, wall motion, valve configuration

PR ST
segment segment
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“PR QRS ST '
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Fig. 5.7 Normal ECG tracing.
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Table 5.3 Predictors of high cardiovascular risk

Low risk
Old age

ECG abnormalities only
Atrial fibrillation
Stroke

Uncontrolled
hypertension

Mild heart failure

Very high risk Medium risk

Ml in previous month

Mild angina
Unstable or severe
angina
Atrioventricular block

Myocardial infarction
(MI) more than 1
month previously
Ventricular
arrhythmias
Severe cardiac
valvular disease

Advanced heart
failure

Compensated heart
failure

and motion, and the proximal great vessels. This technique also pro-
vides a sensitive method for detecting pericardial and pleural fluid
accumulation, and can allow identification of mass lesions within and
adjacent to the heart. Cardiac MRI, scans using gadolinium, thal-
lium-201 or technetium-99, and positron emission tomography (PET)
using 18F-deoxyglucose (FDG) are also extremely useful.

Medical treatments are available to control many cardiac disorders,
but surgery may be required, especially for THD.

Dental aspects

Management implications in oral health care depend mainly on the
type of intervention and the degree of cardiovascular risk (Table 5.3
and see below). Both the anxiety and the pain that may be associated
with dental care can cause enhanced sympathetic activity and adrena-
line (epinephrine) release, which increases the load on the heart and
the risk of angina or arrhythmias. Therefore, patients with unstable
angina (pain pattern changing in occurrence, frequency, intensity
or duration; pain at rest) and those with MI <3 months previously
should have dental treatment in a hospital environment. Patients with
stable angina and those who are at least 3 months post-MI may be
treated in primary care. However, appointments should be made for
the late morning, with the patient’s glyceryl trinitrate (GTN) avail-
able and used preoperatively, and the use of pulse oximetry and pro-
phylactic sedatives considered. Nitrate drugs, which include glyceryl
trinitrate (GTN), isosorbide dinitrate and isosorbide mononitrate
are vasodilators and act by reducing load on the heart. GTN is avail-
able for sublingual use as a tablet or a spray, or as a skin patch. Tables
have a limited shelf life of about 8 weeks. Oral use works within a
minute or so and lasts 30 mins but the patch takes about an hour to
work and is often left on for 12 hours. The most common adverse
effects of nitrates are a throbbing headache, flushing, and dizziness,
and they interfere with sildenafil. Pain control is crucial to minimize
endogenous adrenaline release. LA must be given with aspiration and
it may be prudent to avoid adrenaline-containing LA. If a patient is
taking a non-selective beta-blocker (e.g. propanolol), no more than
two carpules of LA with adrenaline 1:80000 should be administered.
The combination of aspirin with other antiplatelet drugs increases
the chances of significant postoperative bleeding. Furthermore, drugs
such as erythromycin and clarithromycin should be avoided in long QT
syndrome and in patients also taking statins (antihyperlipidaemics).
In the case of intraoperative chest pain, medical assistance should be
summoned and emergency management commenced, including the
use of GTN aspirin and oxygen. Cardiac monitoring is desirable in
many instances (Figs 5.8 and 5.9).

Fig. 5.8 Cardiac monitoring — chest leads.

Fig. 5.9 Cardiac monitoring — arm lead.

Effective painless LA is essential. An aspirating syringe should be
used since adrenaline in the anaesthetic may get into the blood and
may (theoretically) raise the BP and precipitate arrhythmias. BP tends
to rise during oral surgery under LA, and adrenaline theoretically can
contribute, but this is usually of little practical importance. However,
adrenaline-containing LA should not be given in excessive doses to
patients taking beta-blockers, as this may induce hypertension and
cardiovascular complications. Note: A woman on beta-blockers, who
was (inexcusably) given 16 dental cartridges of LA, died from lido-
caine overdosage, not from accelerated hypertension. Gingival retrac-
tion cords containing adrenaline should be avoided wherever possible.
General anaesthesia for dental care in cardiac patients should be
avoided unless essential.

A range of cardiovascular drugs can influence oral health care
(Table 5.4), while drugs used in dentistry can interact with cardiac
drugs. Aspirin may cause sodium and fluid retention, which may be
contraindicated in severe hypertension or cardiac failure. Indometacin
may interfere with antihypertensive agents. Macrolides and azoles may
cause statins to produce increased muscle damage.

An association between periodontal disease and cardiovascular dis-
ease has been suggested but several evidence-based reviews question
this association.
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Table 5.4 Cardiovascular drugs: potential effects on oral health care

Group

Oral adverse effects

Possible interaction or

reaction

Alpha-blockers

Alpha-/beta-blockers

Angiotensin-
converting enzyme
inhibitors (ACEls)

Angiotensin Il
receptor blockers
(ARBs)

Antihypertensives
(see Table 5.8)

Antiplatelets

Beta-blockers (non-
cardioselective)

Calcium-channel
blockers (CCBs)

Digitalis glycosides

Diuretics

Potassium-channel
blockers

Statins

HYPERTENSION

General aspects

Dry mouth

Burning sensation
Ulceration
Taste changes

Dry mouth
Angioedema
Lichenoid reactions

Facial flushing
Taste disturbance
Dry mouth

Increased gag reflex
Lupoid reactions

Predisposition

to lip cancer
(hydrochlorothiazide,
nifedipine,
triamterene,
lisinopril, atenolol)

Purpura
Bleeding

Dry mouth
Paraesthesia
Lichenoid lesions

Gingival swelling:
30% using nifedipine
develop this
Angioedema

Dry mouth

Dry mouth
Ulceration

Orthostatic
hypotension

Enhanced pressor

response to adrenaline

(epinephrine)

Impairment by
indometacin

Good toleration

Photosensitivity

Bleeding tendency
enhanced by
erythromycin

Enhanced pressor

response to adrenaline

(epinephrine)

Possible induction of
arrhythmias by LA
vasoconstrictor

Gag reflex increased

Muscle damage
increased by
macrolides
(erythromycin,
clarithromycin,
telithromycin) and
azoles (fluconazole,
itraconazole,
ketoconazole,
miconazole) but
rosuvastatin,
pravastatin and
fluvastatin do not
appear to have this
problem

Hypertension (high blood pressure) is common, often unrecognised
and potentially lethal. The blood pressure is measured with a sphyg-
momanometer (Box 5.3), in units of millimetres of mercury (mmHg).
A ‘normal’ adult blood pressure (BP) is 120/80 (systolic/diastolic)
mmHg. High blood pressure (hypertension) is usually associated with

Box 5.3 Manual technique for recording blood pressure

1. Ask patient to avoid alcohol and smoking for 30 min before
measurement

2. Allow patient to sit at rest for as long as possible

3. Place sphygmomanometer cuff on right upper arm with about 3cm of
skin visible at antecubital fossa; bladder should encircle at least two-
thirds of arm

Palpate right brachial pulse

5. After 5min, inflate cuff slowly to about 200-250 mmHg, or until pulse is
no longer palpable

6. Deflate cuff slowly while listening with stethoscope over brachial artery
over skin on inside of arm below cuff

7. Record systolic pressure as pressure when first tapping sounds appear
(Korotkoff sounds)

8. Deflate cuff further until tapping sounds become muffled (diastolic
pressure) and then disappear

9. Repeat; record BP as systolic/diastolic pressures

a progressive rise in BP. Untreated hypertension is one of the most
important preventable causes of morbidity and mortality, since it is
a major risk factor for ischaemic and haemorrhagic strokes (cerebro-
vascular events), myocardial infarction, heart failure, chronic kidney
disease, cognitive decline and premature death. The risk associated
with increasing BP is continuous, with each 2mmHg rise in systolic
BP linked with a 7% rise in risk of mortality from ischaemic heart
disease and a 10% increased risk of mortality from stroke. The vascu-
lar and renal damage that hypertension may cause can culminate in a
treatment-resistant state. The BP is the product of cardiac output and
peripheral resistance, and is dependent on the heart and vasculature,
autonomic nervous system, endocrine system and kidneys. Regulatory
mechanisms, though unclear, involve baroreceptors in various organs
that detect changes in BP, and adjust it by altering both the heart rate
and the force of contractions, as well as the peripheral resistance.
Other factors are the kidney renin—angiotensin system, which responds
to a fall in BP by activating a vasoconstrictor (angiotensin II), and the
adrenocortical release of aldosterone in response to angiotensin II,
causing fluid retention via the kidney — increasing sodium retention
and potassium excretion. The most potent vasoconstrictor is endothe-
lin-1, released by vascular endothelium in response to expansion of
plasma volume, hypoxia or growth factors, and which regulates vas-
cular tone. Nitric oxide (NO) also modulates vasodilator tone in the
control of BP.

The BP will vary, depending on age, gender, ethnicity, environment,
emotional state and activity. Since it rises with anxiety, measurements
should be made with the patient relaxed and fully at rest. The BP
is lowest at night and highest first thing in the morning. It tends to
increase with age.

If the clinic BP is 140/90 mmHg or higher, ambulatory blood pres-
sure monitoring (ABPM) is needed to confirm the diagnosis of hyper-
tension (average value of at least 14 measurements taken during the
person’s usual waking hours). Home BP monitoring (HBPM) can be
used to confirm a diagnosis of hypertension, provided that:

= for each BP recording, two consecutive measurements are taken,
at least 1 minute apart and with the person seated
BP is recorded twice daily, ideally in the morning and evening
BP recording continues for at least 4 days, and ideally for 7 days.

Hypertension is a persistently raised BP. There is no agreed BP cut-
off point above which ‘hypertension’ exists and below which it does
not. At least one-quarter of adults (and more than half of those older
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Table 5.5 Blood pressure levels

Table 5.7 Causes of hypertension

Stage Designation Level Secondary hypertension Idiopathic (essential) hypertension
Normal Systolic: less than 120mmHg Renal disease (80% of cases) — renal Genetic predisposition
Diastolic: less than 80 mmHg artery disease, pyelonephritis, High alcohol intake
sk h . lic: glomerulonephritis, polycystic iah salt intak ibl
At ris Pre-hypertension Systolic: 120-139mmHg disease, post-transplant High salt intake (possibly)
Diastolic: 80-89 mmHg Erdleaing mdiiemns — High basal metabolic index (BMI)
Stage 1 Hypertension Systolic: 140/90 mmHg or higher and pregnancy, Cushing syndrome Insulin resistance
subsequent ambulatory monitoring and corticosteroid therapy, Sympathetic overactivity: 40%
(ABPM) daytime average or home hyperaldosteronism, of hypertensive patients have
monitoring (HBPM) average is phaeochromocytoma, acromegaly raised catecholamines (adrenaline
135/85mmHg or higher Cerebral disease — cerebral oedema [epinephrine] and noradrenaline
Stage 2 Hypertension Systolic: 160/100mmHg or higher and (mainly strokes, head injuries or [norepinephrine])
subsequent ABPM daytime average or tumours)
HBPM average is 150/95mmHg or higher Coarctation of aorta — hypertension
Severe Hypertension Systolic: 180 mmHg or higher in upper half of body only

Diastolic: 110mmHg or higher

Table 5.6 American Society of Anesthesiologists (ASA) grading of
hypertension and dental management considerations

Blood pressure

Drugs — oral contraceptive pill,
corticosteroids, non-steroidal
anti-inflammatory drugs (NSAIDs),
liquorice

Sleep apnoea

(mmHg; . . . .
; . Table 5.8 Lifestyle risk factors modifying hypertension
systolic, ASA Hypertension IAEEGAE 1] ITying nyp: I
diastolic) grade stage Dental aspects Factors raising blood pressure Factors lowering blood pressure
<140, <90 | - Routine dental care Obesity No obesity
140-159, 90-99 Il 1 Recheck BP before High dietary salt intake Low salt intake
starting routine dental Excess alcohol Low alcohol intake
care
Smoking Stopping smoking
160-179, 95-109 1] 2 Recheck BP and seek . L . . .
medicalladvicalbatore Excessive physical inactivity Physical activity
routine dental care Stress/anxiety Relaxation
Restrict use of adrenaline High-fibre diet
(epinephrine) Omega-3 fatty acids possibly
Conscious sedation may Fruit and vegetables
Ll Supplemental potassium
>180, >110 v 3 Recheck BP after 5min
quiet rest
Medical advice before o ) . )
dental care alcohol, illicit drugs (cocaine, amphetamines) or prescribed drugs (e.g.

Only emergency care
until BP controlled

Avoid vasoconstrictors

than 60) have high BP. Hypertension is thus common, especially with
advancing age, when systolic hypertension becomes a more significant
problem, as a result of the progressive stiffening and loss of compliance
of larger arteries. Diastolic pressure is more commonly raised in people
younger than 50 years (Table 5.5). Hypertension nevertheless is generally
defined as a BP of at least 140/90 mmHg, based on at least two readings
on separate occasions. Indeed, the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure defined a BP of 120/80-139/89mmHg as pre-
hypertension — a designation chosen to identify individuals at high
risk of developing hypertension. The National Heart, Lung and
Blood Institute (NHLBI) has even recommended that ‘pre-hyperten-
sion” should be considered as beginning when BP is 115/75mmHg.
Hypertension may be staged as shown in Tables 5.5 and 5.6.

Some 40% of adults in the developed world have hypertension but
in more than 90% the cause is unknown; this is termed ‘primary’, ‘idi-
opathic’ or ‘essential’ hypertension. In 1-2% of hypertensive patients,
an identifiable cause is present and this is termed ‘secondary’ hyper-
tension. Aetiological factors are shown in Table 5.7. Lifestyle factors
that can raise the BP include stress, obesity, salt intake, smoking,

immunosuppressives, glucocorticoids, mineralocorticoids, anabolic
steroids), but other factors can lower the BP (Table 5.8).

Clinical features

At least one-third of people with hypertension are asymptomatic or
have only trivial complications, such as epistaxes. Hypertension can
affect many tissues, however, and especially the brain, heart, eyes
and kidneys, with complications that include coronary artery disease,
myocardial infarction, heart failure and cerebrovascular events in par-
ticular (Table 5.9). Long-standing hypertension accelerates atheroma
and predisposes to: coronary artery disease; cerebrovascular disease;
chronic kidney disease (hypertensive nephrosclerosis is the term given
to long-term essential hypertension, hypertensive retinopathy, left
ventricular hypertrophy, minimal proteinuria and progressive renal
insufficiency); peripheral vascular disease; and hypertensive retino-
pathy leading to retinal haemorrhages, retinopathy or optic neuropa-
thy and blindness. Hypertension shortens life by 10-20 years. The risk
of these sequelae is greater in people who also have diabetes and car-
diac or renal disease.

General management

The National Institute for Health and Care Excellence (NICE)’s
clinical guideline 127, Hypertension: clinical management of primary
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Table 5.9 Features of advanced hypertension

Symptoms
Headaches

Signs
Hypertension on testing

Visual disorders Retinal changes

Tinnitus Left ventricular hypertrophy
Dizziness Proteinuria
Angina Haematuria

hypertension in adults, is available at http://publications.nice.org.uk/
hypertension-cgl27 (accessed 25 May 2013).

Hypertension is diagnosed by standardized serial BP measurements,
as above. Investigations to identify a ‘secondary’ cause and assess end-
organ damage include: chest radiography (cardiomegaly is suggestive
of hypertensive heart disease); ECG (may indicate ischaemic heart
disease); serum urea and electrolytes (deranged in hypertensive renal
disease and endocrine causes of secondary hypertension); and urine
Stix testing (blood and protein suggest renal disease).

Treatment of hypertension reduces the risk of stroke, heart fail-
ure and renal failure but has less effect on ischaemic cardiac events.
Hypertension and its complications can be modulated by changing
lifestyle (see Table 5.8) through: relaxation, weight loss, a high-fibre
diet, reduction in salt intake, restriction of alcohol consumption,
restriction of caffeine intake, smoking cessation and greater amounts
of exercise. Acute emotion, particularly anger, fear and anxiety, can
cause great rises in catecholamine output and transient rises in BP and
should, therefore, be avoided or controlled.

Antihypertensive therapy is given with the goal of using the mini-
mum dose of drugs commensurate with achieving the desired BP, and
with minimal adverse effects. Therapy is urgently indicated where the
systolic pressure exceeds 200mmHg, or the diastolic 110mmHg, and
is indicated at lower levels particularly if there are vascular compli-
cations, diabetes or end-organ damage such as renal impairment.
Current guidelines are to offer antihypertensive drug treatment to:

= people below 80 years of age with stage 1 hypertension (see
Tables 5.5 and 5.6), who have one or more of the following:
+ Target organ damage

Established cardiovascular disease

Renal disease

Diabetes

A 10-year cardiovascular risk equivalent to 20% or greater

= people of any age with stage 2 hypertension.

* 6 o o

A large number of antihypertensive drugs are available (Table 5.10);
beta-blockers are not now a preferred initial antihypertensive therapy.
Treatment is stepwise:

A BP of less than 140/90 mmHg is generally the aim. There is strong
evidence to support treating hypertensive persons aged 60 years or
older to a BP goal of less than 150/90 mmHg and hypertensive persons
30 through 59 years of age to a diastolic goal of less than 90 mmHg.
There is moderate evidence to support starting treatment with an
angiotensin-converting enzyme inhibitor, angiotensin receptor blocker,
calcium channel blocker, or thiazide-type diuretic in the nonblack
hypertensive population and in the black hypertensive population,
initial therapy is a calcium channel blocker or thiazide-type diuretic.
There is moderate evidence to support initial or add-on antihyper-
tensive therapy with an angiotensin-converting enzyme inhibitor or
angiotensin receptor blocker in persons with CKD to improve renal
outcomes.

Table 5.10 Antihypertensive drugs

Antihypertensive agents Examples

Doxazosin, indoramin, prazosin, terazosin

Alpha-adrenergic blockers

Angiotensin-converting
enzyme inhibitors (ACEls)

Captopril, cilazapril, enalapril, fosinopril,
imidapril, lisinopril, moexipril, perindopril,
quinapril, ramipril, trandolapril
Angiotensinogen Il receptor
blockers (ARBs)

Beta-adrenergic blockers

Azilsartan, candesartan, eprosartan,
losartan, olmesartan, temisartan, valsartan

Acebutolol, atenolol, bisoprolol,
carvedilol, celiprolol, esmolol, labetalol,
metoprolol, nadolol, nebivolol,
oxprenolol, pindolol, propranolol, timolol

Calcium-channel blockers
(CCBs)

Amlodipine, diltiazem, felodipine,
isradipine, lacidipine, lercanidipine,
nicardipine, nifedipine, verapamil
Diuretics Amiloride, bendroflumethiazide,
bumetanide, chlortalidone, furosemide,
indapamide, metolazone, spironolactone,
torasemide, triamterene, xipamide

Sympatholytics
Vasodilators

Clonidine, methyldopa
Hydralazine, minoxidil

Step 1

= Offer people <55 years an angiotensin-converting enzyme
inhibitor (ACEI) or angiotensin II receptor blocker (ARB).

= Offer a calcium-channel blocker (CCB) to people aged >55 years
and to people of African or Caribbean family origin of any age. If
a CCB is unsuitable, or if there is evidence or a high risk of heart
failure, offer a thiazide-like diuretic. If a diuretic is to be initiated
or changed, offer a thiazide-like diuretic (e.g. chlortalidone
or indapamide) rather than a conventional thiazide diuretic
(bendroflumethiazide or hydrochlorothiazide).

Step 2
If BP is not controlled by step 1 treatment:

offer a CCB with either an ACEI or an ARB, but

if a CCB is unsuitable, or if there is evidence or a high risk of
heart failure, offer a thiazide-like diuretic. For black people
of African or Caribbean family origin, consider an ARB in
preference to an ACEI, in combination with a CCB.

Step 3
If step 2 treatment is not effective:

= use the combination of ACEI or ARB, CCB and thiazide-like
diuretic.

Step 4
If BP remains >140/90 mmHg after treatment with ACEI or ARB plus
CCB plus a diuretic, this may be resistant hypertension. In this case:

= treat with spironolactone or a higher-dose thiazide-like diuretic
(specialist advice is indicated).

Adverse effects of antihypertensive treatment can sometimes be
troublesome and treatment has to be tailored to each patient’s
response (Table 5.11).

Accelerated (malignant) hypertension

This typically affects young adults, especially those of African or
Afro-Caribbean black heritage and, like essential hypertension, often
causes no symptoms until complications develop. It may present with
headaches, visual impairment, nausea, vomiting, fits (seizures) or
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Table 5.11 Adverse effects from antihypertensive and other cardioactive
drugs

Group Comments and adverse effects

Table 5.12 Causes of orthostatic hypotension

Non-autonomic
causes

Secondary

Primary autonomic causes autonomic causes

Alpha-adrenergic blockers Thrombocytopenia

Angiotensin-converting enzyme
inhibitors (ACEls)

First dose may cause sudden fall in BP
May impede renal function, especially
if NSAIDs also given
Cough, angioedema

Angiotensin Il receptor blockers
(ARBs)

Generally well tolerated but
olmesartan can cause a sprue-like

disease
Beta-blockers Bronchospasm

Contraindicated in asthma, heart
failure or heart block
Muscle weakness
Lassitude
Disturbed sleep
Calcium-channel blockers (CCBs) Headache and flushing
Swollen legs

Centrally acting antihypertensives
(largely obsolete)

Diuretics

Haemolysis
Hepatitis
Hypovolaemia
Electrolyte changes
Potassium-channel blockers Headache

May cause flushing

Vasodilators Lupoid reactions

acute cardiac failure. The chief complication is severe ischaemic dam-
age to the kidneys and renal failure, which can be fatal within 1 year
of diagnosis. Other causes of death are cardiac failure or cerebrovas-
cular accidents. Life-threatening accelerated hypertension requires
urgent hospital admission with the aim of reducing the BP slowly with
oral antihypertensives. Rarely, intravenous antihypertensives (sodium
nitroprusside) are used but a sudden drop in BP may result in a stroke
(cerebral infarction). Vigorous treatment, if started before renal dam-
age is too far advanced, can greatly improve the life expectancy; about
50% of patients can now expect to live for at least 5 years. Renal
sympathetic denervation is a promising recent therapy for resistant
hypertension.

Dental aspects of hypertension

There are no recognized orofacial manifestations of hypertension but
facial palsy is an occasional complication of malignant hypertension.
Antihypertensive drugs can sometimes cause orofacial side-effects,
such as hyposalivation (clonidine in particular), salivary gland swelling
or pain, lichenoid reactions, erythema multiforme, angioedema, gingi-
val swelling, sore mouth or paraesthesiae (see Table 5.10).

BP should be controlled before elective dental treatment or the
opinion of a physician should be sought, since the BP often rises even
before a visit for dental care; preoperative reassurance is important
and sedation using temazepam may be helpful. Endogenous adrena-
line (epinephrine) levels peak during the morning hours and adverse
cardiac events are most likely in the early morning, so patients are
best treated in the late morning. Those with stable hypertension may
receive dental care, in short, minimally stressful appointments. It
is essential to avoid anxiety and pain, since endogenous adrenaline
released in response to pain or fear may induce arrhythmias. Adequate
analgesia must be provided. Both the pain threshold and tolerance are
higher in hypertensive than normotensive subjects; the mechanism is

Familial dysautonomia
(Riley—Day syndrome)

B vitamin deficiency Hypovolaemia
Alcoholism
Diabetes

Parkinsonism

Ageing
Pure autonomic failure
(idiopathic orthostatic
hypotension)

Shy-Drager syndrome

Prolonged bed rest
Pregnancy

Porphyria Drugs (e.g.

antihypertensives)
Dopamine
Beta-hydroxylase deficiency

unclear but drug treatment of the hypertension normalizes the pain
perception. An aspirating syringe should be used to give an LA, since
adrenaline given intravenously may (theoretically) increase hyperten-
sion and precipitate arrhythmias. BP tends to rise during oral surgery
under LA, and adrenaline theoretically can contribute to this, but this
is usually of little practical importance. Under most circumstances, the
use of adrenaline in combination with LA is not contraindicated in the
hypertensive patient unless the systolic pressure is >200mmHg and/or
the diastolic is >115mmHg. Adrenaline-containing LA should not be
given in large doses to patients taking beta-blockers, since interactions
between adrenaline and the beta-blocker may induce hypertension and
cardiovascular complications. Lidocaine should be used with caution
in patients taking beta-blockers. Adrenaline effects may be reversed in
patients taking alpha-blockers causing vasodilatation. Gingival retrac-
tion cords containing adrenaline should be avoided.

Conscious sedation may be advisable to control anxiety. Continuous
BP monitoring is indicated. Raising the patient suddenly from the
supine position may cause postural hypotension and loss of conscious-
ness if the patient is using antihypertensive drugs such as thiazides,
furosemide or a CCB.

GA agents potentiate antihypertensive drugs, which can induce
dangerous hypotension. Intravenous barbiturates in particular can be
dangerous, but halothane, enflurane and isoflurane may also cause
hypotension in patients on beta-blockers. However, antihypertensive
drugs should not be stopped, since rebound hypertension can result,
and the risks of cerebrovascular accidents and cardiovascular insta-
bility that stem from withdrawal of antihypertensive medication and
rebound hypertension outweigh the dangers of drug interactions,
which to some extent are predictable and manageable by an expert
anaesthetist. Therefore, antihypertensive treatment is usually contin-
ued, the management of such patients being a matter for the specialist
anaesthetist in hospital. A severely reduced blood supply to vital organs
can be dangerous, even in a normal person. In the chronically hyper-
tensive patient, tissues have become adapted to the raised BP, which
becomes essential (hence the term ‘essential hypertension’) to overcome
the resistance of the vessels and maintain adequate perfusion. A fall in BP
below the critical level needed for adequate perfusion of vital organs,
particularly the kidneys, can therefore be fatal. Hypertension may be
a contraindication to GA if complicated by cardiac failure, coronary
or cerebral artery insufficiency, or renal insufficiency. Chronic admin-
istration of some diuretics such as furosemide may lead to potassium
deficiency, which should, therefore, be checked preoperatively in order
to avoid arrhythmias and increased sensitivity to muscle relaxants such
as curare, gallamine and pancuronium.

The management of hypertensive patients may also be complicated
by diseases such as cardiac or renal failure. Systemic corticosteroids
may raise the BP and antihypertensive treatment may have to be
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Table 5.13 Risk and protective factors for atheroma

Primary risk factors Secondary risk factors

Unclear factors Protective factors

High low-density lipoprotein (LDL) Low LDL
Hypertension Diabetes
Smoking Obesity

Family history of coronary
heart disease (CAD)

Physical inactivity
Type A personality
Gout

Ethnicity (Asians)
Male gender
Increasing age

Low social class
Chronic renal failure

Table 5.14 Main sites and results of atheroma

Site Consequence

Low dietary fibre Raising HDL to LDL ratio

Soft water More exercise
High plasma fibrinogen Moderate red wine or other alcohol

Raised blood factor VI
Raised lipoprotein levels

Homocysteine levels
Folate levels
C-reactive protein levels

Possible clinical syndromes

Coronary arteries Coronary artery disease

Cerebrovascular disease
Peripheral vascular disease

Carotid and other cerebral arteries
Peripheral arteries

Impairs oxygenation and can lead to chest pain (angina),
arrhythmias or myocardial infarction

Stroke or transient ischaemic attacks

Table 5.15 Blood lipids

Total cholesterol

LDL (‘bad’) cholesterol

Impaired oxygenation, pain (intermittent claudication)
and sometimes gangrene

Lipid HDL (‘good’) cholesterol Triglycerides

Significance of high level May indicate atheroma

Target blood levels for
health

<200mg/dL <100 mg/dL

adjusted accordingly. Some non-steroidal anti-inflammatory drugs
(NSAIDs; indometacin, ibuprofen and naproxen) can reduce the effi-
cacy of antihypertensive agents.

HYPOTENSION

Hypotension is uncommon but can have many causes (Table 5.12).
Raising the patient suddenly from the supine position may cause pos-
tural (orthostatic) hypotension and loss of consciousness.

ATHEROMA AND ISCHAEMIC HEART DISEASE/
CORONARY ARTERY DISEASE

General aspects

Atheroma (atherosclerosis; arteriosclerosis) is the accumulation of cho-
lesterol and lipids in the intima of arterial walls; it can lead to throm-
boses (clots), which sometimes break off and move within the vessels to
lodge in and occlude small vessels (embolism). Atheroma can thus lead
to CAD/THD with angina, M1, cerebrovascular disease and stroke (Table
5.13). It also affects other arteries and can cause, for example, ischaemic

Main source of atheroma

Inhibits atheroma May indicate atheroma

<40mg/dL is a major risk factor for
coronary artery disease

>60mg/dL <150-199 mg/dL

pain in the calves whilst walking — intermittent claudication — seen espe-
cially in young smokers, when it is termed Buerger disease.

In Western populations, atheroma may affect up to 45% of young
adult males, and THD affects at least 20% and increasingly thereafter,
and accounts for about 35% of total mortality in Britain and the USA
(Table 5.14). Atheroma results from a combination of genetic and
lifestyle factors. Irreversible (fixed) risk factors include increasing age,
male gender and family history of atheroma. Potentially reversible
(modifiable) risk factors for atheroma include:

cigarette smoking

blood lipids

hypertension

diabetes mellitus

obesity and lack of exercise

the metabolic syndrome (Ch. 23).

High blood cholesterol is one of the major risk factors for THD.
Low-density lipoproteins (LDLs) are associated with a high risk of
atheroma, whilst high-density lipoproteins (HDLs) appear to be anti-
atherogenic (Table 5.15).

Atheroma is predominantly a disease of males, particularly in afflu-
ent societies, and is linked to smoking, lack of exercise, hypertension



136 CARDIOVASCULAR MEDICINE

Table 5.16 Risk factors for ischaemic heart disease®

Heredity

Age (older age)

Sex (male)

Lipidaemia

Increased weight (obesity)
Pressure (arterial hypertension)
Inactivity (sedentary lifestyle)
Diabetes

Smoking tobacco

2Adapted from Damjanov |. Pathology secrets, 2nd edn.
New York, 2004, Mosby.

and hyperlipidaemia. Dietary fat is processed by the liver to form
four main lipoproteins — chylomicrons, very-low-density lipoproteins
(VLDLs), LDLs and HDLs. VLDL reforms to LDL, and it is these
fats that are incorporated into atherosclerotic plaque and associated
with a high risk of IHD/CAD. By contrast, HDLs clear cholesterol
from the blood via the liver, appear to be anti-atherogenic, and are
associated with a lower risk of IHD/CAD (Table 5.16). Cholesterol
may be raised genetically and with increasing age in both sexes. Before
the menopause, women have lower total cholesterol levels than men of
the same age but, after the menopause, women’s LDL levels tend to
rise with inactivity and excess weight, a diet low in fruit and vegetables,
smoking and other diseases such as hypertension and diabetes.

There is a higher incidence of IHD/CAD in patients with diabe-
tes, hyperlipidaemia, the metabolic syndrome and hypothyroidism.
Hyperlipidaemia and hypertension seem to be linked, and immigrants
from the Indian subcontinent have a higher than average morbidity
and mortality from IHD/CAD. Apolipoprotein E genotyping may
help confirm a diagnosis of type III hyperlipoproteinaemia (also
known as dysbetalipoproteinaemia), to evaluate a possible genetic
cause of atheroma.

Periodontal disease could be an independent risk factor for IHD/
CAD because oral bacteria, inflammatory mediators and endotoxae-
mia might contribute. Other infectious agents implicated have included
Chlamydia pneumoniae, Helicobacter pylori and cytomegalovirus, but
none of these associations has been proven.

Clinical features

Atheroma has a patchy distribution and, depending on the site
and extent of disease, can give rise to a variety of clinical presenta-
tions. Atheromatous plaques may rupture and ‘heal’ spontaneously.
Alternatively, a platelet—fibrin thrombus (clot) may form, then break
up and travel in the bloodstream (thromboembolism), with potentially
life-threatening consequences.

IHD/CAD is due to occlusion of the coronary arteries and leads
to angina pectoris (pain arising when the myocardial oxygen demand
exceeds the supply). Rare causes of IHD/CAD include embolism and
coronary artery spasm. Patients with IHD/CAD are at greatest risk
from MI, which, if severe, causes cardiac arrest with acute failure of
the whole circulation, loss of cerebral blood supply and often death
within a few minutes. MI differs from angina in that it causes more
severe and persistent chest pain that is not controlled by rest; it leads
to irreversible cardiac damage or sudden death. A chronically reduced
blood supply to the myocardium progressively damages the heart and
may lead to cardiac arrhythmias and cardiac failure (Table 5.17).

Table 5.17 Main consequences of ischaemic heart disease

Possible clinical
syndromes

Arrhythmias or acute
coronary syndrome
(angina, myocardial
infarction)

Stroke or transient
ischaemic attacks,
dementia

Site
Coronary arteries

Consequence
Coronary occlusion

Cerebrovascular
occlusion

Carotid and other
cerebral arteries

Pain (intermittent
claudication) and
gangrene

Peripheral arteries Peripheral vascular

disease

Box 5.4 Lifestyle recommendations for lowering ischaemic heart disease risk

e Healthy weight

e Smoking cessation

e Moderate alcohol consumption

e Regular exercise (e.g. brisk walking for at least 30 min daily)

e Fresh fruit and vegetable intake of at least five servings a day

e Grain intake of at least six servings a day with at least one-third
wholegrain

Prevention

The primary aim is to prevent or reduce progression of atheroma by
lifestyle changes, as shown in Box 5.4. IHD/CAD prophylaxis is by
lowering cholesterol levels that are too high. If the total cholesterol
is 200mg/dL or more, or if HDL is less than 40mg/dL, a lipoprotein
profile should be done after a 9—12-hour fast. Abnormal cholesterol
levels can be altered by:

= improving diet (reducing saturated fat and cholesterol)
losing weight, which can help lower LDL and total cholesterol
levels, as well as raise HDL and lower triglyceride levels

= increasing physical activity, which can help lower LDL and raise
HDL levels, and also helps weight loss
stopping cigarette smoking
controlling hypertension
taking drugs to lower LDL cholesterol if it is 130mg/dL or
more — statins (simvastatin, pravastatin, etc.), which inhibit the
de novo production of cholesterol via hydroxymethylglutaryl
coenzyme A (HMG-CoA) reductase

= taking bile acid sequestrants (colesevelam), resins (colestyramine,
colestipol), nicotinic acid-related drugs (nicotinic acid and
acipimox) or fibrates (clofibrate, fenofibrate, gemfibrozil) as
alternatives to statins.

A diet high in marine triglycerides (and omega-3 fatty acids —
though this is contentious) and high in fruit and vegetables may be
cardioprotective. Fish such as salmon, tuna and mackerel containing
omega-3 fatty acids may offer protection against CAD by reducing
inflammation. Polyunsaturated fatty acids of the omega-3 type are
present as alpha-linolenic acid, mainly in certain vegetable sources
such as soybean, canola oil and English walnuts, and in fish oils such
as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA).
Fruits and vegetables, and other foods high in antioxidants, are associ-
ated with a lower risk of IHD/CAD. Moderate red wine consumption
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is also associated with lower mortality (possibly because of the con-
tained antioxidant resveratrol), and eating less salt may reduce the
chances of developing high BP.

General management

The diagnosis of IHD/CAD may be suggested by the history. Resting
ECG may help but, if normal, exercise ECG is indicated. Coronary
arteriography (angiography; CAG) demonstrates the anatomy and
patency of the arteries and also allows for intervention if necessary
(percutaneous coronary intervention [PCI]). Use of a radionuclide
such as thallium-201 or MIBI (2-methoxy isobutyl isonitrile; sesta-
mibi) can enhance the sensitivity. Myocardial perfusion scans (thal-
lium-201) may reveal ischaemic areas, which show as ‘cold spots’
during exercise. Often an exercise stress test (EST) is the first-choice
investigation but this and other non-invasive techniques, such as
myocardial perfusion single photon emission computed tomography
(SPECT), can only identify patients with advanced CAD. Electron-
beam computed tomography (EBCT) can detect and quantify coro-
nary artery calcification (CAC) and there is a strong independent
association between CAC and CAD detected with CAG, and also with
cerebrovascular disease.

The most effective ways to treat patients with IHD/CAD include
the lifestyle changes described above, particularly stopping smoking.
Drugs that may help include antiplatelet drugs (aspirin or clopidogrel)
to prevent thrombosis; beta-blockers (atenolol, metoprolol, etc.) to
lower the BP; ACEIs (enalapril, fosinopril, etc.) to lower peripheral
resistance and cardiac workload, and hence BP; and statins to lower
blood cholesterol. Statins may cause muscle damage, sleep distur-
bances, memory loss, depression, sexual dysfunction or interstitial
lung disease. Other measures include good control of blood glucose
levels in diabetics.

Pain relief and prophylaxis of angina is with GTN 0.3-0.6mg
sublingually during attacks or before anticipated physical activity or
stress. Long-acting nitrates (e.g. isosorbide dinitrate) may help prevent
attacks. When THD/CAD is extensive and symptoms are worsening
despite general measures and optimal medical management, cardiac
revascularization techniques should be considered. These include:
coronary angioplasty — stents may be placed percutaneously (by PCI)
to re-establish coronary blood flow and improve myocardial perfusion;
or coronary artery bypass graft (CABG) — to bridge severe obstructions
in the coronary blood vessels.

