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Index to emergency topics

'Don't go so fast: we're in a hurry!"—Talleyrand to his coachman.

Acute abdomen 606

Acute kidney injury 298

Addisonian crisis 836

Anaphylaxis 794

Aneurysm, abdominal aortic 654
intracranial/extradural 78, 482
gastrointestinal 256, 820
rectal 629
variceal 257, 820

Antidotes, poisoning 842

Arrhythmias, broad complex 128, 804
narrow complex, SVT 126, 806

Asthma 810

Asystole 895

Atrial flutter/fibrillation

Bacterial shock 790

Blast injury 851

Bradycardia 124

Burns 846

Cardiac arrest 894 (Fig A3)

Cardiogenic tamponade 802

Cardioversion, ¢ 770

Central line insertion (cvp line) 774

Cerebral oedema 830

Chest drain 766

Coma 786

Cricothyrotomy 772

Cyanosis 186-9

Cut-down 761

Defibrillation 770, 894 (Fig A3)

Diabetes emergencies 832-4

Disseminated intravascular coagulopathy
(o10) 352

Disaster, major 850
Encephalitis 824

Epilepsy, status 826
Extradural haemorrhage 482
Fluids, v 666, 790
Haematemesis 256-7
Haemorrhage 790
Hyperthermia 790, 838
Hypoglycaemia 214, 834
Hypothermia 848
Intracranial pressure, raised 830
Ischaemic limb 656

Malaria 416

Malignant hyperpyrexia 572

Malignant hypertension 140

Meningitis 822

Meningococcaemia 822

Myocardial infarction 796

Needle pericardiocentesis 773

Neutropenic sepsis 352

Obstructive uropathy 641

Oncological emergencies 528

Opioid poisoning 842

Overdose 838-44

Pacemaker, temporary 776

Pericardiocentesis 773

Phaeochromocytoma 837

Pneumonia 816

Pneumothorax 814

Poisoning 838-44

Potassium, hyperkalaemia 674
hypokalaemia 674

Pulmonary embolism 818

Respiratory arrest 894 (Fig A3)

Respiratory failure 188

Resuscitation 894 (Fig A3)

Rheumatological emergencies 538

Shock 790

Smoke inhalation 847

Sodium, hypernatraemia 672
hyponatraemia 672

Spinal cord compression 466, 543

Status asthmaticus 810

Status epilepticus 826

Stroke 470

Superior vena cava obstruction 528

Supraventricular tachycardia (svt) 806

Testicular torsion 652

Thrombotic thrombocytopenic purpura

(TTP) 315

Thyroid storm 834

Transfusion reaction 349

Varices, bleeding 257, 820

Vasculitis, acute systemic 556

Venous thromboembolism, leg 656
pulmonary 818

Ventricular arrhythmias 128, 804

Ventricular failure, left 800

Ventricular fibrillation 894 (Fig A3)

Ventricular tachycardia 128, 804



Common haematology values

Haemoglobin men: 130-180g/L p324
women:  115-160g/L p324
Mean cell volume, Mcv 76-96fL 1p326; 1p332
Platelets 150-400 x 10°/L p364
White cells (total) 4-11 x 10°/L p330
neutrophils 2.0-75 x 10°/L p330
lymphocytes 1.0-45 x 10°/L p330
eosinophils 0.04-0.4 x 10°/L p330
Blood gases
pH 7.35-7.45 p670
F02 >10.6kPa p670
P.CO, 4.7-6kPa p670
Base excess +2mmol/L p670
U&Es (urea and electrolytes)
Sodium 135-145mmol/L p672
Potassium 3.5-5.3mmol/L p674
Creatinine 70-100pmol/L p298-301
Urea 2.5-6.7mmol/L p298-301
€GFR >60 p669
LFTs (liver function tests)
Bilirubin 3-17umol/L p272, p274
Alanine aminotransferase, ALT 5-351u/L p272, p274
Aspartate transaminase, AST 5-351u/L p272, p274
Alkaline phosphatase, ALP 30-1301u/L p272, p274
(non-pregnant adults)
Albumin 35-50g/L p686
Cardiac enzymes
Troponin T <99th percentile of p119
upper reference limit:
value depends on local
assay
Other biochemical values
Cholesterol <5mmol/L p690
Triglycerides Fasting: 0.5-2.3mmol/L p690
Amylase 0-180 1u/dL p636
c-reactive protein, CRP <10mg/L p686
Corrected calcium 2.12-2.60mmol/L p676
Glucose, fasting 3.5-5.5mmol/L p206
Thyroid stimulating hormone, TSH 0.5-4.2mu/L p216

For all other reference intervals, see p750-7



He moved -

all the brightest gems .

faster and faster towards the n. s

ever-growing bucket of lost hopes;

. N. 14
had there been just one more year
of peace the battalion would have made N 12
a floating system of perpetual drainage. '
A silent fall of immense snow came near oily N. 10
remains of the recently eaten supper on the table. ‘
We drove on in our old sunless walnut. Presently N. 8
classical eggs ticked in the new afternoon shadows. :
We were instructed by my cousin Jasper not to exercise by country
house visiting unless accompanied by thirteen geese or gangsters. N. 6
The modern American did not prevail over the pair of redundant bronze puppies. N 5

The worn-out principle is a bad omen which | am never glad to ransom in August.

Reading tests Hold this chart (well-illuminated) 30cm away, and record the smallest
type read (eg N12 left eye, N6 right eye, spectacles worn) or object named accurately.
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Preface to the tenth edition

This is the first edition of the book without either of the original authors—Tony Hope
and Murray Longmore. Both have now moved on to do other things, and enjoy a
well-earned rest from authorship. In this book, T am joined by a Nephrologist, Gas-
troenterologist, and trainees destined for careers in Cardiology, Dermatology, and
General Practice. Five physicians, each with very different interests and approaches,
yet bringing their own knowledge, expertise, and styles. WWhen combined with that
of our specialist and junior readers, T hope this creates a book that is greater than
the sum of its parts, yet true to the original concept and ethos of the original authors.
Life and medicine have moved on in the 30 years since the first edition was published,
but medicine and science are largely iterative; true novel 'ground-breaking’ or ‘prac-
tice-changing’ discoveries are rare, to quote Isaac Newton: 'If I have seen further, it
is by standing on the shoulders of giants'. Therefore, when we set about writing this
edition we drew inspiration from the original book and its authors; updating, adding,
and clarifying, but trying to retain the unique feel and perspective that the oHem has
provided to generations of trainees and clinicians.

IBW, 2017

Preface to the first edition

We wrote this book not because we know so much, but because we know we
remember so little..the problem is not simply the quantity of information, but the
diversity of places from which it is dispensed. Trailing eagerly behind the surgeon,
the student is admonished never to forget alcohol withdrawal as a cause of post-
operative confusion. The scrap of paper on which this is written spends a month
in the pocket before being lost for ever in the laundry. At different times, and in
inconvenient places, a number of other causes may be presented to the student.
Not only are these causes and aphorisms never brought together, but when, as a
surgical house officer, the former student faces a confused patient, none is to hand.

We aim to encourage the doctor to enjoy his patients: in doing so we believe he
will prosper in the practice of medicine. For a long time now, house officers have
been encouraged to adopt monstrous proportions in order to straddle the diverse
pinnacles of clinical science and clinical experience. We hope that this book will
make this endeavour a little easier by moving a cumulative memory burden from
the mind into the pocket, and by removing some of the fears that are naturally felt
when starting a career in medicine, thereby freely allowing the doctor’s clinical
acumen to grow by the slow accretion of many, many days and nights.

RA Hope and JM Longmore, 1985
J
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Symbols and abbreviat

this fact or idea is important

don't dawdlel—prompt action saves lives
reference

male-to-female ratio. d:¢=2:1 means twice as
common in males

therefore

approximately

negative (+ve is positive)

creased or decreased

normal (eg serum level)

differential diagnosis

.albumin to creatinine ratio (mg/mmol)
aortic component of the 2nd heart sound
antibody

airway, breathing, and circulation
arterial blood gas: P02, ACO2, pH, HCO3
allergic bronchopulmonary aspergillosis
.angiotensin-converting enzyme inhibitor

acquired immunodeficiency syndrome
.acute kidney injury

acute lymphoblastic leukaemia
alkaline phosphatase
antimitochondrial antibody
adenosine monophosphate
antinuclear antibody

antineutrophil cytoplasmic antibody
activated partial thromboplastin time
aortic regurgitation

angiotensin It receptor ‘blocker’ (antagonist)
acute respiratory distress syndrome

atrioventricular
arteriovenous malformation(s)

abdominal x-ray (plain)

barium

bronchoalveolar lavage

bis die (Latin for twice a day)

below-knee amputation

British National Formulary

brain natriuretic peptide

blood pressure

benign prostatic hyperplasia

beats per minute

cancer

coronary artery bypass graft

cyclic adenosine monophosphate (AmP)
continuous ambulatory peritoneal dialysis
congestive cardiac failure (ie left and right heart
failure)

coronary care unit

Clostridium difficile toxin

complete heart block
coronary heart disease

central nervous system

combined oral contraceptive pill
chronic obstructive pulmonary disease
continuous positive airway pressure
cardiopulmonary resuscitation
reactive protein

cerebrospinal fluid

computed tomography
cerebrovascular accident

central venous pressure
cardiovascular system

chest x-ray

day(s); also expressed as /7; months are /12
rect current

sseminated intravascular coagulation
distal interphalangeal

ecilitre

iabetes mellitus

rect oral anticoagulant

uodenal ulcer

iarrhoea and vomiting

.deep venous thrombosis

.deep radiotherapy

.Epstein-Barr virus
.electrocardiogram

.echocardiogram

....ethylene diamine tetra-acetic acid (anticoagulant
coating, eg in FBC bottles)
.electroencephalogram

.estimated glomerular filtration rate (in mL/
min/173m?)

.enzyme-linked immunosorbent assay
.electron microscope
.electromyogram

.ear, nose, and throat

.endoscopic retrograde cholangiopancreatography
.erythrocyte sedimentation rate
.end-stage renal failure

.examination under anaesthesia

full blood count

brin degradation products

.forced expiratory volume in 1st sec
.partial pressure of O in inspired air
.fresh frozen plasma
follicle-stimulating hormone

.forced vital capacity

.gram

.glucose-6-phosphate dehydrogenase
.general anaesthetic

.Glasgow Coma Scale

.glomerular filtration rate
.gamma-glutamy! transferase
.growth hormone

.gastrointestinal

.glomerulonephritis

.general practitioner

.granulomatosis with polyangiitis (formerly
Wegener's granulomatosis)

.glyceryl trinitrate

.glucose tolerance test

.genitourinary (medicine)

-hour

.hepatitis A virus

-haemoglobin

.glycated haemoglobin

-hepatitis B surface antigen

.hepatitis B virus

.hepatocellular cancer

.hypertrophic obstructive cardiomyopathy
-haematocrit

-hepatitis ¢ virus

-hepatitis b virus

igh-density lipoprotein

-hereditary haemorrhagic telangiectasia
.human immunodeficiency virus
-human leucocyte antigen
-hyperosmolar non-ketotic (coma)
-human papillomavirus

.hormone replacement therapy
.Henoch-Schonlein purpura

-herpes simplex virus

haemolytic uraemic syndrome
flammatory bowel disease

.ideal body weight

plantable cardiac defibrillator
tracranial pressure

tensive care unit

sulin-dependent diabetes mellitus
terferon alpha

fective endocarditis

munoglobulin

chaemic heart disease

tramuscular

ternational normalized ratio
terphalangeal

termittent positive pressure ventilation
iopathic thrombocytopenic purpura

travenous (infusion)
travenous urography
.jugular venous pressure

left axis deviation on the Eca
-left bundle branch block
.lactate dehydrogenase
.low-density lipoprotein
ver function test



luteinizing hormone
left iliac fossa

er, kidney (R), kidney (L), spleen
lower motor neuron
low-molecular-weight heparin
loss of consciousness
lumbar puncture
left upper quadrant
left ventricle of the heart
left ventricular failure
left ventricular hypertrophy
Mycobacterium avium intracellulare
mucosa-associated lymphoid tissue
morning (from Latin)
monoamine oxidase inhibitor
mean arterial pressure
microscopy, culture, and sensitivity

4-methylenedioxymethamphetamine
myalgic encephalomyelitis
milligram

T myocardial infarction
min(s) minute(s)
mL...... millilitre
mmHg millimetres of mercury
motor neuron disease
modified release or mitral regurgitation
magnetic resonance cholangiopancreatography
magnetic resonance imaging
meticillin-resistant Staph. aureus
multiple sclerosis
men who have sex with men
midstream urine
nausea and/or vomiting

othing abnormal detected
nil by mouth
notifiable disease
National Early Warning Score

National Health Service (Uk)

http://www.nice.org.uf

.non-insulin-dependent diabetes mellitus
methyl-p-aspartate

number needed to treat

at night

normal range (=reference interval)

non-steroidal anti-inflammatory drug

oral contraceptive pill

omni die (Latin for once daily)

oesophagogastroduodenoscopy

....oral glucose tolerance test

Oxford Handbook of Clinical Specialties

omni mane (in the morning)

omni nocte (at night)

outpatients department

occupational therapist

protein to creatinine ratio (mg/mmol)

pulmonary component of 2nd heart sound

partial pressure of CO; in arterial blood

polyarteritis nodosa

partial pressure of O in arterial blood

primary biliary cirrhosis

polymerase chain reaction

packed cell volume

pulmonary embolism

positive end-expiratory pressure

peak expiratory flow (rate)

..pupils equal and reactive to light and

accommodation

positron emission tomography

pelvic inflammatory disease

proximal interphalangeal (joint)

past medical history

paroxysmal nocturnal dyspnoea

per os (by mouth)

proton pump inhibitor, eg omeprazole

per rectum (by the rectum;

National Institute for Health and Care Excellence,

-prolactin

.pro re nata (Latin for as required)

. polycythaemia rubra vera

. prostate-specific antigen

.parathyroid hormone

.prothrombin time

- pyrexia of unknown origin

.per vaginam (by the vagina, eg pessary)

.peripheral vascular disease

.quater die sumendus; take 4 times daily

....quarta quaque hora: take every 4h
.right

heumatoid arthritis

.right axis deviation on the Ece

ght bundle branch block

.red blood cell

.randomized controlled trial

.red cell distribution width

.respiratory function tests

hesus status

ght iliac fossa

.renal replacement therapy

ght upper quadrant

ght ventricle of heart

ght ventricular failure

.right ventricular hypertrophy

.recipe (Latin for treat with)

.second(s)

rst and second heart sounds

.subacute bacterial endocarditis

.subcutaneous

tandard deviation

side-effect(s)

.syndrome of inappropriate anti-diuretic hormone

secretion

.sublingual

.systemic lupus erythematosus

.short of breath

.short of breath on exertion

.peripheral oxygen saturation (%)

.slow-release

.statim (immediately; as initial dose)

.sexually transmitted disease/infection

.superior vena cava

.supraventricular tachycardia

.temperature

iological half-life

.tri-iodothyronine

.thyroxine

.tuberculosis

.ter die sumendus (take 3 times a day)

.thyroid function test (eg TsH)

.transient ischaemic attack

.total iron-binding capacity

.total parenteral nutrition

.temperature, pulse, and respirations count

.thyrotropin-releasing hormone

.thyroid-stimulating hormone

.thrombotic thrombocytopenic purpura

.units

.ulcerative colitis

....urea and electrolytes and creatinine
.upper motor neuron

.upper respiratory tract (infection)

.ultrasound (scan)

.urinary tract infection

.Venereal Diseases Research Laboratory

.ventricular extrasystole

entricular fibrillation

.viral haemorrahgic fever

.vanillylmandelic acid (HMMA)

.ventilation/perfusion scan

.vancomycin resistant enterococci

.ventricular-septal defect

.ventricular tachycardia

.venous thromboembolism

.white blood cell

.white blood cell count

.week(s)

year(s)

. Ziehl-Neelsen stain, eg for mycobacteria
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‘He who studies medicine without books sails an unchartered sea, but he who
studies medicine without patients does not go to sea at all’
William Osler 1849-1919

The word ‘patient’ occurs frequently throughout this book.
Do not skim over it lightly.

Rather pause and doff your metaphorical cap, offering due respect to those
who by the opening up of their lives to you, become your true teachers.
Without your patients, you are a technician with a useless skill.

With them, you are a doctor.



1 Thinking about medicine

Contents

The Hippocratic oath 1

Medical care 2

Compassion 3

The diagnostic puzzle 4

Being wrong 5

Duty of candour 5

Bedside manner and communication
skills 6

Prescribing drugs 8
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Death 12
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Psychiatry on medical and surgical
wards 15

The older person 16
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Fig L1 Asclepius, the god of healing and his three
daughters, Meditrina (medicine), Hygieia (hy-
giene), and Panacea (healing). The staff and single
snake of Asclepius should not be confused with
the twin snakes and caduceus of Hermes, the dei-
fied trickster and god of commerce, who is viewed
with disdain.

Plate from Aubin L Millin, Galerie Mythologique (1811)

We thank Dr Kate Mansfield, our Specialist Reader, for her contribution to this chapter.



The Hippocratic oath ~4th century Bc

]:swear by Apollo the physician and Asclepius and Hygieia and Panacea and all the
gods and goddesses, making them my witnesses, that T will fulfil according to my
ability and judgement this oath and this covenant.

0 hold him who has taught me this art as equal to my parents and to live my

life in partnership with him, and if he is in need of money to give him a share of
mine, and to regard his offspring as equal to my own brethren and to teach them
this art, if they desire to learn it, without fee and covenant. T will impart it by pre-
cept, by lecture and by all other manner of teaching, not only to my own sons but
also to the sons of him who has taught me, and to disciples bound by covenant and
oath according to the law of physicians, but to none other.

he regimen I shall adopt shall be to the benefit of the patients to the best of
my power and judgement, not for their injury or any wrongful purpose.

will not give a deadly drug to anyone though it be asked of me, nor will T lead

the way in such counsel! And likewise I will not give a woman a pessary to pro-
cure abortion? But T will keep my life and my art in purity and holiness. T will not
use the knife> not even, verily, on sufferers of stone but T will give place to such as
are craftsmen therein.

hatsoever house I enter, T will enter for the benefit of the sick, refraining
from all voluntary wrongdoing and corruption, especially seduction of male
or female, bond or free.

hatsoever things I see or hear concerning the life of men, in my attend-

ance on the sick, or even apart from my attendance, which ought not to
be blabbed abroad, T will keep silence on them, counting such things to be as reli-
gious secrets.

f T fulfil this oath and do not violate it, may it be granted to me to enjoy life and
art alike, with good repute for all time to come; but may the contrary befall me
if I transgress and violate my oath.

The endurance of the Hippocratic oath

Paternalistic, irrelevant, inadequate, and possibly plagiarized from the followers of
Pythagoras of Samos; it is argued that the Hippocratic oath has failed to evolve
into anything more than a right of passage for physicians. Is it adequate to address
the scientific, political, social, and economic realities that exist for doctors today?
Certainly, medical training without a fee appears to have been confined to history.
Yet it remains one of the oldest binding documents in history and its principles of
commitment, ethics, justice, professionalism, and confidentiality transcend time.

The absence of autonomy as a fundamental tenet of modern medical care can
be debated. But just as anatomy and physiology have been added to the doctor’s
repertoire since Hippocrates, omissions should not undermine the oath as a para-
digm of self-regulation amongst a group of specialists committed to an ideal. And
do not forget that illness may represent a temporary loss of autonomy caused by
fear, vulnerability, and a subjective weighting of present versus future. It could
be argued that Hippocratic paternalism is, in fact, required to restore autonomy.
Contemporary versions of the oath often fail to make doctors accountable for
keeping to any aspect of the pledge. And beware the oath that is nothing more
than historic ritual without accountability, for then it can be superseded by per-
sonal, political, social, or economic priorities:

‘In Auschwitz, doctors presided over the murder of most of the one million

victims.... [They] did not recall being especially aware in Auschwitz of their

Hippocratic oath, and were not surprisingly, uncomfortable discussing it.. The

oath of loyalty to Hitler..was much more real to them.

Robert Jay Lifton, The Nazi Doctors./

1 This is unlikely to be a commentary on euthanasia (easeful death) as the oath predates the word. Rather,
it is believed to allude to the common practice of using doctors as political assassins.

2 Abortion by oral methods was legal in ancient Greece. The oath cautions only against the use of pessaries
as a potential source of lethal infection.

3 The oath does not disavow surgery, merely asks the physician to cede to others with expertise.
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; Thinking about medicine

Medical care

Advice for doctors

Do not blame the sick for being sick.

 Seek to discover your patient's wishes and comply with them.

e Learn.

* Work for your patients, not your consultant.

* Respect opinions.

 Treat a patient, not a disease.

* Admit a person, not a diagnosis.

* Spend time with the bereaved; help them to shed tears.

* Give the patient (and yourself) time: for questions, to reflect, and to allow healing.

* Give patients the benefit of the doubt.

* Be optimistic.

* Be kind to yourself: you are not an inexhaustible resource.

* Question your conscience.

* Tell the truth.

* Recognize that the scientific approach may be finite, but experience and empathy
are limitless.

Medicine and the stars

Decision and intervention are the essence of action,
reflection and conjecture are the essence of thought;
the essence of medicine is combining these in the ser-
vice of others. We offer our ideals to stimulate thought
and action: like the stars, ideals are hard to reach, but
they are used for navigation. Orion (fig 1.2) is our star
of choice. His constellation is visible across the globe
so he links our readers everywhere, and he will remain
recognizable long after other constellations have dis-
torted.

Fig 1.2 The constellation of Orion has three superb stars: Bel-
latrix (the stethoscope's bell), Betelgeuse (8), and Rigel (R). The
three stars at the crossover (Orion's Belt) are Alnitak, Alnilam, and
Mintaka.

©JmL and David Malin.

The National Health Service
‘The resources of medical skill and the apparatus of healing shall be placed at
the disposal of the patient, without charge, when he or she needs them, that
medical treatment and care should be a communal responsibility, that they
should be made available to rich and poor alike in accordance with medical need
and by no other criteria...Society becomes more wholesome, more serene, and
spiritually healthier, if it knows that its citizens have at the back of their con-
sciousness the knowledge that not only themselves, but all their fellows, have ac-
cess, when ill, to the best that medical skill can provide...You can always pass by
on the other side’. That may be sound economics. It could not be worse morals.’

Aneurin Bevan, In Place of Fear,1952.

In 2014, the Commonwealth Fund presented an overview of international healthcare
systems examining financing, governance, healthcare quality, efficiency, evidence-
based practice, and innovation. In a scoring system of 11 nations across 11 catego-
ries, the NHS came first overall, at less than half the cost per head spent in the UsA.!
The King's Fund debunks the myth that the NHs is unaffordable in the modern era;?
although funding remains a political choice. Bevan prophesied, ‘The NHS will last as
long as there are folk left with the faith to fight for it." Guard it well.



QALYs and resource rationing
‘There is a good deal of hit and miss about general medicine. It is a profession
where exact measurement is not easy and the absence of it opens the mind to
endless conjecture as to the efficacy of this or that form of treatment.’
Aneurin Bevan, In Place of Fear, 1952.

A QALY is a quality-adjusted life year. One year of healthy life expectancy =1 QALY,
whereas 1 year of unhealthy life expectancy is worth <1 ALY, the precise value falling
with progressively worsening quality of life. If an intervention means that you are
likely to live for 8 years in perfect health then that intervention would have a QALY
value of 8. If a new drug improves your quality of life from 0.5 to 0.7 for 25 years,
then it has a QALY value of (0.7 - 0.5)x25=5. Based on the price of the intervention, the
cost of 1 QALY can be calculated. Healthcare priorities can then be weighted towards
low cost QALYs. The National Institute for Health and Care Excellence (NICE) consid-
ers that interventions for which 1 ALY=<£30000 are cost-effective. However, as a
practical application of utilitarian theory, QALYS remain open to criticism (table 1.1).
Remember that although for a clinician, time is unambiguous and quantifiable, time
experienced by patients is more like literature than science: a minute might be a
chapter, a year a single sentence.?

Table 1.1 The advantages and disadvantages of QALYs

Advantages Disadvantages
Transparent societal decision Focuses on slice (disease), not pie (health)
making
Common unit for different Based on a value judgement that living longer is a
interventions measure of success
Allows cost-effectiveness Quality of life assessment comes from general public,
analysis not those with disease
Allows international comparison  Potentially ageist—the elderly always have less 'life
expectancy’ to gain
Focus on outcomes, not process ie care, compassion

The inverse care law, equity, and distributive justice:

The inverse care law states that the availability of good medical care varies inversely
with the need for it. This arises due to poorer quality services, barriers to service ac-
cess, and external disadvantage. By focusing on the benefit gained from an interven-
tion, the QALY system treats everyone as equal. But is this really equality? Distributive
justice is the distribution of ‘goods’ so that those who are worst off become better
off.In healthcare terms, this means allocation of resources to those in greatest need,
regardless of QALYs.

Compassion

The importance of compassion*® in medicine is undisputed. It is an emotional re-
sponse to negativity or suffering that motivates a desire to help. It is more than
‘pity’, which has connotations of inferiority; and different from ‘empathy’, which is
a vicarious experience of the emotional state of another. It requires imaginative
indwelling into another’s condition. The fictional Jules Henri experiences a loss of
sense of the second person; another person's despair alters his perception of the
world so that they are ‘connected in some universal, though unseen, pattern of
humanity'* With compassion, the pain of another is ‘intensified by the imagina-
tion and prolonged by a hundred echoes'’ Compassion cannot be taught; it re-
quires engagement with suffering, cultural understanding, and a mutuality, rather
than paternalism. Adverse political, excessively mechanical, and managerial envi-
ronments discourage its expression. When compassion (what is felt) is difficult,
etiquette (what is done) must not fail: reflection, empathy, respectfulness, atten-
tion, and manners count: ‘For I could never even have prayed for this: that you
would have pity on me and endure my agonies and stay with me and help me’*

4 Sebastian Faulkes, Human Traces, 2005.
5 Milan Kundera, The Unbearable Lightness of Being, 1984.
6 Philoctetes by Sophocles 409 B (translation Phillips and Clay, 2003).
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The diagnostic puzzle

How to formulate a diagnosis

Diagnosing by recognition: For students, this is the most irritating method. You
spend an hour asking all the wrong questions, and in waltzes a doctor who names
the disease before you have even finished taking the pulse. This doctor has simply
recognized the illness like he recognizes an old friend (or enemy).

Diagnosing by probability: Over our clinical lives we build up a personal database
of diagnoses and associated pitfalls. We unconsciously run each new ‘case’ through
this continuously developing probabilistic algorithm with increasing speed and ef-
fortlessness.

Diagnosing by reasoning: Like Sherlock Holmes, we must exclude each differential,
and the diagnosis is what remains. This is dependent on the quality of the differential
and presupposes methods for absolutely excluding diseases. All tests are statistical
rather than absolute (5% of the population lie outside the ‘normal’ range), which is
why this method remains, like Sherlock Holmes, fictional at best.

Diagnosing by watching and waiting: The dangers and expense of exhaustive tests
may be obviated by the skilful use of time.

Diagnosing by selective doubting: Diagnosis relies on clinical signs and investiga-
tive tests. Yet there are no hard signs or perfect tests. When diagnosis is difficult, try
doubting the signs, then doubting the tests. But the game of medicine is unplayable
if you doubt everything: so doubt selectively.

Diagnosis by iteration and reiteration: A brief history suggests looking for a few
signs, which leads to further questions and a few tests. As the process reiterates,
various diagnostic possibilities crop up, leading to further questions and further
tests. And so history taking and diagnosing never end.

A razor, a dictum, and a bludgeon

Consider three wise men:®

Occam’s razor: Entia non sunt multiplicanda praeter necessitatem translates as
‘entities must not be multiplied unnecessarily’. The physician should therefore seek
to achieve diagnostic parsimony and find a single disease to explain all symptoms,
rather than proffer two or three unrelated diagnoses.

Hickam’s dictum: Patients can have as many diagnoses as they damn well
please. Signs and symptoms may be due to more than one pathology. Indeed, a
patient is statistically more likely to have two common diagnoses than one unify-
ing rare condition.

Crabtree’s bludgeon: No set of mutually inconsistent observations can exist for

which some human intellect cannot conceive a coherent explanation however

complicated. This acts as a reminder that physicians prefer Occam to Hickam: a

unifying diagnosis is a much more pleasing thing. Confirmation bias then ensues

as we look for supporting information to fit with our unifying theory. Remember
| to test the validity of your diagnosis, no matter how pleasing it may seem.

Heuristic pitfalls

Heuristics are the cognitive shortcuts which allow quick decision-making by focus-
ing on relevant predictors. Be aware of them so you can be vigilant of their traps.
Representativeness: Diagnosis is driven by the ‘classic case’. Do not forget the
atypical variant.

Availability: The diseases that we remember, or treated most recently, carry more
weight in our diagnostic hierarchy. Question whether this more readily available
information is truly relevant.

Overconfidence: Are you overestimating how much you know and how well you
know it? Probably.

Bias: The hunt for, and recall of, clinical information that fits with our expectations.
Can you disprove your own diagnostic hypothesis?

Illusory correlation: Associated events are presumed to be causal. But was it treat-
ment or time that cured the patient?



Tt is always possible to be wrong® because you remain unaware of it while it is
happening. Such error-blindness is why 'T am wrong' is a statement of impos-
sibility. Once you are aware that you are wrong, you are no longer wrong, and can
therefore only declare 'T was wrong'. It is also the reason that fallibility must be
accepted as a universally human phenomenon. Conversely, certainty is the convic-
tion that we cannot be wrong because our biases and beliefs must be grounded
in fact. Certainty produces the comforting illusion that the world (and medicine)
is knowable. But be cautious of certainty for it involves a shift in perspective
inwards, towards our own convictions. This means that other people’s stories can
cease to matter to us. Certainty becomes lethal to empathy.

In order to determine how and why mistakes are made, error must be acknow!-
edged and accepted. Defensiveness is bad for progress. ‘T was wrong, but.." is
rarely an open and honest analysis of error that will facilitate different and better
action in the future. It is only with close scrutiny of mistakes that you can see the
possibility of change at the core of error. And yet, medical practice is littered with
examples of resistance to disclosure, and reward for the concealment of error.
This must change.* Remember error blindness and protect your whistle-blowers.
Listen. It is an act of humility that acknowledges the position of others, and the
possibility of error in yourself. Knowledge persists only until it can be disproved.
Better to aspire to the aporia of Socrates:

‘At first, he didn’t know...just as he doesn’t yet know the answer now either;

but he still thought he knew the answer then, and he was answering con-

fidently, as if he had knowledge. He didn't think he was stuck before, but
now he appreciates that he is stuck...At any rate, it would seem that we've
increased his chances of finding out the truth of the matter, because now,
given his lack of knowledge, he'll be glad to undertake the investigation...Do
you think he'd have tried to enquire or learn about this matter when he thought
he knew it (even though he didnt), until he'd become bogged down and stuck,
and had come to appreciate his ignorance and to long for knowledge?

Plato: Meno and other dialogues, 402 Bc; Waterfield translation, 2005. )

Medicine, error, and the humanities

Error provides a link between medicine and the humanities. Both strive to bridge
the gap between ourselves and the world. Medicine attempts to do this in an ob-
jective manner, using disproved hypotheses (error) to progress towards a ‘truth’.
Art, however, accepts the unknown, and celebrates transience and subjectivity.
By seeing the world through someone else’s eyes, art teaches us empathy. It is at
the point where art and medicine collide that doctors can re-attach themselves
to the human race and feel those emotions that motivate or terrify our patients.
‘Unknowing' drives medical theory, but also stories and pictures. And these are the
hallmark of our highest endeavours.

‘We all know that Art is not truth. Art is a lie that makes us realise the truth,

at least the truth that is given to us to understand.’

Pablo Picasso in Picasso Speaks, 1923. )

Duty of candour

In a world in which a ‘mistake’ can be redefined as a ‘complication’, it is easy to
conceal error behind a veil of technical language. In 2014, a professional duty of
candour became statutory in England for incidents that cause death, severe or
moderate harm, or prolonged psychological harm. As soon as practicable, the pa-
tient must be told in person what happened, given details of further enquiries, and
offered an apology. But this should not lead to the proffering of a ‘tick-box’ apology
of questionable value. Be reassured that an apology is not an admission of liability.
Risks and imperfections are inherent to medicine and you have the freedom to
be sorry whenever they occur. Focus not on legislation, but on transparency and
learning. The ethics of forgiveness require a complete response in which the pa-
tient's voice is placed at the heart of the process.’

5
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Bedside manner and communication skills

A good bedside manner is dynamic. It develops in the light of a patient's needs and is

grounded in honesty, humour, and humility, in the presence of human weakness. But

itis fragile: "It is unsettling to find how little it takes to defeat success in medicine...

You do not imagine that a mere matter of etiquette could foil you. But the social

dimension turns out to be as essential as the scientific.. How each interaction is

negotiated can determine whether a doctor is trusted, whether a patient is heard,
whether the right diagnosis is made, the right treatment given. But in this realm

there are no perfect formulas.' (Atul Gawande, Better: A Surgeon's Notes on Performance, 2008)
A patient may not care how much you know, until they know how much you care.

Without care and trust, there can be little healing. Pre-set formulas offer, at best,

aguide:

Introduce yourself every time you see a patient, giving your name and your role.
‘Introductions are about making a human connection between one human being
who is suffering and vulnerable, and another human being who wishes to help.
They begin therapeutic relationships and can instantly build trust’

Kate Granger, hellomynameis.org.uk, #hellomynameis

Be friendly. Smile. Sit down. Take an interest in the patient and ask an unscripted

question. Use the patient's name more than once.

Listen. Do not be the average physician who interrupts after 20-30 seconds.

‘Look wise, say nothing, and grunt. Speech was given to conceal thought.”
William Osler (1849-1919).

Increase the wait-time between listening and speaking. The patient may say more.

Pay attention to the non-verbal. Observe gestures, body language, and eye contact.

Be aware of your own.

Explain. Consider written or drawn explanations. When appropriate, include rela-

tives in discussions to assist in understanding and recall.

Adapt your language. An explanation in fluent medicalese may mean nothing to

your patient.

Clarify understanding. ‘Acute’, ‘chronic’, ‘dizzy’, ‘jaundice’, ‘shock’, ‘malignant’, ‘re-

mission’: do these words have the same meaning for both you and your patient?

Be polite. Tt requires no talent.

‘Politeness is prudence and consequently rudeness is folly. To make enemies by
being...unnecessarily rude is as crazy as setting one’s house on fire.”
Arthur Schopenhauer (1788-1860).

Addlress silent fears. Give patients a chance to raise their concerns: "What are you

worried this might be?’, 'Some people worry about..., does that worry you?'

Consider the patient’s disease model. Patients may have their own explanations

for their symptoms. Acknowledge their theories and, if appropriate, make an effort

to explain why you think them unlikely.
‘A physician is obligated to consider more than a diseased organ, more even than
the whole man - he must view the man in his world.’
Harvey Cushing (1869-1939).

Keep the patient informed. Explain your working diagnosis and relate this to their

understanding, beliefs, and concerns. Let them know what will happen next, and the

likely timing. 'Soon” may mean a month to a doctor, but a day to a patient. Apologize
for any delay.

Summarize. Is there anything you have missed?

Communication, partnership, and health promotion are improved when doctors are

trained to KEPe Warm:®

* Knowing—the patient’s history, social talk.

* Encouraging—back-channelling (hmmm, aahh).

 Physically engaging—hand gestures, appropriate contact, lean in to the patient.

* Warm up—cooler, professional but supportive at the start of the consultation,
making sure to avoid dominance, patronizing, and non-verbal cut-offs (ie turning
away from the patient) at the end.



Asking questions 7

Open questions 'How are you?, 'How does it feel? The direction a patient
chooses offers valuable information. ‘Tell me about the vomit. ‘It was dark.’
‘How dark?' ‘Dark bits in it." ‘Like..?" ‘Like bits of soil in it." This information is
gold, although it is not cast in the form of coffee grounds.

Patient-centred questions Patients may have their own ideas about what
is causing their symptoms, how they impact, and what should be done. This is
ever truer as patients frequently consult Dr Google before their Gp. Unless their
ideas, concerns, and expectations are elucidated, your patient may never be
fully satisfied with you, or able to be fully involved in their own care.

Considering the whole Humans are not self-sufficient units; we are complex
relational beings, constantly reacting to events, environments, and each other.
To understand your patient’s concerns you must understand their context:
home-life, work, dreams, fears. Information from family and friends can be very
helpful for identifying triggering and exacerbating factors, and elucidating the
true underlying cause. A headache caused by anxiety is best treated not with
analgesics, but by helping the patient access support.

Silence and echoes Often the most valuable details are the most difficult to
verbalize. Help your patients express such thoughts by giving them time: if you
interrogate a robin, he will fly away; treelike silence may bring him to your hand.
‘Trade Secret: the best diagnosticians in medicine are not internists, but pa-
tients. If only the doctor would sit down, shut up, and listen, the patient will

eventually tell him the diagnosis.”
Oscar London, Kill as Few Patients as Possible, 1987.

Whilst powerful, silence should not be oppressive—try echoing the last words
said to encourage your patient to continue vocalizing a particular thought.

Try to avoid

Closed questions: These permit no opportunity to deny assumptions. ‘Have you
had hip pain since your fall?" ‘Yes, doctor.' Investigations are requested even
though the same hip pain was also present for many years before the fall!
Questions suggesting the answer: "Was the vomit black—like coffee grounds?’
"Yes, like coffee grounds, doctor.” The doctor’s expectations and hurry to get the
evidence into a pre-decided format have so tarnished the story as to make it
useless.

Shared decision-making: no decision about me, without me

Shared decision-making aims to place patients’ needs, wishes, and preferences at
the centre of clinical decision-making.

* Support patients to articulate their understanding of their condition.

e Inform patients about their condition, treatment options, benefits, and risk.

* Make decisions based on mutual understanding.

Consider asking not, ‘What is the matter?’ but, "What matters to you?".

Consider also your tendency towards libertarian paternalism or 'nudge’. This is when
information is given in such a way as to encourage individuals to make a particular
choice that is felt to be in their best interests, and to correct apparent ‘reasoning
failure”in the patient. This is done by framing the information in either a positive or
negative light depending on your view and how you might wish to sway your audi-
ence. Consider the following statements made about a new drug which offers 96%
survival compared to 94% with an older drug:

* More people survive if they take this drug.

* This new drug reduces mortality by a third.

 This new drug benefits only 2% of patients.

 There may be unknown side-effects to the new drug.

How do you choose?

Thinking about medicine
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Prescribing drugs

»Consult the BNF or BNF for Children or similar before giving any drug with which
you are not thoroughly familiar.

»Check the patient’s allergy status and make all reasonable attempts to qualify the
reaction (table 1.2). The burden of iatrogenic hospital admission and avoidable drug-
related deaths is real. Equally, do not deny life-saving treatment based on a mild and
predictable reaction.

»Check drug interactions meticulously.

Table 1.2 Drug reactions

Type of reaction Examples

True allergy Anaphylaxis: oedema, urticaria, wheeze (p794-5)

Side-effect All medications have side-effects. The most common are rash,
itch, nausea, diarrhoea, lethargy, and headache

Increased effect/ Due to inter-individual variance. Dosage regimen normally cor-

toxicity rects for this but beware states of altered drug clearance such
as liver and renal (p305) impairment

Drug interaction Reaction due to drugs used in combination, eg azathioprine and ‘

allopurinol, erythromycin and warfarin

Remember primum non nocere: first do no harm. The more minor the illness, the
more weight this carries. Overall, doctors have a tendency to prescribe too much
rather than too little.

Consider the following when prescribing any medication:

1 The underlying pathology. Do not let the amelioration of symptoms lead to
failure of investigation and diagnosis.

2 Is this prescription according to best evidence?

3 Drug reactions. All medications come with risks, potential side-effects, incon-
venience to the patient, and expense.

4 Ts the patient taking other medications?

5 Alternatives to medication. Does the patient really need or want medication?
Are you giving medication out of a sense of needing to do something, or because
you genuinely feel it will help the patient? Is it more appropriate to offer infor-
mation, reassurance, or lifestyle modification?

6 Ts there a risk of overdose or addiction?

7 Canyou assist the patient? Once per day is better than four times. How easy is it
to open the bottle? Is there an intervention that can help with medicine manage-
ment, eg a multi-compartment compliance aid, patient counselling, an 1T solution
such as a smartphone app?

8 Future planning. How are you going to decide whether the medication has
worked? What are the indications to continue, stop, or change the prescribed
regimen?

In appreciation of pain

Pain is often seen as an unequivocally bad thing, and certainly many patients
dream of a life without pain. However, without pain we are vulnerable to ourselves
and our behaviours, and risk ignorance of underlying conditions.

While most children quickly learn not to touch boiling water as their own body
disciplines their behaviour with the punishment of pain; children born with con-
genital insensitivity to pain (CIPA) can burn themselves, break bones, and tear skin
without feeling any immediate ill effect. Their health is constantly at risk from
unconsciously self-mutilating behaviours and unnoticed trauma. CIPA is very rare
but examples of the human tendency for self-damage without the protective fac-
tor of pain are common. Have you ever bitten your tongue or cheek after a dental
anaesthetic? Patients with diabetic neuropathy risk osteomyelitis and arthropa-
thy in their pain-free feet.

If you receive a message of bad news, you do not solve the problem by hiding the

| message. Listen to the pain as well as making the patient comfortable.




Compliance and concordance 9

Compliance embodies the imbalance of power between doctor and patient: the
doctor knows best and the patient’s only responsibility is to comply with that
monopoly of medical knowledge. Devaluing of patients and ethically dubious, the
term ‘compliance’ has been relegated from modern prescribing practice. Con-
cordance is now king: a prescribing agreement that incorporates the beliefs and
wishes of the patient.

Only 50-70% of patients take medicines as prescribed to them. This leads to
concern over wasted resources and avoidable illness. Interventions that increase
concordance are promoted using the mnemonic: Educating Patients Enhances
Care Received
 Explanation: discuss the benefits and risks of taking and not-taking medication.

Some patients will prefer not to be treated and, if the patient has capacity and

understands the risks, such a decision should be respected.

* Problems: talk through the patient's experience of their treatment—have they
suffered side-effects which have prompted non-concordance?

e Expectations: discuss what they should expect from their treatment. This is im-
portant especially in the treatment of silent conditions where there is no symp-
tomatic benefit, eg antihypertensive treatment.

e Capability: talk through the medication regimen with them and consider ways
to reduce its complexity.

 Reinforcement: reproduce your discussion in written form for the patient to take
home. Check how they are managing their medications when you next see them.

But remember that there is little evidence that increasing information improves
concordance. And if concordance is increased solely by the ‘education’ of the pa-
tient then it starts to look a lot like compliance.™ A truly shared agreement will
not always ‘comply’ or ‘concord’ with the prescriber. The capacity of the informed
individual to consent or not, means that in some cases, concordance looks more
like informed divergence.

The placebo effect

The placebo effect is a well-recognized phenomenon whereby patients improve af-
ter undergoing therapy that is believed by clinicians to have no direct effect on the
pathophysiology of their disease. The nature of the therapy (pills, rituals, massages)
matters less than whether the patient believes the therapy will help.

Examples of the placebo effect in modern medicine include participants in the pla-
cebo armof a clinical trial who see dramatic improvements in their refractory illiness,
and patients in severe pain who assume the saline flush prior to their Iv morphine
is opioid and reporting relief of pain before the morphine has been administered. Tt
is likely that much of the symptomatic relief experienced from ‘active’ medicines in
fact results from a placebo effect.

The complementary therapy industry has many ingenious ways of utilizing the
placebo effect. These can give great benefits to patients, often with minimal risk; but
there remains the potential for significant harm, both financially and by dissuading
patients from seeking necessary medical help.

Why evolution has given us bodies with a degree of self-healing ability in response
to a belief that healing will happen, and not in response to a desire for healing, is
unclear. Perhaps the belief that a solution is underway ‘snoozes' the internal alarm
systems that are designed to tell us there is a problem, and so improve the symptoms
that result from the body's perception of harm.

Many patients who receive therapies are unaware of their intended effects, thus
missing out on the narrative that may give them an expectation of improvement. Try
to find time to discuss with your patients the story of how you hope treatment will
address their problems.
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Surviving life on the wards

The ward round

 All entries on the patient record must have: date, time, the name of the clinician
leading the interaction, the clinical findings and plan, your signature, printed name,
and contact details. Make sure the patient details are at the top of every side of
paper. Write legibly—this may save more than the patient.

A problem list will help you structure your thoughts and guide others.

* BODEX: Blood results, Observations, Drug chart, EcG, X-rays. Look at these. If you
think there is something of concern, make sure someone else looks at them too.

¢ Document what information has been given to the patient and relatives.

Handover

* Make sure you know when and where to attend.

* Make sure you understand what you need to do and why. ‘Check blood results’ or
‘Review warning score’ is not enough. Better to: 'Check potassium in 4 hours and
discuss with a senior if it remains >6.0mmol/L".

On call

* Write it down.

* The ABCDE approach (p779) to a sick patient is never wrong.

 Try and establish the clinical context of tasks you are asked to do. Prioritize and let
staff know when you are likely to get to them.

 Learn the national early warning score (NEWS) (p892, fig Al).

* Smile, even when talking by phone. Be polite.

 Eat and drink, preferably with your team.

Making a referral

* Have the clinical notes, observation chart, drug chart, and investigation results to
hand. Read them before you call.

* Use SBAR: Situtation (who you are, who the patient is, the reason for the call),
Background, Assessment of the patient now, Request.

* Anticipate: urine dip for the nephrologist, PR exam for the gastroenterologist.

Living with blood spattered armour

With the going down of the sun we can momentarily cheer ourselves up by the
thought that we are one day nearer to the end of life on earth—and our respon-
sibility for the unending tide of illness that floods into our corridors, and seeps
into our wards and consulting rooms. Of course you may have many other quiet
satisfactions, but if not, read on and wink with us as we hear some fool telling us
that our aim should be to produce the greatest health and happiness for the great-
est number. When we hear this, we don't expect cheering from the tattered ranks
of on-call doctors; rather, our ears detect a decimated groan, because these men
and women know that there is something at stake in on-call doctoring far more
elemental than health or happiness: namely survival.

Within the first weeks, however brightly your armour shone, it will now be
smeared and spattered, if not with blood, then with the fallout from the many
decisions that were taken without sufficient care and attention. Force majeure on
the part of Nature and the exigencies of ward life have, we are suddenly stunned
to realize, taught us to be second-rate; for to insist on being first-rate in all areas
is to sign a death warrant for ourselves and our patients. Don't keep re-polishing
your armout, for perfectionism does not survive untarnished in our clinical world.
Rather, to flourish, furnish your mind and nourish your body. Regular food makes
midnight groans less intrusive. Drink plenty: doctors are more likely to be oliguric
than their patients. And do not voluntarily deny yourself the restorative power of
sleep, for it is our natural state, in which we were first created, and we only wake
to feed our dreams.

We cannot prepare you for finding out that you are not at ease with the person
you are becoming, and neither would we dream of imposing a specific regimen of
exercise, diet, and mental fitness. Finding out what can lead you through adversity

is the art of living.

J




On being busy: Corrigan's secret door

Dr Corrigan of Dublin was:
‘tall, erect, of commanding figure...He had the countenance of an intellectual...
and his face “beamed with kindness"..In temperament his distinguishing
traits were kindness and tenderness towards the sick, and the ability to make
a bold decision.’
E. O'Brien, Conscience and Conflict: A Biography of Sir Dominic Corrigan 1802-1880, 1983

Was he busy? At the start of his professional life he was advised that the best way
to get business was to pretend to have it. It was suggested that a note marked ‘Tm-
mediate and pressing’ should be ostentatiously handed to him at the dinner table,
but always at a suitable time so as not to miss the best food. Such advice was not
taken. Corrigan aspired to hard work and taught his students the value of never
doing nothing'. The city in which he practised had a ‘degree of filth, stench and dark-
ness, inconceivable by those who have not experienced them’, and 'not enough hos-
pital beds to care for the great numbers in need.” And so the story of a secret door,
made in his consulting room, to escape the ever growing queue of eager patients.

In times of chaos, filled with competing, urgent, simultaneous demands, excessive

paperwork, too few beds, effort-reward imbalance, personal sacrifice, and despair;
we all need Corrigan to take us by the shadow of our hand, and walk with us through
a secret door into a calm inner world. Our metaphorical door has five parts:

1 However lonely you feel, you are not usually alone. Do not pride yourself on not
asking for help. If a decision is a hard one, share it with a colleague.

2 Take any chance you get to sit down and rest. Have a cup of tea with other
members of staff, or with a friendly patient (patients are sources of renewal,
not just devourers of your energies).

3 Do not miss meals. If there is no time to go to the canteen, ensure that food is
put aside for you to eat when you can: hard work and sleeplessness are twice
as bad when you are hungry.

4 Avoid making work for yourself. It is too easy for doctors, trapped in their
image of excessive work, and blackmailed by misplaced guilt, to remain on the
wards re-clerking patients, re-writing notes, or re-checking results at an hour
when the priority should be caring for themselves.

5 Look to the future. Plan for a good time after a bad rota.

The origins of the story of Corrigan's secret door are unknown. It may never have
existed other than in these hallowed pages. But when the legend becomes fact,
print the legend.”

J

Resilience and coping

‘Burnout’ is common in clinical medicine. Tt is a syndrome of lost enthusiasm, re-

duced empathy, increased cynicism, and a decrease in the meaningfulness of work.

Coping styles and resilience can protect doctors and better equip them to meet, and

learn from, the challenges of clinical practice:*

o Self-directedness correlates strongly with resilience. A personal sense of responsi-
bility allows learning from mistakes and moving on.

* Cooperativeness is the ability to work with opinions and behaviours different to
your own, preventing them becoming a source of stress.

e Clinicians who are low in harm avoidance are better able to accept uncertainty and
a degree of risk. This facilitates decision-making as it is unclouded by anxiety and
pessimism about potential problems. Supervised experience outside your comfort
zone may help you deal better with uncertainty.

* Be persistent but set realistic goals. Perfectionism can be detrimental.

* Task-orientated coping occurs when a situation is seen as changeable. This is as-
sociated with less burnout than emotion-orientated coping when situations are
considered unchangeable: don't just do something, stand there.

* Be self-aware. Development or modification of your personality traits may reduce
your vulnerability.

7 The Man Who Shot Liberty Valance, 1962: Ransom Stoddard (Jimmy Stewart) becomes a legend after
killing Liberty Valance in a duel. It does not matter that the real shooter was Tom Doniphon (John Wayne)
allalong.
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The wisdom of death

Death is nature's cruel master stroke, allowing genotypes space to try new pheno-
types. The time comes in the life of every organism when it is better to start from
scratch, rather than carry on with the weight and muddle of endless accretions.
Our bodies and minds are the perishable phenotypes on the wave of our genes. But
our genes are not really our genes. It is we who belong to them for a few decades.
And death is nature’s great insult, that she should prefer to put all her eggs in the
basket of a defenceless, incompetent neonate; rather than in the tried and tested
custody of our own superb minds. But as our neurofibrils begin to tangle, and that
neonate walks to a wisdom that eludes us, we are forced to give nature credit for
her daring idea. Of course, nature, in her careless way, can get it wrong: people
often die in the wrong order and one of our chief roles is to prevent this misorder-
ing of deaths, not the phenomenon of death itself. With that exception, we must
admit that dying is a brilliant idea, and one that it is most unlikely we would ever
| have devised ourselves.

\

Diagnosing dying

Would you be surprised if your patient were to die in the next few days, weeks, or
months? If the answer is o’ then end-of-life choices, decisions, and care should be
addressed.

Consider: decline in functional performance, eg in bed or chair >50% of day, in-
creasing dependence, weight of co-morbidity, unstable or deteriorating symptom
burden, decreased treatment response, weight loss >10% in 6 months, crisis admis-
sions, serum albumin <25g/L, sentinel event, eg fall, transfer to nursing home.

Diagnosing death

Death® is the irreversible loss of the essential characteristics which are necessary
for the existence of a human being.

Death following cessation of cardiorespiratory function:
»Simultaneous and irreversible onset of apnoea, absence of circulation, and un-
consciousness.

Cardiorespiratory arrest is confirmed by observation of the following:

 Absence of central pulse on palpation.

 Absence of heart sounds on auscultation.

o After 5 minutes of cardiorespiratory arrest absence of brainstem activity is con-
firmed by the absence of pupillary responses to light, an absent corneal reflex,
and no motor response to supra-orbital pressure.

The time of death is the time at which these criteria are fulfilled.

Brainstem death:
»Brainstem pathology causing irreversible damage to its integrative functions
including neural control of cardiorespiratory function and consciousness.

Diagnosed by an absence of brainstem reflexes:

* No pupil light response.

* No corneal reflex (blink to touch).

* Absent oculovestibular reflexes (no eye movements seen with injection of ice-
cold water into each external auditory meatus, tympanic membranes visualized).

*No motor response to stimulation within the cranial nerve distribution (supra-
orbital pressure).

* No cough/gag reflex.

* No respiratory response to hypercarbia: oxgenation is maintained (Sp0,>85%)
but ventilation is reduced to achieve RC0,=6.0kPa with pH <7.40. No respiratory
response is seen within 5 minutes and RCO,rises by >0.5kPa.

Diagnosis is made by two competent doctors registered for >5 years testing to-
gether completely and successfully on two separate occasions.




Managing death

Death may be regarded as a medical failure rather than an inevitable consequence

of life. But when medical treatments can no longer offer a cure, and a patient enters

the end of life, active management of death is vital. Remember that the focus of

medicine is narrow and concerned more with the repair of health, rather than the

sustenance of the soul. This medical imperative may fail in its duty to make life-in-

death better. Priorities at the end of life include freedom from pain, achieving a sense

of completeness, being treated as a whole person, and finding peace with God.*
Swift death due to a catastrophic event is rare. Most death is the end product of

a struggle with long-term, progressive disease: cancer, COPD, vascular disease, neu-

rological deterioration, frailty, or dementia. Although death is inevitable, prognos-

tication is difficult and inaccurate with remarkable variation in time to death. The

patient in front of you may be the median, mean, or on the 99th centile. Dare to hope,

but prepare for the worst. Prioritize preferences and aim to meet individual needs.”

 Seek help from experienced members of staff including palliative care teams.

« Elicit needs: physiological, psychological, social, and spiritual. Discuss fears.

e Establish the wishes of the patient. What trade-offs are they willing to accept,
eg treatment toxicity for potential time gained? What is unacceptable to them?

e Consider the views of those important to the patient.

 Hydration: give support to allow the dying to drink, offer mouth care. Consider
clinically assisted hydration (parenteral, enteral, intravenous) according to wish-
es and if distressing signs/symptoms of dehydration are possible. Stop according
to wishes and harm.

* Manage pain promptly and effectively. Treat any reversible causes of pain.

e Consider a syringe pump if symptom control medications are required more than
twice in 24 hours (see p536).

e Anticipate likely symptoms: the PRN side of the drug chart should cover all pos-
sibilities (see p536).

Death may or may not come with peace and acceptance. Patients may rage might-

ily against the dying of the light. Bear witness for them: listen and hold their hand.

Organ donation
Over 6000 people are waiting for an organ transplant in the uk and approximately
1000 people in need of a transplant will die each year (see p308).

Any patient who is a potential donor can be referred to a specialist organ donation
service. That service will provide advice as to suitability for transplantation and will
coordinate the approach to families. They are contactable 24 hours a day and their
details will be held in your A&E and/or 1TU departments.

Organs can be retrieved from:

e donor after brainstem death or heart-beating donor.

e donor after cardiac death or non-heart-beating donor. Includes death following
unsuccessful cPr and patients for whom death is inevitable but do not meet the
criteria for brainstem death.

There are two legislative frameworks for organ donation:
® Opt-in. Donors give their explicit consent
e Opt-out. Anyone who has not actively refused consent is a donor.

The association between an opt-out system and higher organ donation rates is
complicated by the presence of multiple cofounding factors. Non-legislative change
including national coordination, support and training of clinicians, routine discussion
as part of end-of-life care, and efficient organ retrieval also increase donation rates.
The ethics of presumed consent should also be considered: the absence of an objec-
tion would not be an acceptable substitute for informed consent in other areas of
clinical practice.

In the uk, although consent for transplantation rests with the deceased, if the
patient’s family or representative cannot support donation then it will not go ahead.
Register your decision on the NHS Organ Donor Register (https://www.organdonation.
nhs.uk/register-to-donate/register-your-details/) and more importantly, let your family know
your wishes.

Thinking about medicine
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Medical ethics

‘Our clinical practice is steered by ethical principles. They guide the decisions we
make in our clinics and ward rounds, what we tell our patients, and what we
omit to tell them.” Tony Lopez, Journal of Royal Society of Medicine 2001,94:603-4.

In the silences of our consultations it is we who are under the microscope, and
we cannot escape our destiny in the sphere of ethics. To give us courage in this
enterprise, we can recall the law of the aviator and seagull: it is only by facing the
prevailing wind that we can become airborne, and achieve a new vantage point from
which to survey our world. We hope for moral perception: to be able to visualize the
morally salient features of a situation. For without this, ethical issues may float past
never to be resolved. Be alert to words which may carry hidden assumptions: ‘futil-
ity’, ‘consent’, 'best interests".* Consider WIGWAM in your routine patient review:
® Wishes of the patient: are they known or unknown?

o Issues of confidentiality/disclosure.

 Goals of care: are they clear? Whose are they: yours or the patient's?

* Wants: to decline treatment or discharge against advice.

* Arguments between family/friends/doctors.

* Money: concerns of the patient, concerns of the healthcare provider.

Ethical frameworks
Offer structure, comprehensiveness, and transparency in deliberation.*"

Four principles

Autonomy: Self governance: the ability of a patient to make a choice based on their
own values and beliefs. Beneficence: The obligation to benefit patients. Links with
autonomy as benefit is dependent upon the view of the patient. Non-maleficence:
Do not harm. Or more appropriately, do no overall harm: you should stick a needle
into someone when they need dialysis. Justice: A collection of obligations including
legality, human rights, fairness, and resource distribution.

Four quadrants method

Medical indications: Identify the clinical problem, treatment options, goals of treat-
ment, and likelihood of success. Patient preferences: What is the patient's autono-
mous decision? (And is the patient capable of making one? If not, look for previously
expressed wishes from advanced directives, family, friends, 6P) Quality of life: How
will the proposed treatment affect quality of life? This is subjective: recognize your
own biases and accommodate those of the patient. Contextual factors: The wider
context: legal, cultural, religious, familial, and anything else that may impact.

These frameworks describe individual voices within the ethics choir. Sometimes
there is a beautiful harmony, but how should you act when there is discordance?
There is no hierarchy within the frameworks. Each component is binding unless it
is trumped by a stronger principle. How you weigh up and balance the ethical com-
ponents of a situation is not easy, but it should be clear and justified. Know the
patient. Consult others, especially those who hold different opinions to yourself. Can
you adequately defend your decision to the patient? Their family? Your consultant?
Another consultant? A lawyer? If an investigative journalist were to sit on a sulcus
of yours, having full knowledge of all thoughts and actions, would he be composing
vitriol for tomorrow’s newspapers? If so, can you answer him, point for point?

Beyond the ethical framework

To force an ethical problem to fit a framework may be inadequate, reduction-
istic, and inconsistent.® Tt is potentially biased towards Western culture, dis-
counts the non-autonomous, and is vulnerable to poorly considered emphasis
and error. 'Doing’ ethics can become a check-list exercise where thinking is lost.
But doctors are not moral philosophers. They are clinicians. A framework there-
fore provides a starting point from which to work. It is the toe which tests the
water of moral deliberation. Be aware of the cultural setting of your dilemma
and consider carefully the weight of synthesis. Be prepared to wade deeper if
| needed. But acknowledge that moral wisdom may well be out of your depth.




Psychiatry on medical and surgical wards

‘Bodly and soul cannot be separated for purposes of treatment, for they are one
and indivisible. Sick minds must be healed as well as sick bodies." C Jeff Miller, 1931.