Dental aspects of ischaemic heart disease

Stress, anxiety, exertion or pain can provoke angina and, therefore,
patients should receive dental care, in short, minimally stressful
appointments in the late morning. Effective painless LA is essential.
An aspirating syringe should be used since adrenaline (epinephrine)
in the LA may enter the blood and may (theoretically) raise the BP
and precipitate arrhythmias. Adrenaline-containing LA should not
be given in excessive doses to patients taking beta-blockers, since the
interaction may induce hypertension and cardiovascular complications
if excessively large doses are given. Gingival retraction cords contain-
ing adrenaline should be avoided.

Conscious sedation should be deferred for at least 3 months after
MI, recent-onset angina, unstable angina or recent development of
bundle branch block and, in any case, should be given in hospital. GA
should be avoided wherever possible and at the least deferred for 3
months after MI.

Drugs and other therapies may affect dental care. Angina can rarely
cause pain in the mandible, teeth or other oral tissues. Patients with
IHD/CAD appear to have more severe dental caries and periodontal
disease than the general population. Whether these infections bear
any causative relationship to heart disease remains controversial but
periodontal disease could be an independent risk factor because oral
bacteria, inflammatory mediators and endotoxaemia might contribute.

Coronary artery stenosis and dental pulp calcification are signifi-
cantly associated. Dental radiography has the potential to be used as
a rapid screening method for the early detection of coronary artery
stenosis.

ACUTE CORONARY SYNDROMES (ACS)

General aspects

Acute coronary syndrome is the term used to refer to clinical fea-
tures attributed to coronary artery obstruction. They are typically
due to IHD/CAD but are occasionally caused by cocaine, anaemias
or arrhythmias. The most common feature is acute chest pain, often
radiating to the left arm or jaw, and sometimes associated with nausea
and sweating.

ACS is usually the result of unstable angina (38%) or MI; the lat-
ter can be ST-elevation MI (STEMI: 30%) or non—-ST-elevation MI
(NSTEMLI, also known as non-Q-wave MI: 25%). Unstable angina
occurs suddenly, often at rest or with minimal exertion, or at lesser
degrees of exertion than precipitated previous angina attacks (‘cre-
scendo angina’). New-onset angina is also considered as unstable
angina.

General management

If a 12-lead ECG suggests STEMI (ST elevations in specific leads, a
new left bundle branch block or a true posterior MI pattern), then
urgent triage, transfer and treatment with thrombolytics or angio-
plasty are essential. Troponin I or troponin T is a useful cardiac dam-
age marker. Give pain relief as soon as possible, using GTN, and offer
intravenous opioids such as morphine, if an acute MI is suspected.
Offer a single loading dose of 300mg aspirin as soon as possible,
unless there is clear evidence that the patient is allergic to aspirin. Do
not routinely administer oxygen but undertake early coronary angiog-
raphy with a view to revascularization either by PCI, usually with stent
implantation, or CABG.

However, at least 50% of survivors of attacks of sudden cardiac
death have no evidence of myocardial damage from the ECG or
serum enzyme levels; the pathogenesis appears not to be the same as
in typical MI, and therefore the term NSTEMI is used. If the ECG
suggests NSTEMI, treatment is with glycoprotein IIb/IIIa inhibitors
(eptifibatide or tirofiban), plus aspirin, low-molecular-weight heparin
(LMWH) and clopidogrel, with intravenous GTN and opioids if the
pain persists; where appropriate, early coronary angiography is under-
taken with a view to revascularization either by PCI, usually with
stent implantation, or CABG. Abciximab is a monoclonal antibody
that targets the glycoprotein I1b/I11a receptor on platelets. If, 12 hours
after onset of the pain, cardiac troponins (cTnT) are positive, urgent
coronary angiography is typically indicated, as this is highly predictive
of an impending MI. If the troponin is negative, a treadmill exercise
test or a thallium scintigram may be indicated.

The NICE guidelines on MI are available at http://guidance.nice.
org.uk and NICE technology appraisal guidance on the use of
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Box 5.5 Features of angina

e  Chest pain — a sensation of pressure, fullness or squeezing in the mid-
portion of the thorax, radiating into the jaw/teeth, shoulder, arm and/or
back, relieved by rest or glyceryl trinitrate

e Occasionally:
e Dyspnoea
e Epigastric discomfort
e Sweating

glycoprotein IIb/Illa inhibitors in the treatment of ACS (TA47) at
http://publications.nice.org.uk (both accessed 25 May 2013).

ANGINA PECTORIS

General aspects

Angina pectoris is the name given to episodes of chest pain caused by
myocardial ischaemia secondary to IHD/CAD. It affects around 1%
of adults and its prevalence rises with increasing age. The usual under-
lying causes are atherosclerotic plaques that rupture with resulting
platelet activation, adhesion and aggregation, and thrombosis imped-
ing coronary artery blood flow (or, if this is complete occlusion, MI).
Arterial spasm alone may, rarely, be responsible. The mortality rate in
angina is about 4% per year, the prognosis depending on the degree of
coronary artery narrowing.

Clinical features

Angina is often an unmistakable pain described as a sense of stran-
gling or choking, or tightness, heaviness, compression or constriction
of the chest, sometimes radiating to the left arm or jaw but relieved by
rest (Box 5.5). The most common precipitating causes of angina pain
are physical exertion (particularly in cold weather); emotion (especially
anger or anxiety); and stress caused by fear or pain, leading to adrenal
release of catecholamines (adrenaline [epinephrine] and noradrenaline
[norepinephrine]) and consequent tachycardia, vasoconstriction and
raised BP. Consequently, an increased cardiac workload is accompa-
nied by a paradoxical drop in blood flow and myocardial ischaemia
occurs, resulting in angina.

The severity and prognosis of angina depend upon the degree of
coronary artery narrowing and there is a varied clinical presentation
(Box 5.6). Unstable angina is the term given to a pain pattern changing
in occurrence, frequency, intensity, duration or pain at rest, and these
patients are at high risk of progression to MI or death. The British
Cardiac Society guidelines state the circumstances associated with an
increased risk of early adverse outcome, which include:

age above 65 years

co-morbidity, especially diabetes

prolonged (>15min) cardiac pain at rest

ischaemic ECG ST-segment depression on admission or during

symptoms

= ECG T-wave inversion (associated with an intermediate risk,
lying between that associated with ST-segment depression and
normal ECG)

= evidence of impairment of left ventricular function (either pre-

existing or during MI)

elevated C-reactive protein (CRP)

raised levels of cardiac troponin.

Box 5.6 Angina variants

e  Cardiac syndrome X: clinical features of angina but normal coronary
arteries on angiogram (a functional abnormality of the coronary
microcirculation)

e Decubitus angina: pain on lying down

e Stable angina: pain only on exertion, relieved in a few minutes by rest
and sublingual glyceryl trinitrate

e Unstable angina: angina at rest or of sudden onset with a rapid increase
in severity (a medical emergency due to a transient subtotal obstruction
of a coronary vessel)

e Vasospastic (variant or Prinzmetal) angina: caused by coronary artery
spasm

Patients may have repeated attacks of angina over a long period,
or have an MI soon after the first one or two attacks. Many patients
have painless myocardial ischaemia, as shown by arteriography (angi-
ography) and exercise ECG changes. Some even have hyposensitivity
to pain.

General management

The diagnosis is primarily clinical. Occasionally, gastro-oesophageal
reflux disease (GORD) or chest wall diseases mimic angina, and
neither the results of physical examination nor investigations are
necessarily abnormal. The latter may especially include resting ECG,
which typically shows ST-segment depression with a flat or inverted
T wave, but is usually normal between episodes of angina. Exercise
ECG testing is positive in approximately 75% of people with severe
CAD. Myocardial perfusion scans (thallium-201) highlight ischaemic
myocardium. Coronary angiography can assess coronary blood flow in
diagnostically challenging cases.

Risk factors for IHD/CAD (cigarette smoking, physical inactivity,
obesity, hypertension, diabetes, hypercholesterolaemia) should be iden-
tified and corrected. During acute episodes of angina, pain is relieved
by oxygen, GTN and reduction of anxiety. The pain, though relieved
by rest, is ameliorated more quickly by nitrates — usually GTN — which
act by lowering the peripheral vascular resistance and reducing the
oxygen demands of the heart. Most patients use GTN in the buccal
sulcus or sublingually, as a spray or tablet. Other nitrates, CCBs and
occasionally potassium-channel activators such as nicorandil may also
be prescribed. Nitrates are not used to relieve an angina attack if the
patient has recently taken sildenafil, as there may be a precipitous fall
in BP; analgesics should be used.

When angina is frequent, long-acting nitrates (isosorbide mon-
onitrate), beta-adrenergic—blocking drugs (e.g. atenolol) and calcium
antagonists (e.g. amlodipine) are used. Many patients with stable
angina are given a beta-blocker or a CCB but, if this fails to control
symptoms adequately, a combination of a beta-blocker and a dihydro-
pyridine CCB (e.g. amlodipine, felodipine, modified-release nifedipine)
may be used. If this combination is inappropriate because of intoler-
ance of, or contraindication to, either beta-blockers or CCBs or both,
a long-acting nitrate, ivabradine, nicorandil or ranolazine can be con-
sidered (Box 5.7). Ivabradine, a cardiotonic agent, helps to lower the
heart rate, which can be helpful in angina (and heart failure). It can
be used when beta-blockers fail or can be used in combination with a
beta-blocker for people whose symptoms are not adequately controlled
with a beta-blocker, providing their heart rate is greater than 60 beats/
min). Grapefruit can affect the metabolism of ivabradine. Adverse
effects of ivabradine include luminous visual phenomena and there are
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Box 5.7 Medical treatments for angina

e Beta-blockers
e Calcium-channel blockers
e Nitrates
e Others:
e Nicorandil
e Ivabradine
e Ranolazine

multiple contraindications to its use. Drugs used to prevent thrombosis
in unstable angina in particular include:

= aspirin, which acetylates platelet cyclo-oxygenase (COX) and
thereby inhibits platelet function for about 7 days, and also
inhibits platelet aggregation by preventing the synthesis of
thromboxane A2; it is more effective when used with clopidogrel
m glycoprotein IIb and Illa inhibitors, such as abciximab, to
prevent adherence of fibrinogen to receptors on platelets and to
block their aggregation
lipid-lowering drugs
LMWH.

In angina that does not respond to drugs, PCI procedures or CABG
may be indicated.

Dental aspects

Preoperative GTN and sometimes oral sedation (e.g. temazepam) are
advised. Dental care should be carried out in such a way as to cause
minimal anxiety, and with oxygen saturation, BP and pulse monitor-
ing. Effective LA is essential. Ready access to medical help, oxygen and
GTN is crucial.

If a patient with a history of angina experiences chest pain in the
dental surgery, dental treatment must be stopped and the patient
should be given GTN sublingually and oxygen; the patient should be
kept sitting upright. Vital signs should be monitored. The pain should
be relieved in 2-3 minutes; the patient should then rest and be accom-
panied home.

If chest pain is not relieved within about 3 minutes, M1 is a possible
cause (see below) and medical help should be summoned. Pain that
persists after three doses of GTN given every 5 minutes, lasts more
than 15-20 minutes, or is associated with nausea, vomiting, syncope
or hypertension is highly suggestive of MI. If pain persists, the patient
should continue on oxygen and chew 300mg of aspirin (Ch. 1).

Tricyclic antidepressants are best avoided, as they can disturb car-
diac rhythm. Sumatriptan is contraindicated, as it may cause coronary
artery vasoconstriction.

Angina is a rare cause of pain in the mandible, teeth or other oral
tissues, or pharynx. Drugs used in the care of patients with angina may
cause oral adverse effects, such as lichenoid lesions (CCBs), gingival
swelling (CCBs) or ulcers (nicorandil).

Conscious sedation should be deferred for at least 3 months in
patients with recent-onset angina, unstable angina or recent devel-
opment of bundle branch block; in any case, it should be given in
hospital.

GA should be deferred for at least 3 months in patients with recent-
onset angina, unstable angina or recent development of bundle branch
block; in any case, it must be given in hospital. Intravenous barbitu-
rates are particularly dangerous.

Stable angina

For anything but minor treatment under LA, the physician should be
consulted and consideration should be given to any other complicating
factors, such as beta-blocker therapy, hypertension or cardiac failure.
Other medication should not be interfered with. Before dental treat-
ment, patients with stable angina should be reassured and possibly
sedated with oral diazepam. Prophylactic administration of GTN may
be indicated if the patient has angina more than once a week.

Unstable angina

Elective dental care should be deferred until a physician has agreed
to it, because of the risk of infarction. Preoperative GTN should be
given, together with relative analgesia monitored by pulse oximetry,
and LA; however, such patients are best cared for in hospital, as intra-
venous nitrates may be indicated.

Emergency dental care should be the least invasive possible, using
preoperative GTN, together with relative analgesia monitored by pulse
oximetry and LA; however, such patients are best cared for in a hospital
environment, as coronary vasodilators may be indicated intravenously.
Other medication should not be interfered with.

MYOCARDIAL INFARCTION

General aspects

Myocardial infarction (coronary thrombosis or heart attack) results
from the complete occlusion (blockage) of one or more coronary
arteries. It arises when atherosclerotic plaques rupture, causing platelet
activation, adhesion and aggregation with subsequent thrombus for-
mation within the coronary circulation. Angina may progress to MI
but fewer than 50% of patients with MI have any preceding symptoms.

Clinical features

MI most commonly presents with central chest pain similar to that of
angina but is not relieved by rest or with sublingual nitrates. M1 may
appear without warning or is sometimes precipitated by exercise or
stress. The pain is often unmistakable and described as an unbear-
ably severe sense of strangling or choking, or tightness, heaviness,
compression or constriction of the chest. It sometimes radiates to the
left arm or jaw. Sometimes MI is preceded by angina, often felt as
indigestion-like pain (Box 5.8). It can persist for hours, if death does
not supervene.

The pain of MI may sometimes start at rest, and is not relieved by
nitrates. Vomiting, facial pallor, sweating, restlessness, shortness of
breath and apprehension are common. Other features may include
cough and loss of consciousness, but the clinical picture is variable
and fewer than 50% of patients with an MI have any premonitory
symptoms. Approximately 10-20% of individuals have silent (pain-
less) infarctions and the first sign may be the catastrophic onset of left
ventricular failure, shock, loss of consciousness and death.

Death soon after the onset of the chest pain is common, often from
ventricular fibrillation or cardiac arrest. Less often, there is sudden
cardiac death characterized by immediate collapse without premoni-
tory symptoms, and loss of pulses. In such cases, the precipitating
event is a severe arrhythmia such as ventricular fibrillation. Up to 50%
of patients die within the first hour of MI and a further 10-20% within
the next few days. The prognosis of MI may be judged from the Killip
classification (Table 5.18).

Cardiac failure and arrhythmias may develop in MI survivors and
the chances of reinfarction are high in the immediate post-infarction
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Box 5.8 Features of myocardial infarction

e Chest pain described as a sensation of pressure, fullness or squeezing in
the mid-portion of the thorax, not relieved by rest or GTN

e Radiation of chest pain into the jaw/teeth, shoulder, arm and/or back
e Associated dyspnoea or shortness of breath

e Associated epigastric discomfort with or without nausea and vomiting
e Associated sweating (diaphoresis)

e Syncope or near-syncope without other cause

e Impairment of cognitive function without other cause

Table 5.18 Killip classification of acute myocardial infarction

Mortality
Killip class Defining features rate (%)
| No clinical signs of heart failure 6
Il Rales or crackles in the lungs, an S3 gallop and 17
elevated jugular venous pressure
Il Frank acute pulmonary oedema 38
\Y, Cardiogenic shock or hypotension (systolic 81

BP < 90mmHg), and evidence of peripheral
vasoconstriction (oliguria, cyanosis or
sweating)

ST elevation

Myocardial —"hz W )\h/ "h/—
infarction

Large Qwave T inversion

Fig. 5.10 Electrocardiogram tracings in myocardial infarction: large Q wave, ST
elevation, inverted T wave.

weeks. Dressler syndrome, also known as post-myocardial infarction
syndrome or post-cardiotomy pericarditis, is a form of pericarditis
complicating MI. Valvular dysfunction and myocardial rupture may
also complicate an MI.

General management

MI is diagnosed mainly from clinical features supported by ECG (Fig.
5.10) and changes in serum levels of enzymes termed ‘cardiac enzymes’
(Box 5.9). In the first few hours, T waves become abnormally tall
(hyperacute with the loss of their normal concavity) and ST segments
begin to rise. Pathological Q waves may appear within hours or up to
more than 24 hours. Thus the characteristic pattern of MI is a normal
or raised ST segment, with hyperacute T and acute Q waves (see Fig.
5.10). By 24 hours, the T wave becomes inverted as the ST elevation
begins to resolve. Long-term ECG changes include persistent Q and
T waves.

Damaged (infarcted) cardiac muscle releases several enzymes into
the blood, including troponin T (TT), cardiac-specific creatine kinase
(CK-MB), aspartate transaminase (AST) and lactic dehydrogenase
(LDH). The earliest changes are in cardiac TT, an enzyme expressed
only in the myocardium and not in other muscles, and which can be
detected in the blood 3-6 hours after onset of the chest pain of MI,
reaching peak levels within 16-25 hours. TT is also useful for the late
diagnosis of MI because raised blood concentrations can be seen even
5-8 days after MI onset (Table 5.19).

Box 5.9 Diagnosis of myocardial infarction

e  Chest pain: severe, unremitting

e Collapse

e Changes in heart rate

e Arrhythmias

e Hypotension

e Shock

e ECG changes

e Rise in serum ‘cardiac’ enzymes (see Table 5.18)
e Fever and leukocytosis

Table 5.19 Serum enzyme level changes after myocardial infarction

Number of days after
MI that maximum

Enzyme Abbreviation rise is seen
Troponin T (troponin 1) T 0.5-1.0
Creatine kinase-MB CK-MB 1.5
Aspartate transaminase AST 2.0

Lactic dehydrogenase LDH 3.0

Box 5.10 /mmediate treatment of myocardial infarction

e Alert emergency services (if in community) or cardiac arrest team (if in
hospital)

e  Give aspirin (300mg): to be chewed
® Rest and reassure patient

e  Give pain relief: opioid analgesia (diamorphine) is usually necessary,
preferably by slow intravenous injection (2mg/min) or up to 15mg i.m.
according to size of patient, plus cyclizine 50 mg. Alternatively, nitrous
oxide with at least 28% oxygen should be given to relieve pain and
anxiety. Pentazocine is contraindicated, as it can cause dysphoria and
raises pulmonary arterial pressure. It is less effective than morphine,
even when given by injection, but does not relieve and may even
increase anxiety

e  Give glyceryl trinitrate infusion to relieve pain and prevent pulmonary
oedema (fluid accumulation within lungs)

e Treat complications promptly, particularly cardiac arrhythmias, including
initiation of cardiopulmonary resuscitation

e Consider:

e Oxygen or nitrous oxide with at least 28% oxygen by face mask or
intranasally (take care if defibrillating)

e  Primary percutaneous intervention or thrombolysis — streptokinase/
tissue plasminogen activator (t-PA), alteplase, reteplase or
tenecteplase - to dissolve coronary thrombus, provided patient is not
at risk of life-threatening haemorrhage

e Insulin infusion to prevent stress hyperglycaemia (high blood sugar
level)

2See also Chapter 1.

MI requires immediate hospital admission and treatment (which
halves the mortality rate). Management aims to relieve pain, limit
myocardial damage (infarct size) and prevent/treat complications (Box
5.10; see also Ch. 1). Ventricular fibrillation is the most common cause
of death and nearly 50% of deaths are in the first hour, so immediate
defibrillation and CPR can be life-saving (Ch. 1).

In the convalescent stage, ACEIs or beta-blockers can reduce
mortality and the risk of recurrence. Early mobilization, a cardiac
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Table 5.20 Oral health-care effects on automatic implantable cardiac defibrillators (AICDs)

Procedures that are safe from interference with AICD

Procedures in which interference with
AICD can be reduced by safety measures

Procedures in which interference with
an AICD is likely

Diagnostic radiography and CT: if the AICD is placed in
the upper chest area, the radiography equipment may
be adjusted to lessen pressure on the defibrillator

Transcutaneous electrical nerve stimulation (TENS)
Ultrasound for diagnostic or therapeutic purposes:
keep the transducer head 25cm from the defibrillator

Cardioversion
Diathermy, electrocautery, lithotripsy,
radiation therapy

Dental procedures; use of equipment such as dental
drills, ultrasonic scalers or endosonic instruments;
dental radiography

ECG

Microwave

Peripheral nerve stimulators
Radiography

Ultrasonography
Use of laser scalpels

rehabili-tation programme and correction of risk factors for IHD/
CAD (as in angina management) are indicated. Mechanical circula-
tory support (MCS) may be used for treatment of patients with severe
cardiogenic shock, over a period of several days up to months before
heart transplantation. A multicentre automatic defibrillator implanta-
tion trial showed a 30% relative risk reduction in all-cause mortality
from the prophylactic use of an automatic implantable cardiac defi-
brillator (AICD) in patients after MI. NICE also recommends the use
of an AICD in people who have survived a cardiac arrest that was due
to either ventricular tachycardia or ventricular fibrillation.

Dental aspects

Dental intervention after MI can precipitate arrhythmias or aggravate
cardiac ischaemia. This is more likely in severe MI, when the actual
infarct is close in time and in the presence of cardiac complications.
The severity of an MI can be assessed from the resulting disability, the
length of the acute illness and whether or not the patient was hospi-
talized; nevertheless, it is important to consult the patient’s physician
before undertaking operative treatment.

In general, patients within 6 months of an MI (recent MI) are at
greatest risk of further M1, chest pain, arrhythmias or other complica-
tions, and have generally been classed as ASA class I'V. A level of rein-
farction of 50% has been reported in major surgery done during this
period; therefore, higher-risk procedures such as elective and major
surgery should be deferred. Simple emergency dental treatment under
LA may be given during the first 6 months after MI but the opinion
of a physician should be sought first.

In symptomatic patients with previous older MI (between 6 and 12
months), elective simple dental care can normally be carried out safely
but it is wise to minimize pain and anxiety. Higher-risk procedures
such as elective surgery may need to be deferred since a level of rein-
farction of 20% has been reported in major surgery and about 5% in
minor surgery done during this period.

In asymptomatic patients with previous but older MI (more than 12
months), elective dental care can normally be carried out safely but it
is always wise to minimize pain and anxiety. A level of reinfarction of
5% has been reported in major surgery done during this period.

At any time, the level of risk will depend on the type of interven-
tion; surgery is a higher risk, for example, than conservative dentistry.
There must be ready access to oxygen and medical help. Anxiety and

Electrocoagulation
Electrocutting
Electrosurgery

External defibrillation: if this is needed,
the health-care professional should

not place the paddles directly over the
defibrillator

MRI: contraindicated for a person with
a defibrillator. Even if the MRI scanner is
off, there is a strong magnetic field that
may affect the defibrillator

Radiofrequency ablation
TENS (with AICD or pacemaker)

pain must be minimized, and the physician may advocate preoperative
use of GTN. Effective LA, possibly supplemented with relative anal-
gesia, and monitoring of BP, ECG, pulse and oxygen saturation are
indicated. Dental procedures should be stopped if there is chest pain,
dyspnoea, a rise in heart rate of 40 beats/min or more, a rise in the
ST-segment displacement of above 0.2mV on ECG, arrhythmias, or a
rise in systolic BP of more than 20mmHg.

The incidence of MI after GA in patients with a documented preop-
erative M1 is up to eight times that of patients with no previous history.
Nearly 30% of patients having a GA within 3 months of an infarct
have another MI in the first postoperative week and at least 50% die.
Elective surgery under GA should therefore be postponed for at least
3 months and preferably a year, since the prognosis of recurrent MI is
also influenced by the time after the first attack.

After mechanical circulatory support, management is complicated
by a combination of anticoagulant and antiplatelet medication, and
sometimes by an increased risk of thromboembolic events and infec-
tions. Elective interventions should be postponed.

Adrenaline (epinephrine) or other vasoconstrictors should be used
with caution (lower dose and careful monitoring) in patients with
AICDs and there are certain procedures where interference with an
AICD is possible (especially MRI) (Table 5.20). Patients with AICDs
do not need antibiotic cover to prevent endocarditis.

CARDIOMYOPATHIES

General aspects

Cardiomyopathy (from the Latin) means a heart muscle disease.
Extrinsic or specific cardiomyopathies include those associated with
IHD/CAD; nutritional diseases; hypertension; cardiac valvular dis-
ease; inflammatory diseases; or systemic metabolic disease. Intrinsic
cardiomyopathy has a number of causes, including drug and alcohol
toxicity, certain infections (including hepatitis C), and various genetic
and idiopathic causes. Alcohol is a major cause. Four separate and
distinct types of intrinsic cardiomyopathy are recognized (Box 5.11).

Clinical features

Frequently, there are no symptoms until complications develop. Most
affected individuals have a normal quality and duration of life. Congestive
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Box 5.11 Intrinsic cardiomyopathies

e Arrhythmogenic right ventricular cardiomyopathy (ARVC)
e Dilated cardiomyopathy (DCM)
e Hypertrophic cardiomyopathy (HCM)

e Restrictive cardiomyopathy (RCM), the least common form: can be
idiopathic or secondary to radiation therapy or rare disorders, such
as endomyocardial fibrosis (tropical hypereosinophilic syndrome),
infiltrative disorders (amyloidosis, sarcoidosis) and metabolic disorders
(Gaucher disease, mucopolysaccharidoses, Fabry disease, carcinoid
syndrome)

cardiac failure (CCF) with atrial fibrillation or other serious complica-
tions (mitral regurgitation, angina, sudden death or infective endocardi-
tis) can, however, result. Exercise-induced sudden death is a constant risk.

General management

Medical care prolongs life to a variable degree and aims to ameliorate
symptoms. Medication, ablation, an implanted pacemaker, defibrilla-
tor or ventricular assist device (VAD), or cardiac transplantation often
becomes necessary.

Dental aspects

Adrenaline (epinephrine) should be used in limited amounts, and GTN
or similar drugs are contraindicated. Conscious sedation with nitrous
oxide and oxygen may be used if necessary, with the approval of the
physician. Patients with cardiomyopathy are a poor risk for GA because
of alcoholism, arrhythmias, cardiac failure or myocardial ischaemia.

If angina pectoris, MI or fibrillation occurs, oxygen should be given
and preparations made to perform CPR and to activate the emergency
response system.

ARRHYTHMIAS (DYSRHYTHMIAS)

Normally, the heart chambers (atria and ventricles) contract in a co-
ordinated manner initiated by an electrical signal in the sinoatrial node
(sinus node or SA node), a small mass of heart tissue with character-
istics of both muscle and nerve, located in the right atrial wall. The
electrical signal is conducted through the atria, stimulating them to
contract, and then passes through the atrioventricular node (AV node),
where the impulse transmission to the ventricles is delayed transiently
while the atria complete their contraction (consistent with the P wave
on the ECG) and empty their blood into the ventricles. (These are
already partially filled with blood that has drained passively from the
large veins — vena cava on the right side and the pulmonary veins on
the left side — into the atria during diastole.) Once the impulse leaves
the AV node, it descends in the interventricular septum via the bundle
of His and reaches the Purkinje fibres of the ventricle walls, causing
them to contract (i.e. the ventricular component of systole), as noted
on the ECG by the QRS complex. Following excitation and depolari-
zation, the conductive tissue repolarizes to be ready for the next pulse.

In adults, the heart beats regularly, the resting rate ranging from 60
to 100 beats/min. In children the rate is much faster.

General and clinical aspects

Arrhythmia is any disorder of heart rate or rhythm; the heart beats too
quickly (tachycardia), too slowly (bradycardia) or irregularly. Some

Table 5.21 Arrhythmia-inducing drugs and foods

Tachycardias
Adrenaline (epinephrine)

Bradycardias
Beta-blockers

Other arrhythmias
Adrenaline (epinephrine)

Alcohol Calcium-channel Alcohol
Atropine blockers Amphetamines
Caffeine Digitalis Cocaine
Nicotine Morphine Digitalis
Procainamide
Quinidine
Tricyclics

arrhythmias are so brief (e.g. a temporary pause or premature beat)
that the overall heart rate or rhythm is not greatly affected. However,
if, for any period of time, the heart fails to beat properly (too fast or
too slow, regular or irregular) and pumps ineffectively, the lungs, brain
and all other organs may malfunction.

Most arrhythmias arise from problems in the cardiac electrical
system but some may be provoked by stress, catecholamines or drugs
(illegal, prescription or over-the-counter), as well as alcohol, tobacco,
foods and other substances (Table 5.21). Arrhythmias may further
arise from cardiac, respiratory, autonomic or endocrine disease, fever,
hypoxia or electrolyte disturbances. Surgery is sometimes implicated;
the trigeminocardiac reflex (TCR), which may be associated with
surgery, consists of bradycardia, hypotension, apnoea and gastric
hypermotility. The parasympathetic nerve supply to the face is carried
in the trigeminal nerve; alternative afferent pathways must exist via the
maxillary and/or mandibular divisions, in addition to the commonly
reported pathway via the ophthalmic division of the trigeminal in the
classic oculocardiac reflex. The efferent arc involves the vagus. Central
stimulation of the trigeminal nerve can cause reflex bradycardic
responses during maxillofacial or ocular surgical procedures or neuro-
surgery, but some have followed oral or perioral procedures. Cardiac
surgery may also be followed by arrhythmias; junctional ectopic tachy-
cardia is then the most common arrhythmia, presumed to be initiated
from a small focus of abnormal automaticity somewhere in the AV
node or bundle of His.

The significance of arrhythmias varies from the fatal to the incon-
sequential (Table 5.22), some being regarded as normal variants,
others merely annoying — such as an abnormal awareness of heart-
beat (palpitations) — but some reducing cardiac efficiency and output
and causing palpitations with dyspnoea, angina or syncope. Some
can be life-threatening and lead to cardiac arrest. Others cause no
symptoms but still predispose to potentially life-threatening complica-
tions such as cerebrovascular events (stroke and transient ischaemic
attacks).

Types of arrhythmia

Up to 15% of the population have arrhythmias. There is a wide range
of arrhythmias, which may be classified by rate (tachycardia, bradycar-
dia), mechanism (automaticity, re-entry, fibrillation) or origin (Table
5.23). Extrasystoles are the most common true arrhythmia. Sinus
arrhythmia is not a true arrhythmia but a normal phenomenon of mild
acceleration and slowing of the heart rate that occurs with breathing in
and out; it is usually quite pronounced in children and lessens with age.

Table 5.24 shows agents used to treat arrhythmias.

Information about arrhythmias is available from the American Heart
Association (AHA) at http://www.heart.org/, under the ‘Conditions’
tab (accessed 30 September 2013).
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Table 5.22 Arrhythmias posing different levels of risk to the patient (usual

level of risk)
High Medium Low None
Atrial Atrial Atrial Bradycardia
fibrillation arrhythmias arrhythmias in athletes
Bradycardia which are which are Extrasystoles
plus other symptomatic asymptomatic (atrial)
arrhythmia or under and not under

. treatment treatment
Bradycardia .
plus Drug-induced Premature
pacemaker arrhythmias ventricular

beats

Irregular pulse Pacemaker
ventricular Paroxysmal
extrasystoles supraventricular
Irregular tachycardia
pulse plus Ventricular
bradycardia arrhythmias
Tachycardia which are
plus other symptomatic or
arrhythmia under treatment
Ventricular
fibrillation
Ventricular
tachycardia
Wolff-
Parkinson-
White
syndrome
Table 5.23 Significance of arrhythmias
Arrhythmia Description Significance
Atrial fibrillation Quivering Dangerous because of thromboses
Bradycardia Too slow Occasionally dangerous
Premature contraction Early beat May be insignificant
Tachycardia Too fast Can be dangerous
Ventricular fibrillation Fluttering Emergency; cardiac arrest

Table 5.24 Antiarrhythmic agents

Examples of drugs used
Others

Adenosine, digoxin,
beta-blockers

Main
Verapamil

Type of arrhythmia
Supraventricular

Supraventricular and Disopyramide Amiodarone, beta-

ventricular blockers, flecainide,
procainamide,
propafenone

Ventricular Lidocaine Mexiletine,
moracizine

EXTRASYSTOLES (ECTOPICS)

Extrasystoles are essentially extra beats, or contractions, which occur
when there is electrical discharge from somewhere in the heart other
than the SA node. Extrasystoles can sometimes be a feature of cardiac
disease, and even in people with otherwise apparently normal hearts,
extrasystoles occurring during exercise and in the recovery period after
exercise can have increased mortality risk.

Premature beats are common in normal children and teenagers. An
extra beat comes sooner than normal; then there is a pause that causes
the next beat to be more forceful. Most people have them at some time
and usually no cause can be found. Those without identifiable cause

usually disappear on their own. Only occasionally are premature beats
caused by cardiac disease or injury.

Atrial extrasystoles (premature atrial contractions; PACs) are com-
mon in healthy people with normal hearts, especially with advancing
age, but can also occur when there is increased pressure on the atria,
such as in cardiac failure or mitral valve disease; in such cases, they may
arise prior to the development of atrial fibrillation. Atrial extrasystoles
may also be of little consequence but are exacerbated by alcohol and
caffeine (as a former UK Prime Minister found!) (see Table 5.22).

The ‘sick sinus syndrome’ is when the SA node fires irregularly, the
heart rate sometimes changing back and forth between a bradycardia
and a tachycardia.

Ventricular extrasystoles occur when the abnormal discharge arises
from the ventricles; though they can occur in people with normal hearts,
they are more commonly found in heart disease. Ventricular extrasys-
toles (ectopics) are the commonest type of arrhythmia arising after M1
and may also occur in severe left ventricular hyper-trophy, hypertrophic
cardiomyopathy and congestive cardiac failure. The British Heart
Foundation has stated that ventricular ectopics, in the absence of struc-
tural heart disease or a family history of sudden death, are benign and
do not require specialist intervention or specific drug therapy.

TACHYCARDIAS

A tachycardia is a resting heart rate of more than 100 beats/min in an
adult. It may result in palpitations but is not necessarily an arrhythmia.

Sinus tachycardia is an increased heart rate that is a normal
response to exercise or emotional stress, mediated by the effects of
the sympathetic nervous system and catecholamines on the SA node.
Hyperthyroidism and ingested or injected substances, such as cocaine,
ecstasy, amphetamines or caffeine, can produce or exaggerate this
effect. In sinus tachycardia, the heart beats regularly. It may also be a
response to conditions such as:

anxiety

emotional distress
fever

fright

strenuous exercise.

Less commonly, it may indicate:

anaemia
haemorrhage

heart muscle damage
hyperthyroidism.

Treatments address the cause of the sinus tachycardia rather than
the condition itself.

Supraventricular tachycardias

Supraventricular tachycardia (SVT or atrial tachycardia) is a fast
heart rate that starts in the cardiac upper chambers (Table 5.25). Some
forms are called paroxysmal atrial tachycardia (PAT) or paroxysmal
supraventricular tachycardia (PSVT). The rapid heart beat does not
allow enough time for the heart to fill before it contracts, so blood
flow to the rest of the body is compromised. SVT is most commonly
seen in:

m children
m females
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Table 5.25 Supraventricular tachycardias

Tachycardia

Heart rate

Frequency

Precipitants

Irregular heart rhythm
Atrial fibrillation

Multifocal atrial tachycardia
Atrial premature contractions
Regular heart rhythm

Sinus tachycardia

Atrial flutter

Group consisting of atrioventricular
nodal re-entrant tachycardia,
atrioventricular reciprocating
(re-entrant) tachycardia, and atrial
tachycardia

anxious young people
people who are fatigued

people who smoke heavily.

Often rapid onset, rate 60-220 beats/
min

Gradual onset, rate 100-150 beats/min
Gradual onset, rate 100-150 beats/min

<220 beats/min

Rapid onset, rate 140-150 beats/min

Rapid onset, rate 150-250 beats/min

people who drink large amounts of coffee
people who drink alcohol heavily

Some people with SVT have no symptoms, while others may

experience:

angina

dizziness
dyspnoea
light-headedness
palpitations.

In extreme cases, SVT may cause:

unconsciousness
m cardiac arrest.