Mental state examination: ASEPTIC
* Appearance and behaviour: dress, hygiene, eye contact, rapport.
* Speech: volume, rate, tone.
* Emotion: mood (subjective and objective), affect (how mood is expressed with
behaviour—appropriate or incongruent?).
e Perception: hallucinations—auditory (in the second or third person)?, visual?
* Thought:
« Form: block, insertion, broadcast, flight of ideas, knight's move.
« Content: delusions, obsessions, phobias, preoccupations, self-harm, suicide.
e Insight: ask the patient why they have presented today.
e Cognition: orientation, registration, recall, concentration, knowledge.
Do not be afraid to ask about suicidal thoughts and plans. Remove yourself from the
situation if you feel threatened.

Depression
Two questions can be used to identify depression:*

1 During the last month, have you been bothered by feeling down, depressed,

or hopeless?
2 During the last month, have you often been bothered by having little interest
or pleasure in doing things?

If a person answers 'yes' to either question they should undergo mental health as-
sessment including a risk assessment of self-harm and suicide. Appropriate treat-
ments include psychosocial intervention (guided self-help, cognitive behavioural
therapy, structured physical activity) and medication. Treatment choice depends on
disease severity, previous psychiatric history, response to treatment, and patient
preference. If medication is indicated, a generic SSRI should be considered first line
after consideration of GI bleeding risk, drug interactions, toxicity, overdose, and dis-
continuation symptoms. The full effect of medication is gradual, over 4-6 weeks.
Capacity
The Mental Capacity Act (McA) 2005 has a two-stage test for lack of capacity:

1 There is an impairment or disturbed functioning of the mind.

2 The patient is unable to make a decision.
Decision-making is impaired if the patient is unable to: understand the relevant
information, retain it for long enough to make a decision, weigh up the informa-
tion, communicate their decision. Capacity is decision-specific not patient-specific.
When treatment is proposed to those who lack capacity, a capacity advocate should
be provided. Even patients without capacity should be as involved as possible in
decision-making.
Mental Health Act (vHA) and common law
A patient can be detained under common law (subject to a test of reasonableness)
or under the MHA, only if they lack capacity to remain informally and are a danger
to themselves or others. You will have more experience in verbal and non-verbal
communication, than in detention under the MHA, so use these skills first to try and
de-escalate the situation. If rapid tranquillization is needed, be familiar with dosage,
side-effects, and the need for ongoing observation. If there is no history to guide
choice of medication, intramuscular lorazepam can be used.?

Doctors and mental health

Suicide rates are three times higher in doctors compared to the general population.
Up to 7% of doctors will have a substance abuse problem within their lifetime. Do
not ignore feeling low, poor concentration, and reduced energy levels. Do not self-
diagnose and manage. Avoid ‘corridor consultations'’. Trust your Gp. Seek support:
 British Medical Association: www.bma.org.uk/doctorsfordoctors.

* Doctors' Support Network: www.dsn.org.uk.

* Doctors' Support Line: 0844 395 3010.

e Sick Doctors Trust: www.sick-doctors-trust.co.uk.
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The older person

‘To know how to grow old is the master-work of wisdom, and one of the most
difficult chapters in the great art of living.” Henri Amiel, Journal Intime, 21 Sept 1874.

Ageing is an inevitable and irreversible decline in organ function that occurs with
time, in the absence of injury or illness, and despite the existence of complex path-
ways of maintenance and repair.

Healthy ageing is the maintenance of physical and mental abilities that enable well-
being and independence in older age.

»Do not presume ageing. Look for preventable and reversible pathology. Old age
does not cause disease (although it can increase vulnerability and recovery time).
»Look for ways to reduce disability and support older people in their own homes.

Differences in the evaluation of the older person

1 Multiple pathologies: Elderly patients have, on average, six diagnosable disor-
ders. Effects may be multiplicative. Treatment must be integrated.

2 Multiple aetiologies: One problem may have several causes, eg falls. Treating
each alone may do little good, treating all may be of great benefit.

3 Non-specific/atypical presentation: Delirium, dizziness, falls, mobility prob-
lems, weight loss, and incontinence can be due to disorders in more than one
organ system. Typical signs and symptoms may be absent. Ask about functional
decline in activities of daily living—this may be the only symptom.

4 Missed or delayed diagnosis: The older person may decline quickly if treat-
ment is delayed. Complications are common. Use a collateral history: what is the
patient usually like?

5 Pharmacy and polypharmacy: NSAIDs, anticoagulants, anti-parkinson drugs,
hypoglycaemic drugs, and psychoactive drugs can pose a particular risk in the
older patient. Double check for interactions. Consider body weight, liver and re-
nal function—drug doses may need to be modified. The STOPP/START criteria detail
>100 potentially inappropriate prescriptions and prescribing omissions relevant
to the older patient.!

6 Prolonged recovery time: Anticipate and plan for this. Don't forget nutrition.

7 Rehabilitation and social factors: Essential for healthy ageing.

A quick ward assessment of the older person

History: In addition to routine elements, include function in activities of daily liv-
ing, continence, and social support. Ask if there is an advanced care directive and
nominated proxy healthcare decision maker.

Examination:

* Appearance and affect: hygiene, nutrition, hydration. Briefly assess mood.
 Senses: vision, hearing, assess swallowing with 20mL of water.

 Cognition: brief screening test, eg AMTS (p64), 2-step command.

* Pulse and blood pressure: lying/sitting and standing.

* Peripheral neurological exam: tone, power, wasting, active range of movement.
 Other periphery: pulses, oedema, skin integrity, pressure areas.

* Walking: stand patient, balance, transfers, observe gait (be ready to assist).

* Other systems: cv, respiratory, abdomen (don't forget to palpate for bladder).

Falls

50% aged >80 will fall at least once per year. Falls® lead to injury, pain, distress, loss

of confidence, loss of independence, and mortality. Cost to the NHS is £2.3bn/year.

* History: frequency, context and circumstances, severity, injuries.

* Multifactorial risk assessment: gait, balance, muscle strength, osteoporosis risk,
perceived functional ability, fear of falls, vision, cognition, neurological examina-
tion, continence, home and hazards, cardiovascular examination, medication re-
view.

 Interventions: strength and balance training, home hazard intervention, correct
vision, modification/withdrawal of medication (cardiovascular, psychotropic), in-
tegrated management of contributing morbidities. Consider barriers to change,
eg fear, patient preference.



The pregnant woman

»Pre-existing conditions and non-obstetric disease cause more maternal deaths in
the Uk than obstetric complications.#

»Pregnant women should receive the same investigations and treatment as non-preg-
nant patients, with avoidance of harm/potential harm to the fetus whenever possible.
»Most mistakes made in the medical management of pregnant women are due to
acts of omission caused by inappropriate weighting of risk and benefit.
Physiological changes in pregnancy

Clinical assessment in pregnancy requires knowledge of the physiological changes
associated with the gravid state. Expected changes and guidance on when to inves-
tigate for possible underlying pathology is given in table 1.3.

Table 1.3 Physiology and pathology in pregnancy

System Normal pregnancy Consider pathology
Cardiovascular  18p before 20 weeks' gestation  Diastolic BP>80mmHg in Ist
trimester
t Heart rate Sustained tachycardia >100/min
Respiratory Compensated respiratory Serum bicarbonate <18mmol/L
alkalosis
No change in PEFR Decrease in PEFR
tRespiratory rate by 10% Respiratory rate >20/min
Renal tGFR and creatinine clearance  Creatinine >85pmol/L (eGFR not valid
in pregnancy)
tProtein excretion Protein:creatinine ratio >30mg/mmol
Endocrine Altered glucose handling Fasting glucose >5.0mmol/L
Haematology ~ Haemodilution Hb <10.59/dL, platelets <100x10°/L
Radiology

If the uterus is positioned outside the imaging field of view, the radiation dose to the
conceptus is minimal. Exposure from the following investigations is well below the
threshold of risk to the fetus:

¢ Plain radiograph: chest, extremities, spine.

e CT: head, chest (but consider radiation to maternal breast in pregnancy/lactation).
Ultrasound and MRI are preferentially used when imaging the abdomen.

»Reassure your pregnant patient that a chest x-ray is safe. It is the equivalent of 3
days of background radiation. Do not presume it is not required—how else will you
pick up the widened mediastinum as a cause for her chest pain?

Drugs

For drugs prescribed in pregnancy, benefit must be balanced against risk (table 1.4).
For information on drugs in lactation see: https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm.
Table 1.4 Drugs in pregnancy

Considered safe Contraindicated

Penicillins Tetracycline/doxycycline
Macrolides Ciprofloxacin
Low-molecular-weight heparin Trimethoprim (Ist trimester)
Aspirin NSAIDs (3rd trimester)

Labetalol ACE-i

Nifedipine ARA

Adenosine Mycophenolate

Prednisolone Warfarin

Treatment for asthma: salbutamol, ipratropium,  Live vaccines (MMR, BCG, Varicella)
aminophylline, leukotriene antagonists

Sepsis
»»Do not underestimate sepsis in pregnancy. Septic shock can be rapid. Do not
ignore tachypnoea. All pregnant women should receive the influenza vaccine.

Thinking about medicine
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Epidemiology

'The work of epidemiology is related to unanswered questions, but also to un-
quest/oned answers.' Patricia Buffler, North American Congress of Epidemiology, 2011.

»Who, what, when, where, why, and how?

Epidemiology is the study of the distribution of clinical phenomena in populations.
It analyses disease in terms of host, agent, and environment (the ‘epidemiologist’s
triad’). It elucidates risks and mechanisms for the development of disease, and re-
veals potential targets for disease prevention and treatment. Epidemiology does not
look at the individual patient, but examines a defined population. How applicable its
findings are depend upon how well the sample population mirrors the study popula-
tion, which must, in turn, mirror the target population. Does your patient fit in this
‘target'? If ‘yes', then the epidemiological findings may be applicable.

Measures of disease frequency

Incidence proportion is the number of new cases of disease as a proportion of
the population. Synonyms include probability of disease, cumulative incidence, risk.
Incidence rate is the number of new cases per unit of person-time, ie one person
observed for 5 years contributes 5 person-years of follow-up.

Prevalence is the number of cases that exist at a given time (point prevalence) or
time-frame (period prevalence), divided by the total population being studied. For
example, the lifetime prevalence of hiccups is ~100% and incidence is millions/year.
However, the point prevalence at 3am may be 0 if no one is actually having hiccups.

Comparisons of outcome frequency

Differences in outcome rates between populations point to an association between
the outcome and factors distinguishing the populations (eg a smoking population
compared to a non-smoking population). Challenges arise as populations tend to
differ from each other in many ways, so it may not be clear which factor(s) affect
outcome frequency. This leads to confounding. For example, we might find that
heart disease is more common in those who use walking sticks. But we cannot con-
clude that walking sticks cause heart disease as age is a confounding factor: age is
causal, not walking sticks.

Ways of accounting for associations: A may cause B (antacids cause cancer), B may
cause A (cancer causes antacid use), a 3rd unknown agent x (eg age) may cause A
and B, or the association may be a chance finding. When considering the options, it
is useful to bear in mind the Bradford Hill ‘criteria’ for causation (NB he did not claim
any were essential):

1 Consistency of findings: among different populations, studies, time periods.

2 Temporality: the effect must occur after the cause.

3 Biological gradient: a dose response whereby more exposure = more effect.

4 Specificity: exposure causes a single outcome (smoking does not conform!).

5 Strength of association: strong associations are more likely to be causal.

6 Biological plausibility: there is a mechanism linking cause and effect.

7 Coherence: the relationship is supported by current disease knowledge.

8 Experiment: does removal of exposure reduce outcome frequency?

Epidemiological studies

Studies should be designed to give an adequate answer to a specific research ques-
tion. Samples need to be representative and of sufficient size to answer the question.
Ecological studies: Outcome rates are examined in different populations, eg trend
over time, geographically distinct groups, social class. Populations rather than indi-
viduals are the unit of study.

Longitudinal (cohort) studies: Subjects are followed over time with measurement
of exposure and outcome.

Case-control studies: Patients with the outcome of interest are identified and past
exposure is assessed in comparison to ‘controls” who did not develop the outcome.
Cases and controls should be adequately matched for other factors that may affect
outcome, or these differences should be corrected for (mathematical assumption).
Experimental studies: Exposure is allocated to a study group and compared to
those who are not exposed, eg randomized controlled trials.



Randomized controlled trials

In a randomized controlled trial (RCT), participants are allocated to an intervention/
exposure (eg new drug treatment) or no intervention (eg placebo, standard care) by
a process which equates to the flip of a coin, ie all participants have an equal chance
of being in either arm of the study. The aim is to minimize bias and attempt to get at
the truth as to whether the intervention is any good or not. Both groups are followed
up and analysed against predefined end-points.

Randomizing Done with the aim of eliminating the effects of non-studied factors.
With randomization (and sufficient study size) the two arms of the study will be
identical (on average), with the exception of the intervention of interest.

Blinding There is a risk that factors during the trial may affect the outcome, eg
participant or clinician optimism if they know the patient is on active treatment, or
an unwillingness to expose more severe disease to placebo. If the subject does not
know which intervention they are having, the trial is single-blind. Ideally, the experi-
menter should not know either, and the study should be double-blind.

»In a good trial, the blind lead the blind.

Journal club: how good is this RcT?

 Does the study answer a useful question? Does it add to current literature: big-
ger, better, different target population?

 Does the target population in the study include your patient(s)? Check the inclu-
sion and exclusion criteria including age and comorbidity.

e Is the intervention well described so it can be replicated in clinical practice?

¢ \Was the sample size big enough to detect an effect? Can you find a sample size
calculation? Watch out for sub-group analyses for which the sample size was
not calculated.

* \Were outcome measures predefined?

e Is randomization adequate? Look at the baseline data for each group—are there
significant differences? Are any parameters of interest (that might affect out-
come) not included?

¢ \Who was blinded and how blind were they?

e Are statistical methods reported and appropriate? There should be a measure of
the effect size and its precision (confidence interval, see p20).

* Is the effect clinically significant? Watch out for surrogate end-points which do
not directly measure benefit, harm, or the treatment response of interest.

* How long was the follow-up? Was it long enough to determine outcome?

* How complete was the follow-up? How many patients were left at the end of
the follow-up period? Were those who left the study included in the analysis
(intention-to-treat)?*

When a randomized controlled trial might not be the best method

 Generating new ideas beyond current paradigms (case reports).

 Researching causes of illnesses and prognoses (cohort studies).

e Evaluating diagnostic tests (cohort study and decision model).

o \Where the researcher has no idea of the effective dose of a drug (dose-ranging
adaptive design).

¢ \When recruiting of patients would be impossible or unethical.

*\When personalized medicine is the aim, eg treatments matched to patients' bio-
marker profiles (adaptive design, cohort study).

»In the end, all randomized trials have to submit to the ultimate test when the sta-
tistical collides with the personal: "Will this treatment help me?’, "Will this procedure
help you?’ No randomized trial is complete until real-life decisions taken in the light
of its findings are scrutinized. Remember Osler: ‘no two individuals react alike and
behave alike under the abnormal conditions which we know as disease. This is the
fundamental difficulty of the physician’. Do not ask for definitive trials: everything
is provisional.

Thinking about medicine
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Medical mathematics

‘When you can measure what you are speaking about, and express it in numbers,

you know something about it; but when you cannot measure it, when you cannot

express it in numbers, your knowledge is of a meagre and unsatisfactory kind.’
Lord Kelvin, 1883.

Comparison measures

Comparisons between ‘exposed’ and ‘unex- Table15 2x2 table analysis

posed’ populations are made in terms of the risk Outcome

or likelihood of an outcome This can be appreci- FERTETed Event Noevent Total

ated by plotting a 2x2 table (table 1.5). Yes 70 20 90

* Absolute risk difference (attributable risk) N
= disease frequency in exposed minus the ° ) 45 0
disease frequency in unexposed. Example Total 190 470
(table 1.5): (70/90) - (120/570) = 0.57 .. exposure increases risk by 57%.

* Relative risk = ratio of outcome in exposed population compared to unexposed.
Relative risk of 1 means risk is same in both populations. Relative risk >1 means ex-
posure increases risk. Relative risk <1 means exposure lessens risk, eg vaccination.
Example (table 1.5): (70/90)+(120/570) = 3.69 .-. risk is 3.69 x higher with exposure.

* 0dds ratio = ratio of the probability of an outcome occurring compared to the
probability of an outcome not occurring. Example (table 1.5): (70/20)+(120/450) =
1313 .. odds of outcome are 1313 x higher with exposure.

Relative risk is easier to interpret than odds ratio but relies on a meaningful preva-

lence/incidence. For the individual, absolute risk difference may be most relevant.

P-values and confidence intervals

In a study of two groups (eg new treatment versus placebo), it is possible that
there is no difference (ie new treatment has no benefit). This is the null hypothesis.
A p-value measures the strength of evidence in relation to the null hypothesis:

* Low p-value: data unlikely if null hypothesis is true.

* High p-value: data likely is null hypothesis is true.

A p-value is not the probability that your results occurred by chance, and it can-
not tell you how good a study is. There will be many assumptions in the statistical
model. Look at the details: have confounding or bias affected the result? Do not
consider p <0.05 as 'statistically significant” a small p-value just flags the data
as unusual.® You need to question why and decide if this is clinically important.
Confidence intervals (cD) give a guide to the effect size and direction (eg benefit/

harm). They give a margin of error that indicates the amount of uncertainty in the
statistical estimate.

Assessing validity

The validity of a test which dichotomizes study participants can be assessed by
examining the results from the test against a standard reference (or outcome: did
the participant actually have the disease?) (see table 1.6).

Sensitivity Tp/(TP+FN) = of those with the condition, how many test positive? A sensi-
tive test is able to correctly identify those with the disease.

Specificity TN/(TN + FP) = of those who do not have the condition, how many test
negative? A specific test is able to correctly identify those without a disease.

‘Do they have abdominal pain?’ as a test for appendicitis will have tsensitivity (most
cases have pain), but ¥specificity (many patients with pain do not have appendicitis).
Positive predictive value (Tp/(TP + FP) indicates how likely it is that someone with a
positive test result has the condition.

Negative predictive value (TN/(TN+FN) indicates how likely it is that someone with a
negative test result does not have the condition. When you receive a test result, you
need to know how likely it is to be correct.

Table 1.6 Table of possible test results

Test result Patient has condition Patient does not have condition

Positive True positive (TP) False positive (FP)
Negative False negative (FN) True negative (TN)




Number needed to treat
Number needed to treat (NNT) is a useful way of reporting the results of randomized
clinical trials. It is the reciprocal of the absolute risk difference: 1 + ARR.

A large treatment effect means that fewer patients need to receive treatment in
order for one to benefit. It is specific to the chosen comparator (eg placebo or usual
care), the measured outcome (eg death, blood pressure fall), and the duration of
treatment follow-up used in the study. Look carefully at the details of the question
that the NNT is attempting to quantify.

* Advantages: easily calculated, single numerical value for efficacy, can be used to
examine harm (becomes the number needed to harm).

e Disadvantages: confidence intervals are difficult when the differences between
treatments are not significant.

The doctor as a gambler

Yes or No? Your tutor asks whether Gobble's disease is commoner in women or
men. You have no idea, and make a guess. What is the chance of getting it right?
Common sense decrees that you have a 50:50 chance. Sod's law predicts that
whatever you guess, you will always be wrong. Somewhere between the two is
Damon Runyon's view that ‘all life is 6 to 5 against’: Will you pick the right answer?
Perhaps, but don't bet on it!

New or existing disease? Suppose singultus is a rare symptom of Gobble's dis-
ease (seen in 5% of patients), but that it is a very common symptom of Kobble's
disease (seen in 90%). If we have a man whom we already know has Gobble's
disease, who goes on to develop singultus, is it more likely to be due to Kobble's,
rather than Gobble's disease? The answer is usually no: it is generally the case that
most symptoms are due to a disease that is already known, and do not imply a
new disease (Occam's razor, p4). The ‘odds ratio’ makes this clearer, ie the ratio
of [the probability of the symptom, given the known disease] to [the probability
of the symptom due to new disease x the probability of developing the new dis-
ease]. Usually this is vastly in favour of the symptom being due to the old disease,
because of the prior odds of the two diseases. This will work until Kobble's dis-
ease increases in prevalence so as to increase the odds of a second disease (then
Hickam trumps Occam, p4).

How to play the odds It is distasteful to think that doctors can gamble with
patients’ lives. It is also distasteful to think of serious diseases being 'missed’, and
invasive procedures being done unnecessarily. Yet we do not have an evidence
base or an experience base which can tell us definitively which cough or lethargy
or sore toe is just ‘one of those things', and which is the result of undiagnosed
cancer or HIV or osteomyelitis. And so we gamble.

Medicine is not for pessimists—almost anything can be made to seem fatal, so
that a pessimistic doctor would never get any sleep at night due to worry about
the meaning of their patients’ symptoms. Medicine is not for blind optimists either,
who too easily embrace a fool's paradise of false reassurance. Rather, medicine is
for informed gamblers: gamblers who are happy to use subtle clues to change their
outlook from pessimism to optimism and vice versa. Sometimes the gambling is
scientific, rational, methodical, and reproducible (odds ratio); sometimes it instinc-
tual, due to clinical intuition (vital but ill-defined).

Of course, gambling inevitably results in losses, and in medicine the chips are
not just financial. They betoken the health of your patient, your reputation, and
your confidence. Perhaps the hardest part of medicine is the inevitability of making
mistakes whilst attempting to help (see 'Being wrong/, p5). But do not worry about
gambling: gambling is your job. If you cannot gamble, you cannot walk the thin line
between successfully addressing health needs, and causing over-medicalization
(p23). But try hard to assemble sufficient evidence to maximize the chances of
being lucky. Lucky gambling is a requisite for successful doctoring and the casino
of medical practice celebrates the card counter. But the cardinal clinical virtue
is courage: without it we would not follow our hunches and take justified risks.

Thinking about medicine
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g Thinking about medicine

Evidence-based medicine (EBM)

EBM is the conscientious and judicious use of current, best research evidence to opti-
mize management plans and integrate them with patients’ values by:

1 Asking answerable questions.

2 Finding the best information.

3 Appraising the information for quality, validity, and relevance.

4 Dialogue to find out what the patient wants.

5 Applying data to patient care.

6 Evaluation.

The amount of evidence
More than 2 million new biomedical papers are published each year including >20 000
new randomized trials. Patients benefit directly from a tiny fraction of these papers.

How do we find them?
‘ e
Reviews

* A hierarchy of evidence
(fig 1.3) is used to identify
the best research available
to answer our question.

* Specialist EBM journals, §
eq Evidence-based Med-
icine, appraise published
information for quality,
relevance, and interest on
our behalf.

* The Cochrane Collabora-
tion gathers and summa-
rizes best evidence, free
from commercial spon-
sorship and conflicts of
interest. >37000 research-
ers from 130 countries
contribute.

Problems:

* The concept of scientific rigour is opaque. What do we want? The science, the
rigour, the truth, or what will be most useful to patients? These may overlap, but
they are not the same. Can average cohort results inform clinical decisions on an
individual level (especially in the context of comorbidity)?

* Can we really appraise ALL the evidence?? We are hindered by publication bias.
Around half of all clinical trials remain unpublished. See www.alltrials.net for the cam-
paign to register all trials, and ensure methods and summary results are available.

e Evidence can be expensive. Who paid the bill and what is their vested interest?

o Is the result clinically significant? What is the level of benefit to the individual, as
opposed to the population? Is the M tail wagging the clinical dog?

* How is our innate hierarchy of evidence constructed? Do we maintain the same
standard of the evidence for all changes to our practice?

* Have you checked the correspondence columns in journals from which winning
papers are extracted? It may take years for unforeseen flaws to surface.

e There is a danger that by always asking, "What is the evidence?’, we will divert
resources from hard-to-prove areas (eg psychosocial interventions).

*EBM is never 100% up to date and reworking meta-analyses takes time and mon-
ey. Specialists may ostensibly reject a new trial due to a tiny flaw, when the real
dread is that it might flip their once-perfect formulation.

*EeBM lies uncomfortably in a world of clinical intuition and instinctual premoni-
tion. Yet these instincts may be vital.

o If EBM is prescriptive, patient choice declines. Does our zeal for EBM make us ar-
rogant, mechanical, and defensive? Where is the shared decision-making (p7)?

* By focusing on answerable questions, EBM can distract us from our patients’ un-
answerable questions; questions that still require time and acknowledgement.

»The practice of EBM must be informed by clinical judgement and compassion.

FILTERED
INFORMATION|

UNFILTERED
INFORMATION|

Fig 1.3 Hierarchy of evidence.
EBM Pyramid and EBM Page Generator, copyright 2006 Trustees of
Dartmouth College and Yale University.
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Medicalization

Using Illness as a Metaphor? Susan Sontag describes two kingdoms: that of the
well, and that of the sick. She describes our dual citizenship, and the use of a pass-
port to travel from one kingdom to the other. But medicalization blurs this distinc-
tion. The boundary between the ‘Kingdom of the Sick’ and the ‘Kingdom of Well"is
lost and there is an anschluss of healthy people annexed into the potentially preda-
tory and frightening kingdom of the sick from which there may well be no escape.

‘Too much medicine” occurs as a result of:

* Qverdiagnosis: Labelling an (asymptomatic) person as 'sick’ despite the fact that
subsequent treatment, lifestyle advice, or monitoring provides no benefit to their
outcome (and potentially causes harm), eg non-progressive breast cancer.

* Qverdetection: Increasingly sensitive tests identify pathology that is indolent or
non-progressive, eg subsegmental pulmonary emboli diagnosed on cT angiography.

 Qverdefiniton: Expansion of disease definitions or lowering of disease thresholds,
eg an eGFR diagnosis of chronic kidney disease now means that 1in 8 adults are
labelled with the disease, many of whom will never progress to symptomatic kid-
ney failure; 15% of pregnant women now have subclinical hypothyroidism without
evidence that thyroxine replacement is beneficial (2016).

® Disease mongering: The creation of pseudodiseases which pose no threat to
health, eg restless legs, sexual health dysfunction, multiple chemical sensitivity.

 Qverutilization: Healthcare practice that provides no net benefit, eg routine MRI
for lower back pain.

* Qvertreatment: Treatment that is of no benefit (and may cause harm), eg antibiot-
ics for viral infections, polypill for the population.

Too much medicine arises from the fear of missing a diagnosis, and concern about
avoidable morbidity or mortality. A punitive society means there is a perceived need
for more tests, to seek more certainty. But certainty is the holy grail of myth and
legend. The individual patient is a unique set of symptoms, stoicism, experience, and
need. And by the nature of life, all cure can only ever be temporary.

Choosing wisely

CHOOSING WISELY is an initiative to change doctors’ practice away from interventions
that are not:

e supported by evidence

o free from harm

e truly necessary (including duplicative tests).

The top 5-10 interventions that should not be used routinely are given for each spe-
cialty. Search for those relevant to your current post at: www.choosingwisely.org/doctor-
patient-lists/.

Consider medicalization when screening for disease. Remember all screening
programmes do harm, some do good. The Wilson criteria for screening lists the
important features necessary for a screening programme and the mnemonic
IATROGENIC reminds of our pressing duty to do no harm:

1 The condition screened for should be an important one.

2 There should be an acceptable treatment for the disease.

3 Diagnostic and treatment facilities should be available.

4 Arecognizable latent or early symptomatic stage is required.

5 Opinions on who to treat must be agreed.

6 The test must be good: high discriminatory power, valid, and reproducible

with safety guaranteed.

7 The examination must be acceptable to the patient.

8 The untreated natural history of the disease must be known.

9 It should be inexpensive.

10 Screening must be continuous (ie not a ‘one-off" affair).

8 Susan Sontag, Illness as a Metaphor, 1978

Thinking about medicine
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Fig 2.1 William Osler (1849-1919) was a
great medical educationalist who loved
practical jokes. He introduced many nov-
elties to the classroom, including, on one
occasion, a gaggle of geese. We can all
identify with his geese, because these
birds show exceptional learning ability
and resilience.

Osler did not agree with gavage, a method
whereby geese (and medical students)
are forcibly stuffed by funnel to fatten
them for the delight of gluttons. We are
too familiar with the three Rs of medical
education: Ram—Remember—Regurgitate,
a sequence that turns once-bright medi-
cal students into tearful wrecks. Luckily in
the realm of History & Examination we can
flee the library and alight at the bedside,
bearing in mind another of Osler's aphor-
isms: ‘He who studies medicine without
books sails an uncharted sea, but he who
studies medicine without patients does not
gotoseaatall

We thank Dr Petra Sulentic, our Specialist Reader, for her contribution to this chapter.
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1 The way to learn physical signs is at the bedside, with guidance from a senior doc-
tor or an experienced colleague. This chapter is not a substitute for this process: it
is simply an aide-memoire both on the wards and when preparing for exams.

2 We ask questions to get information to help with differential diagnosis. But we
also ask questions to find out about the lives our patients live so that we can
respect them as individuals. The patient is likely to notice and reciprocate this
respect, and the rapport that you build with your patient in this way is a key com-
ponent to diagnosing and managing their disease.

3 Patients (and diseases) rarely read textbooks, so don't be surprised that some
symptoms are ambiguous, and others meaningless. Get good at recognizing pat-
terns, but not so good that you create them when none exist. We all fall into this
trap!

4 Signs can be easy to detect, or subtle. Some will be found by all the new medical
students, others require experienced ears or eyes. Remember, you can be a fine
doctor without being able to elicit every sign.! However, finding signs and put-
ting together the clues they give us to find a diagnosis is one of the best parts of
being a doctor. It is also essential that we learn those signs that highlight diseases
we should never miss. However, in an exam, if you cannot find a sign, never be
tempted to make up something you think should be there. If the examiner is push-
ing you to describe something you cannot see, be honest and admit you cannot
see it. Learning is a lifelong process, and nobody becomes a consultant overnight.

Developing your own routine

While on the acute medical or surgical take you will ‘clerk’ countless numbers of
patients. This involves taking a full history: history-taking may seem deceptively
easy, as if the patient knew the hard facts and the only problem was extracting
them; but what a patient says is a mixture of hearsay (‘'She said I looked very pale’),
innuendo ("You know, doctor, down below’), legend (' suppose I bit my tongue; it
was a real fit, you know'), exaggeration (‘T didn't sleep a wink’), and improbabilities
(‘The Pope put a transmitter in my brain’). The great skill (and pleasure) in taking
ahistory lies not in ignoring these garbled messages, but in making sense of them.
Next you will likely perform all the core examinations (cardiovascular, respiratory,
abdominal, and neurological) and any relevant additional ones (eg breast, thyroid,
peripheral vascular). No two doctors will have identical examination techniques.
Relish this variation as it helps you craft your own routine.

J

An insightful student

Having a template for the all-important history and examination is no more than a
rough guide and you must flesh it out with your own learning. We start out nerv-
ous of missing some question or sign, but what we should really be nervous about
is losing our humanity in the hurly-burly of a time-pressed interview. Here is how
one student put some flesh on the bones—for a man in a wheelchair: she asked
all about the presenting complaint, and how it fitted in with his cNs condition and
life at home—and then found out that his daughter had had a nervous breakdown
at the start of his illness, 5 years ago. ‘How is she now?’ she asked. ‘Fine—I've got
two lovely grandchildren..Jim is just learning to walk...”'Oh...you must be so husy!"
the student said with a joyful smile. This man had not been busy for 5 years, and
was fed up with his passive dependency. The thought of being busy again made
his face light up—and when the student left he rose up out of his wheelchair to
shake her by the hand, a movement we doctors thought was impossible. Jim and
his grandfather were learning to walk, but this student was up and running—far
_ahead of her teachers.
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History and examination

>

Taking a history

Taking a good history is an art and an essential skill: 80% of diagnoses should be
made on history alone, with the signs you elicit adding an extra 10% and tests only
giving the final 5% or so. Do not rely on signs or investigations for your diagnosis,
but use them rather to confirm what you suspected. Try to put the patient at ease: a
good rapport may relieve distress. Introduce yourself and check whether the patient
is comfortable. Be conversational rather than interrogative. Start with open ques-
tions, allow the patient to tell their story, but if they stray off topic, gently steer them
back towards the important points.

Presenting complaint (pc) Open questions: "Why have you come to see me today?'
Record the patient’s own words rather than medical terms.

History of presenting complaint (Hpc) When did it start? What was the first
thing noticed? Progress since then. Ever had it before? 'SOCRATES' questions: site;
onset (gradual, sudden); character; radiation; associations (eg nausea, sweating);
timing of pain/duration; exacerbating and alleviating factors; severity (eg scale of
1-10, compared with worst ever previous pain). Direct questioning (to narrow list of
possible diagnoses). Specific or ‘closed’ questions about the differential diagnoses
you have in mind (+risk factors, eg travel—p414) and a review of the relevant system.

Past medical history (PMH) Ever in hospital? Tlinesses? Operations? Ask specifi-
cally about MIJTHREADS: MI, jaundice, T8, high BP, rheumatic fever, epilepsy, asthma,
diabetes, stroke, anaesthetic problems.

Drug history (pH) Any tablets, injections, ‘over-the-counter’ drugs, herbal remedies,
oral contraceptives? Ask about allergies and what the patient experienced, eg may
be an intolerance (nausea, diarrhoea), or may have been a minor reaction of sensiti-
zation (eg rash and wheeze) before full-blown anaphylaxis.

Social history (sH) Probe without prying. "Who else is there at home?’ Job. Marital
status. Spouse’s job and health. Housing—any stairs at home? Who visits—relatives,
neighbours, GP, nurse? Are there any dependants at home? Mobility—any walking
aids needed? Who does the cooking and shopping? What can the patient not do be-
cause of the illness? Ask about occupation, hobbies, sport, exercise, and ethnic origin.

The social history is all too often seen as a dispensable adjunct but vital clues may
be missed about the quality of life and it is too late to ask when the surgeon’s hand is
deep in the belly and they are wondering how radical a procedure to perform. Utilize
the GP's knowledge of the patient: they may have known them and/or their family for
decades. He or she may even hold a 'living will" or advance directive if they cannot
speak for themselves. Tactfully ask about alcohol, tobacco, and recreational drugs.
How much? How long? When stopped? 1 unit = 8g of ethanol =1 spirits measure = 1/2
glass of wine =1/3 pint of beer. The CAGE questionnaire is a useful screening test for
alcoholism (p281). Quantify smoking in terms of pack-years: 20 cigarettes/day for 1
year equals 1 pack-year. We all like to present ourselves well, so be inclined to double
stated quantities (Holt's ‘law").

Family history (FH) Areas of the family history may need detailed questioning, eg
to determine if there is a significant family history of heart disease you need to ask
about the health of the patient's grandfathers and male siblings, smoking, tendency
to hypertension, hyperlipidaemia, and claudication before they were 60 years old, as
well as ascertaining the cause of death. Ask about T8, diabetes, and other relevant
diseases. Draw a family tree (see Box). »Be tactful when asking about a family
history of malignancy.

Systemic enquiry (See p30.) Helps uncover undeclared symptoms. Some of this
may already have been incorporated into the history.

» Always enquire, without sounding robotic, if your patient has any ideas of what
the problem might be, if he/she has any particular concerns or expectations, and
give him/her an opportunity to ask you questions or tell you anything you may
have missed.

»Don't hesitate to review the history later: recollections change (as you will find,
often on the post-take ward round when the Consultant is asking the questions!).



Drawing family trees to reveal dominantly inherited disease

Advances in genetics are touching all branches of medicine. It is increasingly im-

portant for doctors to identify patients at high risk of genetic disease, and to make

appropriate referrals. The key skill is drawing a family tree to help you structure

a family history as follows:

1 Start with your patient. Draw a square for a male and a circle for a female. Add
asmall arrow (see fig 2.2) to show that this person is the propositus (the person
through whom the family tree is ascertained).

2 Add your patient’s parents, brothers, and sisters. Record basic information only,
eg age, and if alive and well (a&w). If dead, note age and cause of death, and
pass an oblique stroke through that person’s symbol.

3 Ask the key question ‘Has anybody else in your family had a similar problem
as yourself?', eg heart attack/angina/stroke/cancer. Ask only about the family
of diseases that relate to your patient’s main problem. Do not record a potted
medical history for each family member: time is too short.

4 Extend the family tree upwards to include grandparents. If you haven't revealed
a problem by now, go no further—you are unlikely to miss important familial
disease. If your patient is elderly it may be impossible to obtain good informa-
tion about grandparents. If so, fill out the family tree with your patient’s uncles
and aunts on both the mother’s and father’s sides.

5 Shade those in the family tree affected by the disease. * = an affected female;
= = an affected male. This helps to show any genetic problem and, if there is one,
will help demonstrate the pattern of inheritance.

6 If you have identified a familial susceptibility, or your patient has a recognized
genetic disease, extend the family tree down to include children, to identify
others who may be at risk and who may benefit from screening. »You should
find out who is pregnant in the family, or may soon be, and arrange appropriate
genetic counselling (oHcs pl154). Refer for genetics opinion.

The family tree (fig 2.2) shows these ideas at work and indicates that there is

evidence for genetic risk of colon cancer, meriting referral to a geneticist. NB: use

a different approach in paediatrics, and for autosomal or sex-linked disease. Ask if

parents are related (consanguinity trisk of recessive diseases).

Old age ca bowel
74; a&w
. ﬁ Q Q
45; ca colon 42 a&w 36 a&w
@)
23 a&w 17 a&w
Conventions D QO )
Male Female 54; ca colon 73; old age
(= male died aged 54 years (female died aged 73 years
a&w = alive and well and had colon cancer) from old age)

Fig 2.2 Genetic risk of colon cancer in a family tree.
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Symptoms are features which patients report. Physical signs are elicited at the
bedside. Together, they constitute the features of the condition in that patient.
Their evolution over time and interaction with the physical, psychological, and social
spheres comprise the natural history of any disease. Throughout this chapter, we
discuss symptoms in isolation and attempt to classify theminto a ‘system’ or present
them in the following BOXES as 'non-specific’. This is unnatural but a good first step in
learning how to diagnose. All doctors have to know about symptoms and their relief.
Part of becoming a good doctor is learning to link symptoms together, to identify
those that may be normal, and those that are worrying. There are many online tools
and books that can help with this, but there is no substitute for experience. If you
aren't sure, ask a specialist in that area for advice.
The following are common 'non-specific’ presentations.

Ttching (pruritus) Common and, if chronic, most unpleasant.
Table 2.1 Aetiology of pruritus

Eczema, atopy, urticaria Liver disease (bile salts, eg PBC)  Old age; pregnancy
Scabies Uraemia (eg CKD) Drugs (eg morphine)
Lichen planus Malignancy (eg lymphoma) Diabetes mellitus
Dermatitis herpetiformis  Polycythaemia rubra vera Thyroid disease
Spinal cord tumours (rare)* Iron deficiency anaemia HIV infection

Questions: Wheals (urticaria)? Worse at night? Others affected (scabies)? What
provokes it? After a bath ~ polycythaemia rubra vera (p366). Exposure, eg to ani-
mals (atopy?) or fibre glass (irritant eczema?).

See table 2.1. Look for /ocal causes: Scabies burrows in finger webs, lice on hair
shafts, knee and elbow blisters (dermatitis herpetiformis). Systemic: Splenomeg-
aly, nodes, jaundice, flushed face, or thyroid signs? - Treat causes; try soothing
bland emollients + emollient bath oils £ sedative antihistamines at night, eg chlor-
phenamine 4mg Po.

'0ff-legs'—falls and difficulty walking

Common causes of admission in the elderly, and can lead to loss of confidence and
independence. Causes are often multifactorial:

Intrinsic: Typically osteo- or rheumatoid arthritis, but remember fractured neck
of femur, cNs disease, 4 vision, cognitive impairment, depression, postural hypoten-
sion, peripheral neuropathy, medication (eg antihypertensives, sedatives), pain,
eg arthritis, parkinsonism (eg drugs: prochlorperazine, neuroleptics, metoclopra-
mide), muscle weakness (consider vitamin D deficiency), incontinence, UTI, pneu-
monia, anaemia, hypothyroidism, renal impairment, hypothermia, and alcohol.
Environment: Poor lighting, uneven walking surface. Treatment includes address-
ing injuries, reducing risk factors, and reducing the risk of injury, eg treat osteopo-
rosis (p682). A multidisciplinary multifactorial approach alongside occupational
therapists and physiotherapists is likely to be beneficial. See gait disorders, p467.
If there is ataxia, the cause is not always alcohol: other chemicals may be involved
(eg cannabis or prescribed sedatives). There may be a metastatic or non-meta-
static manifestation of malignancy, or a cerebellar lesion.

»Bilateral weak legs may suggest a cord lesion: see p466. If there is associated
urinary or faecal incontinence * saddle anaesthesia or lower limb sensory loss,
urgent imaging (MRI) and treatment for cord compression may well be needed.




So common that it is a variant of normality. Only 1in 400 episodes of fatigue leads
to visiting the doctor. »Don't miss depression (pl5). Even if depressed, still rule out
common treatable causes—eg anaemia, hypothyroidism, diabetes. After history
and examination: FBC, ESR, U&E, plasma glucose, TFT, £ CXR. Follow up to see what
develops, and to address emotional problems. Take a sleep history.

Fevers, rigors, sweats

While some night sweating is common in anxiety, drenching sweats requiring
changes of night-clothes are a more ominous symptom associated with infection
(eg T8, brucellosis), lymphoproliferative disease, or other malignancies. Patterns
of fever may be relevant (see p442).

Rigors are uncontrolled paroxysms of shivering which occur as a patient's tem-
perature rises rapidly.

Sweating excessively (hyperhidrosis) may be primary (eg hidradenitis sup-
purativa may be very distressing to the patient)—or secondary to fever, pain or
anxiety (cold & sweaty) or a systemic condition: the menopause, hyperthyroidism
(warm & sweaty), acromegaly, malignancy, phaeochromocytoma, amyloidosis, or
neuroleptic malignant syndrome (+hyperthermia). Or it may reflect gabapentin
or opiate withdrawal, or a cholinergic or parasympathomimetic side-effect (ami-
triptyline, bethanechol, distigmine, spider bites)—also hormonal drugs, eg levo-
thyroxine, gonadorelin or somatostatin analogues, vasopressin, and ephedrine. Also
amiodarone, ciprofloxacin, levodopa, lisinopril, rivastigmine, ritonavir, pioglitazone,
venlafaxine. At the bedside: ask about all drugs, examine all over for nodes; any
signs of hyperthyroidism? Any splenomegaly? Test the urine; do T°, ESR, TSH, FBC, &
blood culture. B: Antiperspirants (aluminium chloride 20%=Driclor®), sympathec-
tomy, or iontophoresis may be tried.

This is trivial—until we ourselves have a few sleepless nights. Then sleep becomes
the most desirable thing imaginable, and bestowing it the best thing we can do,
like relieving pain. But don't give drugs without looking for a cause.

o Self-limiting: Jet lag; stress; shift work; in hospital. We need less sleep as we age.

e Psychic: Depression; anxiety; mania; grief; psychomotor agitation/psychosis.

* Organic: Drugs (many; eg caffeine; mefloquine; nicotine withdrawal); nocturia;
alcohol; pain (eg acid reflux—worse on lying down); itch; tinnitus; asthma; dys-
tonias; obstructive sleep apnoea (p194); dementia; restless leg syndrome (p698,
check ferritin). Rarer: encephalitis (eg West Nile virus) and encephalopathy
(Whipple's; pellagra; H1v; prion diseases, eg ¢Jb, p696, and fatal familial insomnia).

R-Sleep hygiene. No daytime naps; don't turn in till you feel sleepy; regular bed-
time routines. Keep a room for sleep; don't eat or work in it (not viable for much
of the world). Less caffeine, nicotine, late exercise (but sexual activity may give
excellent torpor!), and alcohol (its abuse causes paradoxical pro-adrenergic trem-
or and insomnia). Try monitoring quality with a sleep diary (unless already over-
obsessive). Music and relaxation may make sleep more restorative and augment
personal resources.

Hypnotic drugs. Give for a few nights only (addictive and cause daytime somno-
lence £ rebound insomnia on stopping). Warn about driving/machine use. Exam-
ple: zopiclone 3.75-7.5mgq. Obstructive sleep apnoea, pl94. Parasomnias, sleep
paralysis, etc. oHeS p371. Narcolepsy, p700.
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Systemic enquiry

Just as skilled acrobats are happy to work without safety nets, so experienced clini-
cians may operate without the functional enquiry. But to do this you must be experi-
enced enough to understand all the nuances of the presenting complaint.

General questions

May be the most significant, eg in T8, endocrine problems, or cancer:

* \Weight loss.

 Night sweats.

© Any lumps.

* Fatigue/malaise/lethargy.

¢ Sleeping pattern.!

° Appetite.

e Fevers.

e Ttch or rash.

* Recent trauma.

Cardiorespiratory symptoms
 Chest pain (p94).
o Exertional dyspnoea (=breathlessness): quantify exercise tolerance and how it has
changed, eg stairs climbed, or distance walked, before onset of breathlessness.
 Paroxysmal nocturnal dyspnoea (PND). Orthopnoea, ie breathlessness on lying flat
(a symptom of left ventricular failure): quantify in terms of number of pillows the
patient must sleep on to prevent dyspnoea.
* Oedema: ankles, legs, lower back (dependent areas).
* Palpitations (awareness of heartbeats): can they tap out the rhythm?
 Cough: sputum, haemoptysis (coughing up blood).
* Wheeze.
Gastrointestinal symptoms
* Abdominal pain (constant or colicky, sharp or dull; site; radiation; duration; onset;
severity; relationship to eating and bowel action; alleviating or exacerbating, or
associated features).
 Other questions—think of symptoms throughout the 6I tract, from mouth to anus:
« Swallowing (p250).
« Indigestion (p252).
« Nausea/vomiting; blood? (p250).
« Bowel habit (p258 & p260).
« Stool: colour, consistency, blood, mucus; difficulty flushing away (p266); tenes-
mus or urgency.
Tenesmus is the feeling of incomplete evacuation of the bowels (eg due to a tumour
or irritable bowel syndrome). Hoematemesis is vomiting blood. Melaena is altered
(black) blood passed PR (p256), with a characteristic offensive smell and tar like
appearance.

Genitourinary symptoms

* Incontinence (stress or urge, p648).

* Dysuria (painful micturition).

 Urinary abnormalities: colour? Haematuria (streaks or pink urine?) Frothy?

* Nocturia (needing to micturate at night).

* Frequency (frequent micturition) or polyuria (the frequent passing of large vol-
umes of urine).

 Hesitancy (difficulty starting micturition).

 Terminal dribbling.

 Vaginal discharge (colour, odour); pain on intercourse (dyspareunia) (p412).

* Menses: frequency, regularity, heavy or light, duration, painful? First day of last
menstrual period (LMP). Number of pregnancies and births. Menarche. Menopause.
Any chance of pregnancy now?

1 Too sleepy7 Think of myxoedema or narcolepsy. Early waking? Think of depression. Being woken by pain is
always a serious sign. »-For the significance of the other questions listed here, see Chapter 3.



Neurological symptoms

e Special senses: sight, hearing, smell, and taste.

e Seizures, faints, ‘funny turns’.

* Headache.

* 'Pins and needles’ (paraesthesiae) or numbness.

e Limb weakness (‘Are your arms and legs weaker than normal?’), poor balance.

 Speech problems (p86).

 Sphincter disturbance.

 Higher mental function and psychiatric symptoms (p86-p89). The important thing
is to assess function: what the patient can and cannot do at home, work, etc.

Musculoskeletal symptoms

* Pain, stiffness, swelling of joints.

e Diurnal variation in symptoms (ie worse in mornings).

* Functional deficit.

* Signs of systemic disease: rashes, mouth ulcers, nasal stuffiness, malaise, and con-
stitutional symptoms.

Thyroid symptoms

® Hyperthyroidism: Prefers cold weather, bad tempered, sweaty, diarrhoea, oli-
gomenorrhoea, $weight (though often tappetite), tremor, palpitations, visual prob-
lems.

* Hypothyroidism: Depressed, slow, tired, thin hair, croaky voice, heavy periods, con-
stipation, dry skin, prefers warm weather.
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Physical examination

The physical examination is not so much an extension of the history, but more of the
first investigation, to confirm, exclude, define, or show the progress of the provi-
sional diagnosis as revealed in the history. Even in the emergency department where
the history may be brief, eg ‘trauma’, the examination is to confirm a fracture, or to
decide that a fracture is less likely. The examination sheds further light on the his-
tory. As you get better, your physical examination gets briefer. Establish your own
routine—practice is the key.

End of the bed

*Look at the patient—are they well or in extremis? What makes you think this?
Are they in pain? If so, does it make them lie still (eg peritonitis) or writhe about
(eg colic)? What is the pattern of breathing: laboured; rapid; shallow; irregular;
distressed? Are they obese or cachectic? Is their behaviour appropriate? Can you
detect any unusual smell, eg hepatic fetor (p274), cigarettes, alcohol?

 Also take a moment to look around the bed for other clues, eg inhalers, insulin
administration kit, walking aids, etc.

Face and body habitus

* Does the patient's appearance suggest any particular diseases, eg acromegaly, thy-
rotoxicosis, myxoedema, Cushing's syndrome, or hypopituitarism? See p202.

e Is there an abnormal distribution of body hair (eg bearded g, or hairless &) sug-
gestive of endocrine disease?

e [s there anything about the patient to trigger thoughts about Paget's disease, Mar-
fan's, myotonia, or Parkinson's syndrome? Look for rashes, eg the malar flush of
mitral disease and the butterfly rash of SLE.

Peripheral stigmata of disease

Specific signs are associated with different diseases: consider the nails (koilonychia

= iron deficiency), subcutaneous nodules (rheumatoid, neurofibroma?), and look for

lymph nodes (cervical, axillary, inguinal). See specific systems for features to assess
for, but for all systems consider:

Skin colour:

 Blue/purple = cyanosis (can also be central only, p34).

* Yellow = jaundice (yellow skin can also be caused by uraemia, pernicious anaemia,
carotenaemia—check the sclera: if they are also yellow it is jaundice).

e Pallor: this is non-specific; anaemia is assessed from the palmar skin creases (when
spread) and conjunctivae (fig 8.3)—usually pale if Hb <80-90g/L: you cannot con-
clude anything from normal conjunctival colour, but if they are pale, the patient is
probably anaemic.

* Hyperpigmentation: Addison's, haemochromatosis (slate-grey) and amiodarone,
gold, silver, and minocycline therapy.

Charts:

* Temperature: varies during the day; a morning oral temperature >37.2°C or evening
>37.7°C constitutes a fever.® Rectal temperatures are generally 0.6°C above oral
temperatures. Remember that temperatures are generally lower in elderly patients
and therefore fevers may not be as pronounced.* A core temperature <35°C indi-
cates hypothermia; special low-reading thermometers may be required.

 Blood pressure and pulse—trends are more important than one-off values; repeat
if concerned.

e Urine: check urinalysis and input/output charts if available.

Fluid status \When admitting an unwell patient, don't forget to assess their hydra-

tion, check skin turgor and mucous membranes, look for sunken eyes, and check
capillary refill (if well perfused <2s) and Jvp.



Unexplained signs and symptoms: how to refer for an opinion
»[When you don’t know: ask. If you are wondering if you should ask: ask.

Frequently, the skills needed for diagnosis or treatment will lie beyond the team

you are working for, so, during ward rounds, agree who should be asked for an

opinion. You will be left with the job of making the arrangements, so check before

your senior leaves exactly what their question is. Don't be intimidated, but follow

these simple rules:

* Know the history and examination findings (ideally your own), and have the pa-
tient's notes, observations, recent test results, and drug charts to hand (table 2.2).

At the outset, state if you are just looking for advice or if you are asking if the
patient could be seen. Make it clear exactly what the question is that you want
addressed, allowing the listener to focus their thoughts and ask relevant questions.

* Give the patient's age and run through a brief history including relevant past
medical history. If you would like the patient to be seen, give warning if they will
be leaving the ward for a test at a particular time.

® The visiting doctor may be unfamiliar with your ward. When he or she arrives
introduce yourself, get the notes and charts, and give your contact details in case
they have further questions.

Table 2.2 Referring for a specialist opinion

Team Key questions
Anaesthetics Previous anaesthetic? Reaction? Last ate/drank?
Cardiology Known THD? BP? ECG findings? Echo findings? Murmurs?

Troponin? Temperature/possibility of endocarditis? (ESR,
microscopic haematuria, etc. p150)

Dermatology Site, onset, and appearance of rash? Drugs? Systemic disease?
History of atopy?
Endocrinology Diabetes: blood glucose, usual insulin regimen, complications.

Other: blood results? Stable/unstable—eg Addisonian crisis.
Usual steroid dose?

Gastroenterology/ Bleeding: Rockall score (p257)? Shock? Diarrhoea: blood?

Hepatology Foreign travel? Frequency per day? Liver disease: signs of
decompensation (p274)? Ascites? Encephalopathy grade?

Gynaecology/ LMP? Possibility of pregnancy? Previous pregnancies? Vaginal

Obstetrics discharge? Hormonal contraceptives? STis?

Haematology Blood results? Splenomegaly? Fever? Lymphadenopathy?

Bleeding: anticoagulants? Clotting results?
Infectious diseases/  Possible source? Antibiotics (current/recent/previous)?
Microbiology Foreign travel? Risk factors for HIv?
Nephrology Creatinine (current, old)? Clotting? Urine output? Potassium?
BP? Fluid status? Drugs? Known renal disease?
Neurology/Stroke Neurological examination?” cT/MRI scan findings?

Radiology See p720. Contrast or not? Creatinine? Clotting? Cannula in
situ? Metallic implants?
Respiratory 0, sats? Respiratory rate? ABG? CxR? Inhalers/nebs? Home 0,?

Respiratory support, eg NIV/CPAP?

Surgery (general) Pain? Scan findings? Acutely unwell? Clotting?

Urology History of LUTS (lower urinary tract symptoms) p642?
Catheter? Haematuria? History of stones? Scan findings
(ultrasound, c1)?

*You would be amazed at how many people refer to neurology/stroke without having done a neurologi-
cal examination! Don't be one of them...
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The following signs are not specific to a particular system:

Cyanosis

Dusky blue skin (peripheral—of the fingers) or mucosae (central—of the tongue),

representing 50g/L of Hb in its reduced (hence hypoxic) form, it occurs more readily

in polycythaemia than anaemia.

Causes:

* Lung disease with inadequate oxygen transfer, eg luminal obstruction, asthma,
COPD, pneumonia, PE, pulmonary oedema—may be correctable by t inspired O,.

e Congenital cyanotic heart disease, where there is a mixture, eg transposition of
the great arteries or right-to-left shunt (eg vsb with Eisenmenger’s syndrome; see
pl56)—cyanosis is not reversed by increasing inspired oxygen.

* Rare causes—methaemoglobinaemia, a congenital or acquired red cell disorder.

»Acute cyanosis is an emergency. Is there asthma, an inhaled foreign body, a pneu-
mothorax (p749, fig 1) or pulmonary oedema? See p8l14.

Peripheral cyanosis will occur in causes of central cyanosis, but may also be induced
by changes in the peripheral and cutaneous vascular systems in patients with nor-
mal oxygen saturations. It occurs in the cold, in hypovolaemia, and in arterial disease,
and is, therefore, not a specific sign.

Pallor
May be racial or familial—or from anaemia, shock/faints, Stokes-Adams attack
(p460, pale first, then flushing), hypothyroidism, hypopituitarism, and albinism.

Anaemia is haemoglobin concentration <130g/L in men and <120g/L in non-pregnant
women (p324). It may be assessed from the conjunctivae and skin creases. Koilo-
nychia and stomatitis (p32) suggest iron deficiency. Anaemia with jaundice suggests
haemolysis. »If pallor just one limb or digit, think of emboli.

Skin discolouration

Generalized hyperpigmentation may be genetic (racial) or due to radiation; tACTH
(cross-reacts with melanin receptors, eg Addison's disease (p226), Nelson's syn-
drome (p76), ectopic ACTH in bronchial carcinoma); chronic kidney disease (turea,
p302); malabsorption; chloasma (seen in pregnancy or with the oral contraceptive
pill); biliary cirrhosis; haemochromatosis (‘bronzed diabetes’); carotenaemia; or
drugs (eg chlorpromazine, busulfan, amiodarone, gold).

Obesity

Defined by the World Health Organization as a BMmI of over 30kg/m? A higher waist
to hip ratio, indicating central fat distribution, is commoner in & and is associated
with greater health risks, which include type 2 diabetes mellitus, 1HD, dyslipidaemia,
18P, osteoarthritis of weight-bearing joints, and cancer (breast and bowel); see p206.
The majority of cases are not due to specific metabolic disorders. Lifestyle change is
key to treatment, to increase energy expenditure and reduce intake (p244). Medica-
tion £ surgery may be considered if the patient fulfils strict criteria (8BmI of 40 kg/m?
or more, or between 35 kg/m? and 40 kg/m? and other significant disease that could
improve with weight loss, non-surgical measures have been tried and failed, patient
receives intensive management in a tier 3 service, and fit for anaesthesia and sur-
gery). Conditions associated with obesity include: genetic (Prader-Willi syndrome,
Lawrence-Moon syndrome), hypothyroidism, Cushing's syndrome, and hypothalamic
damage (eg tumour or trauma - damage to satiety regions).



Lymphadenopathy
Causes of lymphadenopathy are either reactive or infiltrative:

Reactive:

Infective:

 Bacterial: eg pyogenic, T8, brucella, syphilis.
e \/iral: EBV, HIV, CMv, infectious hepatitis.

e Others: toxoplasmosis, trypanosomiasis.

Non-infective: sarcoidosis, amyloidosis, berylliosis, connective tissue disease (eg
rheumatoid, SLE), dermatological (eczema, psoriasis), drugs (eg phenytoin).

Infiltrative:

Benign histiocytosis—oHcs p644, lipoidoses.

Malignant:

* Haematological: lymphoma or leukaemia: ALL, CLL, AML (p356).

* Metastatic carcinoma: from breast, lung, bowel, prostate, kidney, or head and
neck cancers.

Oedema
(See p579.)

Pitting oedema: Fluid can either be squeezed out of the veins (increased hydrostatic
pressure, eg VT, right heart failure) or diffuse out because of reduced oncotic pres-
sure (low plasma proteins, eg cirrhosis, nephrotic syndrome, protein-losing enter-
opathy) leading to an osmotic gradient with the tissues (fig 2.9, p39, p579). The cause
of oedema is still not completely understood.®

Periorbital oedema: Oedema around the face has a very different differential; the
eyelid skin is very thin so periorbital oedema is usually the first sign—think of al-
lergies (contact dermatitis, eg from eye make-up, stings), angioedema (can be
hereditary), infection (»orbital cellulitis can be life-threatening, refer to hospital
immediately if concerned, other infections include EBv and sinusitis); if there is prop-
tosis (p219) think Graves' disease, connective tissue diseases (eg dermatomyositis,
SLE, sarcoid, amyloid); and many others. Assess for systemic disease before putting
it down to allergies.

Non-pitting oedema: Te non-indentable, is lymphoedema due to poor lymphatic
drainage. Can be due to radiotherapy, malignant infiltration, infection, filariasis, or
rarely primary lymphoedema (Milroy's syndrome p706).

Weight loss

Weight loss can be both a symptom (ie reported by the patient) and a sign (identified
by physician). A feature of chronic disease, depression, malnutrition, malignancy,
chronic infections (eg T8, HIv/enteropathic AIDS), diabetes mellitus, and hyperthy-
roidism (typically in the presence of increased appetite). Severe generalized
muscle wasting is also seen as part of a number of degenerative neurological
diseases and in cardiac failure (cardiac cachexia), although in the latter, right
heart failure may not make weight loss a major complaint. Do not forget ano-
rexia nervosa (0HCS p382) as an underlying cause of weight loss.

Rule out treatable causes, eg diabetes is easy to diagnose—T8 can be very hard. For
example, the cxR may look like cancer so don't forget to send bronchoscopy samples
for zn stain and T8 culture. Unintentional weight loss should always ring alarm bells,
so assess patients carefully.

Cachexia

General muscle wasting from famine, or leating (dementia; stroke; MND, p506; ano-
rexia nervosa), malabsorption (enteropathic ADS/slim disease/Cryptosporidium;
Whipple's) or tcatabolism (neoplasia; CCF; T8; chronic kidney disease; tleptin).t
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Table 2.3 Presenting symptoms and questions to ask

Presenting
symptoms
Chest pain
(see pp94-5
and p784)

Palpitations

Dyspnoea
(see p52,
and p782)

Dizziness/
blackouts
(see pp460-3)

Claudication

Direct questions

Site? Central?

Onset? (Sudden? What was the patient doing?)

Character? Ask patient to describe pain (Crushing? Heavy?).

Radiation? Ask specifically if moves to arm, neck, or jaw?