Treatment of SVT, considered if episodes are prolonged or frequent,

may include:

= vagal stimulation by:

+ carotid sinus massage — gentle pressure on the neck

+ gentle pressure on the eyeballs with eyes closed

+ Valsalva manceuvre — holding the patient’s nostrils closed
while blowing air through the nose

sedation

reduction of coffee, alcohol and tobacco use

antiarrhythmic drugs (Table 5.26 and Appendix 5.3)

Most common pathological
tachycardia

Most common supraventricular
tachycardia

Common tachycardia

Common tachycardias

Atrioventricular nodal re-entrant
tachycardia most common
among persons >20 y of age,
atrioventricular reciprocating
tachycardia more frequent in

children. Atrial tachycardia is least

common of these. Occasionally
Ebstein anomaly

Table 5.26 Treatment of arrhythmias

Heart rhythm changes

Older age, male sex, hypertension,
cardiac disease, pulmonary
embolism, hyperthyroidism, surgery
Pulmonary disease, theophylline
Caffeine or other stimulants

Physiological; sepsis, hypovolaemia,
pain, fear, hyperthyroidism

Cardiac disease (congenital heart
disease, myocardial infarction, atrial
fibrillation); chronic obstructive
pulmonary disease, cardiac surgery

Usual treatments

Atrial fibrillation (AF)

Atrial tachycardia

Bradycardia (pathological)

Extrasystoles
Long QT syndrome

Paroxysmal supraventricular
tachycardia (SVT)

Sinus tachycardia
Ventricular fibrillation (VF)

Ventricular tachycardia

Wolff-Parkinson-White syndrome

Cardioversion

Digoxin

Anticoagulants advocated
Atropine may be indicated
May need a pacemaker
Avoidance of precipitants
Beta-blockers

Vagal pressure or intravenous
adenosine

Cardiac glycosides or verapamil may
be needed

Defibrillation

For acute VF, flecainide and
disopyramide are indicated. Lidocaine
is the usual treatment but bretylium
or mexiletine may be required
Implantable cardiac defibrillators may
be used

Cardioversion

Lidocaine

Medications, or catheter ablation to
destroy the abnormal pathway

Wolff-Parkinson-White (WPW) syndrome

cardiac ablation, defibrillation or cardioversion; these may be
needed if the measures above do not work (see later; Table 5.27),
while anticoagulants and antiplatelet drugs are often also used to
reduce the risk of clotting.

This is a syndrome of ventricular pre-excitation due to an accessory
conduction pathway (the bundle of Kent) conducting anterogradely.
Many people with WPW syndrome have a tachycardia, and may have
dizziness, palpitations or faints. It is associated with atrial fibrillation
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Table 5.27 Relevant treatments in certain arrhythmias

Simple Medical Drugs Surgery
Vagal manceuvres — can stop or slow Catheter ablation Drugs used to slow a fast heart rate — beta- Coronary artery bypass grafting
some supraventricular arrhythmias: blockers (metoprolol, atenolol) (CABG)

e Gagging Cardioversion

e Holding breath and bearing down
(Valsalva manoceuvre)
Implantable cardiac

e Immersing face in ice-cold water idt]
defibrillator

e Coughing
e  Gently pressing fingers on eyelids
Pacemaker

and, in rare instances, results in ventricular fibrillation. Some people
with WPW syndrome have no symptoms but still have an increased
risk for sudden death.

Treatment depends on symptom severity and frequency, risk for
future arrhythmias and patient preference. If medication fails to
work, cardioversion (shock) may be used to correct the heart rate.
Radiofrequency ablation is the usual therapy to block the unwanted
conduction shortcut.

Paroxysmal supraventricular tachycardia (PSVT)

This is an atrioventricular nodal re-entrant tachycardia that occurs
most often in young people and infants. Excessive smoking, caffeine
and alcohol use, and digitalis toxicity also predispose to it. PSVT may
remit spontaneously but can recur. Electrical cardioversion (shock) is
successful in conversion of PSVT to a normal sinus rhythm in many
other cases. Another way to convert a PSVT rapidly is to administer
adenosine or verapamil.

Atrial fibrillation (AF)

Atrial fibrillation is the most common arrhythmia, with a prevalence
of 1.0 % in the general population. The risk is fivefold greater in those
over 65 years. AF is a common end-point for many cardiac diseases
that cause atrial myocyte damage and fibrosis. People with AF do not
necessarily have symptoms but others may experience one or more of’:

chest pain or pressure
dizziness

dyspnoea

fainting or confusion

fatigue

rapid and irregular heart beat
sweating

weakness.

There are 3 types of AF; Paroxysmal AF (last 2-7 days); Persistent
AF (longer than 7 days and needs medication or cardioversion) or
Permanent AF. AF is associated with thrombus formation, particu-
larly in the left atrial appendage. Both aspirin, clopidogrel and antico-
agulants (warfarin or NOACs) have been shown to reduce this and the
consequent stroke risk but a patient’s absolute risk depends on other
risk factors like age, left ventricular function, hypertension and previ-
ous thromboembolic events. After stroke risk has been managed, the
basis of treatment is either to control the ventricular rate with drugs
that block the AV node or to try to maintain sinus rhythm, and restore
the heart to a normal rate and rhythm.

Calcium-channel blockers (e.g. diltiazem and
verapamil) and digoxin (digitalis) - often used
to treat atrial fibrillation

Maze surgery (small cuts or
burns in the atria) — can help
atrial fibrillation

Amiodarone, sotalol, flecainide, propafenone,
dofetilide, ibutilide, quinidine, procainamide
and disopyramide — used to restore normal
heart rhythm

Anticoagulants

Atrial flutter

Rapidly fired signals cause the muscles in the atria to contract quickly,
leading to a very fast, steady heart beat. Features may include:

angina

dizziness
dyspnoea
fainting
light-headedness
palpitations.

Ventricular tachycardias

Ventricular tachycardia is usually the result of heart disease, most
commonly a previous MI, and is dangerous as it can result in chest
pain, cardiac failure, syncope or ventricular fibrillation. In ventricular
tachycardia, the rapid heart beat does not allow enough time for the
heart to fill before it contracts, so blood flow to the rest of the body is
compromised. Causes include:

= cardiac problems, including:
+ coronary heart disease
+ cardiomyopathy
+ mitral valve prolapse
+ valvular heart disease
= other causes, such as:
sarcoidosis
drugs (e.g. digitalis and antiarrhythmics)
change in posture
exercise
emotional excitement
vagal stimulation.

* & 6 6 o o

Ventricular fibrillation is effectively a type of cardiac arrest and is
imminently life-threatening. It is typically a consequence of MI or
structural heart disease, occasionally of idiopathic fibrosis affecting
the conduction mechanism, thyrotoxicosis, halothane anaesthesia, or
adrenaline (epinephrine), cocaine or digitalis overdosage.

Clinical features

These are dizziness, light-headedness, collapse or cardiac arrest.

General management
Treatment may include:

= cardioversion
= drugs
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Table 5.28 Conduction disorders

Type of block Comments

Management

Bundle branch
symptomless; may show on ECG

First-degree heart

One ventricle contracts a fraction of a second slower than the other; often

The electrical impulse moves through the atrioventricular node more slowly than

Usually no treatment is required

May not require specific treatment

normal. The heart beat usually has a slower rate and may cause light-headedness
and dizziness, or no noticeable symptoms. Can be caused by certain drugs

(digitalis, beta-blockers and calcium-channel blockers)

Second-degree heart

Some electrical signals from the atria do not reach the ventricles, resulting in
‘dropped beats’. Can be classified as Mobitz type 1 (Wenckebach) and may not
cause noticeable symptoms; or Mobitz type 2, typified by symptoms such as chest
pain, syncope, faintness and palpitations, breathing difficulties (e.g. shortness of

Second-degree type 1 may not require
treatment but can be a forerunner for type 2
and needs to be monitored regularly
Pacemaker may be indicated

breath with exertion), rapid breathing, nausea and fatigue

Third-degree or
complete heart

beats

= radiofrequency ablation
= surgery.

BRADYCARDIAS

Bradycardia is a slow cardiac rhythm (<60 beats/min). This may be
caused by a slowed electrical signal from the SA node (sinus bradycar-
dia), a pause in the normal activity of the SA node (sinus arrest), or
blocking of the impulse between the atria and ventricles (atrioventricu-
lar block or heart block). Bradycardia may be unimportant in a young
person and is often found in athletes. Physically active adults frequently
have a resting heart rate slower than 60 beats/min but it causes no
problems. The heart rate may fall below 60 beats/min during deep sleep.

Bradycardia in an older person, however, especially when associated
with heart disease, can cause sudden loss of consciousness (syncope).
Among the more common causes are IHD, drugs (especially digitalis),
surgery, connective tissue disorders, including Sjogren syndrome, and,
in the past, rheumatic fever.

First-degree heart block (mild heart block ) may only be detectable as
PR prolongation on an EGG.

Second-degree heart block (type 1 second-degree heart block [Mobitz
I or Wenckebach] or type 2 second-degree heart block [Mobitz II]) may
be symptomatic.

Third-degree heart block (complete heart block), when the ventricle
contracts at its intrinsic rate of about 30-40 beats/min, causes severely
reduced cardiac output with pallor or cyanosis, dyspnoea and synco-
pal (Stokes—Adams) attacks. Such patients may also have convulsions.

Causes of bradycardia include:

conduction pathway problems (Table 5.28)
heart disease

hypothermia

SA node problems.

Clinical features
The main features arise from cerebral hypoxia and include:

dizziness

fatigue

fainting or near-fainting spells
light-headedness

cardiac arrest, in extreme cases.

The electrical impulse does not pass from the atria to the ventricles. Complete
heart block in adults is caused by heart conditions, heart surgery or drug toxicity.
People with third-degree heart block experience irregular and unreliable heart

Because of the potential for cardiac arrest, a
permanent pacemaker is often indicated to
treat complete heart block

Severe, prolonged, untreated bradycardia can cause:

angina
cardiac failure
hypertension
syncope.

General management

Treatment is not usually needed, except with prolonged or repeated
symptoms, when bradycardia can normally be corrected with a pace-
maker. Medication may need to be adjusted.

LONG QT SYNDROME

Patients with long QT syndrome (LQTYS) are liable to sudden death.
They have lengthening of the cardiac cycle repolarization phase, which
shows on ECG. The typical changes can include a long QT interval (the
time between the start of the Q wave and the end of the T wave) with
delayed ventricular repolarisation; T wave abnormalities; and progres-
sion to torsades de pointes (TdP; a French term meaning ‘twisting
of the spikes’) and ventricular fibrillation, especially in females, and
sometimes to sudden cardiac death. LQTS affects about 1-2% of the
population and is probably the second most common cause of sudden
cardiac arrest in children and young adults, next to hypertrophic car-
diomyopathy. More than half of individuals with inherited LQTS die
within 10 years. A history of unexplained syncope in a young person
(age 10-25 years usually), or a family history of sudden death, should
raise suspicions.
LQTS often is inherited, and there are several known types:

= LQTS 1, with arrhythmias triggered by emotional stress or
exercise (especially swimming)

= LQTS 2, with arrhythmias triggered by extreme emotions, such
as surprise, or by noise, exercise or rest

= LQTS 3, with arrhythmias triggered by a slow heart rate during
sleep.

LQTS 4, 5 and 6 are rare, as is the Jervell and Lange-Nielsen syndrome
(LQTS and deafness). The term Romano-Ward syndrome is sometimes
used when there is LQTS without deafness. LQTS can also be acquired,
in which case it is mainly caused by a number of factors (Appendix 5.4).
Adrenaline (epinephrine), stress, drugs such as olanzapine, erythromycin
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or azithromycin, and use of more than one psychotropic, such as a selec-
tive serotonin reuptake inhibitor (SSRI), increase the QT interval and
pose a hazard of TdP, especially in:

cardiac disease
female patients
older patients (>65 years)
hypokalaemia.

Clinical features

The clinical presentations of LQTS range from dizziness to syncope
and sudden death. Sometimes families are mistakenly diagnosed with
‘seizure disorders’ when the cause of their ‘seizures’ is brain hypoxia
caused by a cardiac problem. Some children with LQTS are misdiag-
nosed as having ‘exercise-induced’ asthma.

General management

The diagnosis of LQTS is based on the clinical features, family history
and ECG. However, for about 10% of people with LQTS, the condi-
tion is not apparent on an ECG until it is triggered by drugs such as
those mentioned above.

Lifestyle changes and treatments that may prevent complications
include:

avoidance of competitive physical activity

avoidance of startling noises

increase in dietary potassium

beta-blockers for LQTS 1 and 2 (mexiletine for some types)
implantable cardiac devices

left stellectomy.

Dental aspects

Evaluation by a cardiac specialist is advisable before any dental inter-
vention. Stress and GA must be avoided. Beta-blockers are often used.
Use of anxiolytic protocols, avoidance of adrenaline (epinephrine) and
other drugs that might prolong the QT interval (see Appendix 5.4 and
http://crediblemeds.org/everyone/drugs-avoid-congenital-1qts/?rf=All),
and provision of treatment in a setting in which emergencies can be
managed expeditiously are appropriate. LA containing adrenaline or
bupivacaine, antimicrobials such as erythromycin, azole antifungals
and GA-associated agents, including ketamine, succinylcholine and
atropine, are contraindicated, particularly if there is any other factor
predisposing to TdP.

Lidocaine and mepivacaine, which have a lesser cardiac effect than
some other local anaesthetics, may be preferred for analgesia. Midazolam
or propofol may be used. Isoflurane is the GA agent of choice.

If an LQTS arrhythmia progresses to sudden cardiac arrest, the
only known treatment is prompt shock from an automated external
defibrillator (AED).

SUDDEN ARRHYTHMIA DEATH SYNDROME (SADS)

This term refers to the sudden death of an apparently fit and healthy
young person. The conditions responsible for SADS precipitate ven-
tricular arrhythmia, the main causes being the uncommon ion chan-
nelopathies, including:

= long QT syndrome (LQTS)
»  Brugada syndrome (an inherited disorder characterized by
one of several ECG patterns with incomplete right bundle

branch block and ST elevations in the anterior precordial leads
predisposing to ventricular tachycardia, with syncopal episodes
usually in sleep, that can be misinterpreted as epilepsy. An ICD
may be considered. Drugs to be avoided include bupivacaine,
carbamazepine, ketamine and propofol (see http://www.
brugadadrugs.org))

catecholaminergic polymorphic ventricular tachycardia (PVT)
progressive cardiac conduction defect (PCCD)

short QT syndrome

early repolarization syndrome

sodium channel disease

familial atrial fibrillation.

Less frequently, SADS can be caused by extra electrical pathways
or cardiomyopathies. In about 1 in every 20 cases of all-age sudden
cardiac arrest, and up to I in 5 of young cases, no definite cause can
be found.

GENERAL MANAGEMENT OF ARRHYTHMIAS

An ECG is needed to diagnose and assess the risk of an arrhythmia.
Management includes:

= Radiofrequency ablation (catheter ablation). This is used for most
simple arrhythmias and many more complex rhythm disorders
(e.g. atrial fibrillation and ventricular tachycardia). Catheter
ablation uses a flexible catheter with an electrode at its tip, which
is introduced under radiographic guidance (fluoroscopy) via the
blood vessels. A burst of radiofrequency energy or cautery with
heat, cold, or electrical or laser probes allows abnormal areas of
conduction to be located and destroyed.

= Cardiovascular implantable electronic devices (CIEDs). If the
arrhythmia is serious, the patient may need to have one of two
devices implanted under the skin: a cardiac pacemaker (CP) or
an automatic implantable cardioverter defibrillator (AICD).
Pacemakers and AICDs (also called cardiovascular implantable
electronic devices [CIEDs] or implantable rhythm devices [IRDs])
work by sensing intrinsic cardiac electrical activity. The number
of patients with CIEDs is rising dramatically due to an ageing
population, and clinical trials show benefits in reducing both
mortality and morbidity (http://www.ncbi.nlm.nih.gov/pmc/
articles/PMC2001150/; accessed 30 September 2013).

Pacemakers

A pacemaker monitors the cardiac electrical impulses and, by deliver-
ing low-energy electrical pulses, helps overcome the faulty electrical
signalling. Pacemakers may be needed for people with:

= Heart block or sick sinus syndrome
= Atrial fibrillation

= Cardiac syncope

= Cardiac failure.

Pacemakers can create a more normal rhythm by:

speeding up a bradycardia

controlling tachyarrhythmias

coordinating electrical signalling between the atria and ventricles
coordinating electrical signalling between ventricles (cardiac
resynchronization therapy [CRT])

ensuring that the ventricles contract normally if there is atrial
fibrillation
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Fig. 5.11 Pacemaker. (Courtesy of Google).

= preventing dangerous arrhythmias caused by the long QT
syndrome.

Some modern pacemakers can also monitor blood temperature,
breathing rate and other factors.
Pacemakers can be:

= temporary — used to treat short-term heart problems, such as
bradycardia caused by an MI, cardiac surgery or a drug overdose
permanent — used to control long-term arrhythmias

and

= single-chamber — use one lead in the right atrium or right
ventricle to pace the heart; often employed for patients whose SA
node signals too slowly

= dual-chamber — use two leads, one in the right atrium and one in
the right ventricle; the electrical pulses are timed to ensure that
the beats in the atria and ventricles are synchronized.

Modern pacemakers have non-rechargeable lithium batteries that
can last up to 10 years, are bipolar and are implanted transvenously
via the subclavian or cephalic vein. They are typically sited in the
right ventricle; on the chest wall, either within the pectoral muscle
or beneath the skin (Fig. 5.11); or in the abdominal wall. Most work
mainly on demand, are rate-adaptive and can be programmed to
adjust the heart rate by tracking sinus node activity or by responding
to sensors that monitor body motion and depth or rate of respiration.
Adjustments to the pacemaker can be made non-invasively, using a
specially designed radiofrequency programmer, with a wand placed on
the skin over the device. Patients should carry a pacemaker registration
card bearing details of the make and model.

Automatic implantable cardioverter defibrillators (AICDs)

Electric shock across the heart (defibrillation or cardioversion), either
externally to the chest or internally to the heart via implanted elec-
trodes, may be needed, via:

= defibrillation — the application of a shock that is not synchronized,
this is needed for the chaotic rhythm of ventricular fibrillation
and for pulseless ventricular tachycardia

= cardioversion — the application of a shock synchronized to
the underlying heart beat; this is used for the treatment of
supraventricular tachycardias, such as atrial tachycardia,
including atrial fibrillation.

Defibrillation or cardioversion accomplished by an AICD is the
most successful treatment to prevent ventricular fibrillation and is 99%
effective in stopping life-threatening arrhythmias. An AICD is similar
to a pacemaker and most newer models can act as both pacemakers
and defibrillators. If the AICD detects an irregular ventricular rhythm,
it will use low-energy electrical pulses to restore normal rhythm; if the
low-energy pulses fail to restore normal rhythm, the AICD will switch
to high-energy pulses for defibrillation. An AICD also can use high-
energy pulses to treat life-threatening arrhythmias, especially those
that can cause sudden cardiac arrest. Though the high-energy pulses
last only a fraction of a second, they can be painful. An AICD contin-
uously monitors the heart rhythm, automatically functions as a pace-
maker for heart rates that are too slow, and delivers life-saving shocks
if a dangerous rhythm is detected. Because AICDs must be built both
to pace and to deliver shocks, they are larger than pacemakers and
their batteries do not last as long.

Interference with pacemakers/defibrillators

Soon after the introduction of non-competitive, ‘demand’ pacemakers,
examples of extraneous signals causing undesired triggering or inhibi-
tion of pacemaker output were identified; this was termed electromag-
netic interference (EMI). Coupled with the increase in the number
of patients with CIEDs is the proliferation of technology that
emits electromagnetic signals, which can potentially interfere with it.
EMI has two components: an electric and a magnetic field. EMI can
come from radiofrequency (RF) waves (e.g. radio and television trans-
mitters, electrical power and electrosurgery); microwaves (e.g. radar
transmitters, mobile phones and microwave ovens); ionizing radiation;
acoustic radiation; static and pulsed magnetic fields; and electrical
currents.

High-frequency external electromagnetic radiation, ionizing radia-
tion, ultrasonic and EMI from a wide range of sources can interfere
with the sensing function of both pacemakers and AICDs (Table 5.29).
The most frequent responses of CIEDs to EMI are inappropriate inhi-
bition or triggering of pacemaker stimuli, reversion to asynchronous
pacing, and spurious AICD tachyarrhythmia detection.

Device interactions have occurred in hospitals, where EMI sources
are ubiquitous, especially from exposures to:

= radiation
= electrocautery
= MRI (Appendix 5.5).

MRI is the main EMI contraindication for patients with pacemakers
or AICDs. EMI sources should be avoided where possible. Guidelines
generally suggest that all handheld electronic devices be kept 15cm
away from an IRD. However, hermetic shielding in metal cases, filter-
ing and interference rejection circuits, together with bipolar sensing,
have made contemporary pacemakers and AICDs relatively immune
to most EMI in household and workplace environments.

Sources of EMI

Many sources of EMI are predictable and avoidable. EMI can be
conducted by direct contact (e.g. electrosurgery) or by contact with
inadequately grounded equipment, or can radiate from a distance. The
degree of EMI depends on the external source of power, distance from
the device, signal duration, and its frequency, orientation and modula-
tion. New technologies that use more of the electromagnetic spectrum
(i.e. wireless telephones, electronic article surveillance [EAS] devices)
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Table 5.29 Sources of possible interference with cardiac pacemaker function

Electrically coupled Magnetic

Galvanic

Ultrasonic lonizing radiation

Medical sources

Electrical appliances — particularly
those with large motors and/or
large power supplies. Problems
more likely if appliance is in poor
working condition, with motors or
relays that are arcing or sparking

Magnetic resonance
imaging (MRI)

Non-medical sources

Defibrillation/cardioversion
Electrocautery

Diathermy

Transcutaneous electrical
nerve stimulation (TENS)

Ultrasound equipment
(see text)
Lithotripsy

Radiotherapy

Petrol-powered lawn mowers
Petrol-powered saws
High-voltage power lines
Ham radios

Arc welders

Close proximity to powerful
and large loudspeakers
Induction furnaces, e.g.
those used in steel industry
Large generators, e.g. those

Workplace situations (e.g.
in electrical/computer
manufacturing industry)
Domestic situations (e.g.
current leakage due to

Ultrasound equipment

lonizing radiation
sources

Mobile phones
High-power car ignition systems
Metal detectors

used in power industry
Electromagnets, e.g. those
used in car-wrecking yards

Comments

Interference requires no direct
contact with patient®

Interference requires no
direct contact with patient?

defective or poorly maintained
house or appliance wiring)

Interference requires pacemaker
patient to be in direct contact

with electrical current?®

Disengaging contact from
source of interference will
usually return pacemaker to
normal behaviour

2The likelihood of interference from these sources of interference increases with the strength of the source and with the proximity of the pacemaker to the source.

have, however, reignited interest in EMI risks. Radiated EMI can arise
from energy emitted for communication purposes or as an unintended
effect of other electrical activity (e.g. motor operation in an electric
razor). EMI from electric power can occur if patients are in proximity
to high-voltage overhead power lines (accidentally or by occupation)
or it may be caused by electrical appliances held close to or in direct
contact with the chest. EMI from household appliances is more likely
with improper grounding (Appendix 5.6).

Interference with pacemakers

The responses of pacemakers to interference are varied, usually tran-
sient and only seen while the patient remains in range of the source of
interference; moving away from the source will usually return the device
to its normal behaviour. The response largely depends on the interfer-
ence signal characteristics and includes a single-beat inhibition (where
the pacemaker may not pace the heart for a single cardiac cycle); total
inhibition (where the pacemaker ceases to pace the heart); asynchronous
pacing (where the pacemaker paces the heart at a fixed rate); and rate
rise or erratic pacing rate. The most common pacemaker response to
EMI is oversensing, which may cause transient or, rarely, permanent
damage to the pacemaker. In extreme cases, where the interference is
of a sufficiently high magnitude, the circuitry may be damaged, lead-
ing to persistently abnormal pacing. Modern bipolar pacemakers have
improved titanium-insulated, interference-resistant circuitry and the
risk of EMI is thus very small; the main and real hazard is with MRI
because of the static magnetic, alternating magnetic and RF fields
(Table 5.30). The pacemaker’s stainless steel metal casing, and some of
its components, can also trigger security devices, typically found in air-
ports, shops and libraries, but the pacemaker function is not significantly
affected by them. Brief exposure of a pacemaker to electromagnetic
antitheft or surveillance devices causes no significant disruption of

Table 5.30 Oral health-care equipment effects on cardiac pacemakers

Equipment unlikely to cause
interference Equipment likely to cause interference

Diathermy units

Amalgamator
Composite curing lights Electronic dental analgesia units
Dental chair or light Electrosurgical units

Dental handpieces
Dental radiography unit

Ferromagnetic (magnetostrictive)

ultrasonic scalers
Electric toothbrushes Lithotripsy units
Electronic apex locators Magnetic resonance imaging (MRI)

Transcutaneous electrical nerve
stimulation (TENS) units

Ultrasonic instrument baths

Electronic pulp testers
Microwave ovens

Piezoelectric ultrasonic scalers
Sonic scalers

function. Digital mobile phones, and even television transmitters and
faulty or badly earthed equipment, may also cause EMI, but the risk is
very small and only present when they are used close to the pacemaker.
With most digital phones, EMI has no effect on most pacemakers now
in use unless the phone is closer than about 15cm to the implanted pace-
maker. Domestic electrical appliances — even remote controls, CB radios,
electric blankets, heating pads, shavers, sewing machines, kitchen appli-
ances and microwave ovens — are safe, but some old microwave ovens (20
years or older) may leak and cause a pacemaker temporary confusion.

If a pacemaker does shut off, all possible sources of interference
should be switched off and the patient given CPR in the supine position.
Artificial respiration should force the heart to resume its rhythm and
the pacemaker to restart.

Patients with pacemakers do not need antibiotic cover to prevent
endocarditis.
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Interference with AICDs

If the AICD’s magnetic switch is affected by an external magnetic
field, erroneous detection and shocks may occur. AICDs are also
subject to noise that can be misinterpreted as ventricular tachycardia
or ventricular fibrillation, with consequent inappropriate delivery of
shocks. Not only will an AICD trigger airport security alarms but also
the use of strong magnets over the device may adversely affect its func-
tion and even render it non-operational. It is sensible to alert security
staff to the presence of an AICD.

Patients with AICDs do not need antibiotic cover to prevent
endocarditis.

DENTAL ASPECTS OF ARRHYTHMIAS

Most sudden cardiac arrests arise during endogenous adrenaline
(epinephrine) peak levels (8-11 a.m.) and appointments therefore are
best made for late morning or early afternoon. Arrhythmias can be
induced, particularly in older patients and those with IHD or aortic
stenosis, by:

manipulation of the neck, carotid sinus or eyes (vagal reflex)
LA (rarely)
supraventricular or ventricular ectopics, which may develop
during dental extractions or dentoalveolar surgery (these are
rarely significant)

= drugs — GA agents, especially halothane (isoflurane is safer),
digitalis, erythromycin or azole antifungal drugs, especially in
patients taking terfenadine, cisapride or astemizole.

Ventricular fibrillation is clinically indistinguishable from asys-
tole and is one of the most serious emergencies that may have to
be managed in the dental surgery (Ch. 1). Syncope can also result
from bradycardia, heart block or atrial tachycardia, and may need
to be distinguished from a simple fainting attack by the slowness
or irregularity of the pulse. Patients with atrial fibrillation may be
treated with anticoagulants, which influence operative care (Ch. 8).
As far as conscious sedation is concerned, a physician should decide
whether this is acceptable for any given patient. GA is generally to
be avoided. If unavoidable, it is a matter for an expert anaesthetist in
hospital.

Dental aspects of CEIDs

Patients with CEIDs are usually advised to avoid elective dental care
for the first few weeks after receiving the device. An aspirating syringe
is recommended, as always for LA. Adequate analgesia is essential
since pain can cause an outpouring of endogenous adrenaline (epi-
nephrine). Vasoconstrictors such as adrenaline or levonordefrin in LA
may raise BP or lead to atrial or ventricular arrhythmias, including
fibrillation or even asystole. Intraosseous or intraligamental injections
with LA agents containing vasoconstrictor should usually be avoided
to prevent excessive systemic absorption. Gingival retraction cords
containing adrenaline should be avoided. Adrenaline accidentally
entering a blood vessel may (theoretically) increase hypertension and
precipitate arrhythmias. BP tends to rise during oral surgery under LA,
and adrenaline theoretically can contribute to this — though this is usu-
ally of little practical importance.

In large doses, LA may adversely interact with digoxin, non-selective
beta-adrenergic-blocking drugs, antidepressants or cocaine. Adrenaline-
containing LA should not be given in large doses to patients on these

agents; interaction may induce hypertension and cardiovascular com-
plications. Mepivacaine 3% is thought to be preferable to lidocaine.

Dental aspects of pacemakers

Some dental electrical devices capable of generating electromagnetic
radiation may pose a threat to dental patients with a pacemaker but
this is usually low-grade and only present if the devices are placed very
close to the pacemaker (see Table 5.30). Cardiac pacemakers usually
now have two (bipolar) electrode leads and present few problems for
dental treatment. In patients with pacemakers, MRI, electrosurgery,
diathermy and transcutancous nerve stimulation are contraindicated.
Pacemaker single-beat inhibition of little consequence may occasion-
ally be caused by dental equipment, such as piezoelectric ultrasonic
scalers and ultrasonic baths, older ferromagnetic ultrasonic scal-
ers, pulp testers, electronic apex locators, dental induction casting
machines, belt-driven motors in dental chairs, and older radiography
machines. Modern piezoelectric scalers have no significant effect, but
activity rate-responsive devices may exhibit faster pacing rates. The
only safe procedure under such circumstances is to avoid the use of all
such equipment whenever a patient with a pacemaker is being treated,
as it is difficult to assess the level of risk in any individual patient.
Patients with pacemakers should be treated supine; electrical equip-
ment kept over 30cm away; and rapid, repetitive switching of electri-
cal instruments avoided. Diagnostic radiation and ultrasonography
have no effect on pacemakers, even with cumulative doses, but faulty
equipment may cause problems. After experiencing EMI, the IRD
will usually revert to normal functioning as soon as the patient moves
away from the EMI source. If procedures associated with increased
EMI risk are indicated, the dependency status should be verified and
the device temporarily reprogrammed to the optimal setting. Post-
procedure device verification is recommended if there is any evidence
of or any doubt about EMI.

Patients with permanent pacemakers do not need antibiotic cover
to prevent endocarditis. If a temporary transvenous pacemaker is pre-
sent, however, the physician should be consulted first.

Dental aspects of AICDs

Adrenaline (epinephrine) or other vasoconstrictors should be used
with caution (lower dose and careful monitoring) in patients with
AICDs.

AICDs may activate without significant warning, possibly causing
the patient to flinch, bite down or perform other sudden movements
that may result in injury to the patient or clinician. Some patients with
AICDs may lose consciousness when the device is activated. This is
less likely with newer devices, which initially emit low-level electrical
bursts followed by stronger shocks if cardioversion does not follow
immediately. After experiencing EMI, the AICD will usually revert
to normal functioning as soon as the patient moves away from the
EMI source. If procedures associated with increased EMI risk are
indicated, the dependency status should be verified and the device tem-
porarily reprogrammed to the optimal setting. Post-procedure device
verification is recommended if there is any evidence of or any doubt
about EMI.

Patients with AICDs do not need antibiotic cover to prevent
endocarditis.

Several antiarrhythmic drugs can cause oral lesions. Verapamil,
enalapril and diltiazem can cause gingival swelling; some beta-blockers
may rarely cause lichenoid ulceration; and procainamide can cause a
lupus-like reaction.
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THYROID-RELATED HEART DISEASE

See also Chapter 6.

General aspects

Hyperthyroidism raises the metabolic rate and activity of the heart,
and sensitizes the myocardium to sympathetic activity. The heart may
be unable to meet the greater demands resulting from the raised meta-
bolic activity of the rest of the body, particularly in the elderly.

Hypothyroidism slows the metabolic rate and activity of the heart
and other tissues.

Clinical features

Untreated thyrotoxicosis causes tachycardia and a tendency to arrhyth-
mias, which can lead to cardiac failure or MI, especially in the elderly.
Hypothyroidism slows the heart rate and myxoedema patients may
have hypercholesterolaemia associated with atheroma. IHD often
develops but is unusual in that it predominantly affects women.

General management

Beta-blockers are useful to control hyperthyroid heart disease.

Dental aspects

Patients with uncontrolled hyperthyroidism can sometimes be difficult
to manage, as a result of heightened anxiety, hyperexcitability and
excessive sympathetic activity.

Effective analgesia must be provided. An aspirating syringe should
be used to give an LA, and LA containing adrenaline (epinephrine)
should, in theory, be avoided because of the possible risk of danger-
ous arrhythmias. However, there seems little clinical evidence for this
and the risk is probably real only if an overdose is given. There is no
evidence that prilocaine with felypressin is any safer.

Gingival retraction cords containing adrenaline should be avoided.

Conscious sedation, preferably with nitrous oxide and oxygen, may
be beneficial in that it calms the patient. The same reservations about
GA apply to patients with uncontrolled thyroid heart disease as to
those with other dangerous heart diseases.

Hypothyroid patients may be at risk in the dental surgery if they
have CAD. Sjogren syndrome is occasionally associated. In severe
myxoedema, diazepam and other CNS depressants can precipitate
coma.

PULMONARY HEART DISEASE (COR PULMONALE)

General aspects

Cor pulmonale is heart disease resulting from the excessive load
imposed on the right ventricle by diseases of the lungs or pulmonary
circulation, especially chronic obstructive pulmonary (airways) disease
(COPD, COAD; Ch. 15).

Clinical features

Right ventricular hypertrophy may lead to right-sided failure with
systemic venous congestion and persistent hypoxia. In the early stages,
there is dyspnoea, a chronic cough, wheezing and often cyanosis. Later,
there is also ankle oedema and ascites.

General management

Oxygen, diuretics, vasodilators, salbutamol and ipratropium are
among the measures that may be needed.

Dental aspects

Ipratropium can cause a dry mouth.

Local analgesia is the main means of pain control. Conscious seda-
tion with diazepam or midazolam is contraindicated because of the
respiratory depressant action in a hypoxic patient. Nitrous oxide and
oxygen may be acceptable. Intravenous barbiturates are also contraind-
icated because of their respiratory depressant effect.

KAWASAKI DISEASE (MUCOCUTANEOUS LYMPH
NODE SYNDROME)

General aspects

Kawasaki disease is an acute febrile illness with lymphadenopathy and
desquamation of lips, fingers and toes, simulating scarlet fever and
erythema multiforme. It is now a considerably more common cause of
severe childhood heart disease than rheumatic fever in many countries.
It is significantly more prevalent in Japanese and Korean people.

Although an infection is probably causal, presumably in persons
of certain genetic backgrounds, no agent has yet been consistently
isolated. Superantigens (bacterial toxins that stimulate T lymphocytes)
are another possible cause. The main pathological process is a wide-
spread vasculitis, which can, in approximately 25%, affect the coronary
arteries — with aneurysm formation.

Clinical features

Eighty per cent of affected children are aged less than 5 years, with a
male preponderance in a ratio of more than 2 to 1.

Fever lasting at least 5 days, erythema and oedema of the extremities,
followed by desquamation, a polymorphous rash, labial and oral mucosal
erythema, cervical lymphadenopathy, conjunctival injection and mood
changes (extreme misery) are seen. The mortality is 5-10%, death mainly
stemming from MI secondary to aneurysmal thrombus formation.

General management

Erythrocyte sedimentation rate (ESR) and CRP are raised; liver
function is abnormal; there may be pyuria and normocytic anaemia.
Ultrasonography may show an enlarged gallbladder; ECG and echo-
cardiography may demonstrate abnormalities; and lumbar puncture
may provide evidence of aseptic meningitis. Patients should be admit-
ted to hospital for intravenous gammaglobulin treatment. Aspirin or a
systemic steroid is usually also given.

Dental aspects

Characteristic oral changes include a strawberry tongue, labial oedema,
crusting or cracking of the lips, pharyngitis, oropharyngeal erythema
and cervical lymphadenopathy — usually unilateral but occasionally
massive. Facial palsy is sometimes seen, but is self-limiting and usu-
ally associated with cardiovascular disease. Treatment is unlikely to be
given to a young child in the acute phase but, for a dental emergency,
LA may be given. Conscious sedation is inappropriate and GA is
contraindicated.
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VALVULAR HEART DISEASE
RHEUMATIC FEVER

General aspects

Rheumatic fever sometimes follows a sore throat caused by certain
strains of beta-haemolytic streptococci (Streptococcus pyogenes).
Rheumatic fever is now a very rare disease in the Western world but is
common in countries such as the Indian subcontinent, the Middle East
and some of the Caribbean islands. Children between 5 and 15 years
are predominantly affected.

Rheumatic fever may occasionally be followed by chronic rheumatic
carditis with permanent cardiac valvular damage. The inflammatory
reaction of rheumatic carditis appears to result from immunologi-
cal cross-reactivity with streptococcal antigens and immunologically
mediated tissue damage, which may lead, after the lapse of years, to
fibrosis and distortion of the cardiac valves (chronic rheumatic heart
discase).

Clinical features

A sore throat may be followed after about 3 weeks (2-26 weeks) by an
acute febrile illness with pain flitting from one joint to another (migra-
tory arthralgia). Usually there is resolution within 6-12 weeks without
apparent after-effects. Pain in the large joints (which gives rheumatic
fever its name) is conspicuous but heals without permanent damage in
about 3 weeks.

Other effects may include: cerebral involvement — causing spas-
modic involuntary movements (Sydenham chorea, St Vitus dance);
a characteristic rash (erythema marginatum); lung involvement; and
subcutaneous nodules (usually around the elbows).

The most serious cardiac complication is subendocardial inflamma-
tion, particularly along the lines of closure of the mitral and aortic
valve cusps, resulting in the formation of minute fibrinous vegetations
and later scarring. There is usually little detectable effect on cardiac
function in the acute phase but, in unusually severe cases, myocar-
ditis can cause death from cardiac failure. The essential features of
chronic rheumatic heart disease are fibrotic stiffening and distortion
of the heart valves, often causing mitral stenosis. This is essentially a
mechanical, haemodynamic disorder, in which the defective valves may
become infected at any time, leading to infective endocarditis. Cardiac
failure can develop, often after many years.

General management

The clinical manifestations of acute rheumatic fever are so variable
that the diagnosis is made only if at least two of the major criteria are
fulfilled (Table 5.31).

Preceding streptococcal infection is confirmed by a high or rising titre
of antistreptolysin O antibodies (ASOT), which is suggestive, but not diag-
nostic, of rheumatic fever; a low ASOT virtually excludes the diagnosis.

Streptococcal sore throat is an indication for treatment with anti-
biotics, usually penicillin. Prompt antimicrobial treatment (within 24
hours of onset) prevents the development of rheumatic fever in most
cases. Complications such as cardiac failure are treated along conven-
tional lines. Chorea may recur during pregnancy or in patients taking
the contraceptive pill, but does not indicate recurrent carditis.

After an attack of rheumatic carditis, there is a risk of recurrence,
and continuous antibiotic prophylaxis becomes necessary to lessen
the risk of permanent cardiac damage. The drug of choice is usually

Table 5.31 Rheumatic fever: diagnostic criteria

Major Minor
Carditis Pyrexia
Polyarthritis Arthralgia

Previous rheumatic fever
Raised ESR and CRP
Characteristic ECG changes

Chorea
Erythema marginatum
Subcutaneous nodules

oral phenoxymethylpenicillin until the age of 20. For those allergic to
penicillin, sulfadimidine should be given.

In the past, approximately 60% of children who survived acute
rheumatic fever developed a cardiac lesion detectable after 10 years,
but heart failure frequently took 10 or more years to emerge. However,
such complications have become increasingly rare in the high-income
world and chronic rheumatic heart disease is only likely to be seen now
in the middle-aged and some immigrants. The mitral valve is usually
affected, either alone in 60-70% or with the aortic valve in a further
20%. The aortic valve alone is affected in only 10%. Valve narrowing
(stenosis) and regurgitation (incompetence) are associated in varying
degrees. The earliest sign of valve damage is a murmur. Later effects,
particularly enlargement of the heart, may be detected clinically, radio-
graphically and by ECG and echocardiography changes. Treatment is
by mitral balloon valvuloplasty, using an Inoue balloon.

Dental aspects

Acute rheumatic fever patients are exceedingly unlikely to be seen dur-
ing an attack but emergency dental treatment may be necessary. Most
patients with chronic rheumatic fever are anticoagulated; treatment
can be done under LA in consultation with the physician. Conscious
sedation with nitrous oxide may be given if cardiac function is good
and with the approval of the physician.

DRUG-INDUCED CARDIAC VALVULAR LESIONS

Use of a combination of the appetite suppressants fenfluramine and
phentermine has been associated with a risk of cardiac valve regurgi-
tation, particularly aortic regurgitation. All patients who have taken
these drugs for longer than 3 months should have a clinical examina-
tion and, if any abnormality is detected, should be referred to a cardi-
ologist for echocardiography.

INFECTIVE (BACTERIAL) ENDOCARDITIS

Infectious endocarditis (IE) results from bacterial or fungal infection
of the endocardium, and is associated with significant morbidity and
mortality. It is rare but potentially life-threatening, predominantly
affecting damaged heart valves. Risk factors include the presence
of a prosthetic heart valve, structural or congenital heart disease,
intravenous drug use and a recent history of invasive procedures. IE
has changed in profile, moving from being a streptococcal disease
in patients with previously known heart disease to a staphylococcal
health-care-associated disease in older patients suffering from many
co-morbidities or having intracardiac devices.

Individuals who have had uncomplicated myocardial infarcts,
coronary angioplasty or CABG, or who have had cardiac pacemak-
ers inserted, do not have an increased risk of developing IE. Natural
heart valves (native valve endocarditis), sometimes damaged by disease
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Table 5.32 Main groups affected by infective endocarditis

Approximate % of all cases

Aetiology of infective endocarditis
No obvious cardiac valve disease 40
Chronic rheumatic heart disease 30
Congenital heart disease 10
Prosthetic cardiac valves 10
Intravenous drug abuse 10

Box 5.12 Patients at highest risk from infective endocarditis

e  Prosthetic valves
e Previous infective endocarditis

e Complex cyanotic congenital heart defect, e.g. tetralogy of Fallot,
transposition of the great arteries or Gerbode defect

e Surgically constructed systemic—pulmonary shunts or conduits
e Mitral valve prolapse with regurgitation or thickened leaflets

(e.g. rheumatic carditis), are usually affected by IE, but it can also
affect people with CHD or patients who have undergone valve surgery
(Table 5.32). Cardiac valves already damaged by infective endocarditis,
or prosthetic cardiac valves (prosthetic valve endocarditis), are par-
ticularly at risk of infection (Box 5.12).

Platelet—fibrin deposits may accumulate along the free margins of
valves, where there is turbulent blood flow; here they form sterile vegeta-
tions (aseptic thrombotic endocarditis) that may become infected with
microorganismes, resulting in large friable vegetations (IE). Most bacte-
raemias are transient, self-limiting and not associated with any systemic
complications. The factors that determine the development of IE are
complex, but a susceptible surface (damaged endocardium) and high
bacterial loads in the circulation appear to be important. Oral viridans
streptococci (Streptococcus mutans and sanguis) from plaque enter the
bloodstream (bacteraemia) during chewing, oral hygiene, tooth extrac-
tions and other oral procedures. They have complex attachment mecha-
nisms, which enable them to adhere to damaged endocardium. Other
microorganisms are also implicated, particularly Staphylococcus aureus
and enterococci. Very few healthy ambulant patients, probably less than
5%, acquire IE as a result of dental treatment, and it is also clear that
bacteria enter the blood from the mouth (and other sites) on innumerable
occasions unrelated to operative intervention but usually cause no harm.
In statistical terms, the chance of dental extractions causing IE, even in a
patient with valvular disease, may possibly be as low as 1 in 3000.

Intravascular access devices, such as central intravenous lines,
Hickman lines or Uldall catheters, often become infected but there is
no evidence for a dental focus for such infections. An uncommon but
dangerous type of right-sided IE in a previously healthy heart results
from intravenous drug abuse, when highly virulent bacteria such as
staphylococci can be introduced from the skin into the bloodstream
with the addict’s needle.

Guidelines from the AHA on the prevention of endocarditis can be
found by searching on ‘infective endocarditis’ at http:/circ.ahajournals.
org or http://www.americanheart.org (accessed 30 September 2013).

Clinical features

The clinical features of IE are highly variable. It often has an insidious
onset but should be considered in any individual presenting with fever

and a new or changing heart murmur. IE cases range from fulminat-
ingly acute to chronic.

Pallor (anaemia) or light (café-au-lait) pigmentation of the skin,
joint pains and hepatosplenomegaly are typical, but the main effect
of endocarditis is progressive heart damage (valve destruction and
heart failure). Increasing disability is associated with changing cardiac
murmurs indicative of progressive heart damage, infection or embolic
damage of many organs, especially the kidneys (fever, malaise, night
sweats and weight loss). Release of emboli can have widespread effects
(on brain, lungs, spleen and kidneys), ranging from loss of a periph-
eral pulse to (rarely) sudden death from a stroke. Embolic phenomena
include haematuria, cerebrovascular occlusion, petechiae or purpura
of skin and mucous membranes, and splinter haemorrhages under
the fingernails. Roth spots are small retinal haemorrhages. Immune
complex formation from the antigens and resultant antibodies can lead
to vasculitis, arthritis, and retinal and renal damage. Osler’s nodes are
small, tender, vasculitic lesions in the skin.

Endocarditis should be suspected in patients with unexplained
fevers, night sweats or signs of systemic illness.

General management

Diagnosis is made using the Duke criteria, which include clinical,
laboratory and echocardiographic findings, and is based on changing
murmurs, ECG (may show conduction abnormalities), echocardio-
graphy (may identify vegetations and enables assessment of valvular
and cardiac function) and blood culture. The latter is essential when
IE is suspected and must be carried out before antimicrobial treatment
is started; at least three samples of blood should be taken aseptically,
at half-hourly intervals, to increase the chances of obtaining a positive
culture. Urine Stix may detect microscopic haematuria. Serological
testing helps identify atypical organisms (e.g. Legionella).

Common blood culture isolates include Staphylococcus aureus,
viridans streptococci, enterococci and coagulase-negative staphylo-
cocci. Antibiotic treatment of IE depends on whether the involved
valve is native or prosthetic, as well as the causative microorganism
and its antibiotic susceptibilities. Without treatment, IE is fatal in
approximately 30% of cases, so the patient should be admitted to hos-
pital for intravenous antibiotic therapy, usually benzylpenicillin and
gentamicin. If staphylococcal endocarditis is suspected, vancomycin
should be substituted in place of penicillin. In severe cases, such as
prosthetic valve endocarditis, early removal of the infected valve and
insertion of a sterile replacement may be needed.

After completion of antibiotic therapy, patients should be educated
about the importance of daily dental hygiene and regular visits for oral
health care.

According to 2007 AHA guidelines, the only individuals who will
need antibiotic pre-medication are those who:

have a prosthetic cardiac valve

have a history of previous IE

have a history of CHD:

+ an unrepaired cyanotic congenital heart defect, including
palliative shunts and conduits

+ acompletely repaired congenital heart defect with prosthetic
material or prosthetic device, whether placed by surgery or
by catheter intervention, during the first 6 months after the
procedure

+ arepaired congenital heart defect with residual defects at the
site or adjacent to the site of a prosthetic patch or prosthetic
device (which inhibit endothelialization)



http://circ.ahajournals.org
http://circ.ahajournals.org
http://www.americanheart.org

154 CARDIOVASCULAR MEDICINE

= are cardiac transplantation recipients who develop cardiac
valvulopathy.

The AHA and American Dental Association (ADA) recommend
the following ‘talking points’ to assuage the concerns of patients and
colleagues:

= IE is much more likely to result from frequent exposure to
random bacteraemias associated with daily activities than
from bacteraemia caused by a dental, gastrointestinal tract or
genitourinary tract procedure.

= Prophylaxis may prevent an exceedingly small number of cases of
IE, if any, in individuals who undergo a dental, gastrointestinal
tract or genitourinary tract procedure.

m  The risk of antibiotic-associated adverse events exceeds the
benefit, if any, from prophylactic antibiotic therapy.

= Maintenance of optimal oral health and hygiene may reduce
the incidence of bacteraemia from daily activities and is more
important than prophylactic antibiotics for a dental procedure to
reduce the risk of IE.

Dental aspects
The main points are as follows:

= The cardiac endocarditis risk is now stratified into high,
moderate and low. The low-risk categories do not require
antibiotic prophylaxis for dental procedures.

= Dental procedures associated with bleeding are no longer
exclusively indicated for antibiotic prophylaxis:

+  Only procedures with a statistically significant difference
in bacteraemia between a pre- and a post-procedure blood
sample are recommended for prophylaxis. This provides a
logical and easily identifiable way of identifying procedures
requiring antibiotic prophylaxis.

+ The use of azithromycin syrup for children who refuse
tablets or capsules and for patients with dysphagia, already
advocated by the British National Formulary (BNF), has now
been formally recommended but this can affect cardiac QT
(see ‘Long QT syndrome’ above).

Patients at risk of endocarditis should receive intensive preventive
dental care to minimize the need for dental intervention. However,
this aspect of care is frequently neglected; a very high proportion of
patients attending cardiology clinics have periodontal disease. There is
no reliable evidence to suggest that oral hygiene aids, such as electric
toothbrushes, water-piks or similar devices, pose a risk.

In many countries, there are national guidelines on the use of anti-
microbial prophylaxis against IE, if dental interventions are needed.
However, the efficacy of such antimicrobial prophylaxis has been
questionable and antibiotic prophylaxis is no longer mandatory for
1E-susceptible patients who are to undergo dental care (Box 5.13).

There is always a risk of adverse reactions to the antimicrobial (such
as anaphylaxis), which can approach 5% and can be as high from the
oral administration of amoxicillin as from intramuscular administration
of the same. Estimates suggest that deaths from an anaphylactic reaction
to antibiotics are possibly 5-6 times more likely than deaths from IE.

Medico-legal and other considerations suggest that one should err
on the side of caution in relation to antibiotic prophylaxis of IE by
following these guidelines:

= Fully inform the patient about antimicrobial prophylaxis against
IE and discuss it with them.
= Take medical advice in any case of doubt.

Box 5.13 Reasons for abandoning use of antibiotic prophylaxis for
endocarditis

e Dental treatment is a proven cause of few cases of IE. One US study
showed that in the 3 months before IE diagnosis, dental treatment was
no more frequent than in controls, concluding that few cases would
be prevented even if antibiotic prophylaxis were provided and were
100% effective. Another study concluded that, if antibiotic prophylaxis
were 100% effective and provided for all at-risk patients receiving
dental treatment, only a fraction of cases (5.3%) would be potentially
prevented

e Prophylactic antibiotic regimens fail in some instances

e Adverse reactions to antimicrobials are possible, including anaphylaxis
* The cost-effectiveness of antimicrobial prophylaxis is questionable

e There is an increased risk of resistant bacteria

= Remember that, in countries where there are national guidelines,
it is mandatory, for medico-legal reasons, to give such
prophylaxis to patients at risk. For example, in 2007, the ADA,
endorsed by the Infectious Diseases Society of America and the
Pediatric Infectious Diseases Society, recommended prophylaxis,
but only in the high-risk circumstances described above.

In the UK, over the years, a number of regimens have been suggested
for endocarditis cover. In 1992, the British Society for Antimicrobial
Chemotherapy (BSAC) recommended cover for all procedures asso-
ciated with bleeding. The British Cardiac Society/Royal College of
Physicians (BCS/RCP) suggested in 2004 that antibiotic prophylaxis
be given for all bacteraemic dental procedures and for a large range
of cardiac defects and/or surgery. However, in 2006, the BSAC recom-
mended antibiotic prophylaxis in only three (high-risk) circumstances:

= Previous IE
= Prosthetic valves
= Surgically constructed pulmonary shunts or conduits.

NICE then issued recommendations in 2008, completely removing
the need for antibiotic prophylaxis in relation to dentistry. Antibiotic
prophylaxis is now not recommended for patients at risk of endocarditis
undergoing dental procedures. Patients at risk of endocarditis should
achieve and maintain high standards of oral health. NICE recom-
mended that patients at risk for endocarditis should receive intensive
preventive oral health care, to try to minimize the need for dental
intervention. See also Appendix 5.7.

CARDIAC FAILURE

General aspects

Not to be confused with cardiac arrest, cardiac or heart failure is when
any structural or functional impairment of the pumping action of the
heart leads to blood output insufficient to meet the body’s demands.
Lack of tissue and organ perfusion with congestion results, and
thus the term ‘congestive cardiac failure’ is often used. Heart failure
(HF; or congestive heart or cardiac failure [CHF, CCF]) is common
and the prevalence is rising. It is associated with considerable morbid-
ity and mortality (Table 5.33), being the leading cause of hospitaliza-
tion in people over 65 and having an annual mortality rate of 10%.
The most common cause of cardiac failure is IHD but there are
many others (Table 5.34), and cardiac failure may arise as a conse-
quence of myocardial, valvular, pericardial, endocardial or electrical
problems (or some combination). The remainder have a non-ischaemic
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Table 5.33 New York Heart Association (NYHA) heart failure classification
and treatment

NYHA class Features Therapy

| No limitation: ordinary ACE inhibitor (ACEI)
physical exercise does Beta-blocker
not cause undue fatigue,
dyspnoea or palpitations

Il Slight limitation of physical ACEI
activity: comfortable at rest Beta-blocker
but ordinary activity results Candesartan (initiation
in fatigue, palpitations or requires specialist advice)
dyspnoea

1] Marked limitation ACEI
of physical activity: Beta-blocker
comfortable at rest but
less than ordinary activity
results in symptoms

vV Unable to carry out any Spironolactone (initiation

physical activity without
discomfort: symptoms of
heart failure are present
even at rest with increased
discomfort with any
physical activity

Table 5.34 Main causes of heart failure

Left-sided mainly

Right-sided mainly

requires specialist advice)
For patients in sinus
rhythm with drug-
refractory symptoms

of heart failure due to

left ventricular systolic
dysfunction and who have
a QRS duration of >120ms,
cardiac resynchronization
should be considered

Biventricular

Ischaemic heart
disease

Aortic valve disease
Mitral valve disease
Hypertension

Chronic obstructive
pulmonary disease

Pulmonary embolism

Ischaemic heart
disease

Aortic valve disease
Mitral valve disease
Hypertension

Cardiomyopathies
Hyperthyroidism
Chronic anaemias
Arrhythmias

cardiomyo-pathy, with either an identifiable cause (e.g. hypertension,
thyroid disease, valvular disease, alcohol excess or myocarditis) or an
unknown cause (e.g. idiopathic dilated cardiomyopathy). The term
‘acute heart failure’ is used to mean acute (cardiogenic) dyspnoea
characterized by signs of pulmonary congestion, including pulmonary
oedema. Chronic HF is a complex syndrome that can result from any
structural or functional cardiac or non-cardiac disorder that impairs
the ability of the heart to respond to physiological demands for
increased cardiac output.

Clinical features

HF is characterized by fatigue, exertional breathlessness and signs of
fluid retention. CHF can be associated with left ventricular systolic
dysfunction (LVSD) and/or left ventricular diastolic dysfunction
(LVDD). It can progress to involve right ventricular dysfunction
(RVD). The result is an inadequate supply of oxygenated blood to
the circulation. Features depend on which side of the heart — left or

Fig 5.12 Pressure on ankle in a person with suspected ankle oedema.

Fig. 5.13 Pitting oedema, indicating oedema and probable cardiac failure.

right — is predominantly involved and on the type of failure, either
diastolic or systolic. The following signs are specific for heart failure:

Raised jugular venous pressure (JVP)
Lateral displacement of the apex beat
Presence of a third heart sound (S3)
Basal lung crepitations

Peripheral oedema.

Symptoms can be few until activity becomes limited by breathless-
ness (dyspnoea), cyanosis and dependent oedema (usually swollen
ankles or sacral oedema; Figs 5.12 and 5.13). CHF is often undiag-
nosed, owing to lack of a universally agreed definition and difficulties
in diagnosis, particularly when the condition is considered ‘mild’.

Left-sided heart failure results in damming of blood back from the
left ventricle to the pulmonary circulation with pulmonary hyperten-
sion, pulmonary oedema and dyspnoea. Lying down worsens pulmo-
nary congestion, oedema and dyspnoea (orthopnoea). It also makes
respiration less efficient, and cyanosis likely, because the abdominal
viscera move the diaphragm higher and reduce the vital capacity of the
lungs. Coughing is another typical consequence; the sputum is frothy
and, in severe cases, pink with blood. In the more advanced stages
of left-sided heart failure, there is inadequate cerebral oxygenation
leading to symptoms such as loss of concentration, restlessness and
irritability or, in older people, disorientation.

Right-sided heart failure causes congestion of the main venous
systems and thus affects the liver, gastrointestinal tract, kidneys and
subcutaneous tissues primarily. It presents with peripheral (dependent)
oedema, fatigue and hepatomegaly due to passive congestion, causing
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abdominal discomfort and, in severe cardiac failure, raised portal
venous pressure, which also leads to the escape of large amounts of
fluid into the peritoneal cavity (ascites).

Failure of one side of the heart usually leads to failure of the other —
biventricular failure. The pulse may then become rapid and irregular,
particularly if there is atrial fibrillation; in extreme cases, patients
are cyanotic, polycythaemic, dyspnoeic at rest and oedematous with
pulmonary oedema and distension of the neck veins (raised JVP).
Arrhythmias and sudden death may result. The American College of
Cardiology/AHA/New York Heart Association (NYHA) has defined
four stages in the progression of cardiac failure (see Table 5.33).

General management

Heart failure is diagnosed clinically and by chest radiography (cardio-
megaly), echocardiography, ECG and biochemistry (B-type natriuretic
peptide [BNP]). Echocardiography determines the stroke volume (SV;
the amount of blood that exits the ventricles with each heart beat), the
end-diastolic volume (EDV, the amount of blood at the end of dias-
tole), and the SV in proportion to the EDV (the ejection fraction; EF).
Normally, the EF should lie between 50 and 70% but, in cardiac fail-
ure, it is less than 40%. A raised BNP is a specific test result indicative
of cardiac failure. There may also be abnormal liver and renal function
tests, hyponatraemia and alkalosis.

Heart failure is managed by treating the symptoms and signs via
reduction of the heart workload and correction of precipitating
factors (e.g. hypertension, anaemia, valvular disease and thyrotoxi-
cosis). General measures may include rest, stress reduction, control
of hypertension, weight loss, smoking cessation and salt restriction.
Treatment aims to prevent HF progressing, thereby reducing symp-
toms, hospital admissions and mortality. Many treatments reduce
either one or more (often all) of these but each can produce adverse
effects. Careful monitoring is essential to maximize benefit and mini-
mize adverse effects.

First-line therapies

These are ACElISs (e.g. enalapril, ramipril, quinapril, perindopril, lisino-
pril and benazepril) or angiotensin II receptor blockers (ARBs) or sar-
tans (e.g. valsartan, telmisartan, losartan, irbesartan and olmesartan).
These delay progression and reduce mortality, improving myocardial
contractility, tissue and organ perfusion, and oxygenation. ACEIs
reduce the relative risk of mortality by 25% and should be considered
in patients with all NYHA functional classes of heart failure due to
LVSD. Adverse effects include cough, hypotension, renal impairment,
a sprue-like syndrome, and hyperkalaemia. Angioedema is rare but can
be life-threatening (due to laryngeal involvement). ACEI-induced renal
dysfunction is likely to occur in those with unsuspected renovascular
disease. Concomitant ACEI and aspirin use is safe and effective in
reducing cardiovascular events in patients with HF.

Beta-blockers

Beta-blockers may be indicated for patients with systolic heart fail-
ure due to LVSD after stabilization with ACEIs and diuretics. Beta-
blockers are needed in all patients with HF due to LVSD of all NYHA
classes. Beta-blocker therapy is needed as soon as their condition is
stable (unless contraindicated by a history of asthma, heart block or
symptomatic hypotension). Beta;-selective (bisoprolol, metoprolol,
nebivolol) or non-selective (carvedilol) blockers produce a consistent
reduction in mortality of approximately one-third.

Angiotensin receptor blockers (ARBs)

ARBs block the biological effect of angiotensin II, mimicking the
effect of ACEIs without cough as an adverse effect. Patients with
chronic heart failure due to LVSD alone, or HF, LVSD or both follow-
ing MI who are intolerant of ACElIs should be considered for an ARB.
Patients with heart failure due to LVSD who are still symptomatic
despite therapy with an ACEI and a beta-blocker may benefit from the
addition of candesartan, following specialist advice.

Aldosterone antagonists

Aldosterone antagonists, such as spironolactone, added to an
ACEI reduce mortality by 30%. Spironolactone can produce gynaeco-
mastia, hyperkalaemia and renal dysfunction. Following specialist advice,
patients with moderate to severe HF due to LVSD should be considered
for spironolactone, unless this is contraindicated by renal impairment or
a high potassium concentration. Eplerenone is an alternative aldosterone
receptor antagonist that is less likely to produce sexual adverse effects
such as gynaecomastia, breast pain or menstrual irregularities. Patients
who have suffered an MI, and who have a left ventricular EF of 40%
or less and either diabetes or clinical signs of HF, should be considered
for eplerenone unless this is contra-indicated by the presence of renal
impairment or a high potassium concentration. Even when added to
maximum medication therapy in patients with mild to moderate heart
failure, eplerenone reduces the risk of both death and hospitalization.

Diuretics

Diuretics (mainly loop diuretics such as furosemide or bumetanide)
increase sodium and water excretion. Diuretics/loop diuretics/metola-
zone should be considered for HF patients with dyspnoea or oedema
(ankle or pulmonary). The dose should eliminate ankle or pulmonary
oedema without dehydrating the patient and placing them at risk of
renal dysfunction or hypotension.

Digoxin

Digoxin may help when failure is associated with atrial fibrillation and
should be considered as an add-on therapy for HF patients in sinus
rhythm who are still symptomatic after optimum therapy. Digoxin
improves symptoms but not survival, and benefit must be weighed
against the possibility of an increase in sudden deaths associated with
digoxin. The risk of digoxin toxicity is increased by hypokalaemia. In
patients with HF and atrial fibrillation, a beta-blocker is preferred for
control of the ventricular rate, though digoxin may be used initially
while the beta-blocker is being introduced. If excessive bradycardia
occurs with both drugs, digoxin should be stopped.

Vasodilators

Vasodilators, particularly isosorbide dinitrate plus hydralazine, may be
valuable for people who fail to respond to ACEIs. Recombinant BNP
(nesiritide) is indicated for patients with acute HF who have dysp-
noea at rest. Antagonists of vasopressin (tolvaptan and conivaptan)
and aldosterone (spironolactone and eplerenone) receptors are newer
therapies. Phosphodiesterase inhibitors (enoximone or milrinone) may
help to support cardiac function. Drug treatment is shown in Box 5.14.

Other therapies

Nesiritide, the recombinant form of B-type natriuretic peptide despite
earlier promise, appears of little benefit. The BNF advises that, due
to interactions with prescribed medications, certain supplements and
fruit juices should be avoided:

= Patients with CHF who are taking warfarin should be advised to
avoid cranberry juice (which may increase drug potency).
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Box 5.14 Treatment of heart failure

Medical

e Diuretic

e Angiotensin-converting enzyme inhibitor (ACEI)
e Beta-blocker

e Aldosterone antagonist

Devices

e Pacemaker

e Cardiac resynchronization device
e Implantable cardiac defibrillator
Surgical

e Valve surgery

e Coronary artery bypass graft

e Transplant

= Patients with CHF who are taking simvastatin should be
advised to avoid grapefruit juice (which may interfere with liver
metabolism of statins).

» Patients with CHF should not take St John’s wort due to the
interaction with warfarin, digoxin, eplerenone and SSRIs.

Supplemental oxygen may be required and surgery (heart trans-
plantation) is occasionally used to treat severe cardiac failure. New
technologies include:

m  Heart pump — this involves a left ventricular assist device
(VAD) implanted into the abdomen and attached to the heart.

A mechanical pump supports heart function and blood flow by
taking blood from the ventricle and helping pump it to the body
and vital organs. For patients with severe decompensated HF,
ventricular mechanical support can be considered as a bridge to
transplantation. VADs or total artificial hearts (TAHs) are used
for HF, as bridges to transplantation or cardiotomy. VADs are
used during or after heart surgery, or whilst a patient is awaiting
a heart transplant. A small tube carries blood out of the heart
into a pump and another carries it back to the blood vessels, to
deliver the blood to the body. A control unit monitors the VAD
functions. Some VADs work with a pumping action, while others
keep up a continuous blood flow. The most common type is a
left ventricular assist device, which conveys blood back to the
aorta. A right ventricular assist device is used only for short-
term support of the right ventricle after heart surgery; it helps
the right ventricle pump blood to the pulmonary artery. If both
ventricles are failing, both types of VAD are used simultaneously
as a biventricular assist device. An alternative treatment option
for this is a TAH. A transcutaneous VAD has its pump and
power source located outside of the body. Tubes connect the
pump to the heart through small holes in the abdomen. This type
of VAD might be used for short-term support during or after
surgery.

m  Biventricular cardiac pacemaker — this sends specifically timed
electrical impulses to the ventricles for cardiac resynchronization
therapy.

= Xenotransplantation — a genetically manipulated pig’s heart is
transplanted into a human.

m  Artificial heart — all-mechanical artificial hearts have already been
implanted in humans.

= Cardiac resynchronization therapy — this is considered for patients
in sinus rhythm with drug-refractory symptoms of HF due to
LVSD (left ventricular ejection fraction <35%) and who are in
NYHA class III or IV and have a QRS duration of >120ms.

= Implantable cardiac defibrillator — this is an important part of
management of CHF.

The Scottish Intercollegiate Guidelines Network (SIGN) national
clinical guideline 95 on the management of chronic heart failure is avail-
able at http://www.sign.ac.uk/pdf/sign95.pdf (accessed 25 May 2013).

Dental aspects

For patients with poorly controlled or uncontrolled cardiac failure
(worsening dyspnoea with minimal exertion, dyspnoea at rest or noc-
turnal angina), medical attention should be obtained before any dental
treatment. Elective dental treatment should be delayed until the condi-
tion has been stabilized medically. Emergency dental care should be
conservative, principally with analgesics and antibiotics.

Routine dental care can usually be provided with little modification
for patients with mild controlled cardiac failure. Appointments for
patients with cardiac failure should be short and in the late morning.
Endogenous adrenaline (epinephrine) levels peak during the morning
hours and cardiac complications are most likely in the early morning.

The dental chair should be kept in a partially reclining or erect
position. It is dangerous to lay any patient with left-sided heart failure
supine, as this may severely worsen dyspnoea.

Pain and anxiety may precipitate arrhythmias, angina or heart
failure, and thus effective analgesia must be provided. Lidocaine or
prilocaine can be used but bupivacaine should be avoided, as it is
cardiotoxic. An aspirating syringe should be used to give the LA.
Adrenaline (epinephrine) may theoretically increase hypertension and
precipitate arrhythmias. BP tends to rise during oral surgery under
LA, and adrenaline can theoretically contribute, but this is usually
of little practical importance. Adrenaline-containing LA should not
be given in large doses to patients taking beta-blockers. Interactions
between adrenaline and the beta-blocker may induce hypertension if
excessive doses of the LA are given. Gingival retraction cords contain-
ing adrenaline should be avoided. Cardiac monitoring is desirable and
supplemental oxygen should be readily available.

Conscious sedation can usually be used safely. However, considera-
tion must be given to the underlying cause of the cardiac failure (see
Table 5.34). GA is contraindicated in cardiac failure until it is under
control. Care should be taken after GA since there is a predisposition
to venous thrombosis and pulmonary embolism.

Some drugs used in HF may complicate dental treatment (Table 5.35).

ARTERIAL DISSECTION

General aspects

Arterial dissection is an abnormal, usually abrupt, formation of a tear
along the inside wall of an artery. Aortic aneurysm (AA) is a balloon-
ing or dilatation of the aorta; in the chest, it is called a thoracic AA,
in the abdomen an abdominal AA (AAA), and across both areas a
thoracoabdominal AA.

Risk factors for aortic aneurysm include:

male gender

advancing age

smoking

family history of aortic aneurysm
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Table 5.35 Cardiac failure treatment drugs in oral health care

Oral complications/complications

Medical drugs that may disturb dental care

Dentistry drugs to be used

with caution Possible complications

ACE inhibitors (ACEls) Coughing
Erythema multiforme, angioedema,

burning mouth

Digitalis ECG changes (e.g. ST-segment
depression during dental extractions)
Vomiting
Diuretics Orthostatic hypotension
= hypertension
= high cholesterol
=  atherosclerosis
= Marfan syndrome and similar inherited conditions
= infection
| trauma.

Clinical features

Aortic dissection occurs when the lining of the aorta tears and this can
lead to aneurysm formation. The most common symptom is pain; tho-
racic AA causes chest or upper back pain, while AAA results in pain in
the abdomen or lower back that may radiate to buttocks, groin or legs.

General management

AA can be diagnosed by ultrasound and CT. When it reaches a certain
size or interferes with surrounding blood vessels or organs, surgical
repair or placement of an aortic stent may be necessary. AA preven-
tion is by smoking cessation and control of BP and cholesterol.
Carotid or vertebral artery dissection is uncommon but the arteries can
be damaged by neck injuries or forceful neck movements. Spontaneous
dissection of the carotid and vertebral arteries may arise in Marfan or
Ehlers—Danlos syndromes, osteogenesis imperfecta or polycystic kidney
disease, and is an uncommon cause of stroke. Features may include:

pain on one or both sides of the face, head or neck

eye pain or one unusually small pupil (unilateral Horner
syndrome)

ptosis or diplopia

vertigo, tinnitus

facial paralysis.

Dental aspects may also include changes in or loss of taste.

VASCULAR SURGERY

Bypass grafts to the aorta and lower limb vasculature (femoropopliteal
bypass) are often made of synthetic materials. They remain non-
endothelialized and are liable to infection, typically with Staphylococcus
epidermidis. There is no evidence for odontogenic infection of such
grafts, nor any good evidence that antimicrobial prophylaxis should be
given for dental procedures.

MRI is contraindicated where ferromagnetic vascular clips have
been placed.

Itraconazole
NSAIDs other than aspirin

Can aggravate cardiac failure
Increases the risk of renal damage
from ACEI

May induce digitalis toxicity by
impairing its gut flora metabolism

Erythromycin
Tetracycline

Carbamazepine Hyponatraemia

Patients undergoing vascular surgery have a high incidence of perio-
dontal disease.

CARDIAC SURGERY

Cardiac (heart) surgery can:

replace occluded coronary arteries

repair or replace heart valves

repair abnormal or damaged structures

use implant devices to help control the heart beat or support
function and blood flow

= replace a damaged heart.

The most common cardiac surgery for adults is coronary artery
bypass grafting (CABQG), in which a healthy artery or vein from out-
side the heart is grafted to a blocked coronary artery.

Car drivers should avoid driving for 1 week after PTCA or pace-
maker insertion, and for 1 month after MI or CABG, or when they
have unstable angina. Patients with implantable defibrillators usually
lose their driving licence but may regain it if they are shock-free for at
least 6 months.

OPEN HEART SURGERY

Traditional heart surgery, called open-heart surgery, is done by split-
ting the sternum to open the chest wall for access to the heart. Often,
the patient is connected to a heart-lung bypass machine to allow the
surgeon to operate on a non-beating heart that has no blood flowing
through it. In off-pump, or beating heart, surgery such as is carried out
in CABG, however, a heart-lung bypass machine is not used.

PERCUTANEOUS TRANSLUMINAL CORONARY
ANGIOPLASTY (PTCA)

This aims to open up the coronary blood flow by inserting a balloon-
tipped catheter through the groin and up via the femoral artery and
aorta into the area of arterial blockage. However, 40-50% of coronary
arteries block again within 6 months, though this may be partially pre-
vented with clopidogrel, aspirin or other antiplatelet drugs. PTCA has
a lower morbidity than coronary bypass. Stents (miniature wire coils)
may be inserted at the time of angioplasty to keep the arteries open,
but renarrowing (restenosis) follows in about 25% of patients. Stents
coated with the immunosuppressive drug sirolimus reduce this reste-
nosis. Minute amounts of beta-radiation in vascular brachytherapy
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(intravascular brachytherapy or endovascular brachytherapy) can
inhibit or reduce restenosis.

CORONARY ARTERY BYPASS GRAFTING (CABG)

Coronary artery bypass grafts are vascular grafts made to bridge the
obstructions in the coronary blood vessels. Saphenous veins (from the
leg) are placed, accessing the heart by full sternotomy. Minimally inva-
sive CABG uses arteries such as the internal mammary artery without
the need for full sternotomy. CABG results in a 5-year survival of over
85% and a 10-year survival of around 70%. Goals may include:

= improving quality of life and reducing angina and other CHD
symptoms

allowing a more active lifestyle

improving the heart pumping action

lowering the risk of a heart attack

improving survival.

CABG usually improves or completely relieves angina for as long
as 10-15 years and may also reduce the risk of having a heart attack.

MINIMALLY INVASIVE HEART SURGERY

Minimally invasive heart surgery is also known as limited access coro-
nary artery surgery and includes port-access coronary artery bypass
(PACAB or PortCAB) and minimally invasive coronary artery
bypass graft (MIDCAB). It is an alternative to standard bypass sur-
gery (CABQG). Access to the heart is gained via small incisions (‘ports’)
between the ribs; the sternum is not opened. The surgeon views
these operations on video monitors rather than directly. In PACAB,
the heart is stopped and blood is pumped through an oxygenator or
heart-lung machine; MIDCAB is used to avoid the use of a heart-lung
machine.

CARDIAC CATHETERIZATION

In this procedure, radio-opaque dye is injected into blood vessels via a
catheter; angiography is then used to examine the inside of the cardiac
blood vessels.

ANGIOPLASTY
Angioplasty is done because it can:

increase blood flow through the blocked artery
decrease angina

increase ability for physical activity

reduce the risk of a heart attack

open neck arteries to help prevent stroke (carotid
endarterectomy).