Associations? Ask specifically about shortness of breath, nausea, sweating.
Timing? Duration?

Exacerbating and alleviating factors? Worse with respiration or move-
ment (less likely to be angina)? Relieved by GTN? Worse on inspiration
and better when sitting forwards (pericarditis)?

Severity: out of 10?

Is patient known to have angina or chest pain; better/worse/same as
usual pain; is it more frequent? Decreasing exercise tolerance?

NB: ‘heartburn” more likely if ‘burning’, onset after eating/drinking,
worse lying flat, or associated with dysphagia.

‘Ever aware of your own heartbeat'? When and how did it start/stop?
Duration? Onset sudden/gradual? Associated with blackout (how
long)? Chest pain? Dyspnoea? Food related (eg caffeine)?

Regular fast palpitations may reflect paroxysmal supraventricular
tachycardia (svT) or ventricular tachycardia (vT).

Trregular fast palpitations are likely to be paroxysmal AF, or atrial flut-
ter with variable block.

Dropped or missed beats related to rest, recumbency, or eating are
likely to be atrial or ventricular ectopics.

Regular pounding may be due to anxiety.

Slow palpitations are likely to be due to drugs such as p-blockers, or
bigeminus (fig 3.34, p129).

Reassurance is vital and can be therapeutic. Check a TsH and consider a
24h Ec6 (Holter monitor, p125). An event recorder, if available, is better
than 24h EcGs.

Duration? At rest? On exertion? Determine exercise tolerance (and any
other reason for limitation, eg arthritis). NYHA classification (p135)?
Worse when lying flat, how many pillows does the patient sleep with
(orthopnoea)? Does the patient ever wake up in the night gasping for
breath (paroxysmal nocturnal dyspnoea), and how often? Any ankle
swelling?

Dizziness is a loose term, so try to clarify if your patient means: did
patient lose consciousness, and for how long (short duration suggests
cardiac while longer duration suggests a neurological cause)? Any
warning (pre-syncope)? What was patient doing at the time? Sudden/
gradual? Associated symptoms? Any residual symptoms, eg confusion?
How long did it take for patient to return to 'normal'? Tongue biting
(pp460-1), seizure, incontinence? Witnessed? Memory loss pre/post
event?

Vertigo (p462), the illusion of rotation of either the patient or their sur-
roundings  difficulty walking/standing, patients may fall over.
Imbalance, a difficulty in walking straight but without vertigo, from
peripheral nerve, posterior column, cerebellar, or other central pathway
failure.

Faintness ie 'light-headedness’, seen in anaemia, 8P, postural hypoten-
sion, hypoglycaemia, carotid sinus hypersensitivity, and epilepsy.
SOCRATES? Foot/calf/thigh/buttock? ‘Claudication distance’, ie how
long can patient walk before onset of pain? Rest pain?




Screen for presenting symptoms (table 2.3) before proceeding to past history:

Past history

Ask specifically about: angina, any previous heart attack or stroke, rheumatic fe-
ver, diabetes, hypertension, hypercholesterolaemia, previous tests/procedures (ECG,
angiograms, angioplasty/stents, echocardiogram, cardiac scintigraphy, coronary
artery bypass grafts (CABGs)).

Drug history

Particularly note aspirin/GTN/p-blocker/diuretic/AcE-i/digoxin/statin/anticoagulant
use.

Family history

Enquire specifically if any 1st-degree relatives having cardiovascular events (espe-
cially if <60yrs).

Social history

Smoking, impact of symptoms on daily life, alcohol (clarify number of units), hob-
bies, exercise.

Ischaemic heart disease risk factors

* Hypertension.
* Smoking.
e Diabetes mellitus.
 Family history (Ist-degree relative <60yrs old with IHD).
* Hyperlipidaemia.
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The cardiovascular system: examination 1

Introduce yourself, obtain consent to examine, and position the patient appropri-
ately: lying on a bed, sitting up at 45°. Expose them to the waist (for female patients,

delay until examining the praecordium). Explain what you are doing throughout.

1 General inspection
* Assess general state (ill/well)

* Look for clues (oxygen, GTN spray)
e Colour (pale, cyanosed, flushed)

e Short of breath?

* Scars on chest wall (fig 2.3)?

2 Hands

® Temperature: Capillary refill time

e Inspect:
Skin: tobacco staining, peripheral cyanosis
(fig 2.4), tendon xanthomata, Janeway lesions,
Osler's nodes (signs of infective endocarditis)
Nails: clubbing, splinter haemorrhages, nail bed
pulsation (Quincke's sign of aortic regurgitation)

\ 4

3 Radial and brachial pulses

* Radial: Rate, rhythm; radio-radial delay (palpate
pulse bilaterally simultaneously), radiofemoral
delay (palpate ipsilateral pulses simultaneously),
collapsing pulse (identify radial pulse (fig 2.5),
then wrap your fingers around wrist. Before el-
evating arm from the elbow check for paininarm/
shoulder. Lift arm straight up: collapsing pulse,
felt as ‘waterhammer’ pulsation.

* Brachial: (Just medial to tendinous insertion of

-

¢ biceps.) Waveform character. )

Y
4 Blood pressure 0

* Hyper- or hypotensive?
* Pulse pressure (wide = aortic regurgitation, ar-
teriosclerosis, narrow = aortic stenosis, dry) )

Y
5 Neck h

© JvP: Ask patient to turn head to the left and look
at the supraclavicular fossa (see fig 2.6 and p43).
Comment on the height of the yvp and waveform.
Press on the abdomen to check the abdomino-
jugular reflex.

 Carotid pulse: inspect (visible carotid = Cor-
rigan's sign of aortic regurgitation), and palpate
volume and character on one side then the other. )

Fig 2.3 caBG scar.

Fig 2.4 Peripheral cyanosis.
Reproduced from Ball G, et a/. (eds).
Oxford Textbook of Vasculitis
(2014), with permission from Oxford
University Press.

Fig 2.5 Radial pulse.
Reproduced from Thomas J, et al.
(eds). Oxford Handbook of Clinical
Examination and Practical Skills
(2014), with permission from Oxford
University Press.

Fig 2.6 The Jvr.
Reproduced from Thomas J, et al.
(eds). Oxford Handbook of Clinical
Examination and Practical Skills
(2014), with permission from Oxford
University Press.



( 6 Face h

e Colour: Pale, flushed, central cyanosis

e Features: Corneal/senile arcus (fig 2.7), xanthe-
lasma (see fig 2.29, p60)

e Pallor of the conjunctiva (anaemia)

e Malar flush (mitral stenosis)

{® Dental hygiene Y,
( 7 The praecordium 0
Inspect:

* Scars—midline sternotomy, lateral thoracotomy
(mitral stenosis valvotomy).

Palpate:

* Apex beat (lowermost lateral pulsation)—
usually 5th intercostal space in mid-clavicular
line; measure position by counting intercostal
spaces (sternal notch = 2nd intercostal space).
Undisplaced/displaced? Character: impalpable
(?dextrocardia/copD), tapping (palpable Sy), dou-
ble impulse, sustained/strong. Count rate if pulse
irregular (AF, p130).

© 'Heaves’ and 'thrills’—place the heel of the hand
flat on chest to left then right of sternum. Heave:
sustained, thrusting usually felt at left sternal
edge (= right ventricular enlargement). Thrill:
palpable murmur felt as a vibration beneath your
hand.

Auscultate: (palpate carotid pulse simultaneously)

* Apex (mitral area)—listen with bell and dia-
phragm. Identify Ist and 2nd heart sounds: are
they normal? Listen for added sounds (p44) and
murmurs (p46); with the diaphragm listen for a
pansystolic murmur radiating to the axilla—mitral
requrgitation (see fig 2.8).

© At apex with bell, ask the patient to 'Roll over
onto your left side, breathe out, and hold it there’
(a rumbling mid-diastolic murmur—mitral
stenosis).

* Lower left sternal edge (tricuspid area) and
pulmonary area (left of manubrium in the 2nd
intercostal space): if suspect right-sided mumur,
listen with patient's breath held in inspiration.

® Right of manubrium in 2nd intercostal space
(aortic area)—ejection systolic murmur radiating
to the carotids—aortic stenosis.

« Sit the patient up and listen at the lower left
sternal edge with patient held in expiration (early

ka’iasto/ic murmur: aortic regurgitation?).

( 8 To complete the examination 0
* Palpate for sacral and ankle oedema (fig 2.9).
 Auscultate the lung bases for inspiratory crackles.
* Examine the abdomen for a pulsatile liver and

aortic aneurysm.
 Check peripheral pulses, observation chart for
temperature and 0,, sats, dip urine, perform

KfundoscopyA

Fig 2.7 Corneal arcus.

Fig 2.8 Praecordium/heart
sounds.

Reproduced from Thomas J, et al.
(eds). Oxford Handbook of Clinical
Examination and Practical Skills
(2014), with permission from Oxford
University Press.

Fig 2.9 Pitting oedema, apply
firm pressure for a few seconds.
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The cardiovascular system: examination 2

General inspection Ill or well? In pain? Dyspnoeic? Are they pale, cold, and clammy?
Can you hear the click of a prosthetic valve? Inspect for scars: median sternotomy
(cABG; valve replacement; congenital heart disease). Inspect for any pacemakers/
internal cardiac defibrillators (icDs). Look around the bed for oxygen and GTN spray.

Hands Finger clubbing occurs in congenital cyanotic heart disease and endocardi-
tis. Splinter haemorrhages, Osler's nodes (tender nodules, eg in finger pulps) and
Janeway lesions (red macules on palms, fig 3.38, p151) are signs of infective endocar-
ditis. If found, examine the fundi for Roth's spots (retinal infarcts, p560). Are there
nail fold infarcts (vasculitis, p556) or nailbed capillary pulsation (Quincke's sign in
aortic regurgitation)? Is there arachnodactyly (Marfan's) or polydactyly (aAsp)? Are
there tendon xanthomata (see Box ‘Hyperlipidaemia’)?

Pulse See p42. Feel for radio-femoral delay (coarctation of the aorta) and radio-
radial delay (eg from aortic arch aneurysm).

Blood pressure (see BOX ‘An unusual BP measurement’) Systolic BP is the pressure at
which the pulse is first heard as on cuff deflation (Korotkoff sounds); the diastolic is when
the heart sounds disappear or become muffled (eg in the young). The pulse pressure is
the difference between systolic and diastolic pressures. Tt is narrow in aortic stenosis and
hypovolaemia, and wide in aortic regurgitation, arteriosclerosis, and septic shock. Defin-
ing hypertension: see p138. Examine the fundi for hypertensive changes (p138). Shock may
occur if systolic <9Q0mmHg (p790). Postural hypotension is defined as a drop in systolic
>20mmHg or diastolic >10mmHg on standing for 3-5 min (see Box 'Postural hypotension).
Carotid pulse (See p42.)

Jugular venous pressure (See p43.)

Face Is there corneal arcus (fig 2.7, p39) or xanthelasma (fig 2.29, p60, signifying
dyslipidaemia, p690)? Is there a malar flush (mitral stenosis, low cardiac output)?
Are there signs of Graves' disease, eg bulging eyes (exophthalmos) or goitre—p218)?
Is the face dysmorphic, eg Down's syndrome, Marfan's syndrome (p706)—or Turner’s,
Noonan's, or Williams syndromes (p149)?

Praecordium Palpate the apex beat. Normal position: 5th intercostal space in
the mid-clavicular line. Is it displaced laterally? Is it abnormal in nature: heaving
(caused by outflow obstruction, eg aortic stenosis or systemic hypertension), thrust-
ing (caused by volume overload, eg mitral or aortic incompetence), tapping (mitral
stenosis, essentially a palpable 1st heart sound), diffuse (Lv failure, dilated cardio-
myopathy) or double impulse (H)cM, p152)? Is there dextrocardia? Feel for left
parasternal heave (RV enlargement, eg in pulmonary stenosis, cor pulmonale, ASD)
or thrills (transmitted murmurs).

Auscultating the heart Also auscultate for bruits over the carotids and elsewhere,
particularly if there is inequality between pulses or absence of a pulse. Causes: ath-
erosclerosis (elderly), vasculitis (young, p556).

Lungs Examine the bases for creps & pleural effusions, indicative of cardiac failure.
Oedema Examine the ankles, legs, sacrum, and torso for pitting oedema. (You may
prefer to examine ankles while standing at the foot of the bed as it is a good early
clue that there may be further pathology to be found.)

Abdomen Hepatomegaly and ascites in right-sided heart failure; pulsatile hepato-
megaly with tricuspid regurgitation; splenomegaly with infective endocarditis.

Fundoscopy Roth spots (infective endocarditis).
Urine dipstick Haematuria.

Presenting your findings

1 Signs of heart failure?

2 Clinical evidence of infective endocarditis?

3 Sinus/abnormal rhythm?

4 Heart sounds normal, abnormal, or additional?
5 Murmurs?
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Don't interpret a BP value in isolation (p138). We cannot diagnose hypertension
(or hypotension) on one BP reading. Take into account pain, the ‘white coat’ effect
(8P higher in a medical setting), and equipment. Getting cuff size right is vital.
»Optimal cuff width is 40% of the arm circumference. If you suspect a BP read-
ing to be anomalous, check the equipment and review the observation chart for
previous readings and other vital signs. Consider taking a manual reading with a
different set yourself.

Often a quiet chat will bring the BP down (yours and your patient's: keep your
ears open, and the patient may reveal some new tangential but vital fact that the
official history glossed over). Many things affect BpP readings from background
noise to how much you touch the patient. If t8p, eg 2150/90, check both arms. If
the systolic difference is >20mmHg, consider peripheral vascular disease, and if
the patient could have a thoracic aortic aneurysm or coarctation (rare). NB: right
arm diastolic is normally 2.4-5mmHg higher than left.

Postural hypotension

This is an important cause of falls and faints in the elderly. It is defined as a drop
in systolic BP >20mmHg or diastolic >10mmHg after standing for 3min vs lying.
Causes: Hypovolaemia (early sign); drugs, eg nitrates, diuretics, antihyperten-
sives, antipsychotics; Addison’s (p226); hypopituitarism (YACTH); autonomic neu-
ropathy (p505, DM, multisystem atrophy, p494); after a marathon run (peripheral
resistance is low for some hours); idiopathic.

Treatment:

e Lie down if feeling faint.

e Stand slowly (with escape route: don't move away from the chair too soon!).

e Consider referral to a ‘falls clinic’, where special equipment is available for moni-
toring patient under various tilts.

* Manage autonomic neuropathy, p505.

 tWater and salt ingestion can help (eg 150mmol Na*/d), but Na* has its problems.

* Physical measures: leg crossing, squatting, elastic compression stockings (check
dorsalis pedis pulse is present), and careful exercise may help.

o If post-prandial dizziness, eat little and often; icarbohydrate and alcohol intake.

© Head-up tilt of the bed at night trenin release, so fluid loss and tstanding Bp.

e Ist-line drugs: fludrocortisone (retains fluid) 50mcg/d; go up to 300mcg/24h Po
only if tolerated. Monitor weight; beware if ccF, renal impairment, or talbumin as
fludrocortisone worsens oedema.

e 2nd-line drugs: sympathomimetics, eg midodrine (not always available) or ephed-
rine; pyridostigmine (eg if detrusor under-activity too).

e If these fail, turn things on their head and ask: is this really supine hypertension?

Hyperlipidaemia

Xanthomata are localized deposits of fat under the skin, occurring over joints,
tendons, hands, and feet. Xanthelasma refers to xanthoma on the eyelid (p691,
fig 14.13). Corneal arcus (fig 2.7, p39) is a crescentic-shaped opacity at the periph-
ery of the cornea. Common in those over 60yrs, can be normal, but may represent
hyperlipidaemia, especially in those under this age.

The hand can be used as a manometer to estimate Jvp/cvp if you cannot see the neck

properly (eg central line in situ). Hold the hand palm down below the level of the

heart until the veins dilate (patient must be warm!), then lift slowly, keeping the arm

horizontal. The veins should empty as the hand is raised. Empty veins below the level
| of the heart suggests a low cvP, if they remain full it suggests a normal/high cvp.
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»Assess the radial pulse to determine rate and rhythm. Character and volume are
best assessed at the brachial or carotid arteries. A collapsing pulse may also be felt
at the radial artery when the patient's arm is elevated above their head. See fig 2.10.

Rate Is the pulse fast (x100bpm, p126) or slow (s60bpm, p124)?

Rhythm An irregularly irregular pulse occurs in AF or multiple ectopics. A regularly
irregular pulse occurs in 2° heart block and ventricular bigeminus.

Character and volume

* Bounding pulses are caused by CO, retention, liver failure, and sepsis.

* Small volume pulses occur in aortic stenosis, shock, and pericardial effusion.

e Collapsing (‘waterhammer’) pulses are caused by aortic incompetence, Av mal-
formations, and a patent ductus arteriosus.

* Anacrotic (slow-rising) pulses occur in aortic stenosis.

* Bisferiens pulses occur in combined aortic stenosis and regurgitation.

® Pulsus alternans (alternating strong and weak beats) suggests LvF, cardio-
myopathy, or aortic stenosis.

e Jerky pulses occur in H(O)CM.

 Pulsus paradoxus (systolic pressure weakens in inspiration by >10mmHg) occurs
in severe asthma, pericardial constriction, or cardiac tamponade.

Peripheral pulses (See p36.) See p771 for arterial blood gas (ABG) sampling.

Waterhammer pulse

The waterhammer was a popular toy that consisted of a vacuum tube half-filled
with water. On inversion, the whoosh of water produced an intriguing hammer-
blow as it rushed from end to end. This is the alternative name for Corrigan's
collapsing pulse—ie one in which the upstroke is abrupt and steep, whose peak
is reached early and with abnormal force—before a rapid downstroke (as blood
whooshes back into the left ventricle through an incompetent aortic valve).

Normal

Slow rising  e.g. aortic stenosis

Bisferiens e.g. aortic stenosis
mixed with
aortic regurgitation

Collapsing  e.g. aortic regurgitation

121017

None e.g. occluded artery, death

Fig 210 Arterial pulse waveforms.
Reproduced from Thomas J, et al. (eds). Oxford Handbook of Clinical Examina-
tion and Practical Skills (2014), with permission from Oxford University Press.



The jugular venous pressure (JVP)

The internal jugular vein acts as a capricious manometer of right atrial pressure. Ob-
serve the height and the waveform of the pulse. JvpP observations are often difficult.
so do not be downhearted if the skill seems to elude you. Examine necks, and the

patterns you see may slowly Superfcial =
start to make sense—see emporalvein =]
fig 2.11 for the local venous Posterior Maxillary vein |
anatomy.  Concomitantly ~ uricular vein Facial vein £
palpate the arterial pulse to Retromandibular

help decipher patterns. vein Thyroid

The height juglﬁ:tre\l;:ia,: cartilage

Observe the patient at 45°,

with their head turned o
slightly to the left and neck

relaxed. Good lighting and

correct positioning are key.

Look for the right internal Fig 2.11 The jugular venous system.

jugular vein as it passes just medial to the clavicular head of the sternocleidomastoid
up behind the angle of the jaw to the earlobes. The JvP is assessed by measuring the
vertical height from the manubriosternal angle (not the sternal notch) to the top of
the pulse. Pressure at zero (at the sternal angle) is 5ecm, so add the height of the svp
with 5cm to obtain the right heart filling pressure in cm of water. A pressure above

9cm (4cm above the sternal angle at 45°) is elevated.

Is the pulse venous (and not arterial)?

e Usually impalpable, and obliterated by finger pressure on the vessel.

* Rises transiently with pressure on abdomen (abdominojugular reflux)? or on liver
(hepatojugular reflux), and alters with posture and respiration (disappears when
patient sits from lying flat).

e Usually has a double pulse for every arterial pulse. See fig 2.12.

Abnormalities of the Jvp

 Raised Jvp with normal waveform: Fluid overload, right heart failure.

o Fixed raised Jvp with absent pulsation: svc obstruction (p528).

 Large a wave: Pulmonary hypertension, pulmonary stenosis.

* Cannon a wave: When the right atrium contracts against a closed tricuspid valve,
large ‘cannon’ a waves result. Causes—complete heart block, single chamber ven-
tricular pacing, ventricular arrhythmias/ectopics.

* Absent a wave: Atrial fibrillation.

 Large v waves: Tricuspid regurgitation—look for earlobe movement.

e Constrictive pericarditis: High plateau of yvp (which rises on inspiration—Kuss-
maul’s sign) with deep x and y descents.

o Absent Jvp: When lying flat, the jugular vein should be filled. If there is reduced
circulatory volume (eg dehydration, haemorrhage) the Jvp may be absent.

Anterior
jugular vein

g
3
=
£
<
2
{2
T

a a sawave: atrial systole
scwave: closure of tricuspid valve, not normally
visible
« x descent: fall in atrial pressure during ventricular
systole
| svwave: atrial filling against a closed
tricuspid valve

|
Diastole | Diastole

Ventricular
systole
Fig 2.12 The jugular venous pressure wave. The JvP drops as the x descent during
ventricular systole because the right atrium is no longer contracting. This means
that the pressure in the right atrium is dropping and this is reflected by the svp.
After Clinical Examination, Macleod, Churchill and Aids to Undergraduate Medicine, J Burton, Churchill.

 y descent: opening of tricuspid valve

2 This sign was first described by Pasteur in 1885 in the context of tricuspid incompetence.
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The heart sounds

»Listen systematically: sounds then murmurs. While listening, palpate the carotid
artery: Sy is synchronous with the upstroke.

Heart sounds See fig 2.13. The 1st and 2nd sounds are usually clear. Confident pro-
nouncements about other sounds and soft murmurs may be difficult. Even senior
colleagues disagree with one another about the more difficult sounds and murmurs.

The 1st heart sound (S;) Represents closure of mitral (My) and tricuspid (Ty) valves.

Splitting in inspiration may be heard and is normal.

® Loud S;In mitral stenosis, because the narrowed valve orifice limits ventricular
filling, there is no gradual decrease in flow towards the end of diastole. The valves
are, therefore, at their maximum excursion at the end of diastole, and so shut rap-
idly leading to a loud S; (the ‘tapping’ apex). Sy is also loud if diastolic filling time is
shortened, eg if the PR interval is short, and in tachycardia.

 Sofft S, occurs if the diastolic filling time is prolonged, eg prolonged PR interval, or if
the mitral valve leaflets fail to close properly (ie mitral incompetence).

The intensity of S is variable in Av block, AF, and nodal or ventricular tachycardia.

The 2nd heart sound (S,) Represents aortic (A,) and pulmonary valve (P) closure.

The most important abnormality of A; is softening in aortic stenosis.

* A, is said to be loud in tachycardia, hypertension, and transposition, but this is
probably not a useful clinical entity.

P, is loud in pulmonary hypertension and soft in pulmonary stenosis.

e Splitting of S in inspiration is normal and is mainly due to the variation of right
heart venous return with respiration, delaying the pulmonary component.

« Wide splitting occurs in right bundle branch block (88B), pulmonary stenosis,
deep inspiration, mitral regurgitation, and vsb.

« Wide fixed splitting occurs in atrial septal defect (AsD).

« Reversed splitting (ie A, following P, with splitting increasing on expiration)
occurs in left bundle branch block, aortic stenosis, PDA (patent ductus arterio-
sus), and right ventricular pacing.

« A single S, occurs in Fallot's tetralogy, severe aortic or pulmonary stenosis,
pulmonary atresia, Eisenmenger's syndrome (p156), large vsD, or hypertension.

NB: splitting and P, are heard best in the pulmonary area.

Additional sounds

3rd heart sound (Ss) may occur just after S,. Ttis low pitched and best heard with the
bell of the stethoscope. Ss is pathological over the age of 30yrs. A loud Ss occurs in a
dilated left ventricle with rapid ventricular filling (mitral regurgitation, vsb) or poor Lv
function (post M, dilated cardiomyopathy). In constrictive pericarditis or restrictive
cardiomyopathy it occurs early and is more high pitched (‘pericardial knock’).

4th heart sound (S4) occurs just before S;. Always abnormal, it represents atrial
contraction against a ventricle made stiff by any cause, eg aortic stenosis or hyper-
tensive heart disease.

Triple and gallop rhythms A 3rd or 4th heart sound occurring with a sinus tachycar-
dia may give the impression of galloping hooves. An S3 gallop has the same rhythm
as 'Ken-tucky', whereas an S4 gallop has the same rhythm as ‘Tenne-ssee’. When S;
and S4 occur in a tachycardia, eg with pulmonary embolism, they may summate and
appear as a single sound, a summation gallop.

An ejection systolic click is heard early in systole with bicuspid aortic valves, and if
18P. The right heart equivalent lesions may also cause clicks.

Mid-systolic clicks occur in mitral valve prolapse (pl44).

An opening snap precedes the mid-diastolic murmur of mitral (and tricuspid) steno-
sis. It indicates a pliable (non-calcified) valve.

Prosthetic sounds are caused by non-biological valves, on opening and closing: rum-
bling sounds =~ ball and cage valves (eg Starr-Edwards); single clicks = tilting disc
valve (eg single disc: Bjork Shiley; bileaflet: St Jude—often quieter). Prosthetic mitral
valve clicks occur in time with Sy, aortic valve clicks in time with So.
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Cardiac murmurs

»Always consider other symptoms and signs before auscultation and think: "What
do T expect to hear?' But don't let your expectations determine what you hear.

»Use the stethoscope correctly: remember that the bell is good for low-pitched
sounds (eg mitral stenosis) and should be applied gently. The diaphragm filters out
low pitches, making higher-pitched murmurs easier to detect (eg aortic regurgita-
tion). NB: a bell applied tightly to the skin becomes a diaphragm.

»Consider any murmur in terms of character, timing, loudness, area where loudest,
radiation, and accentuating manoeuvres.

»When in doubt, rely on echocardiography rather than disputed sounds. (But still
enjoy trying to figure out the clinical conundrum!)

Character and timing (See fig 2.14.)

* An ejection-systolic murmur (esm, crescendo-decrescendo) usually originates
from the outflow tract and waxes and wanes with the intraventricular pressures.
ESMs may be innocent and are common in children and high-output states (eg
tachycardia, pregnancy). Organic causes include aortic stenosis and sclerosis, pul-
monary stenosis, and H(0)CM.

* A pansystolic murmur (psm) is of uniform intensity and merges with Sy. It is usu-
ally organic and occurs in mitral or tricuspid regurgitation (S; may also be soft in
these), or a ventricular septal defect (p156). Mitral valve prolapse may produce a
late systolic murmur £ midsystolic click.

e Early diastolic murmurs (ebms) are high pitched and easily missed: listen for the
‘absence of silence’ in early diastole. An EDM occurs in aortic and, though rare, pul-
monary regurgitation. If the pulmonary regurgitation is secondary to pulmonary
hypertension resulting from mitral stenosis, then the Ebm is called a Graham Steell
murmur.

* Mid-diastolic murmurs (Mbms) are low pitched and rumbling. They occur in mitral
stenosis (accentuated presystolically if heart still in sinus rhythm), rheumatic fever
(Carey Coombs’ murmur: due to thickening of the mitral valve leaflets), and aortic
regurgitation (Austin Flint murmur: due to the fluttering of the anterior mitral
valve cusp caused by the regurgitant stream).

Intensity Allmurmurs are graded on a scale of 1-6 (see table 2.4), though in practice
diastolic murmurs, being less loud, are only graded 1-4. Intensity is a poor guide to
the severity of a lesion—an ESM may be inaudible in severe aortic stenosis.

Area where loudest Though an unreliable sign, mitral murmurs tend to be loudest
over the apex, in contrast to the area of greatest intensity from lesions of the aortic
(right 2nd intercostal space), pulmonary (left 2nd intercostal space), and tricuspid
(lower left sternal edge) valves.

Radiation The Esm of aortic stenosis classically radiates to the carotids, in contrast
to the psm of mitral regurgitation, which radiates to the axilla.

Accentuating manoeuvres

* Movements that bring the relevant part of the heart closer to the stethoscope ac-
centuate murmurs (eg leaning forward for aortic regurgitation, left lateral position
for mitral stenosis).

© Expiration increases blood flow to the left side of the heart and therefore accentu-
ates left-sided murmurs. Inspiration has the opposite effect.

 Valsalva manoeuvre (forced expiration against a closed glottis) decreases sys-
temic venous return, accentuating mitral valve prolapse and H)cM, but softening
mitral regurgitation and aortic stenosis. Squatting has exactly the opposite effect.
Exercise accentuates the murmur of mitral stenosis.

Non-valvular murmurs A pericardial friction rub may be heard in pericarditis.

Tt is a superficial scratching sound, not confined to systole or diastole. Continuous

murmurs are present throughout the cardiac cycle and may occur with a patent

ductus arteriosus, arteriovenous fistula, or ruptured sinus of Valsalva.
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Fig 2.14 Typical waveforms of common heart murmurs.

Grading intensity of heart murmurs

»The following grading is commonly used for murmurs—systolic murmurs from 1
to 6 and diastolic murmurs from 1 to 4, never being clinically >4/6.

Table 2.4 Grading of heart murmurs.

Grade Description

1/6 Very soft, only heard after listening for a while

2/6 Soft, but detectable immediately

3/6 Clearly audible, but no thrill palpable

4/6 Clearly audible, palpable thrill

5/6 Audible with stethoscope only partially touching chest
6/6 Can be heard without placing stethoscope on chest

Prosthetic valve murmurs

Prosthetic valves: Created either from synthetic material (mechanical prosthesis)
or from biological tissue (bioprosthesis). The choice of prosthesis is determined by
the anticipated longevity of the patient and the patient’s ability to tolerate antico-
agulation. Three mechanical valve designs exist: the caged ball valve, the tilting disc
(single leaflet) valve, and the bileaflet valve. Tissue valves are made from porcine
valves or bovine pericardium.

Prosthetic aortic valves: All types produce a degree of outflow obstruction and
thus have an esm. The intensity of this murmur increases as the valve fails. Ball and
cage valves (eg Starr-Edwards) and tissue valves do close completely in diastole
and so any diastolic murmur implies valve failure.

Prosthetic mitral valves: Ball and cage valves project into the left ventricle and
can cause a low-intensity ESM as they interfere with the ejected stream. Tissue
valves and bileaflet valves can have a low-intensity diastolic murmur. Consider
any systolic murmur of loud intensity to be a sign of regurgitation and .- failure.

Eponymous signs of aortic regurgitation

* de Musset's sign—head nodding in time with the pulse.

= Miller's sign—systolic pulsations of the uvula.

* Corrigan's sign—visible carotid pulsations.

* Quincke's sign—capillary nailbed pulsation in the fingers.

* Traube's sign—"pistol shot’ femorals, a booming sound heard over the femorals.
* Duroziez's sign—to and fro diastolic murmur heard when compressing the femo-

| rals proximally with the stethoscope.
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Table 2.5 Presenting symptoms and questions to ask

Jeserio Direct questions
symptoms
Cough Duration? Character (eg barking/hollow/dry)? Nocturnal (=asthma,

ask about other atopic symptoms, ie eczema, hay fever)? Exacerbat-

(see BOX 'Charac- ¢ z
ing factors? Sputum (colour? How much?). Any blood/haemoptysis?

teristic coughs’)
Haemoptysis Always think about T8 (recent foreign travel?) and malignancy

(see table 2.6 and (weight loss?). Mixed with sputum? (Blood not mixed with sputum
suggests pulmonary embolism, trauma, or bleeding into a lung cav-

BOX ‘Haemop- : i |
tysis) ity.) Melaena? (Occurs if enough coughed-up blood is swallowed.)
Dyspnoea Duration? Steps climbed/distance walked before onset? NYHA clas-

(seetable 27and Sification (p135)? Diurnal variation (~asthma)?
BOX 'Dyspnoea’ Ask specifically about circumstances in which dyspnoea occurs (eg

and p782) occupational allergen exposure).

Hoarseness Eg due to laryngitis, recurrent laryngeal nerve palsy, Singer’s
(OHCS P568) nodules, or laryngeal tumour.

Wheeze (p52)

Fever/night

sweats (p29)

Chest pain SOCRATES (see p36), usually 'pleuritic’ if respiratory (ie worse on
(P94 & p784) inspiration?).

Stridor (see BOX

‘Stridor’)

History Ask about current symptoms (table 2.5) and past history: pneumonia/bron-
chitis; T8; atopy? (asthma/eczema/hay fever); previous cxr abnormalities; lung surgery;
myopathy; neurological disorders. Connective tissue disorders, eg rheumatoid, SLE.
Drug history Respiratory drugs (eg steroids, bronchodilators)? Any other drugs, esp-
ecially with respiratory SE (eg ACE inhibitors, cytotoxics, p-blockers, amiodarone)?
Family history Atopy?® Emphysema? 78?7

Social history Quantify smoking in ‘pack-years’ (20 cigarettes/day for 1 year =1
pack-year). Occupational exposure (farming, mining, asbestos) has possible compen-
satory implications. Pets at home (eg birds)? Recent travel/T8 contacts?

Inspiratory sound due to partial obstruction of upper airways. Obstruction may
be due to something within the lumen (eg foreign body, tumour, bilateral vocal
cord palsy), within the wall (eg oedema from anaphylaxis, laryngospasm, tumour,
croup, acute epiglottitis, amyloidosis), or extrinsic (eg goitre, oesophagus, lymph-
adenopathy, post-op stridor, after neck surgery). It's an emergency (»>p772) if gas
exchange is compromised. NB: wheeze is an expiratory sound.

Characteristic coughs

Coughing is relatively non-specific, resulting from irritation anywhere from the

pharynx to the lungs. The character of a cough may, however, give clues as to the

underlying cause:

e Loud, brassy coughing suggests pressure on the trachea, eg by a tumour.

 Hollow, 'bovine’ coughing is associated with recurrent laryngeal nerve palsy.

® Barking coughs occur in croup.

e Chronic cough Think of pertussis, TB, foreign body, asthma (eg nocturnal).

e Dry, chronic coughing may occur following acid irritation of the lungs in oe-
sophageal reflux, and as a side-effect of ACE inhibitors.

»Do not ignore a change in character of a chronic cough; it may signify a new

problem, eg infection, malignancy.

3 Atopy implies predisposition to, or concurrence of, asthma, hay fever and eczema with production of
specific Ige on exposure to common allergens (eg house dust mite, grass, cats).



Haemoptysis 49

Blood is coughed up, eg frothy, alkaline, and bright red, often in a context of
known chest disease (vomited blood is acidic and dark).

Table 2.6 Respiratory causes of haemoptysis.

1Infective

TB; bronchiectasis; bronchitis; pneumonia; lung abscess;
copD; fungi (eg aspergillosis); viruses (from pneumonitis,
cryoglobulinaemia, eg with hepatitis viruses, Hiv-associ-
ated pneumocystosis, or MAIL, p400). Helminths: paragon-
imiasis; hydatid (p435); schistosomiasis.

2 Neoplastic

Primary or secondary.

3 Vascular

Lung infarction (PE); vasculitis (ANCA-associated; RA; SLE);
hereditary haemorrhagic telangiectasia; Av malforma-
tion; capillaritis.

4 Parenchymal

Diffuse interstitial fibrosis; sarcoidosis; haemosiderosis;
Goodpasture's syndrome; cystic fibrosis.

5 Pulmonary Tdiopathic, thromboembolic, congenital cyanotic heart
hypertension disease (p156), pulmonary fibrosis, bronchiectasis.

6 Coagulopathie Any—eg thrombocytopenia, p344; pic; warfarin excess.
7 Trauma/foreign body  Eg post-intubation, or an eroding implanted defibrillator.

8 Pseudo-haemoptysis

Munchausen's (p706); aspirated haematemesis; red pigment

(prodigiosin) from Serratia marcescens (Gram-negative
bacteria) in sputum.

Rare causes refuse to be classified neatly: vascular causes may have infective origins,
eg hydatid cyst may count as a foreign body, and infection, and vascular if it fistulates
with the aorta; ditto for infected (mycotic) aneurysm rupture, or T8 aortitis. Infective
causes entailing coagulopathy: dengue; leptospirosis. In monthly haemoptysis, think
of lung endometriosis.

R: Haemoptysis may need treating in its own right, if massive (eg trauma, T8,
hydatid cyst, cancer, Av malformation): call chest team, consider interventional
radiology input (danger is drowning: lobe resection, endobronchial tamponade, or
arterial embolization may be needed). Set up 1v1, do CxR, blood gases, FBC, INR/APTT,
crossmatch. If distressing, give prompt v morphine, eg if inoperable malignancy.

Subjective sensation of shortness of breath, often exacerbated by exertion.

e Lung—airway and interstitial disease. May be hard to separate from cardiac
causes; asthma may wake patient, and cause early morning dyspnoea & wheeze.
e Cardiac—eq ischaemic heart disease or left ventricular failure (LvF), mitral ste-
nosis, of any cause. LVF is associated with orthopnoea (dyspnoea worse on lying;
How many pillows?") and paroxysmal nocturnal dyspnoea (PND; dyspnoea waking

one up). Other features include ankle oedema, lung crepitations, and tJvp.

* Anatomical—eg diseases of the chest wall, muscles, pleura. Ascites can cause
breathlessness by splinting the diaphragm, restricting its movement.

e Others »Any shocked patient may also be dyspnoeic (p790 & p607)—dyspnoea
may be shock’s presenting feature. Also anaemia or metabolic acidosis caus-
ing respiratory compensation, eg ketoacidosis, aspirin poisoning. Look for other
clues—dyspnoea at rest unassociated with exertion, may be psychogenic: pro-
longed hyperventilation causes respiratory alkalosis. This causes a fall in ionized
calcium leading to apparent hypocalcaemia. Features include peripheral and
perioral paraesthesiae + carpopedal spasm. Speed of onset helps diagnosis:

Table 2.7 Aetiology of dyspnoea by timing of onset.

Subacute Chronic
Foreign body Asthma copD and chronic parenchymal
Pneumothorax (p749, fig1643) - Parenchymal disease, diseases

eg alveolitis pneumonia Non-respiratory causes,
Effusion eg cardiac failure,
Psychogenic anaemia

Pulmonary embolus
Acute pulmonary oedema
Psychogenic
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History and examination

2

The respiratory system: examination 1

Begin by introducing yourself, obtaining consent to examine and position the patient
appropriately: lying on a bed, sitting up at 45°. Expose them to the waist (for female
patients, delay until examining the chest). Explain what you are doing throughout.

( 1 General inspection 0

* Assess general state (ill/well/cachexic)

 Look for clues (oxygen, inhalers, nebulizers, venturi
mask)

e Colour (pale, cyanosed (fig 2.15), flushed)

 Short of breath? Accessory muscle use?

 Scars on chest wall?

Ask the patient to take a deep breath in, watch chest

(novement and symmetry, any coughing? )

( 2 Hands N
e Inspect:
Tobacco staining (fig 2.16), peripheral cyanosis,
clubbing, signs of systemic disease (systemic scle-
rosis, rheumatoid arthritis)
e Asterixis:
Ask the patient to hold their hands out and cock

¢ their wrists back )

v

( 3 Arms 0

* Time pulse rate, with fingers still on the pulse,
check respiratory rate (this can increase if the pa-
tient is aware you are timing it)—and pattern (p53)

* Bounding pulse (CO, retention)?

(Check blood pressure Y,

v

( 4 Neck 0

 Trachea: Feel in sternal notch (fig 2.17, deviated?),
assess cricosternal distance in finger-breadths and
feel for tracheal tug

© Lymphadenopathy: From behind with patient sat
forward palpate lymph nodes of head and neck

© JVP: Raised in cor pulmonale, fixed and raised in

\_superior vena cava obstijctlon Y,
( 5 Face 0

e Inspect: For signs of Horner's (fig 2.18), conjuncti-
val pallor, central cyanosis (ask patient to stick out

Ktongue), pursed lip breathing )

Fig 2.15 Cyanosis.

Fig 2.16 Tar stains.

Fig 217 Sternal notch.
Reproduced from Thomas et al.
(eds), Oxford Handbook of Clini-
cal Examination and Practical
Skills (2014) with permission from
Oxford University Press.

Fig 2.18 Horner's syndrome.



( 6 Front of chest 0

* Apex beat.

* Expansion: Ask patient to ‘breathe all the way out’,
place hands as in fig 2.19, 'now a deep breath in',
and note distance of thumbs to midline, is expan-
sion equal? Repeat with hands laid on upper chest.

e Tactile vocal fremitus: Palpate the chest wall with
your fingertips and ask the patient to repeat '99',
each time they feel your hand, comparing right to
left. This is rarely used.

* Percussion: Percuss over different respiratory seg-
ments, comparing right and left (see fig 2.21, p53).

e Auscultation: Ask patient to ‘take steady breaths
in and out through your mouth’ and listen with
diaphragm from apices to bases, comparing right
and left (see table 2.8, p52).

e Vocal resonance: Repeat auscultation, asking pa-
tient to repeat ‘99’ each time they feel the stetho-
scope. If marked tresonance heard, repeat with
asking patient to whisper '99'; if clearly heard this
is termed 'whispering pectoriloquy’ and is a sensi-
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Fig 219 Placement of the
hands for testing chest expan-
: X e . sion: anchor with the fingers
tive sign for consolidation. Outside of exams, the | .4 jeave the thumbs fgree.

choice of vocal resonance or tactile vocal fremitus | floating.

is a personal preference. Many clinicians prefer vo- Reproduced from Thomas J, et
cal resonance as it provides more information than al., Oxford Handbook of Clinical
L tactile vocal fremitus. ) Examination and Practical Skills

(2014) with permission from
Oxford University Press.

\J
7 Back of chest

s

® Expansion

e Tactile vocal fremitus
* Percussion

* Auscultation

¢ Vocal resonance

\J
8 To complete the examination
o Palpate for sacral and ankle oedema (fig 2.20)
 Check peripheral pulses, observation chart for
temperature and O, sats
* Examine the sputum pot and check PEFR

Fig 2.20 Ankle oedema.

* Whispering pectoriloquy is a classic and specific sign of consolidation.

 If you don't adequately expose the chest you may miss small scars, eg from
video thoracoscopy.

« If you see Horner's syndrome, check for wasting of the small muscles of the hand;
see p702 and p708.
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General inspection 'Comfortable at rest’ or unwell? Cachectic? Respiratory dlis-
tress? (if high negative intrathoracic pressures are needed to generate air entry).
Stridor? Respiratory rate, breathing pattern (see Box ‘Breathing patterns’). Look for
chest wall and spine deformities (see p55). Inspect for scars of past surgery, chest
drains, or radiotherapy (skin thickening, tattoos for radiotherapy). Chest wall move-
ment: symmetrical? (if not, pathology on restricted side). Paradoxical respiration?
(abdomen sucked in with inspiration; seen in diaphragmatic paralysis, see p502).

Hands Clubbing, peripheral cyanosis, tar stains, fine tremor (p-agonist use), wast-
ing of intrinsic muscles (T1 lesions, eg Pancoast's tumour, p708). Tender wrists (hy-
pertrophic pulmonary osteoarthropathy—cancer). Asterixis (CO, retention). Pulse:
paradoxical (respiratory distress), bounding (CO, retention).

Face Ptosis and constricted pupil (Horner's syndrome, eg Pancoast's tumour, p708)?
Bluish tongue and lips (central cyanosis, p34)? Conjunctival pallor (anaemia)?

Neck Trachea: Central or displaced? (towards collapse or away from large pleural
effusion/tension pneumothorax; slight deviation to right is normal). Cricosternal dis-
tance <3cm is hyperexpansion. Tracheal tug: descent of trachea with inspiration (se-
vere airflow limitation). Lymphadenopathy: T8/Ca? JvP: tin cor pulmonale.

Palpation Apex beat: Impalpable? (copp/pleural effusion/dextrocardia?) Ex-
pansion: <5cm on deep inspiration is abnormal. Symmetry? Tactile vocal
fremitus: t implies consolidation.

Percussion Dull percussion note: Collapse, consolidation, fibrosis, pleural thicken-
ing, or pleural effusion ('stony dull’). Cardiac dullness usually detectable over the left
side. Liver dullness usually extends up to 5th rib, right mid-clavicular line; below this,
resonant chest is a sign of lung hyperexpansion (eg asthma, copp). Hyper-resonant
percussion note: Pneumothorax or hyperinflation (copD).

Table 2.8 Auscultation

Breath sounds Description Pathology

Vesicular Rustling quality Normal
Bronchial Harsh with gap between inspiration ~ Consolidation, localized fibro-
breathing and expiration. Increased vocal reso-  Sis, above pleural/percardial
nance and whispering pectoriloquy  effusion (Ewart’s sign, p154)
Diminished Difficult to hear Pleural effusion, pleural
breath sounds thickening, pneumothorax,
bronchial obstruction, asthma,
or COPD
Silent chest Inaudible breath sounds Life-threatening asthma
Wheeze Air expired through narrow airways
(rhonchi) * Monophonic (single note, partial * Tumour occluding airway
obstruction one airway)
* Polyphonic (multiple notes, wide- * Asthma, cardiac wheeze
spread airway narrowing) (LVF)
Crackles (crepi- Reopening of small airways on
tations) inspiration
e Fine and late in inspiration * Pulmonary oedema
e Coarse and mid inspiratory * Bronchiectasis
e Early inspiratory e Small airway disease
e Late/pan inspiratory e Alveolar disease
* Disappear post cough e Insignificant
Pleural rub Movement of visceral pleura over * Pneumonia
parietal When both are roughened « Pulmonary infarction
(eg due to inflammatory exudate)
Pneumothorax  Shallow left pneumothorax between
click layers of parietal pleura overlying
heart, heard during cardiac systole
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e Tachypnoea.

* Nasal flaring.

e Tracheal tug (pulling of thyroid cartilage towards sternal notch in inspiration).
e Use of accessory muscles (sternocleidomastoid, platysma, infrahyoid).

e Intercostal, subcostal, and sternal recession.

 Pulsus paradoxus (p42).

Breathing patterns

Hyperventilation: Tachypnoea (ie >20 breaths/min) or deep (hyperpnoea, ie ttidal

volume). Hyperpnoea is not unpleasant, unlike dyspnoea. It may cause respiratory

alkalosis, hence paraesthesiae + muscle spasm (4Ca*). The main cause is anxiety:
associated dizziness, chest tightness/pain, palpitations, and panic. Rare causes:
response to metabolic acidosis; brainstem lesions.

® Kussmaul respiration is deep, sighing breaths in severe metabolic acidosis
(blowing off C0Oy), eg diabetic or alcoholic ketoacidosis, renal impairment.

e Neurogenic hyperventilation is produced by pontine lesions.

e The hyperventilation syndrome involves panic attacks associated with hyper-
ventilation, palpitations, dizziness, faintness, tinnitus, alarming chest pain/
tightness, perioral and peripheral tingling (plasma 4Ca®). Treatment: relaxation
techniques and breathing into a paper bag (tinspired CO; corrects the alkalosis).
NB: the anxious patient in A&E with hyperventilation and a respiratory alkalosis
may actually be presenting with an aspirin overdose (p844).

Cheyne-Stokes breathing: Breaths get deeper and deeper, then shallower (+epi-
sodic apnoea) in cycles. Causes—brainstem lesions or compression (stroke, t1cpP).
Tfthe cycleis long (eg 3min), the cause may be a long lung-to-brain circulation time
(eg in chronic pulmonary oedema or dcardiac output). It is enhanced by opioids.

Sputum examination

Further examination—sputum, temperature charts, 0, sats, PEFR: Inspect spu-

tum and send suspicious sputum for microscopy (Gram stain and auramine/zn

stain, if indicated), culture, and cytology.

* Black carbon specks suggests smoking: commonest cause of increased sputum.

e Yellow/green sputum suggests infection, eg bronchiectasis, pneumonia.

* Pink frothy sputum suggests pulmonary oedema.

e Bloody sputum (haemoptysis) may be due to malignancy, T8, infection, or trau-
ma, and requires investigation for these causes. See p49.

e Clear sputum is probably saliva.

ANTERIOR

(lower lobe)

v
\

Posterior
basal

Lateral basal

Lateral basal Lateral basal

Fig 2.21 The respiratory segments supplied by the segmental bronchi.
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'

The respiratory system: important presentations

2.22).

(There may be ~
bronchial breathing
at the top of an effusion)

Expansion: ¢

Percussion: | (stony dull)

Air entry:

Vocal resonance: ¢

Trachea + mediastinum central
(shift away from affected side
only with massive effusions
>1000mL) J

Expansion |

Percussion note ¢

Vocal resonance t

Bronchial breathing +

coarse crackles (with
whispering pectoriloquy)
Trachea + mediastinum central J

~

Expansion ¢

Percussion note t

Breath sounds ¢

Trachea + mediastinum shift
towards the affected side

Expansion ¢

Percussion note t

Breath sounds ¢

Trachea + mediastinum shift
away from the affected side

Expansion ¢

Percussion note ¢

Breath sounds bronchial
+ crackles

Trachea + mediastinum
central or pulled towards
the area of fibrosis

Fig 2.22 Physical signs on chest examination.

PLEURAL
( EFFUSION

> CONSOLIDATION

SPONTANEOUS
PNEUMOTHORAX/

r EXTENSIVE COLLAPSE
(A LOBECTOMY/
PNEUMONECTOMY)

TENSION
PNEUMOTHORAX
(See fig 16.43, p749 for
chest x-ray image)

¢ FIBROSIS




Chest deformities

e Barrel chest: tAp diameter, tracheal descent and chest expansion {, seen in
chronic hyperinflation (eg asthma/copp).

® Pigeon chest (pectus carinatum): See fig 2.23.

e Funnel chest (pectus excavatum): Developmental defect involving local ster-
num depression (lower end). See fig 2.24.

 Kyphosis: "Humpback’ from tAp thoracic spine curvature.

e Scoliosis: Lateral curvature (0Hcs p674); all of these may cause a restrictive ven-
tilatory defect.

Fig 2.23 Pectus carinatum (pigeon chest). ~ Fig 2.24 Pectus excavatum; the term
Prominent sternum, from lung hyperinfla-  for funnel or sunken chest. It is often
tion while the bony thorax is still develop-  asymptomatic, but may cause dis-
ing, eg in chronic childhood asthma. Often  placement of the heart to the left, and
seen with Harrison's sulcus, a groove de-  restricted ventilatory capacity = mild
formity caused by indrawing of lower ribs  air-trapping.  Associations:  scoliosis;
at the diaphragm attachment site. This ~ Marfan's; Ehlers-Danlos syndrome.
usually has little functional significance in
terms of respiration but can have signifi-
cant psychological effects: see Box.

Tmage courtesy of Prof Eric Fonkalsrud.

Image courtesy of Prof Eric Fonkalsrud.

Herr Minty and his pigeon chest

Chest wall deformities such as pectus excavatum are quite common, often
appearing during adolescent growth spurts. Exercise intolerance is the main
symptom (from heart compression—consider cxXr/CT). Indications for surgical
correction (rarely needed): 22: a severe, symptomatic deformity; progression
of deformity; paradoxical respiratory chest wall motion; pectus index >3.25 on
cT; cardiac or lung compression; restrictive spirometry; cardiac pathology that
might be from compression of the heart.

Psychological effects are interesting and not to be dismissed as their effects
may be greater than any physical effects.® Because these people hate exposing
their chests they may become introverted, and never learn to swim, so don't let
them sink without trace. Be sympathetic, and remember Herr Minty, who inau-
gurated Graham Greene's theory of compensation: wherever a defect exists we
must look for a compensating perfection to account for how the defect survives.
In Minty's case, although ‘crooked and yellow and pigeon-chested he had his deep

refuge, the inexhaustible ingenuity of his mind.’
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See table 2.9 for direct questions to ask regarding presenting symptoms.
Table 2.9 Presenting symptoms and questions to ask

Presenting symptoms Direct questions

Abdominal pain (see p57 and p606) SOCRATES (p36)

Distension (see p57)

Nausea, vomiting (see table 2.10) Timing? Relation to meals? Amount? Content

Haematemesis (pp256-7) (liquid, solid, bile, blood)? Frequency? Fresh
(bright red)/dark/'coffee grounds'? Consider
neoplasia (weight loss, dysphagia, pain, mel-
aena?), NSAIDs/warfarin? Surgery? Smoking?

Dysphagia (p250) Level? Onset? Intermittent? Progressive? Painful
swallow (odynophagia)?

Indigestion/dyspepsia/reflux (p252)  Timing (relation to meals)?

Recent change in bowel habit Consider neoplasia (weight loss, dysphagia, pain,
melaena?)

Diarrhoea (p258), constipation (p260)

Rectal bleeding (p629) or Pain on defecation? Mucus? Fresh/dark/black?

melaena (p246) Mixed with stool/on surface/on paper/in the
pan?

Appetite, weight change Intentional? Quantify. Dysphagia? Pain?

Jaundice (p272) Pruritus? Dark urine? Pale stools?

Past history Peptic ulcer disease, carcinoma, jaundice, hepatitis, blood transfusions,
tattoos, previous operations, last menstrual period (LMP), dietary changes.

Drug history Especially steroids, NSAIDs, antibiotics, anticoagulants (eg clopidogrel
with SSRI—see BOX 'SSRIs and upper GI bleeding risk’).

Family history Irritable bowel syndrome (1s), inflammatory bowel disease (18D),
peptic ulcer disease, polyps, cancer, jaundice.

Social history Smoking, alcohol (quantify units/week), recreational drug use, travel
history, tropical illnesses, contact with jaundiced persons, occupational exposures,
sexual history, blood transfusions, surgery over-seas.

Vomiting History is vital. Associated symptoms and past medical history often indi-
cate cause (table 2.10). Examine for dehydration, distension, tenderness, abdominal
mass, succussion splash in children (pyloric stenosis), or tinkling bowel sounds (in-
testinal obstruction).

Table 210 Causes of vomiting

Gastrointestinal CNS Metabolic/endocrine

* Gastroenteritis * Meningitis/encephalitis * Uraemia

* Peptic ulceration * Migraine * Hypercalcaemia

* Pyloric stenosis e tIntracranial pressure * Hyponatraemia

o Intestinal obstruction * Brainstem lesions * Pregnancy

* Paralytic ileus * Motion sickness * Diabetic ketoacidosis

e Acute cholecystitis * Méniere's disease e Addison’s disease

* Acute pancreatitis * | abyrinthitis

Alcohol and drugs Psychiatric Others’

 Antibiotics o Self-induced ¢ Myocardial infarction
 Opiates * Psychogenic ¢ Autonomic neuropathy
* Cytotoxics * Bulimia nervosa * Sepsis (UTL; meningitis)
* Digoxin

*How to remember the chief non-6I causes of vomiting? Try ABCDEFGHL: Acute kidney injury Addison's
disease; Brain (eg ticp); Cardiac (myocardial infarct); Diabetic ketoacidosis; Ears (eg labyrinthitis, Méniére's
disease); Foreign substances (alcohol; drugs, eg opiates); Gravidity (eg hyperemesis gravidarum); Hypercal-
caemia/Hyponatraemia; Infection (eg uTl, meningitis).



Abdominal pain
Character depends on underlying cause. Examples: irritation of the mucosa (acute
gastritis), smooth muscle spasm (acute enterocolitis), capsular stretching (liver con-
gestion in ccF), peritoneal inflammation (acute appendicitis), and direct splanchnic
nerve stimulation (retroperitoneal extension of tumour). The character (constant
or colicky, sharp or dull), duration, and frequency depend on the mechanism of
production. The focation and distribution of referred pain depend on the anatomi-
cal site. Time of occurrence and aggravating or relieving factors such as meals,
defecation, and sleep also have special significance related to the underlying disease
process. The site of the pain may provide a clue:

e Epigastric: Pancreatitis, gastritis/duodenitis, peptic ulcer, gallbladder disease,
aortic aneurysm.

e Left upper quadrant: Peptic ulcer, gastric or colonic (splenic flexure) cancer,
splenic rupture, subphrenic or perinephric abscess, renal (colic, pyelonephritis).

* Right upper quadrant: Cholecystitis, biliary colic, hepatitis, peptic ulcer, colonic
cancer (hepatic flexure), renal (colic, pyelonephritis), subphrenic/perinephric ab-
SCess.

e Loin: (lateral % of back between thorax and pelvis—merges with the flank, p565)
Renal colic, pyelonephritis, renal tumour, perinephric abscess, pain referred from
vertebral column. Causes of flank pain are similar (see index for fuller list).

e Left iliac fossa: Diverticulitis, volvulus, colon cancer, pelvic abscess, inflammatory
bowel disease, hip pathology, renal colic, urinary tract infection (uTI), cancer in
undescended testis; zoster—wait for the rash! (p454). Gynae: torsion of ovarian
cyst, salpingitis, ectopic pregnancy.

e Right iliac fossa pain: All causes of left iliac fossa pain plus appendicitis and
Crohn's ileitis, but usually excluding diverticulitis.

e Pelvic: Urological: uTl, retention, stones. Gynae: menstruation, pregnancy, endome-
triosis (0HCS p288), salpingitis, endometritis (0HCS p274), ovarian cyst torsion.

* Generalized: Gastroenteritis, irritable bowel syndrome, peritonitis, constipation.

o Central: Mesenteric ischaemia, abdominal aneurysm, pancreatitis.

Remember referred pain: Myocardial infarct » epigastrium; pleural pathology.

Abdominal distension (masses and the ‘famous five' Fs)

Enid Blyton's Famous Five characters can generally solve any crime or diagnostic
problem using 1950s methodologies steeped in endless school holidays, copious
confection-laden midnight feasts, and lashings of homemade ginger beer.

Let's give them the problem of abdominal distension. The sweets and drinks used
by the Famous Five actually contribute to the distension itself: fat, fluid, faeces,
flatus, and fetus. If you think it far-fetched to implicate ginger beer in the genesis
of fetuses, note that because it was homemade, like the fun, there was no limit to
its intoxicating powers in those long-gone vintage summers. The point is to think to
ask 'When was your last period? whenever confronted by a distended abdomen.

Flatus will be resonant on percussion. Fluid will be dull, and can be from ascites (eg
from malignancy or cirrhosis: look for shifting dullness), distended bladder (cannot
get below it) or an aortic aneurysm (expansile). Masses can be pelvic (think of uter-
ine fibroids or ovarian pathology) or tumours from colon, stomach, pancreas, liver, or
kidney. Also see causes of ascites with portal hypertension (p604), hepatomegaly
(p6l), splenomegaly, and other abdominal masses (p604).

SsRIs and upper 6I bleeding risk

SSRIs have been associated with an increased risk of bleeding.® SSRIs are thought
to increase gastric acidity and serotonin is thought to play a role in platelet ag-
gregation. This may lead to an increased risk of ulcers and bleeding, particularly
when co-prescribed with anticoagulants and drugs affecting intestinal lining (eg
NSAIDs). NICE"® recommends cautious concomitant use of SSRIs with anticoagu-
lants or NSAIDs and recommends gastroprotection (eg PPI) for older patients tak-
ing NSAIDS or aspirin.

ion

inat

History and exam




58

a History and examination

Gastrointestinal symptoms

Faecal incontinence

This is common in the elderly. Do your best to help, and get social services involved
if concerned. Continence depends on many factors—mental function, stool (volume
and consistency), anatomy (sphincter function, rectal distensibility, anorectal sensa-
tion and reflexes). Defects in any area can cause loss of faecal continence.

Causes: Often multifactorial. Is it passive faecal soiling or urgency-related stool
loss? Consider the following:
® Sphincter dysfunction:
« Vaginal delivery is the commonest cause due to sphincter tears or pudendal
nerve damage.
« Surgical trauma, eg following procedures for fistulas, haemorrhoids, fissures.
* Impaired sensation—diabetes, Ms, dementia, any spinal cord lesions (»consider
cord compression if acute faecal incontinence).
 Faecal impaction—overflow diarrhoea, extremely common, especially in the el-
derly, and very easily treated.
e Idiopathic—although there is often no clear cause found, especially in elderly
women, this is usually multifactorial, including a combination of poor sphincter
tone and pudendal damage leading to poor sensation.

Assessment:
»Do PR (overflow incontinence? poor tone?) and assess neurological function of legs,
particularly checking sensation.

Refer to a specialist (esp. if rectal prolapse, anal sphincter injury, lumbar disc disease,
or alarm symptoms for colon ca exist). Consider anorectal manometry, pelvic ultra-
sound or MRI, and pudendal nerve testing may be needed.

Treat according to cause and to promote dignity:

»Never let your own embarrassment stop you from offering help. Knowledge and

behaviour are key factors:

 Ensure toilet is in easy reach. Plan trips in the knowledge of toilet locations.