Also known as percutaneous coronary intervention (PCI), balloon
angioplasty and coronary artery balloon dilation, angioplasty involves
threading special tubing with an attached deflated balloon up from the
groin to the coronary arteries. The balloon is inflated to widen blocked
areas, where blood flow to the heart muscle has been reduced. This
procedure is often followed by insertion of a small wire mesh tube (a
stent) in the coronary artery to keep it open and to decrease the chance
of another blockage.

A coronary artery stent physically opens the lumen of an artery
during and after angioplasty. The stent is collapsed to a small diam-
eter and placed over a balloon catheter for insertion. The stent is

then moved into the area of blockage through the artery. When the
balloon is inflated, the stent expands and locks into place, forming a
scaffold that endothelializes and holds the newly dilated artery open.
The stent stays in the artery permanently and improves blood flow.
However, stent-mediated arterial injury causes neointimal hyperplasia,
leading to restenosis and the need for repeat revascularization in up
to one-third of patients. Therefore, drug-eluting stents with controlled
local release of antiproliferative agents were developed; they have
reduced the risk of repeat revascularization, although their long-term
safety has been questioned. Current recommendations are to extend
dual antiplatelet therapy (see below) for at least 12 months after
stent implantation. Stents are made of stainless steel, cobalt—chrome
or platinum-chrome, and coated with a polymer; they are able to
release sirolimus, everolimus or zotarolimus. Restenosis is now very
uncommon.

Patients with stents in place receive dual antiplatelet/antithrombotic
medications consisting of aspirin and a platelet receptor (P2Y12)
inhibitor to reduce the risk of ischaemic events and to decrease the
chances of restenosis. When these patients are being treated for other
medical or dental problems, concerns include the effects of possible
bacteraemia on recently stented vessels, the risk of post-treatment
bleeding and the possibility of interactions with drugs.

Considered less invasive than some other techniques because the
body is not cut open, angioplasty takes 30 minutes to several hours
to perform. Laser angioplasty catheter has a laser tip that opens the
blocked artery; pulsating beams of light vaporize the plaque build-
up. In atherectomy, the catheter has a rotating shaver on its tip to cut
away plaque from the artery. After angioplasty, patients are usually
given aspirin on a permanent basis, as well as clopidogrel, prasugrel or
ticagrelor for 1-12 months.

Perioperative antithrombotic management is based on risk assess-
ment for thromboembolism and bleeding. Dental anaesthetics with
standard concentrations of adrenaline (epinephrine) seem to alter
heart rate and BP, although no cardiac ischaemic alterations or any
other cardiovascular complications are observed.

The AHA provides an educational module on stent insertion at http://
watchlearnlive.heart.org/CVML_Player.php?moduleSelect=cstent
(accessed 25 May 2013).

TRANSMYOCARDIAL REVASCULARIZATION (TMR)

This procedure may be used to relieve severe angina in very ill patients
who are not candidates for bypass surgery or angioplasty. TMR
involves an incision on the left breast to expose the heart. A laser is
then used to drill a series of holes from the outside of the heart into
the interior. In some patients, TMR is combined with bypass surgery,
in which case an incision through the breastbone is used for the bypass.

CARDIAC VALVE SURGERY

Heart valve defects may be corrected by valvotomy, grafts or pros-
thetic valves.

Dental aspects of cardiac surgery

Dental management of patients on anticoagulants or antiplatelets is
summarized in Table 5.36.

Post-angioplasty
Elective dental care should be deferred for 6 months; emergency dental
care should be given in a hospital setting.
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Table 5.36 Dental management of patients on anticoagulants or

antiplatelets

Patient status

Antithrombotic management

At low risk for thromboembolism

Requiring vitamin K antagonist (VKA)
interruption before surgery

At high risk for thromboembolism and
having a mechanical heart valve, atrial
fibrillation or venous thromboembolism
At moderate to high risk for
thromboembolism and receiving
acetylsalicylic acid (ASA)

Requiring a dental procedure

Requiring surgery and having a coronary
stent

Do not give bridging
anticoagulation

Stop VKA 5 days before
surgery

Give bridging anticoagulation

Continue ASA perioperatively

Continue VKA with an oral
prohaemostatic agent

Defer surgery for >6 weeks
after bare-metal stent

placement and >6 months
after drug-eluting stent
placement

Continue antiplatelet therapy
perioperatively

Requiring surgery within 6 weeks of bare-
metal stent placement or within 6 months
of drug-eluting stent placement

Patients with coronary artery bypass graft

These patients should not receive an adrenaline (epinephrine)-
containing LA, since it may possibly precipitate arrhythmias. For the
first couple of weeks after surgery, the patient may feel severe pain
when reclining in the dental chair as a side-effect of the surgery.

Patients with vascular stents that are successfully engrafted

The main points have been discussed earlier. It may be prudent to provide
antibiotic coverage if emergency dental treatment is required during the
first 6 weeks after the operation. Elective dental care should be deferred.
Patients may require long-term anticoagulant medication. Appropriate
action is required to deal with any bleeding tendencies (Ch. 8), but most
patients are on aspirin or clopidogrel rather than warfarin.

Cardiac valve surgery

Patients scheduled for cardiac surgery should ideally have excellent
oral health established before operation. Generally speaking, teeth
with a poor pulpal or periodontal prognosis are best removed, particu-
larly before a valve replacement, major surgery for congenital anoma-
lies or a heart transplant. Teeth with no more than shallow caries and
periodontal pocketing should be conserved.

Elective dental care should be avoided for the first 6 months after
cardiac surgery. Some patients are on anticoagulant treatment, immuno-
suppressives or other drugs, or may also have a residual lesion.
Prosthetic valves are particularly susceptible to IE and in that case
there is a high mortality rate. Endocarditis within the first 6 months is
usually caused by Staphylococcus aureus, is rarely of dental origin and
has a mortality rate of around 60%.

CARDIAC (HEART) TRANSPLANTATION

General aspects

Heart transplantation is increasingly used to treat patients with other-
wise uncontrollable cardiac failure, especially cardiomyopathy, CHD,
CAD, heart valve disease and life-threatening arrhythmias.

Aorta
Pulmonary artery
Left atrium

Donor heart

Vena cava

Fig. 5.14 Heart transplantation.

Table 5.37 Average survival of patients after cardiac transplant

At year 1 3 5
% survival >80 >75 >70

The procedure uses a heart that has usually come from a brain-
dead organ donor (allograft). The recipient patient’s own heart may
be either removed (orthotopic procedure) or, less commonly, left in situ
to support the donor heart (heterotopic procedure; Fig. 5.14). Survival
after cardiac transplantation is improving (Table 5.37) and some
patients have lived for around 30 years. Heart-lung transplantation
is also increasingly performed. Outcomes using a heart from another
species (xenograft) or an artificial heart have been less successful.

All transplant recipients require lifelong immunosuppression to pre-
vent a T-cell, alloimmune rejection response, usually with ciclosporin,
mycophenolate or azathioprine, corticosteroids and antithymocyte
globulin, or tacrolimus.

Patients may be anticoagulated or taking aspirin and dipyridamole to
reduce platelet adhesion and prolong the bleeding time. They are often
given a statin to minimize the risk of atheroma in the transplanted heart.

Since the vagus nerve is severed during the transplant operation, the
donated heart will beat at around 100 beats/min until nerve regrowth
occurs. There is evidence of increased cardiac sensitivity to catecholamines
such as adrenaline (epinephrine). Owing to the absence of innervation,
angina is rare and patients may experience ‘silent’ MI or sudden death.

Dental aspects

The following points should be noted, in addition to those discussed in
Chapter 35. Immunosuppressive therapy can lead to liability to infec-
tions and to a bleeding tendency.

A meticulous pre-surgery oral assessment is required and dental
treatment should be undertaken with particular attention to establish-
ing optimal oral hygiene and eradicating sources of potential infection.
Dental treatment should be completed before surgery.

For 6 months after surgery, elective dental care is best deferred. If
dental surgical treatment is needed during the 6 months that follow
the heart surgery, or until the ECG is normal, antibiotic prophy-
laxis against endocarditis (see ‘Infective endocarditis’ above) may be
requested by the surgeons.

It has been suggested that heart transplant patients cannot show any
vasovagal reaction because the donor heart is completely deprived of



REFERENCES AND FURTHER READING 161

any vagal or sympathetic innervation. However, episodes of vasovagal
syncope in heart transplant patients undergoing periodontal surgery
have been reported.

LA without adrenaline (epinephrine) is indicated.
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APPENDIX 5.1 GENETIC SYNDROMES WITH ASSOCIATED CARDIAC DEFECTS

Names of disorder Further information

Chromosomal disorders

Down Ch. 28

Edwards Ch. 28

Patau Ch. 28

Turner (XXY) Ch. 28

XXXY Learning disability, hypogonadism
XXXXX Learning disability, small hands
Hereditary disorders

Ehlers-Danlos Ch. 16

Marfan Ch. 16

Osteogenesis imperfecta Ch. 16

The mucopolysaccharidoses (Hurler and related Ch. 23

syndromes)

Ellis—van Creveld Ch. 37

TAR Thrombocytopenia, absent radius
Holt-Oram Hypoplastic clavicles, upper limb defect
Multiple lentigines Basal cell naevi, rib defects
Rubenstein-Taybi Broad thumbs and toes, hypoplastic maxilla

APPENDIX 5.2 MAIN CONGENITAL HEART DEFECTS THAT MAY BE ASSOCIATED
WITH VARIOUS EPONYMOUS SYNDROMES

Syndrome Defects

Down Atrioventricular defect and also patent ductus arteriosus and Fallot tetralogy
Ehlers-Danlos Mitral valve prolapse

Friedreich Hypertrophic cardiomyopathy

Holt-Oram Atrial septal defect, ventricular septal defect

Klinefelter Atrial septal defect

Marfan Mitral valve prolapse, aortic regurgitation

Noonan Pulmonary stenosis, sometimes Fallot tetralogy

Turner Coarctation, aortic stenosis

Williams Supravalvular aortic stenosis
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APPENDIX 5.3 VAUGHAN-WILLIAMS CLASSIFICATION OF ANTI-ARRHYTHMIC AGENTS

Mechanism Class Examples Main uses
Membrane stabilizers la Disopyramide Ventricular arrhythmias
(sodium-channel blockers) Procainamide Wolff-Parkinson-White syndrome
Quinidine
Ib Lidocaine Ventricular tachycardia
Phenytoin Atrial fibrillation
Ic Flecainide Paroxysmal atrial fibrillation
Propafenone
Beta-blockers I Atenolol Tachyarrhythmias
Metoprolol
Propranolol
Sotalol
Timolol
Unknown 1] Amiodarone Atrial fibrillation
Dofetilide Ventricular tachycardias
Nibentan Wolff-Parkinson-White syndrome
Sotalol
Calcium-channel blockers \% Diltiazem Paroxysmal supraventricular tachycardia
Verapamil Atrial fibrillation

APPENDIX 5.4 DRUGS TO AVOID IN LONG QT SYNDROME (MAY PROLONG THE QT INTERVAL AND INDUCE
TORSADES DE POINTES)

e Amiodarone
Drugs that may prolong QT

e Arsenic trioxide

e Astemizole e Alfuzosin

e Azithromycin e Amantadine

* Bepridil o Dihydroartemisinin (artenimol) + piperaquine
e Chloroquine e Atazanavir

e Chlorpromazine e Chloral hydrate
e (Cisapride e Clozapine

e Citalopram e Dolasetron

e Clarithromycin e Dronedarone

e Disopyramide e Eribulin

e Dofetilide e Escitalopram

e Domperidone e Famotidine

e Droperidol e Felbamate

e Erythromycin e Fingolimod

® Flecainide e Foscarnet

e Halofantrine e Fosphenytoin

e Haloperidol e Gatifloxacin

e Ibutilide e Gemifloxacin

e Levacetylmethadol (levomethadyl) e Granisetron

* Mesoridazine e lloperidone

e Methadone e Indapamide

e Moxifloxacin e Isradipine

® Pentamidine e Lapatinib

e Pimozide e Levofloxacin

e Probucol * Lithium

e  Procainamide e Moexipril/hydrochlorothiazide (HCTZ)
e Quinidine e Nicardipine

e Sotalol * Nilotinib

e Octreotide
e Ofloxacin

e Sparfloxacin
e Terfenadine
e Thioridazine e Ondansetron

e Vandetanib e  Oxytocin

(Continued)
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Paliperidone
Perflutren lipid microspheres
Quetiapine
Ranolazine
Risperidone
Roxithromycin
Sertindole
Sunitinib
Tacrolimus
Tamoxifen
Telithromycin
Tizanidine
Vardenafil
Venlafaxine
Voriconazole
Ziprasidone

Others drugs that may affect the ECG

Drugs to avoid in congenital long QT syndrome

Amisulpride
Amitriptyline
Ciprofloxacin
Clomipramine
Desipramine
Diphenhydramine
Doxepin
Fluconazole
Fluoxetine
Galantamine
Imipramine
Itraconazole
Ketoconazole
Nortriptyline
Paroxetine
Protriptyline
Ritonavir
Sertraline
Solifenacin
Trazodone

Trimethoprim/sulfamethoxazole (co-trimoxazole)

Trimipramine

Adrenaline (epinephrine)
Albuterol

Alfuzosin

Amantadine
Amiodarone
Amisulpride
Amitriptyline
Amphetamine

Arsenic trioxide
Dihydroartemisinin (artenimol) + piperaquine
Astemizole

Atazanavir

Atomoxetine
Azithromycin

Bepridil

Chloral hydrate
Chloroquine
Chlorpromazine
Ciprofloxacin

Cisapride

Citalopram
Clarithromycin
Clomipramine
Clozapine
Cocaine
Desipramine
Dexmethylphenidate
Diphenhydramine
Disopyramide
Dobutamine
Dofetilide
Dolasetron
Domperidone
Dopamine
Doxepin
Dronedarone
Droperidol
Ephedrine
Eribulin
Erythromycin
Escitalopram
Famotidine
Felbamate
Fenfluramine
Fingolimod
Flecainide
Fluconazole
Fluoxetine
Foscarnet
Fosphenytoin
Galantamine
Gatifloxacin
Gemifloxacin
Granisetron
Halofantrine
Haloperidol
Ibutilide
lloperidone
Imipramine
Indapamide
Isoproterenol
Isradipine
Itraconazole
Ketoconazole
Lapatinib
Levofloxacin
Levacetylmethadol (levomethadyl)
Levosalbutamol (levalbuterol)
Lisdexamfetamine
Lithium
Mesoridazine
Methadone
Methylphenidate
Midodrine
Moexipril/HCTZ
Moxifloxacin
Nicardipine
Nilotinib
Noradrenaline (norepinephrine)
Nortriptyline
Octreotide

(Continued)
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e Ofloxacin

e Olanzapine

e Ondansetron

e Orciprenaline (metaproterenol)
e  Oxytocin

e Paliperidone

e Paroxetine

e Pentamidine

e Perflutren lipid microspheres
e  Phentermine

e Phenylephrine

e Phenylpropanolamine
e Pimozide

e Probucol

® Procainamide

e Protriptyline

e Pseudoephedrine

e Quetiapine

e Quinidine

e Ranolazine

e Risperidone

e Ritodrine

e Ritonavir

e Roxithromycin®

e Salmeterol

APPENDIX 5.5 MODIFICATION OF CLINICAL
PROCEDURES IN PATIENTS WITH CEIDS

INVESTIGATIONS AND PROCEDURES
MRI

Avoid MRI scanning in patients with pacemakers. Concerns about
exposure of AICDs to MRI are similar to pacemakers — with the
additional risk of interpreting noise as ventricular arrhythmias and the
consequent delivery of shocks and/or rapid ventricular pacing.

Radiotherapy

There is little risk as long as the irradiation field avoids pacemakers.
Although the effect of radiation on the newest AICDs is variable, the
AICD may inappropriately deliver anti-tachycardia therapy if tachy-
cardia monitoring and therapies are active during irradiation:

Avoid the CEID location.

Avoid the betatron.

Evaluate device and pacemaker dependency prior to therapy.

Plan radiotherapy to minimize the total dose (including scatter)

received by the generator.

Avoid direct irradiation.

= Maximize shielding and distance of the pulse generator from the
radiation beam.

= Consider moving the pulse generator away from the field if the
estimated dose is over 10 Gy.

= Institute an appropriate level of monitoring:

+ If the estimated dose is less than 2 Gy and the patient is not
pacemaker-dependent, clinical monitoring suffices.

e Sertindole

e Sertraline

e Sibutramine
e Solifenacin

e Sotalol

e Sparfloxacin
e  Sunitinib

e Tacrolimus

e Tamoxifen

e Telithromycin
e Terbutaline

e Terfenadine
e Thioridazine
e Tizanidine

e Tolterodine
e Trazodone

e Trimethoprim/sulfamethoxazole (co-trimoxazole)
e Trimipramine
e Vandetanib
e Vardenafil

e Venlafaxine
e \Voriconazole
e Ziprasidone

“More information is available at http:/www.crediblemeds.org (accessed 30
September 2013).

+ If the estimated dose is over 2 Gy or the patient is
pacemaker-dependent, high-level monitoring is necessary.

Ensure continuous ECG monitoring during treatments.

Have staff competent in advanced cardiac life support nearby.

Check device function after each therapy session and regularly

for several weeks thereafter.

External cardioversion and defibrillation

The newer IRDs are better protected and thus more resistant to exter-
nal cardioversion and defibrillation currents, but all devices are at risk
of reversion to back-up mode, transient increase in capture threshold,
loss of capture, destruction of the pulse generator and circuitry, and
thermal damage to myocardial tissue in contact with the lead(s).

Electrocautery/electrosurgery

Radiofrequency currents may be interpreted by an IRD as an intra-
cardiac signal, which can inhibit pacing, trigger ventricular pacing,
switch mode in a pacemaker, and spuriously detect tachyarrhythmia
in an AICD. Patients with pacemakers should have continual ECG
monitoring during electrosurgery. The following additional precau-
tions should be observed for children with pacemakers:

= Ensure the distance between the active electrode and the
dispersive electrode is as short as possible.

= Keep all electrosurgery cables away from the pacemaker and its
leads.
Have a defibrillator immediately available for emergencies.
Use a bipolar pacemaker where possible.
Have a magnet or control unit available.
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All patients with AICDs should have a defibrillator immediately
available and the AICD device should be deactivated before the elec-
trosurgery is initiated.

Lithotripsy

Extracorporeal shock wave lithotripsy can theoretically damage pace-
makers and AICDs by emitting a shock wave. The lithotriptor should
be placed at least 5cm away from the IRD.

Transcutaneous electrical nerve stimulation (TENS)

TENS may be sensed by unipolar IRD systems. Although TENS is
relatively safe for use with pacemakers, these patients should undergo
monitored assessment during first-time use, and repeatedly if therapy
is applied to different locations. TENS should be discouraged in
patients with AICDs since there may be inappropriate shocks, and
noise reversion may inhibit appropriate AICD shocks.

OTHER EQUIPMENT
Mobile (cellular) phones

The recommended distance between the operating phone and the
pacemaker is 15cm; alternatively, the contralateral ear should be used.
Modern mobile phones have little effect on AICDs, but manufacturers
recommend a 15-cm distance between active telephones and AICDs.

Personal digital assistants (PDAs)

PDAs fitted with wireless local area network technology may run
electromagnetic interference (EMI) risks so the advised precautionary
measure is to maintain a 15-cm safety margin between PDAs and IR Ds.

Portable media players (e.g. iPods)

Despite the fact that portable media players appear to have no EMI
effects on IRDs, manufacturers recommend that they should not be
stowed in ipsilateral pockets, shoulder bags or arm carrier straps.

Security systems

Metal detectors may cause EMI but with PMs there is no atrial over-
sensing, inappropriate mode switching, ventricular oversensing, atrial
or ventricular loss of capture, pacing in the magnet mode or spontane-
ous reprogramming. In AICD patients, ventricular oversensing does
not result in inappropriate detection, spontaneous reprogramming or
temporary suspension of therapies. Nevertheless, IRD casings may trig-
ger alarms, so patients should forewarn security agents. Patients should
be advised to carry their device identification card, to request alternate
search methods if possible, and to walk through detectors at a normal
pace, avoiding leaning or lingering within the field of the detector.

EMERGENCY PROCEDURES

(After http://www.ncbi.nlm.nih.gov/pmec/articles/PMC2001150/;
accessed 30 September 2013)

= Ensure that cardiopulmonary resuscitation, temporary external/
transvenous pacing, and external defibrillation equipment are
readily available.

= Where the presence of a device is suspected but not confirmed,
use normal radiographic procedures to identify any such devices.
Note that:
+ Most devices are implanted in the anterior left pectoral region.

Older implants may be implanted abdominally.
X-ray identification symbols can be used to identify the
manufacturer (consult a cardiac pacing clinic for the
manufacturer).
= Obtain pacemaker/AICD details from the patient’s device
registration card/‘passport’, which holds the pertinent details.
Where possible, obtain the following key information and alert
the cardiology department for assistance:
+ Device manufacturer, model number, serial number
+ Implanting hospital, follow-up hospital
+ Reason for implant.
= Where possible, contact the cardiac pacing department to
determine to what extent support may be required in pacemaker/
AICD reprogramming. AICDs may need to be programmed to
‘monitor only’ mode to prevent inappropriate sensing and shock
delivery. Securing a magnet over the AICD implant site may,
in many cases, inhibit the delivery of shock therapy. However,
this cannot always be guaranteed. Similarly, securing a magnet
over the pacemaker implant site will not necessarily guarantee
asynchronous (non-sensing) pacing. Magnet response may vary
between manufacturers’ models and according to particular
programmed settings.
= If the AICD is deactivated, consider connecting the patient
to an external defibrillator using remote pads, if access
to the anterior chest wall will interfere with surgery or
sterile field.
Monitor the patient’s ECG before the induction of anaesthesia.
Since some ECG monitors (having a ‘paced’ mode) may
misinterpret pacing spikes as the patient’s QRS complexes
and incorrectly display a heart rate (when the patient is
in asystole), an alternative method of detecting a patient’s
pulse, such as a pulse oximeter or an arterial line, should be
used.
= Monitoring systems that use thoracic impedance measurements
can cause an increase in paced rate for pacemakers that use the
minute ventilation system to determine the patient’s exercise
level. Where interaction is suspected, consider using a patient
monitoring system that does not employ thoracic impedance
measurements.
= On detection of any pacemaker inhibition or rate increase,
inform the surgeon immediately and use diathermy either
intermittently or not at all.
= Consider using an external pacemaker to overdrive and
inhibit pacing from the implanted pacemaker (when
necessary).
= Use monopolar diathermy/electrocautery as a last resort and:
+ use in short bursts
+ ensure that the return electrode is anatomically positioned
so the current pathway is far away from the pacemaker/
defibrillator (and leads)
+ keep diathermy/electrocautery cables well away from the site
of implant
+ consider alternative external/transvenous pacing where
pacing from the implant is significantly affected during the
use of monopolar diathermy.
On completion of surgery, or as soon as possible, contact the
cardiac pacing clinic to request a pacemaker/AICD check to
ensure the correct functioning of the device.

There are no scientific data to support the use of antimicrobial
prophylaxis for dental or other invasive procedures in people with
CIED:s.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2001150/
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APPENDIX 5.6 NON-HEALTH-CARE SOURCES OF ELECTROMAGNETIC INTERFERENCE (EMI) AFFECTING
MODERN DEVICES, WITH THEIR SAFETY LEVELS

Safe

Used with caution

To be avoided

Personal care

Electric razors

Hair dryers

Tanning beds

Thermolysis (hair removal)

Domestic items

Air purifiers
Blenders

Clothes dryers
Convection ovens
Electric blankets
Electric ovens and stoves
Electric can openers
Gas ovens and stoves
Heating pads
Microwave ovens
Pagers

Patient-alert devices

Personal digital assistants (without
mobile phone features)

Portable space heaters
Radio-controlled clocks

Vacuum cleaners

Washing machines

Watches

Radio, TV, security, etc., equipment
AM/FM radio

CD/DVD players

Remote controls (TV, stereo, garage door,
video equipment, cameras)

TV/video recorder
Video games

Workplace

Electric invisible fences
Fax machines

Personal computers
Photocopiers

Do not place directly over IRD:
Hand-held massagers
Power toothbrushes

Keep 15cm away or in contralateral ear/pocket:
Mobile phones
Cordless phones

Personal digital assistants (with mobile phone
features)

Keep 60cm away:
CB and police radio aerials
Keep 30cm away:
Slot machines
Stereo speakers
Keep 15cm away:
Bingo games
Magnetic wands
Do not linger near:
Electronic antitheft systems
High-voltage lines
Radio/TV towers
Residential power generators
Transformers

Walk through airport security systems at normal
pace, tell security and show device ID card

Request alternative search method with security
wands: should not be held over pacemaker for >2s
every 10s, or over AICD for >2s every 30s

Keep 60cm away:
Arc welding equipment
Running motors or alternators
Keep 30cm away:
Battery-powered power tools
Chainsaws
Cordless drills
Lawn mowers
Leaf blowers
Power tools such as drills and saws
Snow blowers
Soldering guns

Electrolysis (hair removal)

Hand-held body fat measuring scales
Magnetic mattresses and chairs

Jackhammers
Neodymium-iron-boron magnets

(Continued)
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Safe

Used with caution

To be avoided

Daily life
Electronic article surveillance (EAS) devices

(also known as antitheft devices or
antishoplifting gates)

Improperly grounded appliances held in close
contact with body

Metal detectors

Mobile phones

Slot machines

Some home appliances (e.g. electric razor)
Toy remote controls

Industrial environment
Degaussing coils

Electric motors

High-voltage power lines
Induction furnaces
Transformers

EAS devices are ubiquitous in retail stores and
libraries. There are several major types of system:

Magnetic, also known as magnetoharmonic
Acoustomagnetic, also known as magnetostrictive
Radiofrequency

Microwave

Video surveillance (to some extent)

On interacting, the tag emits a signal that is detected
by the receiver. All EAS systems emit electromagnetic
energy and thus can interfere with electronics;

there are reported instances where magnetic

or acoustomagnetic EAS systems have caused a
pacemaker to fail and a defibrillator to trigger

Arc or spot welders
Industrial welding machines

Additional general precautions include ensuring
appropriate grounding of equipment and avoiding
close contact with EMI source

Welders

APPENDIX 5.7 DO PATIENTS UNDERGOING
DENTAL PROCEDURES REQUIRE ENDOCARDITIS
PROPHYLAXIS?

(Reproduced with permission from UK Medicines Information

(UKMi) pharmacists for NHS health-care professionals)

BACKGROUND

Infective endocarditis is an inflammation of the inner lining of
the heart (endocardium), particularly affecting the heart valves
and caused mainly by bacterial infection. Patients with structural
abnormalities of the heart, hypertrophic cardiomyopathy, replace-
ment heart valves or with a history of infective endocarditis are
considered to be at risk of developing infective endocarditis.

Traditionally, prophylactic antibiotics have been given to patients
at risk of infective endocarditis before undergoing dental proce-
dures. Typically, three grams of oral amoxicillin would be taken one
hour beforehand. The rationale for using antibiotics was that dental
procedures lead to increased numbers of bacteria in the blood (bac-
teraemia) and it was assumed that bacteraemia was a key factor in
the development of infective endocarditis.

In recent years, there have been conflicting guidelines as to which
patients and dental procedures warranted the use of prophylactic
antibiotics."*3 This led to confusion for health professionals and
patients. The National Institute for Health and Care Excellence
(NICE) has now issued definitive, evidence-based guidance on
the prophylaxis of infective endocarditis.* This guidance has been

adopted nationally and is reflected in the current British National
Formulary, published March 2008.°

ANSWER

Antibiotic prophylaxis is not recommended for the prevention of
infective endocarditis in adults or children undergoing any dental
procedure.*

The basis for this recommendation is:

w  There is no consistent association between dental procedures
and an increased risk of infective endocarditis;

= Bacteraemia associated with dental procedures is no greater
than that from toothbrushing,

= Regular toothbrushing almost certainly presents a greater risk
of infective endocarditis than a single dental procedure because
of repetitive exposure to bacteraemia;

= Antibiotics are not proven to reduce the risk of infective
endocarditis;

= Antibiotics are themselves not without risk and can cause fatal
anaphylaxis.

Patients who previously received endocarditis prophylaxis
for dental procedures will require a clear explanation as to why
prophylaxis is no longer recommended. A summary of the NICE
guideline for patients® and a ‘quick reference leaflet” are available
online. Printed copies can be ordered from NICE Publications
via 0845 003 7783 (quote reference numbers NI1488 and NI1487
when ordering the patient summary and quick reference leaflet,
respectively ).

(Continued)
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NICE states that healthcare professionals should offer clear and
consistent advice to patients on four points, details of which are on
page 2 of this document.

The NICE summary for patients® includes a list of questions that
patients might ask their healthcare team, answers are suggested on
page 3 of this document.

ADVICE FOR HEALTHCARE PROFESSIONALS TO
OFFER TO PATIENTS

Patients at risk of infective endocarditis should be reassured
that antibiotic prophylaxis is no longer recommended and offered
information regarding:

The benefits and risks of antibiotic prophylaxis, and an explana-
tion of why antibiotic prophylaxis is no longer recommended

Patients at risk of infective endocarditis have traditionally
received prophylactic antibiotics prior to dental procedures.
Procedures that disturb bacteria in the mouth increase the number
of bacteria in the blood (bacteraemia). High levels of bacteraemia
have been shown (in animal models) to increase the risk of infec-
tive endocarditis. On this basis, it was considered prudent to provide
antibiotic prophylaxis to reduce bacteraemia in patients considered
to be at risk of infective endocarditis. Over recent years, there have
been conflicting guidelines as to which patients required antibiotic
prophylaxis and for which dental procedures.

NICE has reviewed the evidence regarding infective endocarditis
and concluded that there is no clear association between dental pro-
cedures and infective endocarditis. Evidence shows that levels of bac-
teraemia associated with dental procedures are no greater than those
associated with regular toothbrushing. The risk of infective endo-
carditis is almost certainly greater from toothbrushing than from
a single dental procedure due to repeated exposure to bacteraemia.

Antibiotic prophylaxis given before dental procedures has not
been shown to eliminate bacteraemia or to reduce the risk of infec-
tive endocarditis and is associated with risks of its own. Antibiotics
can cause adverse reactions including fatal anaphylaxis. Using
antibiotics when not indicated puts patients at risk from adverse
effects and can increase bacterial resistance to antibiotics. For all
these reasons, antibiotic prophylaxis is no longer recommended
for the prevention of infective endocarditis in patients undergoing
dental procedures.

The importance of maintaining good oral health

Maintaining good oral health reduces the numbers of bacteria in
the mouth and helps prevent tooth decay and gum disease. Patients
should be advised to keep their mouth and teeth clean with twice-
daily toothbrushing, to have regular dental check-ups and not to let
any dental problems such as abscess or gum disease go untreated.

Symptoms that may indicate infective endocarditis and when to
seek expert advice

Infective endocarditis is rare and patients are unlikely to develop
it. Early symptoms of infective endocarditis are similar to flu
symptoms: fever, night sweats and chills, weakness and tiredness,
and also breathlessness, weight loss and joint pain. Patients at risk
of infective endocarditis should be advised to see a GP if they have
such symptoms for longer than a week.$

The risks of undergoing invasive procedures, including non-
medical procedures such as body piercing or tattooing

Bacteraemia can develop following piercing or tattooing, partic-
ularly if non-sterile equipment or techniques are involved. Patients
at risk of infective endocarditis should be discouraged from having
procedures such as piercing or tattooing®

People with the following cardiac conditions are considered to be
at risk of developing infective endocarditis and would have received
antibiotics for endocarditis prophylaxis in the past:

Previous infective endocarditis,

Replacement heart valve,

Structural congenital heart disease (but not isolated atrial
septal defect, fully repaired septal defect, fully repaired
patent ductus arteriosus or congenital heart disease repaired
with closure devices that are judged to be endothelialised)
Valvular heart disease with stenosis or regurgitation,
Hypertrophic cardiomyopathy.

QUESTIONS PATIENTS MAY ASK

In the past I have been given antibiotics to prevent infective endo-
carditis for the same dental procedure but have not been offered
them now. Why has this changed?

In the past, guidelines recommended that people at risk of infec-
tive endocarditis were given prophylactic (preventative) antibiotics
before certain procedures. The National Institute for Health and
Care Excellence (NICE) has reviewed the evidence regarding
infective endocarditis and concluded that prophylactic antibiotics
are not required for dental procedures.

To understand why the guidelines have changed, it is helpful to
know why antibiotics were recommended in the first place: Dental
procedures (such as scaling or tooth extraction) disturb bacteria in
the mouth and these bacteria can then enter the bloodstream. It was
thought that the rise in the number of bacteria in the bloodstream
(bacteraemia) that occurred following dental procedures increased
the risk of getting endocarditis, and antibiotics were given to com-
bat this rise.

NICE has found that the levels of bacteria in the bloodstream
associated with dental procedures are no higher than those associ-
ated with toothbrushing. So, patients undergoing dental procedures
are not at any greater risk of getting endocarditis than they are
from brushing their teeth. The bacteria that enter the bloodstream
are killed by the body’s immune system.

Antibiotics can cause side effects, some of which can be very
serious, or even fatal. Taking antibiotics when they are not needed
puts patients at unnecessary risk. Because antibiotics have not been
shown to reduce the chance of getting endocarditis, and because
dental procedures are no longer thought to be a cause of endo-
carditis, taking antibiotics before dental procedures is no longer
recommended.

I’ve used a chlorhexidine mouthwash when I have had dental
treatment in the past. Is this helpful?

Chlorhexidine mouthwash is not recommended to prevent infec-
tive endocarditis. It has not been shown to reduce the chance of
getting endocarditis and, as explained above, dental procedures are
no longer thought to be a cause of endocarditis.

Is there some written material (like a leaflet) about infective
endocarditis that I can have?

The British Heart Foundation has information about infective
endocarditis on its website. Go to the home page and type ‘endocar-
ditis’ in the search box at the top of the screen.

What can I do to improve my oral health?

Keep your teeth and mouth clean with twice-daily toothbrushing.
Visit your dentist for regular check-ups and don’t let any dental
problems such as a dental abscess or gum disease go untreated.

(Continued)
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What are the symptoms of infective endocarditis? What should
I do if I think I have it?

Infective endocarditis is very rare. Symptoms are flu-like, and
include fever, night sweats and chills, weakness and tiredness as
well as breathlessness, weight loss and joint pain. It is very unlikely
that you will ever suffer from endocarditis but if you are at risk
(e.g if you have a replacement heart valve, valvular heart disease
or hypertrophic cardiomyopathy) and have flu-like symptoms for
longer than a week you should see a GP.

What do I do if I think I have an infection?

Guidelines for the treatment of infections have not changed. If
you think you have an infection, contact a healthcare professional
(e.g. pharmacist, GP, dentist or optician) as you would normally.

NICE provides guidance for the NHS in England and Wales.
Further information about NICE, its work and how it reaches deci-
sions is available online.

SUMMARY
Antibiotic prophylaxis is not recommended for the prevention
of infective endocarditis in patients undergoing dental procedures.

LIMITATIONS
This document does not relate to the use of pre-procedural anti-
biotics to prevent infections other than infective endocarditis.

DISCLAIMER

»  Medicines Q&As are intended for healthcare professionals and
reflect UK practice.

»  Each Medicines Q&A relates only to the clinical scenario
described.

»  Medicines Q&As are believed to accurately reflect the medical
literature at the time of writing.
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KEY POINTS

e Diabetes is common; it is the main endocrine disorder and is increasing
e Hypoglycaemia must be avoided

The endocrine system is widespread and consists of glands that exert
their effects by means of chemicals (hormones) secreted into the blood
circulation (Fig. 6.1). Hormones are chemical messengers of various
types, which usually act at some distance from their source, and can be
classified according to their main function.

Nervous and endocrine control mechanisms normally maintain
body homeostasis, coordinated via the neuroendocrine system and
most apparent in the hypothalamus. The hypothalamus, along with the
pituitary gland, controls many other endocrine functions.

Pineal gland
Pituitary Hypothalamus
Parathyroids Thyroid gland
Thymus gland

Adrenal gland Pancreas

Testicles

Fig. 6.1 Main endocrine glands (hormones are also produced by other tissues).

Table 6.2 Hormones - classified by function

Electrolyte/fluid/vascular Metabolic

Liver and digestive

Endocrinology

Pregnancy and the menopause cause important endocrine changes
(Ch. 25). It is also common to see endocrine disorders in people who
overexercise or who are anorectic, starving, stressed or ill (Table 6.1).
Obesity may be due to endocrine disease (e.g. hypothyroidism, insu-
linoma, Cushing syndrome, polycystic ovary disease).

Endocrine glands can underproduce (hypofunction) or overproduce
(hyperfunction) their hormones. Endocrine disorders (endocrino-
pathies) may be caused by diminished hormone release (e.g. hypothy-
roidism), by hormone resistance (e.g. type 2 diabetes) or by excess (e.g.
primary hyperparathyroidism). Endocrinopathies can cause a range
of symptoms and signs but fatigue is common to many (e.g. thyroid
dysfunction, hyper- or hypoglycaemia, dyslipidaecmia and gonadal
dysfunction).

Endocrine function can be assessed by measuring the hormone in
the blood plasma (many have a circadian rhythm — the level varies over
24 hours), or the hormone or its metabolite in the urine; alternatively,
dynamic tests of hormone secretion or regulation may be performed —
by suppressing (tests hormone excess) or stimulating (tests hormone
deficiency) hormone release; or by assessing levels of hormone recep-
tors or effects on the target tissues.

The most common and important specific endocrine disorder is dia-
betes mellitus, but the hypothalamus is the conductor of the endocrine
‘orchestra’ (Table 6.2).

Table 6.1 Endocrine responses to severe stress or illness

Resistance of
hormone increases

Plasma levels of
hormone fall

Plasma levels of
hormone rise

Adrenaline Luteinizing hormone and Insulin
(epinephrine) follicle-stimulating hormone
Glucagon Sex steroids

Glucocorticoids and
adrenocorticotropic
hormone

Thyroid hormones and
thyroid-stimulating
hormone

Growth hormone

Prolactin

Reproductive Stress

Aldosterone Adrenaline (epinephrine) and

noradrenaline (norepinephrine)

Androstenedione Gastrin

Cholecystokinin

Aetiocholanolone Adrenaline (epinephrine) and

Chorionic gonadotropin noradrenaline (norepinephrine)

Bradykinin Cortisol Vasoactive intestinal peptide Oestradiol Adrenocorticotropic hormone
Calcitonin Growth hormone Oestriol Corticosterone

Erythropoietin Glucagon Oestrone Growth hormone
Neurotensin Insulin Progesterone Hydrocortisone (cortisol)
Vasopressin Parathyroid hormone Prolactin

(antidiuretic hormone) Thyroid hormone Testosterone

Vitamin D
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HYPOTHALAMUS AND PITUITARY GLAND

The hypothalamus is the part of the brain that controls many other
endocrine glands, via pituitary function and hypophysiotropic hor-
mones sometimes termed ‘releasing factors’.

The anterior pituitary (adenohypophysis) originates as an outgrowth
from the stomatodeum (Rathke pouch) and, although anatomically
distinct from the hypothalamus, falls under its influence by factors
passing through a portal venous system (Fig. 6.2). Hypothalamic
hormones that act on the anterior pituitary gland include thyrotropin-
releasing hormone (TRH), gonadotropin-releasing hormone (GnRH),
growth hormone-releasing hormone (GHRH), corticotropin-releasing
hormone (CRH) and somatostatin (Table 6.3).

The posterior pituitary (neurohypophysis) is a downgrowth from the
base of the brain and is connected with the hypothalamus by neurons.
Two hypothalamic hormones act on the posterior pituitary gland —
antidiuretic hormone (ADH) and oxytocin.

The hypothalamus is under the control of higher centres in the brain
and inhibited by the hormone somatostatin (octreotide). Feedback
control influences the amount of hypothalamic hypophysiotropic hor-
mone secreted. Dopamine inhibits pituitary release of prolactin (PRL).

Pituitary hyperfunction is sometimes caused by pituitary tumours,
usually microadenomas (smaller than 1cm), which can have pressure
effects on adjacent structures such as the rest of the anterior pituitary
gland and the optic chiasm (Fig. 6.3), causing headaches and visual
defects as well as effects on hormone release. Around 50% of pituitary
adenomas are hormone-secreting — half producing prolactin, the rest
producing growth hormone, adrenocorticotropic hormone (ACTH) or
thyroid-stimulating hormone (TSH).

Pituitary hormones, used to stimulate growth, have been implicated
in the transmission of some cases of iatrogenic Creutzfeldt—Jakob
disease (Ch. 13).

BRAIN

Third \
ventricle

Hypothalamus

Optic
chiasm

Hypothalamic TRH %
factors GHRH Stalk
CRH

Portal blood
system

Q &

Anterior pituitary cells
GH

Prolactin

LH, FSH or TSH

Anterior lobe Posterior lobe

Pituitary gland

Fig. 6.2 Hypothalamopituitary control. ADH = antidiuretic hormone; CRH =
corticotropin-releasing hormone; FSH = follicle stimulating hormone; GH = growth
hormone; GHRH = growth hormone-releasing hormone; GnRH = gonadotropin-
releasing hormone; LH = luteinizing hormone; TRH = thyrotropin-releasing
hormone; TSH = thyroid-stimulating hormone.

POSTERIOR PITUITARY HYPOFUNCTION
Diabetes insipidus
General aspects

Diabetes insipidus is a rare disease caused by lack of ADH effect.
Rarely, this is because of renal insensitivity to ADH (nephrogenic dia-
betes insipidus — a rare X-linked disorder affecting renal tubular ADH

Table 6.3 Hypothalamic hormones

Hypothalamic
hormone

Primary activities

Effects

Thyrotropin-
releasing
hormone (TRH)

Gonadotropin-
releasing
hormone (GnRH)

Growth hormone-
releasing hormone
(GHRH)

Corticotropin-
releasing
hormone (CRH)

Somatostatin

Antidiuretic
hormone (ADH)

Oxytocin

Suprasellar cistern

Cranial {X
nerves |\ 1

V2

Temporal
lobe of brain

Stimulates pituitary
release of thyroid-

stimulating hormone

(TSH) and prolactin
(PRL)

Stimulates pituitary

release of luteinizing

hormone (LH) and
follicle-stimulating
hormone (FSH)

Stimulates pituitary
release of growth
hormone (GH)

Stimulates

pituitary release of
adrenocorticotropic
hormone (ACTH)

Inhibits pituitary

release of TSH and GH

Promotes water
absorption in renal
tubules

Stimulates uterine

contraction and breast-

milk ejection

Optic chiasm

Hypothalamus

Pituitary stalk

Stimulates thyroid hormone
synthesis and release

LH stimulates follicle to

secrete oestrogen in first half
of menstrual cycle, triggers
completion of meiosis and egg
release (ovulation) in mid-cycle,
and stimulates empty follicle
to develop into corpus luteum,
which secretes progesterone
during latter half of cycle

LH acts on interstitial cells
of testes, stimulating them
to synthesize and secrete
testosterone. FSH acts on
follicle to stimulate it to
release oestrogens and on
spermatogonia, stimulating
(with aid of testosterone)
sperm production

Growth (also diabetogenic)

Stimulates glucocorticoid
synthesis and release

Pituitary control

Water control

Lactation

BRAIN

Pituitary gland

Internal carotid
artery

Cavernous sinus

Sphenoid bone

Sphenoid sinus

Fig. 6.3 Anatomical relations of the pituitary gland.
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receptors, or due to hypercalcaemia, hypokalaemia, renal disease or
drugs such as lithium). More commonly, it is because of reduced ADH
secretion — cranial diabetes insipidus, which is caused by head injuries
(when it may be temporary), a tumour (usually craniopharyngioma),
infiltration or vascular disease in the region of the hypothalamus or
pituitary, or it may be idiopathic.

Clinical features

Diabetes insipidus is characterized by an excessive volume of dilute
urine (polyuria) and by persistent thirst and drinking (polydipsia).
Cranial diabetes insipidus may also cause pressure on the optic chiasm,
leading to visual or cranial nerve defects, or raised intracranial pres-
sure and headaches.

General management

The diagnosis is established by assessing the relation of plasma to
urine osmolality and by demonstrating an inability to concentrate
the urine during a water-deprivation test. The local extent of disease
is assessed by imaging (skull radiography and magnetic resonance
imaging [MRI]), visual field charting and tests of anterior pituitary
function.

Diabetes insipidus is treated with the ADH-like peptide desmopres-
sin or antidiuretic drugs such as chlorpropamide or carbamazepine.

Dental aspects

Local anaesthesia (LA) is the most satisfactory means of pain control.
Conscious sedation (CS) may be needed to control anxiety. Dentistry
is usually uncomplicated by this disorder except for dryness of the
mouth.

Carbamazepine used in the treatment of trigeminal neuralgia may
have an additive effect with other drugs used to treat diabetes insipidus.
Transient diabetes insipidus can be a complication of head injury, but
head injury can also cause the opposite effect — excessive ADH levels.

Syndrome of inappropriate antidiuretic hormone
secretion (SIADH)

Excessive ADH levels may be caused by: maxillofacial injury or even
elective maxillofacial surgery, head injury or intracranial lesions;
general anaesthesia (GA); pain; fits; smoking; tumours (especially
some lung cancers); or drugs (carbamazepine, chlorpropamide, vinca
alkaloids).

Inappropriate ADH secretion causes water retention, overhydra-
tion, confusion, behavioural disturbances, ataxia and dysphagia.
Diagnosis is by finding hyponatraemia with concentrated urine and
high plasma and urinary ADH, and an abnormal water-excretion test.

Patients with SIADH are treated with fluid restriction, corticoster-
oids or demeclocycline.

ANTERIOR PITUITARY HYPOFUNCTION
General aspects

The usual causes of hypopituitarism are local hypothalamic or pitui-
tary lesions, such as tumours, or irradiation (similar factors to those
causing cranial diabetes insipidus) or infarction of the pituitary follow-
ing postpartum haemorrhage (Sheehan syndrome).

Clinical features

The results of hypopituitarism (Table 6.4) are essentially hypofunction
of the target glands (the gonads, thyroid and/or adrenal cortex) with
soft skin, hypotension, hypoadrenalism and hypothyroidism.

Multiple (panhypopituitarism) hormone deficiencies can result
(Fig. 6.4).

General management

Hormone substitution therapy (corticosteroids and thyroxine) is
needed. Surgery may be required if there are tumours, cranial nerve
defects or hydrocephalus.

Dental aspects

Patients are at risk from adrenal crisis (Ch. 1) and from hypopituitary
coma, which is precipitated by stress (trauma, surgery, GA, sedatives

Table 6.4 Hypopituitarism: clinical effects

Sequence of hormone deficiencies Effects
1 LH Impotence
FSH Amenorrhoea
Infertility
Loss of pubic hair
GH Impaired growth in children
3 Prolactin Failure of lactation if postpartum
(Sheehan syndrome)
ACTH Hypoadrenocorticism
5 TSH Hypothyroidism

Mood changes

Abnormal facial growth

Delayed/incomplete
tooth eruption
Short crowns and roots
Malocclusion
Salivary hypofunction

Weakness
Hypotension

\ Weight loss/obesity

Constipation

Loss of libido
Infertility
Hypogonadism

Fig. 6.4 Hypopituitarism.
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Box 6.1 Gonadotropin deficiency syndromes

e Kallmann

e Laurence-Moon-Bied|

e Moebius

e  Prader-Labhart-Willi

e Rud

e Syndromes of cerebellar ataxia

or hypnotics, or infection), much in the way that an adrenal crisis
may be.

Hypopituitary coma should be treated by laying the patient flat
and giving an immediate intravenous injection of 200mg hydrocor-
tisone sodium succinate. Blood should be taken for assay of glucose,
thyroid hormones and cortisol, and 25-50 g dextrose should be given
intravenously if there is hypoglycaemia (defined as a blood glucose
<3.0mmol/L). Oxygen should be given by face mask, medical assis-
tance summoned and emergency admission to hospital arranged.

Gonadotropin (GnRH) deficiency

Hyposecretion of GnRH may be seen most commonly in intense physi-
cal training or anorexia nervosa, and rarely in syndromes (Box 6.1).

Kallmann syndrome (hypogonadotropin eunuchoidism) is the most
frequent form of isolated gonadotropin deficiency — a rare X-linked
recessive disease caused by a defect in a cell adhesion protein that
participates in the migration of the GnRH neurons. These normally
originate in olfactory tissues and migrate to the hypothalamus.
Impaired sense of smell is caused by the absence of the olfactory
bulbs. Kallmann syndrome mainly affects males and becomes appar-
ent when they fail to develop secondary sexual characteristics. Thus,
hypogonadism and anosmia, with underdeveloped genitalia and sterile
gonads, are classic presentations. Treatment involves oestrogen or tes-
tosterone replacement, and pulsatile GnRH injections.

ANTERIOR PITUITARY HYPERFUNCTION
Growth hormone excess: gigantism and acromegaly
General aspects

Overproduction of growth hormone by an anterior pituitary adenoma
causes gigantism before the epiphyses have fused, and acromegaly
thereafter.

Clinical features

In gigantism, all the organs, soft tissues and skeleton enlarge, leading to
excessively tall stature, thickening of the soft tissues with prominence
of the supraorbital ridge, coarse oily skin, thick spade-like fingers and
deepening of the voice.

In acromegaly, only those bones with growth potential, particularly
the mandible, can enlarge. There is thickening of the soft tissues and
the hands become large and spade-like. Acromegaly is one of the few
endocrine diseases that should be instantly recognized — even in a
passer-by — by the gross prognathism and the thickened facial features
and hands (Fig. 6.5).

In both gigantism and acromegaly, local pressure effects from the
pituitary tumour may cause hypopituitarism plus compression of the
optic chiasma, with visual field defects and raised intracranial pressure
with severe headaches.

Fig. 6.5 Acromegaly showing prominent supraorbital ridges and prognathism.

Growth hormone disorders may be complicated by diabetes melli-
tus, hypertension, cardiomyopathy, sleep apnoea, hypercalcaemia and
osteoarthritis (Fig. 6.6). Life expectancy is also shortened by diseases
such as colonic carcinoma.

General management

Family photographs may clearly demonstrate the increasingly coarse
features. Skull radiography, computed tomography (CT) and MRI
scans (for pituitary — sella turcica — enlargement) are indicated. Sella
enlargement is also sometimes due to other causes, such as hypotha-
lamic masses or cysts or the empty sella syndrome (this is caused by
herniation of a sac of leptomeninges into the sella). Rhinorrhoea may
warrant surgical correction, but no other treatment is needed.

Other investigations in growth hormone excess are visual field
assessment (to detect optic chiasm involvement), glucose tolerance
tests (to exclude diabetes and to assess the plasma growth hormone
response), levels of growth hormone and insulin-like growth factor 1
(IGF-1), and assessment of function of the remaining pituitary.

The pituitary adenoma may be resected trans-sphenoidally or the
whole gland may have to be irradiated (e.g. by transnasal yttrium).
Hypopituitarism or diabetes insipidus follows such treatment.

Bromocriptine or octreotide (an analogue of the hypothalamic
release-inhibiting hormone somatostatin) may also help treatment.

Dental aspects

Local analgesia is suitable. CS may be given, if necessary, provided the
airway is clear. GA may be hazardous because of complications (see
later).

Dental management may be complicated by:

= blindness, diabetes mellitus, hypertension, cardiomyopathy,
arrhythmias and hypopituitarism
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Fig. 6.6 Acromegaly.

= kyphosis and other deformities affecting respiration, which may
make GA hazardous. The glottic opening may be narrowed and
the cords’ mobility reduced. A goitre may further embarrass the
airway

= rarely, the development of Cushing syndrome or
hyperparathyroidism due to associated multiple endocrine
adenoma syndrome.

Mandibular enlargement leads to prognathism (class III malocclu-
sion) with spacing of the teeth and thickening of all soft tissues, but
most conspicuously of the face. Orthognathic surgery may be needed
and fatalities have followed such surgery in the past because of airway
obstruction. The paranasal air sinuses are enlarged and the skull thick-
ened. Sialosis may develop.

PANCREAS

All carbohydrate eaten is digested into glucose, which passes from the
stomach and intestine into the blood and is the main source of energy.
Glucose homeostasis depends mainly on the pancreatic hormones
insulin (from the beta-cells of the islets of Langerhans) and glucagon
from the alpha-cells in the islets.

Insulin facilitates glucose transport into cells and thus lowers blood
sugar (glucose) levels. Glucagon stimulates the liver to convert glyco-
gen into glucose, thus raising glucose levels and having the opposite
effect to insulin (Fig. 6.7). The beta-cells also produce amylin, which
modulates gastric emptying and satiety, and decreases the postprandial

Glucose converted to @
glycogen and stored

in liver @

Glucose absorbed into
blood vessels in villi

@ Hepatic portal vessel
carries glucose in
blood to liver

Villi of small
intestine

Cells
()

®
o )
()
[

Fig. 6.7 Glucose absorption and homeostasis.

Glucose released into
blood to be carried to
the cells of the body

rise in glucagon. Also involved in glucose homeostasis are gastric
inhibitory polypeptide (GIP) and glucagon-like peptide 1 (GLP-1) —
small intestine hormones (incretins) secreted when eating. GLP-1 has
a glucose-lowering effect via stimulation of insulin production and
inhibition of glucagon (as well as preserving pancreatic beta-cell func-
tion, slowing gastric emptying and suppressing food intake). Several
other hormones that can influence glucose include catecholamines
(adrenaline [epinephrine] and noradrenaline [norepinephrine]), corti-
costeroids, thyroid hormone and growth hormone.

DIABETES MELLITUS
General aspects

Diabetes mellitus (DM) is a disorder caused by an absolute or relative
lack of insulin; there can be a low output of insulin from the pancreas,
or the peripheral tissues may resist insulin. In diabetes, with insulin
lacking or its action blocked, glucose cannot enter cells and, without
energy, weakness results. Glucose also then accumulates in the blood
(hyperglycaemia) and spills over into the urine (glucosuria), taking
with it, osmotically, a large amount of water (polyuria). This leads to
dehydration and thus thirst and the need to drink excessively (polydip-
sia). As glucose is then no longer a viable energy source, fat and pro-
tein stores are metabolized with weight loss, peripheral muscle wasting
and, in type 1 diabetes, the production of ketone bodies (acetoacetate,
B-hydroxybutyrate and acetone). In severe cases, ketone bodies may be
detected on the breath (in particular, acetone) and accumulate in the
blood (ketonaemia), as well as being excreted in the urine (ketonuria).
The resultant metabolic ketoacidosis leads to a compensatory increase
in respiratory rate (hyperventilation) and a secondary respiratory
alkalosis.

Chronic hyperglycaemia causes microvascular complications and
atherosclerosis, and is a leading cause of death and disability.
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Diabetes affects about 3-4% of the general population but may be
recognized in only 75% of those individuals, yet it is a leading cause of
death and disability. Worldwide, about 246 million people are affected.
Risk factors for diabetes include family history (the risk of developing
diabetes rises if a close relative, such as a parent or sibling, has the dis-
ease); being overweight; inactivity; age (the risk of developing type 2
diabetes rises with age, especially after age 45); and race. Genetics has a
role. Type 1 diabetes is more common in Caucasians and in European
countries, such as Finland and Sweden. Type 2 diabetes is especially
common in people of African heritage, Asians and Hispanics, and has
a stronger genetic background. Diabetes affects up to one-third of the
elderly from the Asian subcontinent. Among the Pima Indians in the
USA and in Nauru in the Pacific, around half of all adults have type
2 diabetes — the highest rates in the world. The prevalence of diabetes
appears to be rising, mainly as more children and adolescents become
overweight. In contrast, fewer diabetics remain undiagnosed, and asso-
ciated ischaemic heart disease and retinal disease are falling.

Diabetes may be primary, or secondary to some other factor(s), as
shown in Table 6.5. Type 2 is by far the most common type (Table 6.6).

Type 1 diabetes (T1DM)

Type 1 diabetes develops when the immune system attacks insulin-
producing cells of the pancreatic islets of Langerhans. Weight reduc-
tion and exercise increase sensitivity to insulin, thus helping to control
blood glucose elevations, but these patients still require insulin.

Type 1 diabetes — formerly termed insulin-dependent (IDDM) or
juvenile-onset diabetes — is most commonly diagnosed at about 12
years of age and commonly presents before the third decade, but can
appear at any age. Associated with other organ-specific autoimmune
diseases, it is characterized by antibodies directed against insulin
and the pancreatic islets of Langerhans. It may have a viral (possibly
Coxsackie or rubella) actiology. Latent autoimmune diabetes in adults

Table 6.5 Classification of diabetes mellitus

Primary Type 1 - insulin-dependent (IDDM); juvenile onset
Type 2 - non-insulin-dependent (NIDDM); maturity onset
Secondary Drugs (corticosteroids, thiazide diuretics, beta-blockers)

Endocrine disorders (phaeochromocytoma, acromegaly,
Cushing syndrome)

Pancreatic disease (pancreatitis), haemochromatosis

Pregnancy (gestational diabetes) — usually represents type
2 diabetes exposed by the increased insulin resistance of
pregnancy

Table 6.6 Types of diabetes mellitus

(LADA) is essentially a slow presentation of type 1 diabetes, which is
seen in slimmer patients who progress quickly to insulin requirement.
Anti-glutamic acid decarboxylase (GAD) antibodies may be helpful in
the diagnosis.

Type 2 diabetes (T2DM)

Type 2 diabetes — formerly termed non-insulin-dependent (NIDDM)
or maturity-onset diabetes — accounts for at least 90% of diabetics.
Generally, it occurs in genetically predisposed individuals over the age
of 40, who are typically overweight. Patients are insulin-resistant and
have diminished beta-cell function. Alcohol binge drinking may induce
insulin resistance independent of caloric intake and increase the risk for
developing metabolic syndrome and T2DM. Maturity-onset diabetes of
the young (MODY) is a rare form of type 2 diabetes; it caused by autoso-
mal dominant mutations and so there is vertical transmission of diabetes
within families. The phenotype varies from mild glucose intolerance to
insulin-requiring diabetes, typically diagnosed before the age of 25 years.

Type 3 diabetes (T3DM)

Gestational diabetes is basically an insulin-resistant state exposing the
patient to a future risk of type 2 diabetes (see Table 6.6).

Clinical features

Patients with diabetes may be asymptomatic and detected on routine
or opportunistic screening, or present in a variety of ways related to
severity and degree of onset (Table 6.7).

Table 6.7 Acute and chronic presenting features of diabetes mellitus

Chronic

Thirst

Polyuria and polydipsia
Weight loss and weakness

Acute
Thirst
Polyuria and polydipsia

Weight loss and weakness
Lethargy Lethargy
Irritability

Recurrent skin, oral and genital infections

Confusion/aggression/
behavioural changes

Abdominal pain Visual deterioration

Nausea and vomiting Paraesthesia (hands and feet)
Ketoacidosis
Dehydration
Renal failure

Coma

Type Formerly called Typical time of onset % of all diabetes  Aetiopathogenesis Autoantibodies Other factors
1 Insulin-dependent  Juvenile onset 5-10 Insulin deficiency Islet cell antibodies Genetic: HLA-DR3/4 in 95%. Viruses
(IDDM) in up to 90% (mumps or Coxsackie) affect beta-cells:
implicated in autoimmune disease
2 Non-insulin- Maturity onset 90-95 Insulin resistance None Overweight, often family history
dependent of diabetes; no HLA association
(NIDDM) Subtypes result from mutations
in glucokinase gene, changes
in insulin signalling, defective
phosphatidylinositol kinases or other
mechanisms
3 Gestational Appears usually in Rare Affects up to 5% None Most common in people of African

second or third
trimester of
pregnancy

of pregnant women.
Placental hormones
interfere with insulin

heritage or with a family history of
diabetes. Increased risk of type
2 diabetes later
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Fig. 6.8 Diabetes mellitus.

Lethargy is the most common symptom but hyperglycaemia,
polyuria and thirst (polydipsia) are prominent. Since glucose is lost as
an energy source in type 1 diabetes, fats must be metabolized, leading
to weight loss from fat breakdown to fatty acids and ketone bodies,
which appear in the blood, causing acidosis and hyperventilation,
in the urine (ketonuria) and to some extent in the breath (acetone).
Overproduction of acetoacetate is converted to the other ketone bod-
ies, hydroxybutyrate and acetone. Diabetes is also associated with
immune deficiencies, particularly polymorph dysfunction, leading to
susceptibility to infections (mainly skin infections and mucosal candi-
dosis; Fig. 6.8).

Type 1 diabetes develops most often in children and young adults,
generally before the age of 25. Symptoms usually develop over a
short period. Excessive thirst and urination, constant hunger, weight
loss, blurred vision and extreme fatigue are typical. Life-threatening
diabetic coma (diabetic ketoacidosis) is a significant risk. Insulin is
required daily for treatment, for life, and diet must be controlled.
Hypoglycaemia is a risk.

Type 2 diabetes develops most often in overweight patients.
Symptoms usually develop gradually. Fatigue, frequent urination, unu-
sual thirst, weight loss, blurred vision, frequent infections, and slow
healing of wounds or sores are seen. Most patients with type 2 diabe-
tes can be managed on diet and oral hypoglycaemic drugs. Many will
eventually need insulin but are often resistant. About 80% of people
with type 2 diabetes have the metabolic syndrome, which includes obe-
sity, elevated blood pressure and high levels of blood lipids (Ch. 23).

Factors that affect the blood glucose level are shown in Box 6.2.

Box 6.2 Factors that affect blood glucose level

e Food - carbohydrates raise blood glucose, which is highest 1-2h
after a meal

e Exercise and physical activity — lower blood glucose

e Medications - insulin and oral diabetes medications lower blood glucose
(steroids, thiazides, beta-blockers and niacin may raise blood glucose)

e llinesses such as infections — can raise blood glucose
e Alcohol - even about 2 units can cause blood glucose to fall

e Hormones - oestrogen typically increases cells’ response to insulin, and
progesterone makes them more resistant

Table 6.8 Causes of hypoglycaemia

Common (diabetics) Rare (non-diabetics)

Excess insulin or hypoglycaemic Insulinoma
drug Hepatic disease
Missed meal Hypoadrenocorticism

Unaccustomed exercise

Alcohol (the effect of which is
delayed)

Hypopituitarism
Functional hypoglycaemia
Beta-blockers

Acute complications

Diabetes can lead to coma. Hypoglycaemic coma is the main acute
complication of diabetes, is growing in frequency with the trend
towards tighter metabolic control of diabetes, and is usually the result
of one or more of the above factors. Less common causes are shown
in Table 6.8. Many insulin-treated patients are liable to hypoglycaemia,
due to an imbalance between food intake and usage, and insulin ther-
apy. Hypoglycaemia can be of rapid onset and may resemble fainting.
Adrenaline (epinephrine) is released, leading to a strong and bounding
pulse, sweaty skin, and often anxiety, irritability and disorientation,
before consciousness is lost. Occasionally, the patient may convulse.

The patient should be treated immediately (Table 6.9); hypogly-
caemia must be quickly corrected with glucose or brain damage can
result. Glucose will cause little harm in hyperglycaemic coma but will
improve hypoglycaemia. Never give insulin since this can cause severe
brain damage or kill a hypoglycaemic patient. Assess the glucose level
with a testing strip.

If the patient is conscious, give glucose solution or gel (GlucoGel)
immediately by mouth or 10g sugar but, if the patient is comatose,
give 10-20mL of 20-50% sterile dextrose intravenously or, if a vein
cannot readily be found, glucagon 1mg intramuscularly. On arousal,
the patient should also be given glucose orally, usually in the form of
longer-acting carbohydrate (e.g. bread, biscuits).

Other diabetics are difficult to control (brittle diabetes — a term usu-
ally used in association with adolescent girls who may be self-harming)
and more prone to ketosis, severe acidosis and hyperglycaemia (dia-
betic coma), the result of a relative or absolute deficiency of insulin.
In patients under treatment, it may be precipitated by factors such as
infections.

Hyperglycaemic coma usually has a slow onset over many hours,
with deepening drowsiness (but unconsciousness is rare, SO an uncon-
scious diabetic should always be assumed to be hypoglycaemic), signs
of dehydration (dry skin, weak pulse, hypotension), acidosis (deep
breathing), and ketosis (acetone smell on breath and vomiting) mainly
in type 1 diabetes. If it is certain that collapse is due to hyperglycaemic
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Table 6.9 Hypoglycaemic and hyperglycaemic comas and their treatment

Hypoglycaemic coma

Hyperglycaemic coma

Diabetes usually known

Too much insulin or too little food,
or too much exercise or alcohol

Adrenaline (epinephrine) release
causes:
Sweaty warm skin
Rapid bounding pulse
Dilated (reacting) pupils
Anxiety, tremor, aggression
Tingling around mouth
Cerebral hypoglycaemia causes:
Confusion, disorientation,

Diabetes may be unrecognized

Too little insulin, infection or
myocardial infarct

Acidosis in some variants causes:
Vomiting
Hyperventilation
Ketonuria
Acetone breath

Osmotic diuresis and polyuria cause:

Dehydration
Hypotension
Tachycardia

aggression Dry mouth and skin
Headache Abdominal pain
Dysarthria

Unconsciousness
Focal neurological signs (e.g. fits)

Management

Take blood for baseline glucose,
electrolytes, urea, Hb and packed
cell volume (PCV)

If conscious, give Hypostop
(GlucoGel) or 259 glucose orally (2
teaspoons sugar, 3 lumps sugar,

3 Dextrosol tablets, 60 mL Lucozade,
15mL Ribena, 90 mL cola drink (not
‘diet’ variety) or 170 mL milk)

If comatose, give 20mg 20% or
50% dextrose i.v. and on arousal
25mg orally

Put up infusion to rehydrate and
give insulin

If i.v. injection impossible, give
glucagon 1mg i.m.
Call ambulance (Ch. 1)

ketoacidotic coma, the immediate priority is to establish an intravenous
infusion line. This enables rapid rehydration to correct dehydration
and electrolyte (especially potassium) losses, and the administration of
insulin. Blood should be taken for baseline measurements of glucose,
electrolytes, pH and blood gases. Raised plasma ketone body levels
can be demonstrated with a testing strip such as Ketostix (Ames).
Insulin is then started, such as 20 units i.m. stat. Medical help should
be obtained as soon as possible.

Coma in a diabetic patient, though usually due to hypo- or hypergly-
caemia, may have other causes such as myocardial infarction (Ch. 5).

Chronic complications

Diabetes is associated with long-term microvascular and macrovascu-
lar complications that can affect almost every part of the body (Table
6.10). It is a leading cause of death and disability due to premature
cardiovascular disease; the risk of myocardial infarction is at least
tripled. Renal and retinal complications are also incapacitating, as is
gangrene of toes.

Smoking increases the risk of many chronic complications.
Phagocytic defects contribute to an immune defect and liability to
infections. Babies born to women with diabetes are often large and
sometimes have birth defects. Occasionally, there are associations of
type 1 diabetes with autoimmune disorders, especially Addison dis-
ease. There may be a predilection to oral cancer.

Table 6.10 Chronic complications of diabetes

Cardiovascular Atherosclerosis leading to ischaemic heart disease,

cerebrovascular disease and peripheral gangrene
Cardiorespiratory arrest
Renal Renal damage and failure
Ocular Retinopathy
Cataracts
Neuropathies Peripheral polyneuropathy
Mononeuropathies
Autonomic neuropathy (postural hypotension)
Infections Candidosis
Staphylococcal infections

Systemic mycoses (rarely)

Table 6.11 Glucose assays in the diagnosis of diabetes

Test Confirms diabetes® Excludes diabetes
Fasting plasma glucose (after a >7.0mmol/L <6 mmol/L

person has fasted for 8h)

Random blood glucose (taken at  >11.1 mmol/L <8mmol/LP

any time of day)

Plasma glucose taken 2h after

a person has consumed a drink
containing 759 of glucose in oral
glucose tolerance test (OGTT)

>11.1mmol/L® <11.1mmol/L

2If associated with symptoms, or abnormal on repeat testing.
PMust be checked with fasting glucose.

General management

Glycosuria is usually indicative of diabetes, but absence of glycosuria
does not completely exclude it and confirmation by blood glucose lev-
els is essential. Diagnosis is from the presence of raised blood (venous
plasma) glucose level (Table 6.11).

A diagnosis of diabetes is made when any one of the glycosuria,
random blood glucose and fasting blood glucose tests is positive, with
a second test positive on a different day (not needed if symptomatic).
Pre-diabetes is the term applied when there is either of the following:

= An impaired glucose tolerance (IGT) test — blood glucose during
the oral glucose tolerance test (OGTT) is higher than normal but
not high enough for a diagnosis of diabetes (7.8-11.0mmol/L)

= An impaired fasting glucose (IFG; impaired fasting glycaemia) test —
fasting plasma glucose is higher than normal (6.1-6.9mmol/L) but
less than the level confirming the presence of diabetes.

Patients with IGT and IFG are more likely to develop type 2 diabe-
tes, and have an increased risk of cardiovascular disease.

Prevention

= Weight should be reduced and physical activity stepped up.
= Diet may help diabetic control; recommendations are to:

Eat more starches, such as bread, cereal and starchy vegetables

Eat five portions of fruits and vegetables every day. Soluble fibres,
found mainly in fruits, vegetables and some seeds, are especially use-
ful as they help slow down or reduce intestinal absorption of glucose.
Legumes, such as cooked kidney beans, are among the highest soluble-
fibre foods. Other fibre-containing foods, such as carrots, also have a
positive levelling effect on blood glucose.

Eat fewer sugars and sweets.
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Fig. 6.9 Diabetes wristband.

Treatment

Treatment objectives are:

reduction of hyperglycaemia — to alleviate presenting symptoms
prevention of hypoglycaemia and other acute complications
maintenance of near-normal blood glucose levels — to minimize
microvascular complications

= reduction of other cardiovascular risk factors (smoking, exercise,
hypertension and lipids).

Individuals should be educated about the importance of good
long-term diabetic control; they should have a thorough knowledge of
the disease and may wish to warn others that they have it (Fig. 6.9).
All diabetics should carry a card indicating the diagnosis, treatment
schedule and physician in charge, and should be encouraged to wear a
MedicAlert-type device.

The progressive nature of diabetes, its complications and management
aims should be well understood. Patients should also be aware of the
range of diabetic services available and how to make appropriate use of
them. A multidisciplinary team approach is required for their effective
management. Meals should be taken at regular intervals, with a high
fibre and relatively high carbohydrate content but avoiding sugars, and
with a caloric intake strictly related to physical activity. Lifestyle changes,
such as exercise, diet, fasting, travel (including changing time zones) and
changes in working practices, can have an impact on diabetic control.

Urine testing has little or no place in the assessment or control of
diabetes. Control is assessed by blood glucose levels and used to guide
medication. A glucometer allows glucose readings to be taken easily by
the patient at home. Fasting glucose <6 mmol/L is normal. Long-term
assessment of glucose control is made by estimation of the blood level
of glycosylated haemoglobin (HbA ). HbA . is normal adult haemo-
globin that binds glucose and remains in the circulation for the life
of the erythrocyte, therefore acting as a cumulative index of diabetic
control over the preceding 3 months; the higher the glycosylated hae-
moglobin level, the greater the risk of chronic complications. Patients
should have an HbA |, test every 3—6 months; glycosylated haemoglo-
bin below 4.8% of total haemoglobin is normal. Fructosamine is an
alternative assay of long-term diabetic control.

Optimum control would be to aim to keep blood glucose levels
at 4-7mmol/L before meals (preprandial) and at no higher than

Fig. 6.10 Insulin injection sites.

Table 6.12 Different insulins

Approximate

Peak duration of

Insulin type Protocol activity activity
Rapid-acting Injected just before, 0-3h 2-5 hours
analogues with or after food
Long-acting Injected once a day, not - 24h
analogues necessarily with food
Short-acting Injected 15-30min before 2-6h 8h
insulins a meal to cover the rise in

blood glucose levels that

occurs after eating
Medium- and Injected once or twice a 4-12h 30h
long-acting day to provide background
insulins insulin or in combination

with short-acting insulins/

rapid-acting analogues
Mixed Combination of medium- Varies Varies
insulin and short-acting insulin
Mixed Medium-acting insulin and Varies Varies
analogue rapid-acting analogue

10mmol/L 2 hours after meals (postprandial), and HbA . (long-term
glucose level) at 7% or less.

Type 1 diabetes

Basic treatment of type 1 diabetes is subcutaneous insulin, the amount
being balanced against food intake and daily activities, and monitored
via home blood glucose testing. Insulin cannot be taken orally but must
be given via injection, subcutaneously, either in the abdominal wall
(Fig. 6.10), buttocks, thighs or upper arms, using a syringe, pen device
or insulin pump. An artificial pancreas, a “closed loop” system that
monitors blood glucose levels to adjust the insulin being administered
by a pump is being developed. There are three groups of insulins —
animal, human (actually synthetic) and analogues. There are six main
types of insulin, available in various combinations and all working in
different ways (Table 6.12). Most insulin regimes are based on a long-
acting insulin combined with a smaller amount of faster-acting insulin,
all normally taken via two or more injections each day. Insulin pump
therapy (continuous subcutaneous insulin infusion [CSII]) is fast-acting
insulin given continually day and night, at a rate preset according to
needs. An insulin pump is not a closed loop system; rather, patients
learn to set the dose according to diet, activity and blood glucose lev-
els. Most test a minimum of four times a day, in order to obtain the
information needed to set an appropriate insulin dose. An advantage of
insulin pump therapy is that it can help improve control and minimize
the frequency of ‘hypos’. The types of insulin used include those shown
in Table 6.12.
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Table 6.13 Hypoglycaemic drugs other than insulin

Group

Principles of action

Comments

Sulphonylureas

Meglitinides

Biguanides

Thiazolidinediones
(glitazones)

Alpha-glucosidase
inhibitors

Dipeptidyl peptidase-4
inhibitors (DPP-IV;
incretins)

Exenatide

Liraglutide

Pramlintide

Type 2 diabetes

Increase pancreatic
output of insulin

Help overcome insulin resistance
by binding to the adipocyte
receptor to increase the
response of cells to insulin

Slightly delay intestinal
breakdown of oligosaccharides
to glucose and monosaccharides,
and decrease carbohydrate
absorption from the intestine

Impede breakdown of
endogenous incretin glucagon-
like peptide 1 (GLP-1), thus
stimulating insulin secretion but
rarely causing hypoglycaemia

Affects glycaemic control

Medications for type 2 diabetes are designed to:

increase the pancreatic output of insulin
increase the response of cells to insulin

decrease carbohydrate absorption from the intestine

affect glycaemic control.