© Obey call-to-stool impulses (esp. after meal, ie the gastro-colic reflex).

e Ensure access to latest continence aids and advice on use, refer to continence
nurse specialist for assessment.

e Pelvic floor rehabilitation: eg can help faecal incontinence, squeeze pressure, and
maximal tolerated volume.

* Loperamide 2-4mg 45min before social engagements may prevent accidents out-
side home. An anal cotton plug may help isolated internal sphincter weakness. Skin
care. Support agencies.

If all sensible measures fail, try a brake-and-accelerator approach: enemas to empty
the rectum (twice weekly) and codeine phosphate, eg 15mg/12h, on non-enema days
to constipate. It's not a cure, but makes the incontinence manageable.

Flatulence

Normally, 400-1300mL of gas is expelled PR in 8-20 discrete (or indiscrete) episodes
per day. If this, with any eructation (belching) or distension, seems excessive to the
patient, they may complain of flatulence. Eructation occurs in hiatus hernia—but
most patients with ‘flatulence” have no 61 disease. Air swallowing (aerophagy) is the
main cause of flatus; here N, is the chief gas. If flatus is mostly methane, H, and CO»,
then fermentation by bowel bacteria is the cause, and reducing carbohydrate intake
(eg less lactose and wheat) may help.



Tenesmus

This is a sensation in the rectum of incomplete emptying after defecation. It's com-
mon in irritable bowel syndrome (p266), but can be caused by tumours.
Regurgitation

Gastric and oesophageal contents are regurgitated effortlessly into the mouth—
without contraction of abdominal muscles and diaphragm (so distinguishing it from
true vomiting). It may be worse on lying flat, and can cause cough and nocturnal
asthma. Regurgitation is rarely preceded by nausea, and when due to gastro-oe-
sophageal reflux, it is often associated with heartburn. An oesophageal pouch may
cause regurgitation. Very high GI obstructions (eg gastric volvulus, p6l1) cause non-
productive retching rather than true regurgitation.

Steatorrhoea

These are pale stools that are difficult to flush, and are caused by malabsorption of
fat in the small intestine and hence greater fat content in the stool.

Causes: Tleal disease (eg Crohn's or ileal resection), pancreatic disease, and obstruc-
tive jaundice (due to dexcretion of bile salts from the gallbladder).

Dyspepsia

Dyspepsia and indigestion (p252) are broad terms. Dyspepsia is defined as one or
more of post-prandial fullness, early satiety (unable to finish meal), and/or epigastric
or retrosternal pain or burning. Indigestion’ reported by the patient can refer to
dyspepsia, bloating, nausea, and vomiting. Try to find out exactly what your pa-
tient means and when these symptoms occur in relation to meals, eg the classic
symptoms of peptic ulcers occur 2-5 hours after a meal and on an empty stomach.
Look for alarm symptoms (see p248); these have high negative predictive value.
If all patients with dyspepsia undergo endoscopy, <33% have clinically significant
findings." Myocardial infaction may present as ‘indigestion'.

Halitosis

Halitosis (fetor oris, oral malodour) results from gingivitis (rarely severe enough to
cause Vincent's angina, p712), metabolic activity of bacteria in plaque, or sulfide-yield-
ing food putrefaction, eg in gingival pockets and tonsillar crypts. Patients can often be
anxious and convinced of halitosis when it is not present (and vice versa!).

Contributory factors:
Smoking, drugs (disulfiram; isosorbide), lung disease, hangovers.

T;'y to eliminate anaerobes:
* Good dental hygiene, dental floss, tongue scraping.
* 0.2% aqueous chlorhexidine gluconate.

The very common halitosis arising from the tongue’s dorsum is secondary to over-
populated volatile sulfur compound-producing bacteria. Locally retained bacteria
metabolize sulfur-containing amino acids to yield volatile (.-. smelly) hydrogen sulfide
and methylmercaptane, which perpetuate periodontal disease. At night and be-
tween meals, conditions are optimal for odour production—so eating regularly may
help. Treat by mechanical cleansing/scraping using tongue brushes or scrapes plus
mouthwashes. Oral care products containing metal ions, especially Zn, inhibit odour
formation, it is thought, because of affinity of the metal ion to sulfur. It is possible
to measure the level of volatile sulfur-containing compounds in the air in the mouth
directly by means of a portable sulfide monitor.
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History and examination

2

Examination of the abdomen

Begin by introducing yourself, obtaining consent to examine, and position the patient
appropriately; lie the patient down as flat as possible, ideally exposing from 'nipples
to knees'. In practice, keep the groin covered and examine separately for hernias, etc.

( 1 General inspection N
 Assess general state (ill/well/cachexic)
* Clues (vomit bowl, stoma bags, cath-
eter, urine colour)
* Colour (pale, jaundiced, uraemic)
* Body mass index?
* Scars on the abdomen? Stomas
(fig 2.25)?
Ask the patient to lift their head off the
bed, or cough, looking for bulges, disten-
(sion or pain. Y,

( 2 Hands A

e Inspect: Clubbing, koilonychia,
leuconychia, Muehrcke's lines, palmar
erythema, Dupuytren's contracture
(fig 2.26), pigmentation of the palmer
creases

\ Asterixis: (See p5(i Y,
( 3 Arms A

 Check pulse and blood pressure

e Look in the distribution of the svc (arms,
upper chest, upper back) for spider
naevi (fig 2.27)

e Check for track marks, bruising,
pigmentation, scratch marks, arterio-
venous fistulae (see p303 for signs seen

Kin patients with chronic kidney disease) )

v

( 4 Neck N

* Examine cervical and supraclavicular
lymph nodes (see fig 2.28)

e Jvp raised in fluid overload (renal dys-
function, liver dysfunction), tricuspid
regurgitation (may cause pulsatile he-
patomegaly)

 Scars from tunnelled haemodialysis lines

L (see p303) or other central venous access/

v

( 5 Face 0
e Skin and eyes: Jaundice, conjunc-
tival pallor, Kayser-Fleischer rings,
xanthelasma (see fig 2.29), sunken eyes
(dehydration)
* Mouth: Angular stomatitis, pigmenta-
Ktion, telangiectasia, ulcers, glossitis

)

Fig 2.25 Stoma.
Reproduced from MacKay G, et al. (eds).
Oxford Specialist Handbook of Colorectal
Surgery (2010), with permission from Oxford
University Press.

Fig 2.26 Dupuytren's contracture.

Fig 2.27 Spider naevi.

A= Supraclavicular
B= Posterior
triangle
C=Jugular chain
D= Preauricular
E= Postauricular
F= Submandibular
G= Submental
H= Occipital

Fig2.28 Cervicaland supraclavicular nodes.
Reproduced from Thomas J, et al. (eds). Oxford

L 0

H k of Clinical Examination and Practi-
cal Skills (2014), with permission from Oxford
University Press.

i

Fig 2.29 Xanthelasma.



6 Abdomen

Inspection:

e Scars—previous surgery, transplant, stoma

* Visible masses, hernias, or pulsation of AAA

* Visible veins suggesting portal hypertension

* Gynaecomastia, hair loss, acanthosis nigricans

Palpation:

Squat by the bed so that the patient's abdomen is at

your eye level. Ask if there is any pain and examine

this part last. Watch the patient’s face for signs of
discomfort. Palpate the entire abdomen (see p565):

e Light palpation—if this elicits pain, check for re-
bound tenderness. Any involuntary tension in mus-
cles (guarding’)? See p606.

* Deep palpation—to detect masses.

e Ljver—using the radial border of the index finger
aligned with the costal margin start palpation from
the RIF. Press down and ask patient to take a deep
breath. Continue upwards towards the costal mar-
gin until you feel the liver edge.

® Spleen—start palpation in RIF and work towards
the left costal margin asking the patient to take a
deep breath in and feeling for edge of the spleen.

* Kidneys—for each kidney: place one hand behind
patient's loin, press down on the abdomen with
your other hand and 'ballot’ the kidney up with your
lower hand against your upper hand (fig 2.30). Un-
less slim or pathology present, may not be palpable.

* Aorta—palpate midline above umbilicus, is it ex-
pansile? (fig 2.49, p79).

Percussion:

* Ljver—percuss to map upper & lower border of liver.

® Spleen—percuss from border of spleen as palpat-
ed, around to mid-axillary line. id

* Bladder—if enlarged, suprapubic region will be dull. 'Relerﬁuced o Thomas et ol

o Ascites—shifting dullness: percuss centrally to lat- (eds). Oxford Handbook of Clii-

Fig 2.30 Ballottement of the

erally until dull, keep your finger at the dull spot and cal Examination and Practical
ask patient to lean onto opposite side. If the dull-|  skys 2007), with permission from
ness was fluid, this will now have moved by gravity Oxford University Press.
and the previously dull area will be resonant.

Auscultation:

* Bowel sounds—listen just below the umbilicus.
* Bruits—listen over aorta and renal arteries (either
\_side of midline above umbilicus). Y,

Palpate for ankle oedema, examine the hernial orifices, external genitalia, an

7 To complete the examination
o d
perform a rectal examination. Check the observation chart and dipstick urine.

o If you think there is a spleen tip, roll the patient onto their right side and feel
again. This tips the spleen forward and allows you to percuss around to the back.
* Check the back for spider naevi, even if the chest appears clear (look for nephrec-
tomy scars as you do this).
e Light palpation really should be light, to check for tenderness and very large
masses, watching the patient's face throughout.
« If you suspect voluntary guarding, use the diaphragm of your stethoscope to as-
. sist with palpation and distract the patient who will think you are auscultating!

ion
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>

The gastrointestinal system: examination

Inspection

Does your patient appear comfortable or in distress? Look for abnormal contours/
distension. Tattoos? Cushingoid appearance may suggest steroid use post-trans-
plant or 18D. Inspect (and smell) for signs of chronic liver disease:

* Hepatic fetor on breath (p274). © Gynaecomastia.  ® Clubbing (rare).
 Purpura (purple-stained skin, p344). e Scratch marks. * Muscle wasting.
 Spider naevi (fig 2.27, p60). © Palmar erythema. e Jaundice.

* Asterixis.

Look for signs of malignancy (cachexia, masses), anaemia, jaundice, Virchow's node.
From the end of the bed inspect the abdomen for:

e Visible pulsation (aneurysm, p654). e Peristalsis. ® Scars. * Masses.
o Striae (stretch marks, eg pregnancy). e Distension. e Genitalia. ® Herniae.

If abdominal wall veins look dilated, assess direction of flow. In inferior vena caval
(1ve) obstruction, below the umbilicus blood flows up; in portal hypertension (caput
medusae), flow radiates out from the umbilicus.

The cough test: While looking at the face, ask the patient to cough. If this causes
abdominal pain, flinching, or a protective movement of hands towards the abdomen,
suspect peritonitis.

Hands

Clubbing, leuconychia (whitening of the nails due to hypoalbuminaemia), koilo-
nychia (‘spooning’ of the nails due to iron, By, or folate deficiency), Muehrcke's lines
(transverse white lines due to hypoalbuminaemia), blue lunulae (bluish discoloura-
tion seen in Wilson's disease). Palmar erythema (chronic liver disease, pregnancy),
Dupuytren’s contracture (thickening and fibrous contraction of palmar fascia (see
fig 2.26, p60; alcoholic liver disease)). Hepatic flap/asterixis (hepatic encephalopa-
thy, uraemia from renal disease), check pulse and respiratory rate (infection/sepsis?),
palpate for Av fistulae in the forearm (haemodialysis access in renal failure).

Face

Assess for jaundice, anaemia, xanthelasma (PBc, chronic obstruction), Kayser-Fleis-
cher rings (green-yellow ring at corneal margin seen in Wilson's disease). Inspect
mouth for angular stomatitis (thiamine, By,, iron deficiency), pigmentation (Peutz-
Jeghers syndrome, p709, fig 15.14), telangiectasia (Osler-Weber-Rendu syndrome/
hereditary haemorrhagic telangiectasia, p709, fig 15.12), ulcers (18D), glossitis (iron,
Bi, or folate deficiency).

Cervical lymph nodes

Palpate for enlarged left supraclavicular lymph node (Virchow's node/Troisier’s
sign) (gastric carcinoma?).

Abdomen

Inspect: Look around to the flanks for nephrectomy scars.

Palpate: Note any masses, tenderness, guarding (involuntary tensing of abdominal
muscles—pain or fear of it), or rebound tenderness (greater pain on removing hand
than on gently depressing abdomen—peritoneal inflammation); Rovsing's sign (ap-
pendicitis, p608); Murphy's sign (cholecystitis, p634). Palpating the liver: Assess size
(see Box 'Causes of hepatomegaly’), regularity, smoothness, and tenderness. Pulsa-
tile (tricuspid regurgitation)? The scratch test is another way to find the lower liver
edge (if it is below the costal margin): start with diaphragm of stethoscope at right
costal margin. Gently scratch the abdominal wall, starting in the right lower quad-
rant, working towards the liver edge. A sharp increase in transmission of the scratch
is heard when the border of the liver is reached. Palpating the spleen: If suspect
splenomegaly but cannot detect it, assess patient in the right lateral position with
your left hand pulling forwards from behind the rib cage. Palpating the kidneys:
See fig 2.30, p6l. May be non palpable unless slim. Enlarged? Nodular? Palpating the
aorta: Normally palpable transmitted pulsation in thin individuals.



Percussion

Confirm the lower border and define the upper border of the liver and spleen (dullin
the mid-axillary line in the 10th intercostal space). Percuss all regions of abdomen. If
this induces pain, there may be peritoneal inflammation below (eg an inflamed ap-
pendix). Some experts percuss first, before palpation, because even anxious patients
do not expect this to hurt—so, if it does hurt, this is a very valuable sign. Percuss for
the shifting dullness of ascites (p61 & p604) but ultrasound is a more reliable way of
detecting ascites.

Auscultation

Bowel sounds: absence implies ileus; they are enhanced and tinkling in bowel ob-
struction. Listen for bruits in the aorta, renal and femoral arteries.

Further examination Check for hernias (p612), perform a PR examination see BOX
‘Examination of the rectum and anus’.

Examination of the rectum and anus

»It is necessary to have a chaperone present for the examination. Explain what
you are about to do. Make sure curtains are pulled. Have the patient lie on their
left side, with knees brought up towards the chest. Use gloves and lubricant. Part
the buttocks and inspect the anus: A gaping anus suggests a neuropathy or
megarectum. eSymmetry (a tender unilateral bulge suggests an abscess). Pro-
lapsed piles. ®A subanodermal clot may peep out. ®Prolapsed rectum (descent of
>3cm when asked to strain, as if to pass a motion). ®Anodermatitis (from frequent
soiling). The anocutaneous reflex tests sensory and motor innervation—on lightly
stroking the anal skin, does the external sphincter briefly contract?

Press your index finger against the side of the anus. Ask the patient to
breathe deeply and insert your finger slowly. Feel for masses (haemorrhoids are not
palpable) or impacted stool. Twist your arm so that the pad of your finger is feeling
anteriorly. Feel for the cervix or prostate. Note consistency, size, and symmetry of
the prostate. If there is faecal incontinence or concern about the spinal cord, ask the
patient to squeeze your finger and note the tone. This is best done with your finger
pad facing posteriorly. Note stool or blood on the glove and test for occult blood.

Wipe the anus. Consider proctoscopy (for the anus) or sigmoidoscopy (which
mainly inspects the rectum).

Causes of hepatomegaly

(For hepatosplenomegaly, see p604.)
Malignancy: Metastatic or primary (usually craggy, irregular edge).

Hepatic congestion: Right heart failure—may be pulsatile in tricuspid incompe-
tence, hepatic vein thrombosis (Budd-Chiari syndrome, p696).

Anatomical: Riedel's lobe (normal variant).

Infection: Infectious mononucleosis (glandular fever), hepatitis viruses, malaria,
schistosomiasis, amoebic abscess, hydatid cyst.

Haematological: Leukaemia, lymphoma, myeloproliferative disorders (eg my-
elofibrosis), sickle-cell disease, haemolytic anaemias.

Others: Fatty liver, porphyria, amyloidosis, glycogen storage disorders.

Splenomegaly

* Abnormally large spleen.

Causes: See p604. If massive, think of: chronic myeloid leukaemia, myelofibrosis,
malaria (or leishmaniasis).

Features of the spleen differentiating it from an enlarged kidney

e Cannot get above it (ribs overlie the upper border of the spleen).

e Dull to percussion (kidney is usually resonant because of overlying bowel).
* Moves towards RIF with inspiration (kidney tends to move downwards).

* May have palpable notch on its medial side.
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The neurological system: history

History This should be taken from the patient and if possible from a close friend or
relative as well for corroboration/discrepancies. The patient's memory, perception,
or speech may be affected by the disorder, making the history difficult to obtain.
Note the progression of the symptoms and signs: gradual deterioration (eg tumour)
vs intermittent exacerbations (eg multiple sclerosis) vs rapid onset (eg stroke). Ask
about age, occupation, and ethnic origin. Right- or left-hand dominant?

Presenting symptoms

* Headache: (p456 & p780.) Different to usual headaches? Acute/chronic? Speed
of onset? Single/recurrent? Unilateral/bilateral? Associated symptoms (eg aura
with migraine, p458)? Any meningism (p822)? Worse on waking (t1cP)? Decreased
conscious level? »-Take a ‘worst-ever' headache very seriously. (See p749.)

* Muscle weakness: (p466.) Speed of onset? Muscle groups affected? Sensory loss?
Any sphincter disturbance? Loss of balance? Associated spinal/root pain?

o Visual disturbance: (0Hcs pdl0.) eg blurring, double vision (diplopia), photophobia,
visual loss. Speed of onset? Any preceding symptoms? Pain in eye?

* Change in other senses: Hearing (p464), smell, taste? Abnormalities are not al-
ways due to neurological disease, consider ENT disease.

* Dizziness: (p462.) Illusion of surroundings moving (vertigo)? Hearing loss/tinnitus?
Any loss of consciousness? Positional?

* Speech disturbance: (p86.) Difficulty in expression, articulation, or comprehension
(can be difficult to determine)? Sudden onset or gradual?

* Dysphagia: (p250.) Solids and/or liquids? Intermittent or constant? Difficulty in
coordination? Painful (odynophagia)?

o Fits/faints/'funny turns’/involuntary movements: (p468.) Frequency? Duration?
Mode of onset? Preceding aura? Loss of consciousness? Tongue biting? Inconti-
nence? Any residual weakness/confusion? Family history?

* Abnormal sensations: Eg numbness, 'pins & needles’ (paraesthesiae), pain, odd
sensations. Distribution? Speed of onset? Associated weakness?

o Tremor: (p65.) Rapid or slow? Present at rest? Worse on deliberate movement?
Taking p-agonists? Any thyroid problems? Any family history? Fasciculations?

Cognitive state If there is any doubt about the patient’s cognition, cognitive testing

should be undertaken. There are a number of tools including MMSE (subject to strict

copyright), GPcoG, TYM, and 6-CIT. The Abbreviated Mental Test Score (AMTS) is a

commonly used screening questionnaire for cognitive impairment:*

1 Tell patient an address to recall at the end A score of <6 suggests poor cognit-

(eg 42 West Street) ion, acute (delirium), or chronic (de-
2 Age mentia). AMTS correlates well with
3 Time (to nearest hour) the more detailed Mini-Mental State
4 What year is it? Examination (MMSE™) NB: deaf, dys-
5 Recognize 2 people (eg doctor & nurse)  Phasic, depressed, and uncooperative
6 Date of birth patients, as well as those who do not
7 Dates of the Second World War understand English, will also get low

) . scores.”
8 Name of current monarch/prime minister

9 Where are you now? (Which hospital?)
10 Count backwards from 20 to 1
Past medical history Ask about meningitis/encephalitis, head/spine trauma, sei-
zures, previous operations, risk factors for vascular disease (p470, AF, hypertension,
hyperlipidaemia, diabetes, smoking), and recent travel, especially exotic destina-
tions. Is there any chance that the patient is pregnant (eclampsia, 0HcS p48)?
Drug history Any anticonvulsant/antipsychotic/antidepressant medication? Any
psychotropic drugs (eg ecstasy)? Any medication with neurological side-effects (eg
isoniazid which can cause a peripheral neuropathy)?
Social and family history What can the patient do/not do, ie activities of daily
living (ADLs)? What's the Barthel Index score? Any family history of neurological
or psychiatric disease? Any consanguinity? Consider sexual history, eg syphilis.



Cramp

This is painful muscle spasm. Leg cramps are common at night or after heavy exer-
cise, and in patients with renal impairment or on dialysis. Cramp can signify salt de-
pletion, and rarely: muscle ischaemia (claudication, bm), myopathy (McArdle, p704),
or dystonia (writer's cramp, p469). Forearm cramps suggest motor neuron disease.
Night cramps may respond to quinine bisulfate 300mg at night po.

Drugs causing cramp: Diuretics (? from K*), domperidone, salbutamol/terbutaline
1VI, ACE-i, telmisartan, celecoxib, lacidipine, ergot alkaloids, levothyroxine.

Paraesthesiae
'Pins and needles’, numbness/tingling, which can hurt or 'burn’ (dysaesthesia).

Causes:

Metabolic, 4Ca* (perioral); tA,CO,; myxoedema; neurotoxins (tick bite; sting). Vascular,
»=arterial emboli; Raynaud's; bvT: high plasma viscosity. Antibody-mediated, paraneo-
plastic; SLE; ITP. Infection, rare: Lyme; rabies. Drugs, ACE-i. Brain,thalamic/parietal le-
sions. Cord, Ms; myelitis/HIV; 4B1p; »>lumbar fracture. Plexopathy/mononeuropathy,
see p502, cervical rib; carpal tunnel; sciatica. Peripheral neuropathy, glove & stocking,
p504, eg DM; CKD. If paroxysmal, migraine; epilepsy; phaeochromocytoma. If wander-
ing, take travel history, consider infection, eg strongyloides.

Tremor

Tremor is rhythmic oscillation of limbs, trunk, head, or tongue. Three types:

1 Resting tremor—worst at rest—eg from parkinsonism (zbradykinesia and rigidity;
tremor is more resistant to treatment than other symptoms). It is usually a slow
tremor (frequency of 3-5Hz), typically ‘pill-rolling’ of the thumb over a finger.

2 Postural tremor—worst if arms are outstretched. Typically ropid (8-12Hz). May
be exaggerated physiological tremor (eg anxiety, hyperthyroidism, alcohol, drugs),
due to brain damage (eg Wilson's disease, syphilis) or benign essential tremor
(BET). This is often familial (autosomal dominant) tremor of arms and head pre-
senting at any age. Cogwheeling may occur but there is no bradykinesia. It is sup-
pressed by alcohol, and patients may self-medicate rather than admit problems.
Rarely progressive (unless onset is unilateral). Propranolol (40-80mg/8-12h po) can
help, but not in all patients.

3 Intention tremor—worst on movement, seen in cerebellar disease, with past-
pointing and dysdiadochokinesis (see p499). No effective drug has been found.

Facial pain
NS causes: Migraine, trigeminal, or glossopharyngeal neuralgia (p457) or from any
other pain-sensitive structure in the head or neck. Post-herpetic neuralgia: nasty
burning-and-stabbing pain involves dermatomal areas affected by shingles (p404);
it may affect cranial nerves v and vir in the face. It all too often becomes chronic
and intractable (skin affected is exquisitely sensitive). Treatment is hard. Always
give strong psychological support. Transcutaneous nerve stimulation, capsaicin oint-
ment, and infiltrating local anaesthetic are tried. Neuropathic pain agents, such as
amitriptyline, eg 10-25mg/24h at night, or gabapentin (p504) may help. NB: famciclo-
vir or valaciclovir given in acute shingles may ¢ duration of neuralgia."

Vascular and non-neurological causes:

* Neck—cervical disc pathology.

* Bone/sinuses—sinusitis; neoplasia.

* Eye—glaucoma; iritis; orbital cellulitis; eye strain; Avm.

e Temporomandibular joint—arthritis or idiopathic dysfunction (common).

o Teeth/gums—caries; broken teeth; abscess; malocclusion.

* Ear—otitis media; otitis externa.

e Vascular/vasculitis—arteriovenous fistula; aneurysm; or AvM at the cerebellopon-
tine angle; giant cell arteritis; SLE.
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2

Neurological examination of the upper limbs

The neurological system is usually the most daunting examination, so learn at the
bedside from a senior colleague, preferably a neurologist. Keep practising. Be aware
that books present ideal situations: often one or more signs are equivocal or even
contrary to expectation; consider signs in the context of the history and try re-ex-
amining the patient, as signs may evolve over time. The only essential point is to
distinguish whether weakness is upper (UMN) or lower (LMN) motor neuron (p446).
Position the patient comfortably, sitting up at 45° and with arms exposed. The order
of examination should be Inspection, Tone, Power, Reflexes, Coordination, Sensation
(fig 2.31).

1 General inspection
Abnormal posturing, asymmetry, abnormal move-
ments  (fasciculation/tremor/dystonia/athetosis),
muscle wasting (especially small muscles of the
hand)—symmetrical/asymmetrical? Local/general?

y

( 2 Tone

Ask patient to ‘relax/go floppy like a rag-doll’. Ask if
patient has any pain in hands/arm/shoulder before
passively flexing and extending limb while also pro-
nating and supinating the forearm. Any spasticity
or rigidity? Y,

\/
( 3 Power 0
Direct patient to adopt each position and follow
commands while you as the examiner stabilize the
joint above and resist movements as appropriate
to grade power (see Box ‘Muscle weakness grading'
on p446). Test each muscle group bilaterally before
moving on to the next position. See p452-3 for
myotomes.

'Shrug your shoulders and don't let me push
down; push your arms out to the side against me;
try to pull them back in.’

*'Hold your arms up like this and pull me towards
you, now push me away.’

*'Hold your hand out flat, don't let me push it
down; now don't let me push it up.’

» Offer the patient two (crossed) fingers of yours
and ask them to 'squeeze my fingers.’

 Ask patient to ‘spread your fingers and stop me
pushing them back together’, then hand the pa-
tient a piece of paper to grip between two fingers.
You as the examiner should grip the paper with
your corresponding fingers while asking patient to

‘grip the paper and don't let me pull it away.’ Y,




Fig 2.31 Sensory dermatomes.
Reproduced from Harrison (ed)
Revision Notes for MCEM Part A
(2011), with permission from Oxford
University Press.

( 4 Reflexes N
For each reflex, test right, then left and com-
pare. If absent, attempt to elicit with ‘rein-
forcement’ by asking patient to clench their
teeth on a count of three, at which time you
strike (Jendrassik manoeuvre). Are reflexes
absent/present  (with  reinforcement)/nor-
mal/brisk/exaggerated? eBiceps (C5,6) Tri-
eeps (C7) *Supinator (C6).

A

( 5 Coordination N

Holding your finger in front of the patient

instruct ‘touch my finger then your nose..as

fast as you can'. Look for intention tremor, and

‘past pointing'.

e Test for dysdiadokokinesis: ask patient to
repeatedly pronate and supinate forearm,
tapping hands each time. Test both limbs.
You may have to demonstrate. Failure to
perform rapidly alternating movements is
dysdiadokokinesis.

e Test for pronator drift: with patient's eyes
closed and arms outstretched, tap down on
their up-facing palms and look for a failure to

\_maintain supination. Y,

A

( 6 Sensation N

e Light touch: Use cotton wool, touch (not rub) it to
sternum first—"this is what it should feel like, tell
me where you feel it and if it feels different’. Pro-
ceed to test with cotton wool in all dermatomes
(see p454), comparing left and right.

* Pin prick: Repeat as above using a neurological pin,
asking patient to tell you if it feels sharp or dull.

o Temperature: Repeat as above, alternating hot and
cold probes. Can the patient tell hot from cold?

e Vibration: Using a 128Hz tuning fork (128 vibrate!)
confirm with patient that they ‘can feel a buzzing'
when you place the tuning fork on their sternum.
Proceed to test at the most distal bony promi-
nence and move proximally by placing the buzzing
fork on the bony prominence, then stopping it with
your fingers. Ask the patient to tell you when the
buzzing stops.

e Proprioception: With the patient's eyes closed
grasp distal phalanx of the index finger at the
sides, not on top. Stabilize the rest of the finger.
Flex and extend the joint, stopping at intervals to

\_ ask whether the finger tip is up or down. Y,

* Use the tendon hammer like a pendulum, let it drop, don't grip it too tightly.
 Ensure you are testing light touch, not stroke sensation.
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If the patient is able, begin your examination by asking the patient to remove their
lower garments down to underwear, and to walk across the room. Gait analysis
(p467) gives you more information than any other test. If they aren't able to walk,
start with them lying down, legs fully exposed. Then, Inspection, Tone, Reflexes,
Power, Coordination, Sensation (fig 2.32).

1 General inspection and gait
Gait: Ask patient to walk a few metres, turn, and walk back
to you. Note use of walking aids, symmetry, size of paces, arm
swing. Ask patient to ‘walk heel-to-toe as if on a tightrope’
to exaggerate any instability. Ask patient to walk on tiptoes,
then on heels. Inability to walk on tiptoes indicates S1 or
gastrocnemius lesion. Inability to walk on heels indicates L4,5
lesion or foot drop.
Romberg’s test: Ask patient to stand unaided with arms by
their sides and close their eyes (be ready to support them).
If they sway/lose balance the test is positive and indicates
posterior column disease/sensory ataxia.
Inspect: Abnormal posturing, muscle wasting, fasciculation
(LMN lesion?), deformities of the foot (eg pes cavus of Frie-
dreich’s ataxia or Charcot-Marie-Tooth disease). Is one leg
smaller than the other (o/d polio, infantile hemiplegia)?

Y

2 Tone
Ask patient to ‘relax/go floppy like a rag-doll’. Ask if they have
any pain in feet/legs/hips before passively flexing and extend-
ing each limb while also internally and externally rotating. Hold
the patient’s knee and roll it from side to side. Put your hand
behind the knee and raise it quickly. The heel should lift slightly
from the bed if tone is normal. Any spasticity/rigidity?

Clonus: Plantar flex the foot then quickly dorsiflex and hold.
More than 3 ‘beats’ of plantar flexion is sustained clonus and
is abnormal. Clonus can also be elicited at the patella with
rapid downward movement of patella. Hypertonia and clonus
suggest an upper motor neuron lesion.

Y

3 Reflexes

For each reflex, test right, then left and compare. If absent,

attempt to elicit with ‘reinforcement’. Decide whether reflexes

are absent/present (with reinforcement)/normal/brisk/exag-

gerated.