When selecting therapy, consideration should be given to:

the magnitude of change in blood glucose control
co-morbidities (high cholesterol, hypertension, etc.)

medication:
adverse effects

contraindications

compliance
cost.

Sulfa-containing drugs, which should be avoided by patients who are allergic to sulfas. Bind to
insulin-producing cell receptors and lower blood glucose by increasing pancreatic release of insulin,
but run the risk of hypoglycaemia. Older generations include chlorpropamide and tolbutamide;
newer drugs include glibenclamide (glyburide), glipizide and glimepiride. May enhance, or be
enhanced by, aspirin, anticoagulants, monoamine oxidase inhibitors (MAOIs), beta-blockers or
clofibrate

Meglitinides — repaglinide and nateglinide — promote pancreatic insulin secretion via a cell-surface
potassium-based channel. Like sulphonylureas, they cause hypoglycaemia but are very short-acting,
with peak effects within 1h. Preprandial glucose regulators

Metformin is unique in its ability to decrease liver glucose production. It does not increase insulin
levels and therefore rarely causes hypoglycaemia. In addition, it suppresses appetite, which may be
beneficial in overweight diabetics. Biguanides decrease target tissue insulin resistance, affect the
absorption and metabolism of glucose, and reduce appetite, but can induce lactic acidosis. Metformin
may be used alone or together with other oral drugs or insulin. It should not be used in renal

disease and must be used with caution in liver disease. Metformin should be discontinued for 24h
before surgery or any procedure involving the intravenous injection of dyes (such as for some renal
radiographic studies), as the dyes may impair kidney function and cause metformin accumulation

Lower blood glucose by increasing cell sensitivity to insulin. Troglitazone has been withdrawn
because it causes severe hepatotoxicity. Pioglitazone and rosiglitazone are safer, and effective in
lowering blood glucose within 1h of administration. Rosiglitazone, however, has been associated
with an increased risk of cardiovascular events and with fractures of distal long bones of limbs.
Glitazones mainly used in addition to metformin/sulphonylurea. Contraindicated in heart failure,
ischaemic heart disease or peripheral vascular disease

Carbohydrates are broken down by small-intestine enzymes, such as alpha-glucosidase, into sugars,
such as glucose. Acarbose is an alpha-glucosidase inhibitor, whose use results in less efficient
breakdown of carbohydrates and thus delay in glucose absorption. It has significant gastrointestinal
side-effects, at least for a few weeks, although some patients report persistent problems

Sitagliptin and saxagliptin have a similar adverse effect profile to exenatide but are in pill form.
Linagliptin increases the level of hormones that stimulate the release of insulin after a meal

Exenatide is an incretin mimetic, similar to the gut glucagon-like peptide-1 (GLP-1) hormone, which
is broken down in the body by DPP-IV. Incretins, such as GLP-1, enhance glucose-dependent insulin
secretion. GLP-1, produced in the small intestine, and amylin, produced by the pancreas, also have
glucose-lowering effects. GLP-1, also released in a postprandial manner, promotes insulin production
and secretion, reduces glucagon secretion, delays gastric emptying and induces a feeling of fullness.
GLP-1 mimetics may produce nausea but have the advantage over other drugs of not leading to
weight gain. Exenatide promotes insulin release from beta-cells, mimics certain antihyperglycaemic
actions of GLP-1, is not a substitute for insulin, and is used with a thiazolidinedione with or without
metformin. Exenatide is injected subcutaneously, twice a day. It may interact with paracetamol
(acetaminophen), antibiotics, contraceptive pills, digoxin, lovastatin, sulphonylureas and warfarin

A GLP-1 receptor agonist, which helps the pancreas make more insulin after a meal. As an injectable
medicine, it improves blood glucose in adults with type 2 diabetes when used with a diet and
exercise programme

The first new injectable, antihyperglycaemic, a synthetic analogue of human amylin, a naturally
occurring hormone synthesized by pancreatic beta-cells. Amylin helps control glucose after meals,
and is absent or deficient in patients with diabetes

Some people with type 2 diabetes find that, despite having their
diabetes medication adjusted, their blood glucose levels remain too
high and insulin treatment is needed. Combination drugs, such as glib-
enclamide (glyburide)/metformin, rosiglitazone/metformin, glipizide/
metformin, pioglitazone/metformin and metformin/sitagliptin, are
available (Table 6.13).

Emerging treatments

Phlorizin, a naturally occurring product found in the bark of pear
(Pyrus communis), apple, cherry and other fruit trees, is a competitive
inhibitor of sodium-glucose co-transporters SGLT1 and SGLT2; it
reduces renal glucose transport and lowers blood glucose. Although it
is a potential treatment for type 2 diabetes, it has been superseded by
more selective and more promising synthetic analogues, dapagliflozin
and canagliflozin. Dapagliflozin is a selective and reversible inhibitor
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of SGLT2 and has European regulatory approval for treatment of type
2 diabetes.

Combined kidney and pancreas transplantation is used for renal
failure from type | diabetes in persons who are otherwise in accept-
able health. Most people who receive a donor pancreas fall into this
group. Approximately 85% of those who receive a combined kidney
and pancreas transplant no longer require insulin a year after surgery.
Pancreatic transplantation can be associated with all the problems that
accompany immunosuppression (Ch. 35).

Islet cell transplantation offers a less invasive, expensive and risky
option than a pancreas transplant. In islet cell transplantation, insulin-
producing beta-cells are taken from a donor pancreas and transferred
into a person with diabetes. Once transplanted, the donor islets begin to
make and release insulin, actively regulating the level of blood glucose.

Dental aspects

There are no specific oral manifestations of diabetes mellitus but, even
if it is well controlled, diabetic patients are predisposed to infections
and have more severe periodontal disease than controls. Severe peri-
odontitis may also upset glycaemic control. If diabetic control is poor,
oral candidosis can develop and cause, for example, angular stomatitis.
Severe diabetes with ketoacidosis predisposes to and is the main cause
of mucormycosis originating in the paranasal sinuses and nose (Ch.
21). Severe dentoalveolar abscesses with fascial space involvement in
seemingly healthy individuals may indicate diabetes. Any such patients
should be investigated to exclude it and other immune defects.

In patients with insulin-treated diabetes, circumoral paraesthe-
sia is a common and important sign of impending hypoglycaemia.
Neuropathy may occasionally cause cranial nerve deficits and occa-
sionally there is swelling of the salivary glands (sialosis; Fig. 6.11) due
to autonomic neuropathy. Temporary lingual and labial paraesthesia
may follow the removal of mandibular third molar teeth. A burning
mouth sensation in the absence of physical changes may be possible.
A dry mouth may result from dehydration. The ‘Grinspan syndrome’
(diabetes, lichen planus and hypertension) may be the result of purely
coincidental associations of common disorders probably related to
drug use.

Diabetes may have significant complications, such as hypoglycae-
mia, visual impairment, renal failure, gangrene, stroke or myocardial
infarction, which can profoundly influence oral health care. The main
hazard is hypoglycaemia, as dental disease and treatment may dis-
rupt the normal pattern of food intake. This should be prevented by
planning ahead, such as by administering oral glucose just before the
appointment if a patient has taken their medication but has not had
the appropriate meal. Furthermore, the patient’s blood glucose level
may be tested using a point-of-care device prior to treatment, particu-
larly before surgical procedures, and oral glucose given if the level is
too low — less than about Smmol/L (180 mg/dL). If normal eating will
not be resumed at lunchtime, a postoperative blood glucose level may
be taken and further glucose given.

Drugs used should be sugar-free, avoiding those that can disturb
diabetic control: corticosteroids, which increase blood glucose; and
doxycycline, tetracyclines and ciprofloxacin, which enhance insu-
lin hypoglycaemia. Paracetamol (acetaminophen) or codeine is the
analgesic of choice. NSAIDs should be used with caution in view of
renal damage and risk of gastrointestinal bleeding, especially as many
diabetics are already on low-dose aspirin for prophylaxis of ischaemic
heart disease. The dentist should manage infections aggressively, as
people with diabetes may be immunocompromised (Ch. 20); amoxicil-
lin is the antibiotic of choice.

Fig. 6.11 Sialosis in diabetes.

LA can usually be safely used in diabetics; the dose of adrenaline
(epinephrine) is unlikely to increase blood glucose levels significantly.
CS with benzodiazepines can usually be safely used. Autonomic neu-
ropathy in diabetes can cause orthostatic hypotension; therefore the
supine patient should be slowly raised upright in the dental chair.
Routine non-surgical procedures or short minor surgical procedures
under LA can be carried out with no special precautions, apart from
ensuring that treatment does not interfere with eating.

In a well-controlled diabetic patient, providing that normal diet
has been, and can be, taken, it is feasible to carry out even minor
surgical procedures, such as simple single extractions under LA, as
long as the procedure is carried out within 2 hours of breakfast and
the morning insulin injection, with no change in the insulin regimen.
More protracted procedures, such as multiple extractions, must only be
carried out in hospital. Poorly controlled diabetics (whether type 1 or
2) should also be referred for improved control of their blood glucose
before non-emergency treatment is performed.

Diabetics on insulin

In a well-controlled insulin-dependent diabetic, providing that a nor-
mal diet can be taken and that the procedure is carried out within 2
hours of breakfast and the morning insulin injection, with no change
in the insulin regimen, it is feasible to carry out minor surgical proce-
dures (e.g. simple single extractions under LA, or minor operations
under GA in hospital) by operating early in the morning and with-
holding both food and insulin from the previous midnight, until after
the procedure.

The management of diabetes requiring GA is shown in Table 6.14.

Some medications can hide the warning symptoms of hypoglycae-
mia. These include:

beta-blockers
clonidine
guanethidine
reserpine.

Other drugs can cause hypoglycaemia (Box 6.3).

Perioperative management

The following section has been adapted from the UK National Health
Service’s guidelines on emergency and inpatient perioperative man-
agement in diabetic patients and from the Tayside Area Formulary:
Guidelines for the perioperative management of patients with diabetes
(www.nhstaysideadtc.scot.nhs.uk; accessed 30 September 2013).
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Table 6.14 Management of diabetes requiring general anaesthesia®

Type 2 diabetes® Type 1 diabetes

Preoperative Stop biguanides

Stabilize on at least twice-daily insulin for 2-3 days preoperatively. One day preoperatively, use only

short-acting insulin (Actrapid soluble or neutral)

Perioperative Omit oral hypoglycaemic.

Estimate blood glucose level

Do not give sulphonylurea or subcutaneous insulin on day of operation. Estimate blood glucose level.
Set up intravenous infusion of 10% glucose 500 mL containing Actrapid or Leo neutral insulin 10 units

plus potassium chloride 1g at 8.00 am. Infuse over 4h. Estimate blood glucose and potassium levels
2-hourly. Adjust insulin and potassium to keep glucose at 5-10 mmol/L and normokalaemic

Postoperative Estimate blood glucose

4h postoperatively
Start sulphonylurea or
other usual regimen

On resuming
normal diet

2Check for local guidance protocols, and with anaesthetist.
b1f well controlled, otherwise treat as type 1.

Continue infusion 4-hourly. Estimate blood glucose 4-hourly. Estimate potassium 8-hourly

Stop infusion. Start Actrapid or Leo neutral insulin and continue over the next 2 days. Start
sulphonylurea. Start normal insulin regimen

Box 6.3 Drugs that may change blood glucose

e Adrenaline (epinephrine)

e Alcohol

e Anabolic steroids

¢ Angiotensin-converting enzyme inhibitors
e Antiretroviral protease inhibitors

e Appetite suppressants

e Aspirin and aspirin-like drugs

* Beta-blockers

e Certain medicines used for depression and emotional or psychotic
disturbances

e Chromium

e Ciclosporin

e Cisapride

e Clonidine

e  Corticosteroids

e Diazoxide

e Diuretics

e Female hormones

e  Glucagon

e  Growth hormone (somatotropin)
e Guanethidine

e Lithium

e Male hormones

e Medicines for allergies, asthma, cold or cough
e Metoclopramide

e Pentamidine

e Pentoxifylline

e Phenytoin

*  Propoxyphene

® Quinolone antibiotics

e Some herbal dietary supplements
e Sulphonamides

e Tacrolimus

e Thyroid hormones

Careful planning is required at all stages of the patient pathway
from GP referral to postoperative discharge. The patient should be
involved in planning for all stages. Hospital patient administration
systems should be able to identify all patients with diabetes so that
they can be prioritized on the operating list. High-risk patients (poor
glycaemic control/complications of diabetes) should be identified in
surgical outpatients or at preoperative assessment, and plans should
be put in place to manage their risk.

Early preoperative assessment should be arranged to determine a
perioperative diabetes management strategy and to identify and opti-
mize other co-morbidities.

Routine overnight admission for preoperative management of dia-
betes should not be necessary.

Starvation time should be minimized by prioritizing patients on the
operating list.

The aim should be earlier mobilization with resumption of normal
diet and return to usual diabetes management. Multimodal analgesia
should be combined with appropriate antiemetics to enable an early
return to normal diet and the usual diabetes regimen.

The term ‘variable rate intravenous insulin infusion’ (VRIII) should
replace the ambiguous ‘sliding scale’. Patients with a planned short
starvation period (no more than one missed meal in total) should be
managed by modification of their usual diabetes medication, avoiding
a VRIII wherever possible. Those expected to miss more than one meal
should have a VRIII. The recommended first-choice substrate solu-
tion for a VRIII is 0.45% sodium chloride with 5% glucose and either
0.15% potassium chloride (KCI) or 0.3% KCI.

Insulin should be prescribed according to National Patient Safety
Agency (NPSA) recommendations for its safe use. Capillary blood
glucose (CBG) levels should be monitored and recorded at least hourly
during the procedure and in the immediate postoperative period.

The World Health Organization (WHO) surgical safety checklist
bundle should be implemented. The target blood glucose should be
6-10mmol/L (acceptable range 4-12mmol/L).

The above also applies to patients presenting for emergency surgery,
with the proviso that many such patients are high-risk and are likely
to require an intravenous insulin infusion and level 1 care (acute ward
with input from critical care team) as a minimum.

General assessment

Exclude cardiac, renal and neurological issues that may complicate
perioperative management and increase patient risk. Ensure that no
other diabetes-related problems (e.g. retinopathy) need attention.

Assessment of glycaemic control

HbA |, is an indicator of recent control (the previous 3 months). If it
is above 9%, control is poor; if above 12%, control must be improved
before elective surgery.

Perioperative blood glucose control
Patients on diet alone or oral hypoglycaemic agents

Minor operations (dental, body surface or endoscopic procedures).
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»  Omit oral hypoglycaemic therapy on the day of the operation
and avoid glucose infusions.

m  Check fingerprick blood glucose on the morning of the operation
and regularly thereafter.

= Operate on these patients early in the morning.
Note that there is no need to stop metformin any sooner than
on the day of surgery. Oral medication, except for metformin,
should be restarted as normally prescribed with the first meal.
Lactic acidosis is more likely if renal impairment is present and
so metformin should not be restarted postoperatively unless renal
function is known to be satisfactory. Metformin should not be
used if the estimated glomerular filtration rate (¢GFR) is below
30, and doses not higher than 500 mg b.d. are advised for patients
with an eGFR of 30-49. If metformin is contraindicated, then
additional hypoglycaemic therapy may be required. If in doubt,
contact the diabetes team for advice.

Major operations

= Patients undergoing major operations will require intravenous
insulin therapy after fasting.

= Patients on oral therapy who are inadequately controlled (i.e.
random venous blood glucose >15.0mmol/L or HbA . >9%)
should be stabilized on insulin preoperatively and managed in the
same way as insulin-treated patients (see below).

Management of patients (type 1 and type 2) on insulin
For surgical procedures, the essential requirement is to avoid hypogly-
caemia but to keep hyperglycaemia below levels that may be harmful
because of delayed wound healing or phagocyte dysfunction. The
desired whole-blood glucose level is therefore 3—5 mmol/L. For major
surgery, intermediate insulins are usually omitted and an intravenous
infusion is given that contains glucose, to which, according to the level
of plasma glucose, regularly measured, soluble (regular) insulin can be
added as required. The effects of stress and trauma may raise insulin
requirements and precipitate ketosis.

More protracted procedures, such as multiple extractions, must only
be carried out in hospital, with the precautions described below.

Preoperatively
= All patients on insulin should be adequately controlled
preoperatively and stabilized over 48 hours:

For patients using twice-daily insulin, this may be possible with
their usual regime but may involve switching them to a
multiple injection regimen.

For people with type 1 diabetes on multiple daily insulin
regimens, it is advisable to continue their ‘usual’ daily
long-acting analogue insulin, as this will reduce the risk of
diabetic ketoacidosis if intravenous insulin is interrupted,
and will facilitate a smooth transition to subcutaneous
insulin at a suitable mealtime postoperatively.

= Remember that some patients with type 2 diabetes may be treated
with both insulin and metformin — see above before restarting
metformin.

= On the day prior to operation, check random venous blood
glucose and urea and electrolytes.

Day-case surgery

= Aim for ‘first on list’.

= For those on a multiple injection regimen, continue the usual
basal (long-acting) insulin on the evening prior to the procedure.

= For patients on twice-daily insulin, continue the usual evening
insulin prior to the procedure.

= Fast the patient from midnight and omit the morning insulin.

Check a fingerprick blood glucose before and after the procedure.

Resume the usual insulin and diet after the procedure. If a b.d.

insulin regimen is restarted at lunchtime, it is recommended that

half of the normal ‘breakfast’ insulin dose should be prescribed

with lunch after the procedure.

= The above applies if rapid recovery is expected, i.e. the patient is
expected to be eating within 2 hours of the procedure.

» If the patient is unable to tolerate the diet or the blood glucose
is >14mmol/L, then a glucose, potassium and insulin (GKI)
infusion or alternative will be required.

Major surgery
On the morning of the operation:

check blood glucose and commence an intravenous GKI infusion
ensure that the patient does not receive subcutaneous rapid-acting
or premixed insulin on the day of surgery. The last dose of either
type of insulin should have been given on the previous evening

= continue checking blood glucose hourly — before, during and
after the operation.

Postoperatively

= Change to subcutaneous insulin postoperatively when the patient
is eating normally.

= Continue the intravenous insulin infusion for 60 minutes after the
first subcutaneous insulin injection.

m If the patient has previously been poorly controlled (HbA . >9%),
refer to the diabetes team for advice before discharge.

ADRENAL CORTEX

The hypothalamus is in overall control of adrenocortical function by
producing factors that stimulate the pituitary to release adrenocor-
ticotropic hormone (Fig. 6.12). ACTH arises from a precursor, pro-
opiomelanocortin, and is released in response to hypothalamic
corticotropin-releasing hormone (CRH), with a diurnal rhythm (peak
early morning, nadir on retiring). Circulating corticosteroids have a
negative feedback control on hypothalamic activity and ACTH produc-
tion. There is thus a hypothalamic—pituitary—adrenocortical (HPA) axis.
Glucocorticoid production is stimulated by ACTH (corticotropin) from
the anterior pituitary gland, and cortisol exerts a negative feedback on
the pituitary and hypothalamus. The adrenal cortex produces a series of
corticosteroids, mainly cortisol (hydrocortisone) and corticosterone (the
glucocorticoids), and aldosterone (the mineralocorticoid).

Corticosteroids are an essential part of the body’s response to
stresses such as trauma, infection, GA or operation, pain, stress, fever,
burns and hypoglycaemia. At such times, there is normally raised
adrenal corticosteroid production and the size of the response is pro-
portional to the degree of stress.

Mineralocorticoid (aldosterone) production is regulated mainly by
the renin—angiotensin system, renal blood pressure, and sodium and
potassium levels. Renin, an enzyme that converts angiotensinogen to
angiotensin 1, is produced by the renal juxtaglomerular apparatus in
response to low sodium or renal perfusion (Fig. 6.13). Angiotensin 1 is
converted by angiotensin-converting enzyme in the lung parenchyma,
to the active angiotensin 2, which stimulates aldosterone release.
Aldosterone acts on the kidney to promote sodium retention, potas-
sium excretion and fluid retention, and causes vasoconstriction and
thirst.
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Fig. 6.12 Adrenal control homeostasis. ACTH = adrenocorticotropic hormone; CRH =
corticotropin-releasing hormone.
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Fig. 6.13 Blood pressure regulation via aldosterone production.

Atrial natriuretic peptide, synthesized by myocytes in the right
atrium and ventricles, causes sodium loss and thus counters the effect
of aldosterone.

ADRENOCORTICAL HYPOFUNCTION

Adrenocortical hypofunction can lead to hypotension, shock and
death if the individual is stressed — for example, by operation, infection
or trauma.

Adrenocortical hypofunction is due most commonly to ACTH
(corticotropin) deficiency caused by the suppression of adrenocorti-
cal function following the use of systemic corticosteroids (secondary
hypoadrenocorticism); occasionally by acquired adrenal disease (pri-
mary hypoadrenocorticism); and rarely, by a congenital defect in cor-
ticosteroid biosynthesis (congenital adrenal hyperplasia; Table 6.15).

Primary hypoadrenocorticism (Addison disease)

Primary hypoadrenocorticism is rare; it is caused by autoantibod-
ies to the adrenal cortex, leading to adrenocortical atrophy and

Table 6.15 Causes of adrenal insufficiency

Patient on systemic
corticosteroids Adrenal disorders

Addison disease

Hypopituitarism

Trauma

Operation Post-adrenalectomy

Waterhouse-Friderichsen
syndrome (adrenal haemorrhage
caused by septicaemia,
anticoagulants or epilepsy)

General anaesthesia
Infection

Congenital adrenal hyperplasia

Mucosal
hyperpigmentation

Hypotension

Skin
hyperpigmentation

Weight loss
Anorexia

Fig. 6.14 Hypoadrenocorticism.

failed hormone secretion — cortisol (hydrocortisone) and aldosterone.
Patients also have a higher incidence of other endocrine deficien-
cies (see later), vitiligo and, occasionally, chronic mucocutaneous
candidosis.

Primary hypoadrenocorticism occasionally has other adrenal causes
(though the term primary is then really a misnomer), such as tubercu-
losis, histoplasmosis (particularly secondary to human immunodefi-
ciency virus [HIV] infection), malignancy, haemorrhage, sarcoidosis,
amyloidosis, or adrenalectomy for metastatic breast cancer.

Clinical features

Lack of cortisol predisposes to hypotension and hypoglycaemia
but stimulates the HPA, causing release of pro-opiomelanocortin,
which has ACTH and melanocyte-stimulating hormone (MSH) activ-
ity and can cause hyperpigmentation. Lack of aldosterone leads to
sodium depletion, reduced extracellular fluid volume and hypotension
(Fig. 6.14).
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Box 6.4 Hypoadrenocorticism: clinical features

e Anorexia, nausea and vomiting
e Hypotension

e Skin and mucosal pigmentation
e Weakness

e Weight loss

The lack of adrenocortical reserve makes patients vulnerable
to any stress such as infection, trauma, surgery or anaesthesia,
though they may be asymptomatic otherwise. An acute adrenal crisis
(Addisonian crisis or shock) is thus characterized by collapse, brady-
cardia, hypotension, profound weakness, hypoglycaemia, vomiting
and dehydration.

Patients with hypoadrenocorticism also suffer from fatigue and
weakness, lethargy, weight loss, anorexia, nausea, vomiting, diarrhoea,
hyperpigmentation, dizziness and postural hypotension (Box 6.4).

General management

Diagnosis of hypoadrenocorticism is confirmed by: hypotension;
sometimes, low plasma sodium and raised potassium; plasma glucose
assay (hypoglycaemia is common); and low plasma cortisol levels and
depressed cortisol responses to ACTH stimulation. Blood for plasma
cortisol estimation (1I0mL in a lithium heparin tube, or plain tube)
should be taken at 8.00 or 9.00 a.m. In hypoadrenocorticism, the basal
plasma cortisol level is usually lower than 6mg/100 mL (170nmol/L),
often lower than 100nmol/L. In early hypoadrenocorticism, the cor-
tisol levels may still be in the low normal range and therefore a short
ACTH stimulation test is indicated. Plasma is collected before and
30min after 250mg of tetracosactrin (synthetic ACTH; Synacthen)
is injected intramuscularly or intravenously. In health, the plasma
cortisol level normally doubles from at least 200 nmol/L to more than
500nmol/L after tetracosactrin. In hypoadrenocorticism, the basal
cortisol level is low and does not rise by more than 200 nmol/L after
tetracosactrin is given.

Estimation of serum ACTH levels differentiates primary (ACTH
raised, usually above 200 ng/L) from secondary (ACTH low or normal)
hypoadrenocorticism.

Serum should be tested for autoantibodies to various tissues,
especially endocrine glands, and other investigations may be needed,
including radiography or CT or MRI scans of the skull (for pituitary
abnormalities), chest (for tuberculosis) or abdomen (for adrenal calci-
fication suggestive of tuberculosis or a mycosis).

A warning card should be carried (Fig. 6.15) and most patients are
treated with oral hydrocortisone and fludrocortisone.

Dental aspects

Adrenal crisis is rare in dentistry; a recent publication identified only
six reports in the past 65 years or so. Risks included unrecognized
adrenal insufficiency, poor health status and stability at the time of
treatment, pain, infection, having undergone an invasive procedure
and receipt of a barbiturate GA. Drugs such as barbiturates can
accelerate cortisol metabolism and can exacerbate the situation, as can
aminoglutethimide, azole antifungals, etomidate, metyrapone, pheny-
toin and rifampicin.

Nevertheless, despite the low risk, the danger of precipitating
hypotensive collapse is such that corticosteroids must be given

I am a patient on-

STEROID
TREATMENT

which must not be
stopped abruptly 3

and in the case of intercurrent illness

INSTRUCTIONS

DO NOT STOP taking the
steroid drug except on medical
advice. Always have a supply in
reserve.

In case of feverish iliness, acci-
dent, operation (emergency or
otherwise), diarrhoea or vomiting
2 the steroid treatment MUST be
continued. Your doctor may wish
you to have a LARGER DOSE or
an INJECTION at such times.

If the tablets cause indigestion
consult your doctor AT ONCE.
Always carry this card while
receiving steroid treatment and
show it to any doctor, dentist,
nurse or midwife whom you may
consult.

After your treatment has finished

may have to be increased 4

full details are available

from the hospital or general—Pp 5 you must still tell any new doctor,
. dentist, nurse or midwife that
STC‘le“monen shown overleaf you ha:re had steroid treatment.

Fig. 6.15 Steroid warning card. This is a blue card that should be carried at all
times by patients with hypoadrenocorticism or on systemic corticosteroids in view
of the danger of an adrenocortical crisis and collapse if the patient is subject to
trauma, stress or anaesthesia. (By permission of the Controller of Her Majesty’s
Stationery Office).

preoperatively. CS should generally be avoided unless the patient
has had corticosteroid cover. GA is obviously a matter for the expert
anaesthetist in hospital.

For dental surgery under LA, the glucocorticoid dose should be
doubled (up to 20mg hydrocortisone) 1 hour before surgery. After the
procedure, the dose of oral medication is doubled for 24 hours, and
then the normal dose is reinstated (http://cks.nice.org.uk/addisons-
disease; accessed 30 September 2013).

Brown or black pigmentation of the mucosa is seen in over 75% of
patients with Addison disease, but is not a feature of corticosteroid-
induced hypoadrenocorticism or of hypoadrenocorticism secondary
to hypothalamopituitary disease. Hyperpigmentation is related to high
levels of MSH and affects particularly those areas normally pigmented
or exposed to trauma (e.g. in the buccal mucosa at the occlusal line, or
the tongue, but also the gingivae). Other causes of oral pigmentation
(Ch. 11; especially racial pigmentation) are far more common and
need to be differentiated. Addison disease is a rare cause but must be
considered, particularly if there is hypotension, weakness, weight loss,
anorexia, nausea, vomiting or abdominal pain.

Acute adrenal insufficiency has several causes (see Table 6.15) and is
managed as described in Chapter 1.

Secondary adrenocortical insufficiency

Secondary adrenocortical insufficiency can be caused by corticosteroid
therapy and ACTH deficiency as a result of hypothalamic or pituitary
disease. It is then associated with other endocrine defects but no hyper-
pigmentation (ACTH levels are low) and blood pressure is virtually
normal (aldosterone secretion is normal).

Congenital adrenal hyperplasia

Congenital adrenal hyperplasia is the term given to a group of rare
autosomal recessive inborn errors of corticosteroid metabolism char-
acterized by defects in 21-hydroxylase or 11-hydroxylase, resulting in
lack of cortisol (adrenal insufficiency) and androgen excess. Male pre-
cocious puberty or female ambiguous genitalia can result.
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Box 6.5 Hyperadrenocorticism: clinical features

e Weakness

e Weight gain

e Truncal obesity

e Hypertension

e Hirsutism

e Amenorrhoea

e Cutaneous striae

e Personality changes

ADRENOCORTICAL HYPERFUNCTION
Adrenocortical hyperfunction may lead to release of excessive:

m  glucocorticoids (Cushing disease)
= mineralocorticoids (Conn syndrome or hyperaldosteronism)
= androgens (congenital adrenal hyperplasia).

Cushing disease
General aspects

Cushing disease is caused by excess glucocorticoid production by adrenal
hyperplasia secondary to excess ACTH production by pituitary basophil
adenomas. It is occasionally caused by ectopic ACTH from adrenal or
other tumours, such as small-cell lung carcinomas or carcinoid tumours.
A similar clinical picture results where there is ectopic production by a
tumour (usually a bronchial carcinoid tumour) of CRH.

Cushing syndrome is clinically similar but is caused by primary adre-
nal disease (adenoma or rarely carcinoma or micronodular bilateral
hyperplasia). However, most cases of Cushing syndrome have been
found to be due to microadenomas of the pituitary, so that the terms
Cushing disease and Cushing syndrome are in effect synonymous.

A similar clinical picture is produced by corticosteroid therapy or
rarely by the multiple endocrine adenoma syndromes (see later).

Clinical features

These are listed in Box 6.5. The most obvious feature is central obe-
sity, affecting the abdomen and also the face (moon face; Fig. 6.16).
Facial photographs from the past and more recently may show the
development of moon face, interscapular region (buffalo hump) and
trunk, but with relative sparing of the limbs. Hypertension is common.
Breakdown of proteins with conversion to glucose (gluconeogenesis)
leads to hyperglycaemia and possibly diabetes mellitus, osteoporosis,
muscle weakness, thinning of the skin, purpura and purplish skin
striae (Figs. 6.17 and 6.18). Other features may include hirsutism and
acne, oligomenorrhoea, infections and psychoses (Fig. 6.19).

General management

The main differential diagnoses are severe depression and alcoholism.

The diagnosis is confirmed by a raised plasma cortisol level and
absence of the normal diurnal variation in cortisol levels, normally
highest in the morning around 8.00 a.m. and lowest at midnight.
Another useful screening test is to measure plasma cortisol at
8.00-9.00 a.m. after giving 1 mg dexamethasone orally at midnight
to suppress the adrenal glands temporarily; in health, cortisol levels
fall but in Cushing syndrome there is no such fall (low-dose overnight
dexamethasone suppression test).

Fig. 6.16 Moon face in a patient with Cushing syndrome.

Fig. 6.17 Steroid purpura.

Localization of the cause as adrenal, pituitary or ectopic tumour
relies on the CRH stimulation test, which in turn depends on the
fact that the pituitary responds to CRH, whereas adrenal and other
tumours producing ectopic ACTH do not. Baseline plasma ACTH
and cortisol levels are first obtained, CRH is then given, and an exag-
gerated rise in ACTH and cortisol levels is demonstrated by patients
with pituitary Cushing but not by patients with other types of Cushing
syndrome. Other special dexamethasone tests or sampling from the
inferior petrosal sinus are needed to distinguish pituitary from adrenal
causes of Cushing syndrome. Other diagnostic aids include pituitary
MRI, tomography of the sella turcica, abdominal CT and adrenal
ultrasound scans.
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Fig. 6.18 Systemic corticosteroid therapy causes several complications, including
cutaneous striae as shown here.

In Cushing disease, the pituitary tumour is treated by trans-sphenoidal
microadenectomy and then, for those not cured, by pituitary irradia-
tion or an yttrium implant. Cyproheptadine or sodium valproate is
sometimes used where surgery is inappropriate.

In Cushing syndrome, the adrenal gland is usually irradiated or
excised (adrenalectomy), though ketoconazole, mitotane, aminogluteth-
imide or metyrapone can also be effective. Some patients subjected to
bilateral adrenalectomy develop pituitary ACTH-producing adenomas
with hyperpigmentation and symptoms related to the pituitary tumour
(Nelson syndrome). Cushing syndrome secondary to carcinoma of the
bronchus is not controllable by surgery but metyrapone, an inhibitor of
hydroxylation in the adrenal cortex, can relieve symptoms.

Steroid replacement is subsequently necessary in treated Cushing
disease/syndrome. Subacute adrenal insufficiency develops if corticos-
teroid dosage is reduced too quickly after replacement therapy in post-
surgical patients with Cushing syndrome. Features include lethargy,
abdominal pain, hypotension and psychological disturbances, and a
characteristic sign is scaly desquamation of the facial skin, particularly
of the forehead.

Dental aspects

LA is preferred for pain control. CS can be given, preferably with
nitrous oxide and oxygen. GA must be carried out in hospital.
Management complications may include:

= the need for corticosteroid cover; patients, once treated, are
maintained on corticosteroid replacement therapy and then are at
risk from an adrenal crisis if subjected to operation, anaesthesia
or trauma

hypertension

cardiovascular disease

diabetes mellitus

psychosis

Moon face

Buffalo hump

Hypertension

Diabetes
Hirsutism ) )
Weight gain
Liability to
infection

Skin striae/bruising

Myopathy
Osteoporosis

Fig. 6.19 Cushing syndrome.

= vertebral collapse or myopathy causing limited mobility
= multiple endocrine adenomatosis (MEA I; see later).

There are no specific oral manifestations of Cushing disease, but
patients have been referred for a suspected dental cause of the swollen
face.

Hyperaldosteronism
General aspects

Primary hyperaldosteronism (Conn syndrome) arises from an adrenal
cortex benign tumour or hyperplasia. Secondary hyperaldosteronism
arises from activation of the renin—angiotensin system in cirrhosis,
nephrotic syndrome, severe cardiac failure or renal artery stenosis.

Clinical features

High aldosterone secretion leads to potassium loss (hypokalaemia) —
causing muscle weakness and cramps, paraesthesia, polyuria and poly-
dipsia, and, since it is associated with a metabolic alkalosis, possibly
tetany —and sodium retention (causing hypertension but rarely oedema).

General management

Amiloride, or the aldosterone antagonist spironolactone, is given until
the affected adrenal gland can be excised.

Dental aspects

LA is used for pain control. CS may be helpful, especially if there is
hypertension. GA must, as always, be carried out in hospital. In the
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Table 6.16 Some uses of systemic corticosteroids

Adrenal insufficiency Addison disease
Adrenalectomy
Hypopituitarism
Asthma

Idiopathic thrombocytopenia

Allergic disorders
Blood dyscrasias
Lymphocytic leukaemia
Lymphoma
Connective tissue disorders Rheumatoid arthritis (rarely)
Systemic lupus erythematosus
Gastrointestinal disorders Ulcerative colitis
Crohn disease
Mucocutaneous diseases Pemphigus
Post-transplantation Any organ transplant
Renal disorders Nephrotic syndrome

Renal transplants

Table 6.17 Approximate potencies of systemic corticosteroids relative
to cortisol?

Short-acting Medium-acting Long-acting

Cortisone 1 Triamcinolone 5 Betamethasone 25
Methylprednisolone 5 Dexamethasone 30
Prednisolone 4

Prednisone 4

2Cortisol (hydrocortisone) = 1.

untreated patient, hypertension and muscle weakness are the main
complications. Competitive muscle relaxants may be dangerous, as
they can cause profound paralysis.

If bilateral adrenalectomy has been carried out, the patient is at risk
from collapse during dental treatment and therefore requires corticos-
teroid cover.

Autoimmune polyendocrinopathy syndrome

See later.

SYSTEMIC CORTICOSTEROID THERAPY
General aspects

Corticosteroids are frequently used to suppress inflammation and to
suppress graft rejection, and occasionally to replace missing hormones
(in Addison disease or after adrenalectomy; Table 6.16). Steroids have
different potencies (Table 6.17).

Corticosteroids are an essential part of the body’s response to
stresses such as trauma, infection, GA or operation. At such times
there is normally an enhanced adrenal corticosteroid response related
to the degree of stress. In patients given exogenous steroids, the
enhanced adrenal corticosteroid response may not follow.

Corticosteroids have a negative feedback control on hypothalamic
activity and ACTH production; there is thus suppression of the
HPA axis and the adrenals may become unable to produce a steroid
response to stress. When the adrenal cortex is unable to produce the
necessary steroid response to stress, acute adrenal insufficiency (adre-
nal crisis) can result, with rapidly developing hypotension, collapse
and possibly death.

Suppression of the HPA axis becomes profound if corticosteroid
treatment has been prolonged and/or the dose of steroids exceeds
physiological levels (more than about 7.5mg/day of prednisolone
[prednisone]). Adrenal suppression is less when the exogenous steroid
is given on alternate days or as a single morning dose (rather than as
divided doses through the day). ACTH (corticotropin) has been used
in the hope of reducing adrenal suppression but the response is vari-
able and unpredictable, and wanes with time.

However, adrenal function may even be suppressed for up to a week
after cessation of steroid treatment lasting only 5 days. If steroid treat-
ment is for longer periods, adrenal function may be suppressed for
at least 30 days and perhaps for 2-24 months after the cessation of
treatment. Patients who are on corticosteroid therapy, or have been
on it within the past 30 days, may be at risk from adrenal crisis; those
who have been on corticosteroids during the previous 24 months may
also be at risk, if they are not given supplementary corticosteroids
before and during periods of stress such as operation, GA, infection
or trauma. Patients who have used systemic corticosteroids should be
warned of the danger and should carry a steroid card indicating the
dosage and the responsible physician (see Fig. 6.15). Metal bracelets or
necklaces with the diagnosis engraved on them are available: for exam-
ple, from MedicAlert Foundation (http://www.medicalert.org.uk).

However, the frequency and extent of the adrenocortical suppres-
sion (and the need for supplementary corticosteroids before and dur-
ing periods of stress) are unclear and have been questioned. Although
the evidence for the need for steroid cover may be questionable, medico-
legal and other considerations suggest that one should err on the side
of caution and fully inform and discuss with the patient, take medical
advice in any case of doubt, and give steroid cover unless confident
that collapse is unlikely.

Clinical features

Long-term systemic use of corticosteroids can cause many other adverse
effects, often beginning soon after the start of treatment, and can lead
to significant morbidity or mortality (Table 6.18). Complications
includes immediately obvious effects such as Cushingoid weight gain
around the face (moon face) and upper back (buffalo hump), and hir-
sutism. Other possible complications are shown in Table 6.18.

General management

Complications may be reduced but not abolished if steroids are given
on alternate days. In order listed above, patients on systemic steroids
are usually monitored and given drugs prophylactically:

= There should be no contraindications such as hypertension
(Ch. 5), diabetes or latent tuberculosis.

= The smallest effective steroid dose should be given, ideally in the
morning on alternate days.

= Systemic corticosteroids cause the greatest risk of adrenocortical
suppression, so topical steroids should always be used in
preference, provided that the desired therapeutic effect is
achievable. However, there can even be adrenocortical suppression
from extensive application of steroid skin preparations,
particularly if occlusive dressings are used, or from some use in
the mouth if ulceration is extensive and potent steroids are used.

= The patient must be given a warning card and told about the
dangers of withdrawal and about side-effects. There should never
be abrupt withdrawal of the steroid. The dose should be raised if
there is illness, infection, trauma or operation.
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Table 6.18 Complications of systemic corticosteroid therapy

Cardiovascular

Dermatological

Gastrointestinal
Immunosuppressive

Neurological

Metabolic

Cerebrovascular accidents

Hypertension

Myocardial infarction

Acne

Bruising

Hirsutism

Striae

Peptic ulcer

Increased susceptibility to infections
Neoplasms in the long term

Cataracts

Mood changes

Psychosis

Fat redistribution (moon face and buffalo hump)
Growth retardation
Hypothalamic—pituitary—adrenal suppression
Impaired glucose tolerance or diabetes mellitus
Loss of sodium and potassium

Muscle weakness

Osteoporosis

Weight gain

Weight, chest radiography, bone mineral density, blood pressure

Table 6.19 Suggested management of patients with a history of systemic

corticosteroid therapy

No steroids Steroids taken

for previous during previous Steroids
Procedure 12 months 12 months currently taken
Conservative No cover Give usual oral Double oral
dentistry or required steroid dose steroid dose in

dentoalveolar
surgery

(e.g. single
extraction
under LA)

Consider cover
if large doses

Intermediate
surgery (e.g.

multiple of steroid were
extractions, given. Test

or surgery adrenocortical
under GA) function (ACTH

stimulation test)

Maxillofacial Consider cover
surgery or if large doses
trauma of steroid were

given. Test
adrenocortical
function (ACTH
stimulation test)

in morning or
hydrocortisone?®
25-50mg i.v.
preoperatively

Give usual oral
steroid dose in
morning plus
hydrocortisone?®
25-50mg i.v.
preoperatively
and i.m. 6-hourly
for 24h

Give usual oral
steroid dose in
morning plus
hydrocortisone?®
25-50mg i.v.
preoperatively
and i.m. 6-hourly
for 72h

morning or give
hydrocortisone?
25-50mg i.v.
preoperatively
Continue
normal steroid
medication
postoperatively

Double oral
steroid dose in
morning plus give
hydrocortisone?
25-50mg i.v.
preoperatively
and i.m. 6-hourly
for 24h. Then
continue normal
medication

Double oral
steroid dose in
morning plus give
hydrocortisone?
25-50mg i.v.
preoperatively
and i.m. 6-hourly
for 72h. Then

and blood glucose baseline measures should be taken and these
parameters monitored.
= Ranitidine and calcitriol or disodium etidronate are often given.

Dental aspects

Cortisol is the major glucocorticoid in humans and is involved in
metabolic processes, vascular tonicity, inflammatory responses and
the control of response to stresses such as trauma, infection, GA or
surgery. Secretion from the adrenals is regulated via the HPA axis by
involving ACTH. In patients given exogenous corticosteroids (ster-
oids), this feedback response may not occur and acute adrenal insuf-
ficiency (adrenal crisis) may result, as the adrenal cortex is unable to
produce the necessary steroid response to stress.

Suppression of the HPA axis becomes deeper if treatment with
exogenous steroids is prolonged and the dose exceeds physiological
levels (over 7.5mg/day of prednisolone [prednisone]).

Adrenal suppression is likely if the patient is currently on daily sys-
temic corticosteroids at doses of 10mg prednisolone or above, or has
been in the last 3 months.

Adrenocortical function may be suppressed if:

= the patient is currently on daily systemic corticosteroids at doses
above 5mg prednisolone

= corticosteroids have been taken regularly during the previous
30 days

m corticosteroids have been taken for more than 1 month during
the past year.

During intercurrent illness or infection, after trauma, or before
operation or anaesthesia, these patients may require a higher steroid
dosage. Steroid supplementation should be considered before stressful
procedures. It is recognized that dentoalveolar or maxillofacial surgery
may result in stress, but most other forms of dental treatment cause
little response.

continue normal
medication

2Hydrocortisone sodium succinate (e.g. Efcortelan soluble) or phosphate given
immediately preoperatively and blood pressure monitored.

Patients on long-term systemic steroid medication have been recom-
mended to receive supplementary glucocorticoids or ‘steroid cover’ when
undergoing certain types of stressful treatment, including dentistry.
Several studies, however, confirm the low likelihood of significant adre-
nal insufficiency, even following major surgical procedures.

Patients on long-term steroid medication may therefore not require
supplementary ‘steroid cover’ for routine dentistry, including minor
surgical procedures, under LA. Those with adrenal hypofunction or
those undergoing GA for surgical procedures may require supple-
ment-ary steroids, depending on the dose of steroid and duration
of treatment. Individuals who have taken steroids in excess of 10mg
prednisolone, or equivalent, within the last 3 months, should be con-
sidered for supplementation. Patients who have not received steroids
for more than 3 months are considered to have full recovery of the
HPA axis and require no supplementation. Traditionally, minor opera-
tions under LA were covered by giving the usual oral steroid dose in
the morning and oral steroids 2-4 hours pre- and postoperatively
(25-50mg hydrocortisone or 20mg prednisolone or 4 mg dexametha-
sone) or by giving intravenous 25-50mg hydrocortisone immediately
before operation (Table 6.19). These Nicholson’s guidelines are not
universally accepted, as they require intravenous administration of
steroids. For this reason, regimens such as doubling the normal daily
oral steroid dose on the day of procedure (Gibson & Ferguson, 2004)
are now more commonly used.

The blood pressure must be carefully watched during surgery and
especially during recovery, and steroid supplementation given immedi-
ately if it starts to fall. Intravenous hydrocortisone must be immediately
available for use if the blood pressure falls or the patient collapses.
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Cover for major operations can be provided by giving at least
25-50mg hydrocortisone sodium succinate intramuscularly or intra-
venously (with the pre-medication) and then 6-hourly for a further
24-72 hours (see Table 6.19). Corticosteroids given by intramuscular
injection are more slowly absorbed and reach lower plasma levels than
when given intravenously or orally.

Drugs, especially sedatives and general anaesthetics, are a hazard
and it is extremely important to avoid hypoxia, hypotension or haem-
orrhage. Patients may also require special management as a result
of diabetes, hypertension, poor wound healing or infections. Aspirin
and other NSAIDs should be avoided, as they may increase the risk
of peptic ulceration. Osteoporosis introduces the danger of fractures
when handling the patient.

Topical corticosteroids for use in the mouth are unlikely to have
any systemic effect but predispose to oral candidosis. Susceptibility
to infection is increased by systemic steroid use (see later) and there
is a predisposition to herpes virus infections (particularly herpes sim-
plex). Chickenpox is an especial hazard to those who are not immune
and fulminant disease can result. Passive immunization with varicella
zoster immunoglobulin is indicated for non-immune patients who are
on systemic corticosteroids (or who have been on them within the
previous 3 months), if exposed to chickenpox or zoster. Immunization
should be given within 3 days of exposure.

Wound healing is impaired and wound infections are more frequent.
In addition to careful aseptic surgery, prophylactic antimicrobials may
be indicated.

Long-term and profound immunosuppression may lead to the
appearance of hairy leukoplakia, Kaposi sarcoma, lymphomas, lip
cancer, oral keratosis or other oral complications (Ch. 20).

Corticosteroids can also mask the presence of many serious diseases
that may influence dental care, as well as causing suppression of the
adrenocortical response to stress (see Table 6.19 for management).

POLYCYSTIC OVARY SYNDROME (PCOS)

Polycystic ovary syndrome (PCOS) presents with hirsutism, acne, oligo-
menorrhoea and subfertility. Other features include obesity, acanthosis
nigricans and hypertension (and premature balding in male relatives).

ADRENAL MEDULLA

The adrenal medulla secretes the catecholamines noradrenaline (nor-
epinephrine) and adrenaline (epinephrine) in response to hypotension,
hypoglycaemia and other stress, their release being regulated by the
central nervous system.

PHAEOCHROMOCYTOMA
General aspects

Phaeochromocytomas are rare, usually benign tumours; they are
most commonly found in the adrenal medulla (producing adrenaline
[epinephrine]) but others arise in other neuroectodermal tissues such
as paraganglia or the sympathetic chain and produce noradrenaline
(norepinephrine) or dopamine. Ten per cent of phacochromocytomas
are familial, 10% are bilateral, 10% are outside the adrenals and 10%
are malignant. Phacochromocytomas may occasionally be associated
with other tumours — neurofibromatosis; endocrine tumours, par-
ticularly medullary carcinoma of the thyroid and hyperparathyroidism
(multiple endocrine adenomatosis: MEA II or III [see later]); von
Hippel-Lindau disease (cerebelloretinal haemangioblastomatosis); and

gastric leiomyosarcoma, pulmonary chondroma and testicular tumours
(Carney triad).

Clinical features

Typical features are episodes of anxiety, headache, epigastric discom-
fort, palpitations, tachycardia, arrhythmias, hypertension, sweating,
pyrexia, flushing and glycosuria.

General management

Plasma catecholamines (collected at rest in the supine position) may
be raised but are less reliable than urinary assays. Diagnosis is sup-
ported by finding excessive urinary catecholamines and their metabo-
lites, such as vanillylmandelic acid (VMA) or metanephrines. The
tumour is located by CT, MRI, venous catheterization, arteriography,
ultrasonography and radionuclide scanning, such as iodine-131-meta-
iodobenzylguanidine (MIBG). The tumour is excised after the blood
pressure has been controlled with an alpha-blocking agent (e.g. phen-
oxybenzamine) and a beta-blocker.

Dental aspects

Acute hypertension and arrhythmias may complicate dental treatment.
Elective treatment should therefore be deferred until after surgical
treatment of the phacochromocytoma. If emergency care is required,
the blood pressure should first be controlled with alpha-blockers (such
as phenoxybenzamine or prazosin) and then beta-adrenergic blockers
(such as propanolol).

Patients who have had adrenal surgery may suffer from hypoadreno-
corticism, since the adrenal cortex is inevitably damaged at operation.
These patients therefore require steroid cover at operation. Local
analgesia is then generally safe and adrenaline (epinephrine) in modest
amounts is unlikely to have any significant adverse effect. CS may be
desirable to control anxiety and endogenous adrenaline production.

GA must only be given in hospital; neuroleptanalgesia, using a
combination such as droperidol, fentanyl and midazolam, may be the
most satisfactory choice.

Phaeochromocytoma is occasionally associated with oral mucosal
neuromas (MEA III syndrome; see later).

THYROID GLAND

The thyroid gland is under the influence of thyroid-stimulating hor-
mone (TSH or thyrotropin) from the pituitary gland, which is itself
regulated by thyrotropin-releasing hormone (TRH) from the hypo-
thalamus. Thyroid hormones stored as iodide-rich ‘thyroid colloid’ are
thyroxine (T4; tetra-iodothyronine), which has a half-life of 1 week,
and is converted to tri-iodothyronine (T3), the active form, which has
a half-life of 1 day. Thyroid hormones feed back to the hypothalamus
and pituitary to regulate TSH release.

Thyroid hormones act on metabolism by regulating protein synthe-
sis via effects on gene transcription and messenger RNA stabilization,
and have profound effects on the sensitivity of tissues to catechola-
mines, as well as on mitochondrial oxidative activity, synthesis and
degradation of proteins, differentiation of muscle fibres, capillary
growth and levels of antioxidant compounds.

Thyroid function tests (Table 6.20) include serum levels of T4 and
T3. Free T4 and free T3 provide a better assessment of the thyroid
status than do total T4 and T3 since about 95% of thyroid hormones is
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Table 6.20 Tests of thyroid function

Test Hyperthyroidism Hypothyroidism
T4 serum level T I

T3 serum level 1 1

Free thyroxine index 1 |

T3 resin uptake 1 1

Serum thyroid-stimulating | i

hormone (TSH)

Thyroid-releasing hormone (TRH) ND 1

test (release of TSH by TRH)

Radio-iodine uptake it ND

Thyroid autoantibodies LATS Thyroglobulin

autoantibodies

LATS = long-acting thyroid stimulator; ND = not done; T3 = tri-iodothyronine;
T4 = thyroxine (tetraiodothyronine).

2Depressed in pituitary hypofunction.

PNot suppressed by administration of T3.

bound to plasma proteins, especially thyroid-binding globulin (TBG)
and thyroid-binding pre-albumin (TBPA). TSH levels can be assayed.
Thyroid antibody tests, ultrasound and radio-iodine uptake using
iodine-131 or 123 are the other common thyroid function tests.

LINGUAL THYROID

The thyroid normally develops as a downgrowth from the foramen cae-
cum at the junction of the posterior third with the anterior two-thirds
of the tongue. Rarely, ectopic thyroid tissue remains in this tract and
may be seen as a lump in the midline between the foramen caecum and
epiglottis, but has also been recorded in the oropharynx, infra-hyoid
region, larynx, oesophagus, heart and mediastinum. A lingual thyroid
is seen mainly in females and is often asymptomatic, but it may cause
dysphagia, airway obstruction or even haemorrhage. Hypothyroidism
may be associated in about one-third of cases and, occasionally, the lin-
gual thyroid becomes malignant. There is a raised incidence of thyroid
disease in relatives.

A lingual thyroid may not be suspected until the lump in the tongue
has been biopsied or excised and examined histologically. The diagnosis
can be confirmed by iodine-123, iodine-131 or technetium-99 uptake
in the tongue, by biopsy, by CT scanning without contrast or by MRI.

Treatment depends on the size of the lingual thyroid but thyroxine may
be needed and, if the lump does not regress sufficiently, the lingual thyroid
can be ablated; this is best done by surgery, or, if the patient is unfit, by
iodine-131, if normal functioning thyroid tissue is identified in the neck.

GOITRE

A goitre is an enlarged thyroid gland (Fig. 6.20). Most goitres are
acquired and seen in Graves disease or thyroiditis (Box 6.6).

The cause of the goitre should be sought. One rare cause is a medul-
lary carcinoma of the thyroid, which can be part of a multiple endo-
crine adenomatosis syndrome (MEA II and MEA I1I).

Thyroid function is assessed to determine whether it is normal
(euthyroid), hyperactive (hyperthyroid) or hypoactive (hypothyroid).

Most goitres do not require surgery but this is indicated if there
is a danger of airways obstruction (cough, voice changes, dyspnoea,
tracheal deviation or dysphagia) or for cosmetic reasons.

Dental management in goitre may be influenced by abnormal thy-
roid function, by the underlying cause of the goitre or by complica-
tions such as respiratory obstruction.

Fig. 6.20 Goitre.

Box 6.6 Causes of goitre

e Physiological
e Puberty
e  Pregnancy
e Low iodine intake or natural goitrogens (endemic goitre)
e Drugs
e Thiouracil
e Carbimazole
e  Potassium perchlorate
e Lithium
e Phenylbutazone
e Thyroid disease
e Graves disease (toxic goitre)
e Dyshormonogenesis
e Carcinoma
e Hashimoto thyroiditis

THYROID NODULES

A nodule in the thyroid gland may represent a neoplasm (Fig. 6.21).
Thyroid function tests and ultrasound-guided needle biopsy are indi-
cated. Radio-iodine thyroid scans (nuclear medicine thyroid scanning)
does not conclusively determine whether thyroid nodules are benign or
malignant but are useful to evaluate the functional status of thyroid
nodules in patients who are hyperthyroid. A nodule that takes up radio-
iodine is termed a hot nodule and is unlikely to be malignant — more
usually it is an adenoma. A nodule that fails to take up the radio-iodine
is termed a cold nodule, and may be malignant — usually a papillary,
follicular or medullary cell carcinoma; needle biopsy is indicated.
Treatment may be surgical, irradiation or sorafenib — now approved to
treat differentiated thyroid carcinoma (DTC).

HYPOTHYROIDISM
General aspects

Hypothyroidism may be primary (due to thyroid disease) or secondary
(due to hypothalamic or pituitary dysfunction). The common causes
are thyroid loss from surgery or destruction by irradiation of the neck
or thyroid gland. Autoimmune disease (Hashimoto thyroiditis), asso-
ciated with autoantibodies to thyroglobulin and thyroid microsomes,
and drugs such as amiodarone, carbimazole, lithium or radio-iodine
may be implicated. Rare cases in the developed world are caused by
iodine deficiency.
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Fig. 6.21 Thyroid nodule.

Box 6.7 Hypothyroidism: typical clinical features

e Angina

e Bradycardia

e Cold intolerance

e Constipation

e Decreased appetite

e Decreased sweating

e Dry cold skin

e Hair loss

e Hoarseness

e Ischaemic heart disease
e Menorrhagia

e Periorbital oedema

e Psychosis

e Serous effusions

e Slow cerebration, poor memory
e Slow reactions

e Weight gain

Clinical features

Hypothyroidism is often unrecognized. Subclinical hypothyroidism,
with raised TSH but normal T4 levels, may be found in up to 10% of
postmenopausal females. However, hypothyroidism can cause weight
gain, lassitude, dry skin, myxoedema, loss of hair, cardiac failure,
ischaemic heart disease, bradycardia, anaemia, neurological or psychi-
atric changes, hypotonia, cerebellar signs of ataxia, tremor, dysmetria,
polyneuropathy, cranial nerve deficits, entrapment neuropathy (e.g.
carpal tunnel syndrome), myopathic weakness, dementia, apathy, men-
tal dullness, irritability and sleepiness (Box 6.7; Fig. 6.22).

Hoarseness and hypothermia and may be complicated by coma.
Sjogren syndrome (Ch. 16) may be associated. Congenital hypothy-
roidism (cretinism) has similar features, together with an enlarged
tongue and learning impairment.

General management

The diagnosis is confirmed by demonstrating low serum T4 and T3
levels. TSH levels are raised in primary hypothyroidism and depressed
in secondary hypothyroidism. Serum antibodies are detectable in
Hashimoto thyroiditis — thyroid microsomal antibodies (TMAbs) in
95%, thyroglobulin antibodies (TGADbs) in 60%.

Slow cerebration
Hair loss

Eyebrow

thinning Myxoedematous facies

Ischaemic heart
disease

Weight gain

Hypothermia

Pre-tibial oedema

Fig. 6.22 Hypothyroidism.

Symptomatic patients are managed with daily oral thyroxine
sodium. Treatment is started slowly but angina, myocardial infarction
or sudden death may be precipitated, especially if there is evidence of
ischaemic heart disease.

Dental aspects

The main danger is precipitation of myxoedema coma by the use
of sedatives (including diazepam or midazolam), opioid analgesics
(including codeine) or tranquillizers. These should therefore be either
avoided or given in a low dose. LA is satisfactory for pain control. CS
can be carried out with nitrous oxide and oxygen. Diazepam or mida-
zolam may precipitate coma.

GA may be complicated because of possible ischaemic heart disease
and the danger of coma, and the respiratory centre is also hypersensi-
tive to drugs such as opioids or sedatives. GA, if unavoidable, should
be delayed if possible until thyroxine has been started.

Associated problems may include hypoadrenocorticism, anaemia,
hypotension, diminished cardiac output and bradycardia. Occasional
associations include hypopituitarism and other autoimmune disorders
such as Sjogren syndrome.

Povidone-iodine and similar compounds are best avoided.

HYPERTHYROIDISM
General aspects

Hyperthyroidism is usually associated with a diffuse goitre due to
autoimmune disease (Graves disease, primary hyperthyroidism) when
there are thyroid-stimulating autoantibodies against TSH receptor
antibodies (TRAbs) and TMAbs. Sometimes, a hyperfunctioning
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Box 6.8 Hyperthyroidism: typical clinical features

e Amenorrhoea

e  Atrial fibrillation

e Diarrhoea

e  Excess sweating

e Exophthalmos in some
e Gynaecomastia

e Heart failure

e Heat intolerance

e Increased appetite
e Irritability

e No hair loss

e No voice change

e  Psychosis

e Tachycardia

e Tremor

e Warm moist skin

e Weight loss

(toxic) multinodular goitre or nodule due to one or more thyroid
adenomas produces excess thyroxine. Ninety per cent of the swellings
are benign. Rarely, thyroiditis, thyroid hormone overdosage or ectopic
thyroid tissue causes a goitre.

Clinical features

Hyperthyroidism may cause exophthalmos, eyelid lag and eyelid retrac-
tion (Box 6.8, Figs. 6.23 and 6.24); it mimics the effects of adrenaline
(epinephrine), and can cause anorexia, vomiting or diarrhoea, weight
loss, anxiety and tremor, sweating and heat intolerance. Cardiac distur-
bances, particularly in older patients, include tachycardia, arrhythmias
(especially atrial fibrillation) or cardiac failure.

Thyrotoxic periodic paralysis comprises attacks of mild to severe
weakness, during which serum potassium levels are generally low.

Myasthenia gravis may occasionally be associated.

General management

The diagnosis is confirmed by raised serum levels of T3 and T4.
Circulating TMAbs and TRADbs are found in 55% of patients with
Graves disease. A scan or radioactive iodine uptake can differentiate
causes of hyperthyroidism: subacute thyroiditis (low uptake) versus
Graves disease (high uptake).

Hyperthyroidism can be treated with beta-blockers (which achieve
rapid control of many of the signs and symptoms by moderating sym-
pathetic overactivity, but suddenly stopping beta-blocker treatment
can precipitate a thyroid crisis within 4 hours). Carbimazole, the usual
antithyroid drug, can suppress the bone marrow and cause rashes.
Todine-131 is effective but can result in hypothyroidism. There appears
to be no risk of neoplastic change. Surgery is effective but leads to
hypothyroidism in about 30%. Hypoparathyroidism and recurrent
laryngeal nerve palsy are rare complications.

In untreated patients with hyperthyroidism, pain, anxiety, trauma,
GA or premature cessation of antithyroid treatment may precipitate a
thyroid (thyrotoxic) crisis, characterized by anxiety, tremor and dysp-
noea, which can progress to ventricular fibrillation. Medical assistance
is essential, as treatment requires the use of potassium iodide and
propylthiouracil, and propranolol or chlorpromazine.

Anxiety

Eyelid lag
Exophthalmos/proptosis

Thyroid gland swelling

Hypertension
Tachycardia

Warm, moist,
erythematous skin

\—— Tremor
0

Diarrhoea

Weight loss

Fig. 6.23 Hyperthyroidism.

Fig. 6.24 Exophthalmos.

Dental aspects

Patients with sympathetic overactivity in untreated hyperthyroidism can
be anxious and irritable, and may faint. LA is the main means of pain
control; any risk of adrenaline (epinephrine) exacerbating sympathetic
overactivity is only theoretical and prilocaine with felypressin is not known
to be safer than lidocaine. CS is frequently desirable to control excessive
anxiety. Benzodiazepines may potentiate antithyroid drugs, and therefore
nitrous oxide, which is more rapidly controllable, is probably safer.
Povidone—iodine and similar compounds are best avoided.
Carbimazole occasionally causes agranulocytosis, which may cause
oral or oropharyngeal ulceration. Otherwise, the treated thyrotoxic
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Fig. 6.25 Parathyroid vitamin D and calcium metabolism.
Table 6.21 Parathyroid function tests
Alkaline
Calcium? Phosphate?® phosphatase Urea?®
Primary hyperparathyroidism
Without bone lesions 1 1 N N
With bone lesions 1 Nor| 1 Nor 1t
Secondary hyperparathyroidism
Due to renal failure Nor | N or ¢ N or ¢ 1
Due to malabsorption Nor | 1 1 N
Tertiary hyperparathyroidism
With bone lesions 1 Nor | 1 N or ¢
Without bone lesions T l N N or 1
Hypoparathyroidism l 1 N N
Pseudohypoparathyroidism l 1 N N
Pseudo-pseudohypoparathyroidism N N N N
Vitamin D deficiency 1 Nor | 1 N

N = normal.
2Serum concentrations.

patient presents no special problems in dental treatment. However,
after treatment of hyperthyroidism, the patient is at risk from hypo-
thyroidism, which may pass unrecognized. This point must be borne
in mind especially if a GA is required.

PARATHYROID GLANDS

The parathyroids are four pea-sized glands located on the back of the
thyroid gland in the neck, which produce parathyroid hormone (PTH).
Occasionally, congenitally ectopic parathyroid glands are embedded in

the thyroid, the thymus or the chest. In most such cases, ectopic glands
function normally.

PTH and vitamin D both act to control plasma calcium levels.
PTH secretion is stimulated by a fall in the level of the plasma ionized
calcium. PTH acts on the kidneys to increase renal reabsorption of
calcium and impair phosphate reabsorption (Fig. 6.25). PTH enhances
gastrointestinal absorption of calcium and promotes osteoclastic bone
resorption, causing a rise in the plasma level of calcium and of the
osteoblastic enzyme alkaline phosphatase (Table 6.21). Both bone min-
eral and matrix are degraded, and the amino acids, such as hydroxy-
proline, thus released are not reused but are excreted in the urine.
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Box 6.9 Hypoparathyroidism: clinical features

e Acute pancreatitis

e Candidosis®

e Cataracts?

e Constipation

e Dental defects®

e Epilepsy

e Hypertension

e  Psychiatric disorders
e Tetany

e Weakness

20nly in some types of congenital hypoparathyroidism.

HYPOPARATHYROIDISM
General aspects

The most frequent cause of hypoparathyroidism is thyroidectomy,
but it is relatively transient and typically resolves when the remaining
parathyroid tissue undergoes compensatory hyperplasia. Rare cases of
idiopathic hypoparathyroidism are congenital.

Clinical features

Low plasma calcium leads to muscle irritability and tetany, with
facial twitching (Chvostek’s sign; contracture of the facial muscles
upon tapping over the facial nerve); carpopedal spasms (Trousseau’s
sign; contracture of the hand and fingers (main d’accoucheur —
obstetrician’s hand) on occluding the arm with a cuff); numbness and
tingling of arms and legs; and even laryngeal stridor (Box 6.9 and
Fig. 6.26).

Rare cases of idiopathic hypoparathyroidism may be associated with
CATCH 22 (Ch. 37), or other endocrine defects — especially hypoad-
renocorticism — associated with multiple autoantibodies (see Table
6.22) and cataracts, calcification of the basal ganglia, defects of the
teeth and, sometimes, chronic mucocutaneous candidosis.

Pseudohypoparathyroidism is characterized by normal or raised
PTH secretion but unresponsive tissue receptors, and has clinical
features similar to idiopathic hypoparathyroidism, but there is short
stature and small fingers and toes, with a liability to develop cataracts,
and no dental defects. Similar appearance in patients with normal bio-
chemistry is termed pseudo-pseudohypoparathyroidism.

General management

Diagnosis is from low plasma calcium; phosphate is often raised (see
Table 6.21). Replacement therapy includes vitamin D and calcium
supplements.

Dental aspects

There may be facial paraesthesia and facial twitching caused by tetany
(Chvostek’s sign). Idiopathic (congenital) hypoparathyroidism may
feature enamel hypoplasia, shortened roots with osteodentine forma-
tion, delayed eruption and sometimes chronic mucocutaneous candi-
dosis (see Box 6.9).

Tetany
Facial twitching:
Chvostek's sign

Circumoral paraesthesia

Laryngeal stridor

Contracture of
hands and fingers:
Trousseau's sign

Numbness/ —
tingling of
arms/legs

Fig. 6.26 Hypoparathyroidism.

LA is satisfactory. CS can be given, preferably after replacement
therapy. Dental management may be complicated by tetany, seizures,
psychiatric problems or learning disability, hypoadrenocorticism, dia-
betes mellitus or other endocrinopathies or arrhythmias.

HYPERPARATHYROIDISM
General aspects

Primary hyperparathyroidism is usually caused by a parathyroid
adenoma and is seen in postmenopausal women. Rare causes include
carcinoma of the parathyroids.

Secondary hyperparathyroidism is a response to low plasma calcium
caused by chronic renal failure or prolonged dialysis, or by severe mal-
absorption, and is rising in frequency.

Tertiary hyperparathyroidism follows prolonged secondary hyper-
parathyroidism, which has become autonomous.

Clinical features

The main features (Box 6.10) include hypercalcaemia and renal disease
(most patients have renal calcifications), skeletal disease (bone pain,
pathological fractures, giant cell tumours, bone rarefaction), peptic
ulceration, pancreatitis, hypertension and arrhythmias (Fig. 6.27).
Therefore, the expression ‘stones, bones and abdominal groans’ some-
times applies.

Hyperparathyroidism may occasionally be familial and associated
with tumours of other endocrine glands (MEA 1, II and III).
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Box 6.10 Hyperparathyroidism: clinical features

e Bone resorption

e Nephrocalcinosis

e  Peptic ulcer: pain

e Polyuria

e  Psychiatric disorders
e Renal stones

Depression, psychosis,
lethargy, apathy,
weakness

Root resorption
Pulp stones
Loss of lamina dura
Bone rarefaction

Polydipsia
Nausea

Hypertension

Heart block

Peptic ulceration

Renal colic
Haematuria
Back pain
Polyuria

Constipation

Polyuria

Anorexia
Weight loss

Arthralgia

Bone pain
Pathological fractures
Giant cell lesions

Fig. 6.27 Hyperparathyroidism (‘stones, bones and abdominal groans’).

General management

The diagnosis in primary hyperparathyroidism is confirmed by raised
PTH levels, raised serum calcium, low or normal phosphate level, and
normal or raised alkaline phosphatase. Primary hyperparathyroidism
is treated by parathyroidectomy, but medical treatment such as active
vitamin D hormone (1,25-dihydroxycholecalciferol; 1,25-DHCC) is
useful in those with severe bone disease. Secondary hyperparathy-
roidism often responds to 1,25-DHCC but not to dietary vitamin D
(cholecalciferol). Parathyroidectomy may be needed. Tertiary hyper-
parathyroidism requires parathyroidectomy.

Calcimimetics, drugs which bind to the calcium-sensing receptors of
the parathyroid glands and lower the sensitivity for receptor activation
by extracellular calcium, diminish PTH release, and may become use-
ful for the treatment of primary and secondary hyperparathyroidism.

Dental aspects

Dental changes in hyperparathyroidism include loss of the lamina
dura and generalized bone rarefaction, but giant cell lesions are late

Table 6.22 Multiple endocrine adenoma (MEA) syndromes

MEA type | MEA type Il (lla) MEA type llI (IIb)
Werner Sipple Schmidt
syndrome syndrome syndrome
Genetics Menin gene Ret gene Ret gene
Adrenals Adenoma Phaeochro- Phaeochro-
mocytoma in 33% mocytoma in 70%
Pancreas Nesidioblastoma, - -
Zollinger-Ellison
syndrome,
insulinoma
Parathyroid Hyperplasia Hyperplasia Hyperplasia
Pituitary Adenoma - -
(usually
prolactinoma)
Thyroid + Medullary cell Medullary cell
carcinoma carcinoma in
in 75-100%2 up to 80-100%
(calcitonin- (calcitonin-
secreting) secreting)
Others Carcinoid, Dermal Oral mucosal
lipomas, neuroma neuromas,
gastrinoma Marfanoid skeletal

anomalies, visual
disturbances

2Causes raised serum calcitonin levels and low serum calcium levels.

and uncommon. Giant cell lesions of hyperparathyroidism (brown
tumours) are rare but histologically indistinguishable from central
giant cell granulomas of the jaws. If, therefore, a giant cell lesion is
found, particularly in a middle-aged patient or in a patient with renal
failure, parathyroid function should be investigated.

LA is the main means of pain control, especially if hypertension
and arrhythmias are present. CS is preferably carried out with nitrous
oxide and oxygen. GA may be challenging because of cardiovascular
complications and sensitivity to muscle relaxants. Dental treatment
in hyperparathyroidism may be complicated by renal disease, peptic
ulceration, bone fragility or pluriglandular disease.

MULTIPLE ENDOCRINE ADENOMA SYNDROMES

Multiple endocrine adenoma (MEA) syndromes, also known as the mul-
tiple endocrine neoplasia (MEN) syndromes, are rare autosomal domi-
nant diseases affecting several endocrine glands, often with hyperfunction
(Table 6.22); they are distinct from polyglandular autoimmune syndromes
(see below). All MEA syndromes feature parathyroid hyperplasia and
hypercalcaemia. Type III is most relevant to dentistry. In the latter, numer-
ous small plexiform neuromas form in the oral mucosa, lips, eyelids and
skin. The patient may also have a Marfanoid habitus and diarrhoea.

POLYGLANDULAR AUTOIMMUNE SYNDROMES

Polyglandular autoimmune syndromes feature multiple endocrine defi-
ciencies, due to autoantibodies to the glands, most commonly Addison
disease and hypoparathyroidism.

As shown in Table 6.23, chronic mucocutaneous candidosis is a very
frequent feature in type 1. Its onset is frequently in infancy and it can
precede any glandular deficiencies by 10 or more years. Occasionally
this sequence is reversed but, in either case, treatment of the glandular
deficiency has no effect on the candidosis and vice versa.

Treatment of the hormone deficiencies is as described earlier.
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Table 6.23 Polyglandular autoimmune disease, type | and type Il

Type | Typelll
Female:male ratio 1.5:1 1.8:1
Human leukocyte antigen (HLA) associations Not constant B8 (A1)
Addison disease 100% 100%
Hypoparathyroidism 76% -
Chronic mucocutaneous candidosis 73% -
Alopecia 32% 0.5%
Malabsorption syndromes 22% -
Gonadal failure 17% 3.6%
Pernicious anaemia 13% 0.5%
Chronic active hepatitis 13% -
Autoimmune thyroiditis 11% 69%
Type 1 diabetes 4% 52%

HORMONE PRODUCTION BY TUMOURS

Tumours, especially bronchogenic carcinoma, can occasionally pro-
duce polypeptide hormones or other biologically active substances
ectopically (Appendix 6.1: see also ch. 22).

GONADS

See Chapter 30.
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