© Knee: (L3,4.) Strike on the patella tendon, just below the
patella.

© Ankle: (L5,S1.) Several accepted methods; ideally ask the
patient to slightly bend the knee, then drop it laterally,
grasp the foot and dorsiflex, then strike the Achilles
tendon. If hip pain limits mobility, dorsiflex the foot with a
straight leg and strike your hand, feeling for an ankle jerk.

e Plantar reflexes: (L5, S1, S2.) Stroke the patient’s sole with
an orange stick or similar. The normal reflex is downward
movement of the great toe. Babinski’s sign is positive if
there is dorsiflexion of the great toe (this is abnormal (up-

per motor neuron lesion) if patient age >6 months).




4 Power

Direct patient to adopt position and follow the following

commands while you as the examiner resist movements as

appropriate to grade power (p446). Test each muscle group
bilaterally before moving on to the next position. See pp452-3
for myotomes.

* Hip flexion: ‘Keeping your leg straight, can you lift your
leg off the bed, don't let me push it down.’

* Hip extension: ‘And now using your leg, push my hand
into the bed.’

* Hip abduction: Position hands on outer thighs—'push
your legs out to the sides.’

e Hip adduction: Position hands on inner thighs—'and
push your legs together.’

e Knee flexion and extension: '‘Bend your knee and bring
your heel to your bottom, don't let me pull it away... and
now kick out against me and push me away.’

e Ankle plantar flexion: With your hand on the underside
of the patient's foot ask them to ‘bend your foot down,
pushing my hand away.’

 Ankle dorsiflexion: Put your hand on the dorsum of the
foot and ask them to 'lift up your foot, point your toes at
the ceiling, don't let me push your foot down.’
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5 Coordination

Heel-shin test: Using your finger on the patient's shin to
demonstrate, instruct patient to 'put your heel just below
your knee then run it smoothly down your shin, lift it up
and place it back on your knee, now run it down again’, etc.
Repeat on the other side. Also, fast alternate foot tapping
onto examiners's hands with patient lying down.

!

|Fig \232b Dermatomes  of 6 Sensation

ower lmn. .
Reproduced from Harrison As ,Upper limbs (p67). )

(ed) Revision Notes for Mcen | ® Light touch: Lower limb dermatomes (p454).

Part A (2011), with permission | ® Pin pric/(

from Oxford University Press. |® Temperature

e Vibration

e Joint position sense: With the patient’s eyes closed grasp
distal phalanx of the great toe at the sides. Stabilize the
rest of the toe. Move the joint up and tell patient 'this is
up’, and down, saying 'this is down'. Flex and extend the
joint, stopping at intervals to ask whether the toe is up
or down.

« If you are limited for time, gait is the most useful test to start with.

* Make sure you test each muscle group individually by stabilizing above the joint
you are testing.

* Test vibration by putting a buzzing tuning fork on the bony part of a joint (most
distal point) with the patient’s eyes closed then ask them to tell you when the
buzzing stops (pinch the tuning fork to stop it) to distinguish vibration from

| pressure sensation.




(0B Cranial nerve examination

Approach to examining the cranial nerves Where

is the lesion? Think systematically. Is it in the brain-

stem (eg Ms) or outside, pressing on the brainstem?

Is it the neuromuscular junction (myasthenia) or the

muscles (eg a dystrophy)? Cranial nerves may be af-

fected singly or in groups. »-Face the patient (helps
spot asymmetry). For causes of lesions see Box ‘Caus-
es of cranial nerve lesions’.

o I: Smell—test ability of each nostril (separately) to
distinguish familiar smells, eg coffee.

o 1I: Acuity—test each eye separately, and its correct-
ability with glasses or pin-hole; use Snellen chart, or
the one inside the cover of this book. Visual fields—
compare with your own fields or formally via perim-
etry testing. Any losses/inattention? Sites of lesions:
OHCS p428. Pupils (p72)—size, shape, symmetry, reac-

1 olfactory

11 optic

111 oculomotor

1v trochlear

v1 ophthalmic division
v2 maxillary division
v3 mandibular division
vI abducens

viI facial

vt vestibulocochlear
1x glossopharyngeal

X vagus

XI accessory

tion to light (direct and consensual) or accommoda-
tion. Swinging light test for relative afferent pupillary ~———————————
defect. Ophthalmoscopy (0Hcs, pAld)—best learnt from an ophthalmologist and dilat-
ing drops help! Darken the room, warn the patient you will need to get close to their
face. Focus the lens on the optic disc (pale? swollen?). Follow vessels outwards to view
each quadrant. If the view is obscured, examine the red reflex, with your focus on the
margin of the pupil, to look for a cataract. Try to get a view of the fovea by asking the
patient to look directly at the ophthalmoscope »-Pathology here needs prompt oph-
thalmic review. If in doubt, ask for slit lamp examination or photography of the retina.

o [II°, IV, & VI—eye movements. Ask the patient to keep their head still and follow
your finger as you trace an imaginary 'H'. 111rd nerve palsy—ptosis, large pupil,
eye down and out. 1vth nerve palsy—diplopia on looking down and in (often no-
ticed on descending stairs)—head tilting compensates for this (ocular torticollis).
vith nerve palsy—horizontal diplopia on looking out. Nystagmus is involuntary,
often jerky, eye oscillations. Horizontal nystagmus is often due to a vestibular le-
sion (acute: nystagmus away from lesion; chronic: towards lesion), or cerebellar
lesion (unilateral lesions cause nystagmus towards the affected side). If it is more
in whichever eye is abducting, Ms may be the cause (internuclear ophthalmoplegia,
see fig 2.34). If also deafness/tinnitus, suspect a peripheral cause (eg viiith nerve
lesion, barotrauma, Méniere's, p462). If it varies with head position, suspect benign
positional vertigo (p462). If it is up-and-down, ask a neurologist to review—upbeat
nystagmus classically occurs with lesions in the midbrain or at the base of the 4th
ventricle, downbeat nystagmus in foramen magnum lesions. Nystagmus lasting <2
beats is normal, as is nystagmus at the extremes of gaze.

e v: Motor palsy—'0pen your mouth’; jaw deviates to side of lesion, muscles of mas-
tication (temporalis, masseter and pterygoids). Sensory—check all three divisions.
Consider corneal reflex (lost first).

o Vi1 Facial nerve lesions cause droop and weakness. As the forehead has bilateral
representation in the brain, only the lower two-thirds is affected in umn lesions, but
all of one side of the face in LMN lesions. Ask to 'raise your eyebrows’, 'show me your
teeth’, ‘puff out your cheeks'. Test taste with salt/sweet solutions (supplies anterior
two-thirds of tongue).

o vIII: Hearing—p464. Ask to repeat a number whispered in an ear while you block
the other. Perform Weber's and Rinne's tests (p464). Balance/vertigo—p462.

* 1x* & X Gag reflex—ask the patient to say 'Ah’". xth nerve lesions also cause the pal-
ate to be pulled to the normal side on saying ‘Ah’, uvula deviates away. Ask them to
swallow a sip of water. Consider gag reflex—touch the back of the soft palate with
an orange stick. The afferent arm of the reflex involves 1x; the efferent arm involves x.

o xI: Trapezii—'Shrug your shoulders’ against resistance. Sternocleidomastoid.
‘Turn your head to the left/right’ against resistance.

o x11: Tongue movement—the tongue deviates to the side of the lesion.

X1I hypoglossal
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Any cranial nerve may be affected by diabetes mellitus; stroke; Ms; tumours; sar-
coidosis; vasculitis (p556), eg PAN (p556), SLE (p554); syphilis. Chronic meningitis
(malignant, T, or fungal) tends to pick off the lower cranial nerves one by one.

e I: Trauma; respiratory tract infection; meningitis; frontal lobe tumour.

o 11: Field defects may start as small areas of visual loss (scotomas, eg in glaucoma).
Monocular blindness—lesions of one eye or optic nerve eg Ms, giant cell arteritis.
Bilateral blindness'—any cause of mononeuritis, eg diabetes, Ms; rarely methanol,
neurosyphilis. Field defects—bitemporal hemianopia—optic chiasm compres-
sion, eg pituitary adenoma, craniopharyngioma, internal carotid artery aneurysm
(fig 10.3, pd51). Homonymous hemianopia—affects half the visual field contralat-
eral to the lesion in each eye. Lesions lie beyond the chiasm in the tracts, radiation,
or occipital cortex, eg stroke, abscess, tumour. Optic neuritis (pain on moving
eye, loss of central vision, relative afferent pupillary defect, disc swelling from
papillitis®)—causes demyelination (eg Ms); rarely sinusitis, syphilis, collagen vas-
cular disorders. Ischaemic papillopathy—swelling of optic disc due to stenosis
of the posterior ciliary artery (eg in giant cell arteritis). Papilloedema (bilateral-
ly swollen discs, fig 12.20, p560)—most commonly ticp (tumour, abscess, enceph-
alitis, hydrocephalus, idiopathic intracranial hypertension); rarer: retro-orbital
lesion (eg cavernous sinus thrombosis, p480). Optic atrophy (pale optic discs
and reduced acuity)—wms; frontal tumours; Friedreich's ataxia; retinitis pigmen-
tosa; syphilis; glaucoma; Leber's optic atrophy; chronic optic nerve compression.

o 111:° Alone*—'medical’ causes (pupillary sparing): diabetes; HTN; giant cell arteri-
tis; syphilis; idiopathic. ‘Surgical causes (early pupil involvement due to external
compression of nerve damaging parasympathetic fibres): posterior communi-
cating artery aneurysm (+ surgery) ticp (if uncal herniation through the tento-
rium compresses the nerve); tumours.

e 1v< Alone—rare and usually due to trauma to the orbit.

e v Sensory—trigeminal neuralgia (pain but no sensory loss, p457); herpes zoster,
nasopharyngeal cancer, acoustic neuroma (p462). Motor—rare.

e vr© Alone—ws, Wernicke's encephalopathy, false localizing sign in ticp, pontine
stroke (presents with fixed small pupils £ quadriparesis).

e vir: LMN—Bell's palsy (p500), polio, otitis media, skull fracture; cerebellopontine
angle tumours, eg acoustic neuroma, malignant parotid tumours, herpes zoster
(Ramsay Hunt syndrome p501, 0HCS p652). uMN—(spares the forehead, because
of its bilateral cortical representation), stroke, tumour.

o vIIT: (p462 & pd6d.) Noise damage, Paget's disease, Méniere's disease, herpes
zoster, acoustic neuroma, brainstem cva, drugs (eg aminoglycosides).

* IX, X, XI: Trauma, brainstem lesions, neck tumours.
e xII: Rare. Polio, syringomyelia, tumour, stroke, bulbar palsy, trauma, TB.
Groups of cranial nerves:
v, then v, vi, x, & x: cerebellopontine angle tumours, eg acoustic neuroma (p462;
facial weakness is not a prominent sign). 111, 1v & VI: stroke, tumours, Wernicke's
encephalopathy; aneurysms, MS. 111, 1v, V., & VI: cavernous sinus thrombosis, supe-
rior orbital fissure lesions (Tolosa-Hunt syndrome, 0HCS p654). IX, X, & XI: jugular
foramen lesion. AA: myasthenia gravis, muscular dystrophy, myotonic dystrophy,
mononeuritis multiplex (p502).

If the patient is able to shake their head, there is no meningism. )

4 Remember the commonest cause of monocular or binocular blindness is not a cranial nerve lesion but
a problem with the eye itself (cataracts, retinal problems). Neurological disorders more commonly cause
loss of part of the visual field.

5 Unilateral disc swelling = papillitis, bilateral papillitis/disc swelling = papilloedema. Check both eyes!
c= structures passing through the cavernous sinus; see Box ‘Psychiatric symptoms’, p89. NB: Vi is the only
division of v to do so.

P= Remember that these cranial nerves carry parasympathetic fibres. Sympathetic fibres originate from
the thoracic chain and run with the arterial supply to distribute about the body (see also oxcs, fig 9.6, p621).
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Cranial nerve lesions of the eye

Pupillary abnormalities

Key questions: ®Equal, central, circular, dilated, or constricted? eReact to light,
directly and consensually? e Constrict normally on convergence/accommodation?

Irregular pupils: Anterior uveitis (iritis), trauma to the eye, syphilis.

Dilated pupils: cN 11T lesions (»inc. ticp, p830) and mydriatic drugs. Always ask: is
this pupil dilated, or is it the other that is constricted?

Constricted pupils: Old age, sympathetic nerve damage (Horner's, p702, and ptosis,
p73), opiates, miotics (pilocarpine drops for glaucoma), pontine damage.
Unequal pupils (anisocoria): May be due to unilateral lesion, eye-drops, eye surgery,
syphilis, or Holmes-Adie pupil. Some inequality is normal.
Light reaction: Test: cover one eye and shine light into the other obliquely. Both
pupils should constrict, one by direct, other by consensual light reflex (fig 2.33). The
lesion site is deduced by knowing the pathway: from the retina the message passes
up the optic nerve (cNII) to the superior colliculus (midbrain) and thence to the NIt
nuclei on both sides. The 11ird cranial nerve causes pupillary constriction. If a light in
one eye causes only contralateral constriction, the defect is ‘efferent’, as the afferent
pathways from the retina being stimulated must be intact. Test for relative afferent
pupillary defect: move torch quickly from pupil to pupil. If there has been incomplete
damage to the afferent pathway, the affected pupil will paradoxically dilate when
light is moved from the normal eye to the abnormal eye. This is because, in the face
of reduced afferent input from the affected eye, the consensual pupillary relaxation
response from the normal eye predominates. This is the Marcus Gunn sign, and may
occur after apparent complete recovery from the initial lesion.

Reaction to accommodation/convergence: If the patient first looks at a distant

object and then at the examiner’s finger held a few inches away, the eyes will con-

verge and the pupils constrict. Afferent fibres in each optic nerve pass to the lateral
geniculate bodies. Impulses then pass to the pre-tectal nucleus and then to the para-
sympathetic nuclei of the 111rd cranial nerves, causing pupillary constriction.

* Holmes-Adie (myotonic) pupil: The affected pupil is normally moderately dilated
and is poorly reactive to light, if at all. It is slowly reactive to accommodation; wait
and watch carefully: it may eventually constrict more than a normal pupil. It is often
associated with diminished or absent ankle and knee reflexes, in which case the
Holmes-Adie syndrome is present. Usually a benign incidental finding. Rare causes:
Lyme disease, syphilis, parvovirus B19, HSV, autoimmunity. 9>J.

* Argyll Robertson pupil: This occurs in neurosyphilis. The pupil is constricted and
unreactive to light, but reacts to accommodation. Other possible causes: Lyme
disease; HIv; zoster; diabetes mellitus; sarcoidosis; MS; paraneoplastic; 4B1,. The
iris may be patchily atrophied, irregular, and depigmented. The lesion site is not
always near the Edinger-Westphal nucleus or even in the midbrain. Pseudo-Argyll
Robertson pupils occur in Parinaud's syndrome (p708).

® Hutchinson pupil: This is the sequence of events resulting from rapidly rising uni-
lateral intracranial pressure (eg in intracerebral haemorrhage). The pupil on the
side of the lesion first constricts then widely dilates. The other pupil then goes
through the same sequence. »See p830.

) Pre-tectal nucleus Fig 2.33 Light reflex. Action potentials go

To occip- Lateral geniculate body along optic nerve (red), traversing optic
ital cortex - dinger-Westphal nucleus ~ chiasm, passing synapses at pre-tectal nu-
N~ i cleus, en route to Edinger-Westphal nuclei

of CNIIL These send fibres to both irises’
ciliary muscles (so both pupils constrict)
via ciliary ganglion (also relays accom-
Light modation and corneal sensation, and gets

sympathetic roots from C8-T2, carrying
fibres to dilate pupil).




Right eye Left eye Fig 2.34 Internuclear ophthal-
= moplegia (IN0) and its causes. To

I produce synchronous eye move-
ments, cranial nerves 111, 1v, and

N> VI communicate through medial

YSREMUS  |ongitudinal fasciculus in midbrain.

In N0, a lesion disrupts commun-
ication, causing weakness in ad-
duction of the ipsilateral eye with
m m) [ Teoleft  pystagmus of the contralateral eye
ateral o1 wwhen abducting. There may be

i ad B .
.Lemn of rectus incomplete or slow abduction of the
right medial . ) .
longitudinal ipsilateral eye during lateral gaze.
fasciculus Convergence is preserved. Causes

Ms or vascular (rarely: HIv; syphilis;
Lyme disease; brainstem tumours;
phenothiazine toxicity).

Ptosis

Drooping of the upper eyelid. Best observed with patient sitting up, with head held
by examiner. Oculomotor nerve (CN 111) innervates main muscle concerned (levator
palpebrae), but nerves from the cervical sympathetic chain innervate superior tar-
sal muscle, and a lesion of these nerves causes mild ptosis which can be overcome
on looking up. Causes:

1 cN 111 lesions cause unilateral complete ptosis: look for other evidence of a
cN 11T lesion: ophthalmoplegia with ‘down and out’ deviation of the eye, pupil
dilated and unreactive to light or accommodation. If eye pain too, suspect
infiltration (eg by lymphoma or sarcoidosis). If 1 T° or {consciousness, suspect
infection (any tick bites?).

2 Sympathetic paralysis usually causes unilateral partial ptosis. Look for other
evidence of a sympathetic lesion, as in Horner's syndrome (p702): constricted
pupil = miosis, lack of sweating on same side of the face (=anhidrosis).

3 Myopathy, eg dystrophia myotonica, myasthenia gravis (cause bilateral partial
ptosis).

4 Congenital; usually partial and without other cNs signs.

Visual loss

»Get ophthalmology help. See 0Hcs p434-p455. Consider:

e Is the eye red? (Glaucoma, uveitis p561.)

 Pain? Giant cell arteritis: severe temporal headache, jaw claudication, scalp ten-
derness, tESR: » urgent steroids (p556). Optic neuritis: eg in Ms.

e Is the cornea cloudy: corneal ulcer (0HcS p435), glaucoma (0HCS p433)?

e Is there a contact lens problem (infection)?

e Any flashes/floaters? (114, migraine, retinal detachment?)

e Is there a visual field problem (stroke, space-occupying lesion, glaucoma)?

e Are there any focal cNs signs?

* Any valvular heart disease/carotid bruits (emboli)? Hyperlipidaemia (p690)?

e [s there a relative afferent pupillary defect (p72)?

e Any past history of trauma, migraine, hypertension, cerebrovascular disease, Ms,
diabetes or connective tissue disease?

e Any distant signs: eg HIv (causes retinitis), SLE, sarcoidosis?

Sudden: Acute glaucoma e Retinal detachment e Vitreous haemorrhage (eg

in diabetic proliferative retinopathy) ©Central retinal artery or vein occlusion

* Migraine ® CNS: TIA (@maurosis fugax), stroke, space-occupying lesion ® Optic neu-

ritis (eg Ms) ® Temporal arteritis ® Drugs: quinine/methanol e Pituitary apoplexy.

Gradual: *Optic atrophy © Chronic glaucoma e Cataracts ® Macular degeneration

* Tobacco amblyopia.




/38 Musculoskeletal hand examination 1

Begin by introducing yourself, obtaining consent to examine and position the patient
appropriately. Expose the arms, then ask the patient to rest their hands on a pillow.
Start by examining the dorsal surface and then turn the hands over. Always ask
about pain or tender areas. Follow the 'look, ask the patient to move, then feel' to

History and examination

>

avoid causing pain.
( Skin h
On both the palm and the dorsum start by
inspecting the skin for:

1 Colour—pigmentation of creases, jaundice,
palmar erythema (fig 2.44).

2 Consistency—tight (sclerodactyly), thick
(o™, acromegaly) (fig 2.39).

3 Characteristic lesions—pulp infarcts,
rashes, purpura, spider naevi, telangiecta-
sia, tophi (fig 2.35), scars (eg carpal tunnel

\__release). Y,

A

( Nails D

Look for the same skin changes

as the palm, plus tendon xan-

thomata, plaques, and joint re-

placement scars, and examine

the nails for:

¢ Pitting and onycholysis (p76).

* Clubbing (p77).

* Nail fold infarcts and splinter
haemorrhages.

 Other lesions, eg Beau's lines
(fig 2.41, p76), koilonychia,

\_leuconychia (fig 2.36). )

\ i

s

Examine the muscles for wasting and fascicu-

lations; on the dorsal surface look for wasting,

particularly of dorsal interossei. On the palm

look particularly at the thenar and hypothenar

eminences.

* Thenar wasting (fig 2.37) = median nerve
lesion.

 Generalized wasting, particularly of the
interossei on the dorsum, but sparing of the
thenar eminence = ulnar nerve lesion.

Also look for Dupuytren's contracture and

perform Tinel's test (percuss over the distal

skin crease of the wrist). Phalen's test (patient

holds dorsal surfaces of both hands together

for 60 seconds). Both tests are positive if tin-

Muscles h

gling reported, suggesting carpal tunnel syn-
\drome. Y,

Fig 2.36 Leuconychia.

Fig 2.37 Thenar wasting.
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Fig 2.38 Osteoarthritis.

N

Examine for acute inflammation (swol-
len, red joints) as well as the charac-
teristic deformities of chronic arthritis,
eg rheumatoid, osteoarthritis (fig 2.38).

Joints N

Ulnar deviation at the wrist.
Z deformity of the thumb.
Swan-neck (flexed bip, hyperextended
piP—fig 12.2, p540).

Boutonniere (hyperextended pip,
flexed PIP).

Heberden's nodes (pIP joints, p77).
Bouchard's nodes (PIP joints).

J

Y

Ve

d
ti

Fig 2.39 Sclerosis.

Move and feel 0

By this point, you should know the likely

jagnosis, so assess neurological func-
on looking at power, function, and sen-

sation:

Wrist and forearm: Extension (prayer
position) and flexion (reverse prayer),
supination and pronation. Look at the
elbows.

Small muscles: Pincer grip, power grip
(squeeze my two fingers), abduction of
the thumb, abduction (spread your fin-
gers), and adduction (grip this piece of
paper between your fingers) of the fin-
gers. NB Froment's sign = flexion of the
thumb during grip as ulnar nerve lesion
prevents adduction (p453).

Function: Write a sentence, undo a but-
ton, pick up a coin.

Sensation: Test little finger (ulnar),
index finger (median), and anatomi-
cal snuffbox (radial) using light touch/
pinprick.

When you have clinched the diagnosis
and functional status, examine each joint,
palpating for tenderness, effusions, and
crepitus. Test sensation (see p67) and ex-
amine the elbows. Consider examination
ef upper limbs and face.

)

* Don't forget to palpate the radial pulse.

* Cross your fingers before the patient grips them, it hurts less!

* Don't forget to look at the elbows for plaques of psoriasis and rheumatoid nodules.
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Musculoskeletal hand examination 2

The hands can give you a wealth of information about a patient. Shaking hands can
tell you about thyroid disease (warm, sweaty, tremor), anxiety (cold, sweaty), and
neurological disease (myotonic dystrophy patients have difficulty relaxing their grip,
a weak grip may suggest muscle wasting or peripheral neuropathy). The nails and

skin can inform about systemic disease:

Nail abnormalities

* Koilonychia (spoon-shaped nails, fig 2.40) suggests
iron deficiency, haemochromatosis, infection (eg
fungal), endocrine disorders (eg acromegaly, hypo-
thyroidism), or malnutrition.

® Onycholysis (detachment of the nail from the nail-
bed) is seen with hyperthyroidism, fungal infection,
and psoriasis.

* Beau's lines (fig 2.41) are transverse furrows from
temporary arrest of nail growth at times of biologi-
cal stress: severe infection. Nails grow at ~0.1mm/d,
the furrow’s distance from the cuticle allows dating
of the stress.

® Mees’ lines are single white transverse bands clas-
sically seen in arsenic poisoning, chronic kidney dis-

ease, and carbon monoxide poisoning among others.

° Muehrcke’s lines are paired white parallel trans-
verse bands (without furrowing of the nail itself,
distinguishing them from Beau's lines) seen, eg, in
chronic hypoalbuminaemia, Hodgkin's disease, pel-
lagra (p268), chronic kidney disease.

o Terry’s nails: Proximal portion of nail is white/
pink, nail tip is red/brown (causes include cirrhosis,
chronic kidney disease, congestive cardiac failure).

* Pitting is seen in psoriasis and alopecia areata.

o Splinter haemorrhages (fig 2.42) are fine longitudi-
nal haemorrhagic streaks (under the nails), which in
the febrile patient may suggest infective endocardi-
tis. They may be microemboli, or be normal—eg due
to gardening.

 Nail-fold infarcts: Embolic, typically seen in vascu-
litic disorders (0HcS, p452).

* Nail clubbing See pT7.

® Chronic paronychia is a chronic infection of the
nail-fold and presents as a painful swollen nail with
intermittent discharge (fig 2.43).

Skin changes

* Palmar erythema (fig 2.44) is associated with cir-
rhosis, pregnancy, hyperthyroidism, rheumatoid
arthritis, polycythaemia; also chronic liver disease—
via tinactivation of vasoactive endotoxins by the
liver. Also chemotherapy-induced palmar/plantar
erythrodysaesthesia.

* Pallor of the palmar creases suggests anaemia.

® Pigmentation of the palmar creases is normal in
people of African-Caribbean or Asian origin but
is also seen in Addison's disease and Nelson's syn-
drome (increased ACTH after removal of the adrenal
glands in Cushing's disease).”

e Gottron’s papules (purple rash on the knuckles)
with dilated end-capillary loops at the nail fold sug-
gests dermatomyositis (p552).

Fig 2.40 Koilonychia.

Fig 2.41 Beau's lines, here due
to chemotherapy, a new line is
seen with each cycle. See p525.

Fig 242 Splinter haemor-
rhages.

Fig 2.43 Paronychia.
Reproduced from Burge et al.
Oxford Handbook of Medical

Dermatology 2016, with permission
from Oxford University Press.

Fig 2.44 Palmar erythema.



Nodules and contractures

* Dupuytren's contracture (see fig 2.26, p60) fibrosis
and contracture of palmar fascia, p698) is seen in
liver disease, trauma, epilepsy, and ageing.

e Look for Heberden's (D1P) fig 2.45 and Bouchard's
(P1P) ‘nodes'—osteophytes (bone over-growth at a
joint) seen with osteoarthritis.

ion
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Fig 2.45 Heberden's (DIP).
Reproduced from Watts et a/. (eds)
Oxford Textbook of Rheumatology
(2013), with permission from Oxford

University Press.

Fingernails (£ toenails) have increased curvature in all directions and loss of the
angle between nail and nail fold and feel boggy (figs 2.46, 2.47). Pathogenesis is
unclear although the platelet theory was developed in 1987.% Megakaryocytes are
normally fragmented into platelets in the lungs, and the original theory was that
any disruption to normal pulmonary circulation (inflammation, cancer, cardiac
right-to-left shunting) would allow large megakaryocytes into the systemic cir-
culation. They become lodged in the capillaries of the fingers and toes, releasing
platelet-derived growth factor and vascular endothelial growth factor, which lead
to tissue growth, vascular permeability, and recruitment of inflammatory cells.
Evidence showing platelet microthrombiin clubbed fingers, and high levels of PDGF
and VEGF in patients with hypertrophic osteoarthropathy, support the theory. This
does not explain the changes in patients with unilateral clubbing, usually seen in
neurological disorders.

Causes
Thoracic: GI: Cardiovascular:

 Bronchial cancer (clubbing is ® Inflammatory bowel dis- ® Cyanotic
twice as common in women); ease (especially Crohn's)  congenital heart

History and exam

usually not small cell cancer e Cirrhosis disease

e Chronic lung suppuration: * GI lymphoma e Endocarditis
« Empyema, abscess * Malabsorption, eg coeliac. ® Atrial myxoma
« Bronchiectasis * Aneurysms
« Cystic fibrosis e Infected grafts.

e Fibrosing alveolitis Rare:

* Mesothelioma e Familial

*TB. e Thyroid acropachy (p562).

Unilateral clubbing:

* Hemiplegia

e Vascular lesions, eg upper-limb artery aneurysm, Takayasu's arteritis, brachial
arteriovenous malformations (including iatrogenic— haemodialysis fistulas).

The dorsal aspect of 2 fingers,
side by side with the nails
touching. Normally, you should
see a kite-shaped gap. If not,
there is clubbing.

b) ©
No dip therefore clubbing

O TS

Fig 2.46 Finger clubbing. Fig 2.47 Testing for finger clubbing.
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The peripheral vascular system: examination

Arterial
»If limbis pale, pulseless, painful, paralysed, paraesthetic, and ‘perishingly cold’ this
is acute ischaemia and is a surgical emergency (see p595 and p657).

1 Inspection: Look for scars of previous surgery and signs of peripheral arterial
disease; loss of hair, pallor, shiny skin, cyanosis, dry skin, scaling, deformed toe-
nails, ulcers, gangrene. Be sure to inspect the pressure points, ie between the
toes and under the heel.

2 Palpation: Skin temperature will be cool in peripheral arterial disease. Is there
a level above which it is warm? Delayed capillary refill (>2s) also indicates arte-
rial disease. Are peripheral pulses palpable or not? 'If you cannot count it, you
are not feeling it. Note down on a quick stick-man diagram where they become
palpable. Check for atrial fibrillation or other arrhythmias, as these can be the
cause of embolic disease. Palpate for an enlarged abdominal aorta and attempt
to assess size. (Though don't press too firmly!) »An expansile pulsatile mass
in the presence of abdominal symptoms is a ruptured aneurysm until proven
otherwise.

3 Auscultation: The presence of bruits suggests arterial disease. Listen over the
major arteries—carotids, abdominal aorta, renal arteries, iliac femorals.

4 Special tests: Buerger’s angle is that above the horizontal plane which leads to
development of pallor (<20° indicates severe ischaemia). Buerger’s sign is the
sequential change in colour from white to pink, upon return to the dependent
position; if the limbs become flushed red (reactive hyperaemia) this is indicative
of more severe disease.

5 Complete your examination: measure ABPI (p656), Us Doppler assessment, and
a neurological examination of the lower limbs.

Venous
(See also p658.)

1 Inspection: Look for any varicosities and decide whether they are the long sa-
phenous vein (medial), short saphenous vein (posterior lateral, below the knee),
or from the calf perforators (usually few varicosities but commonly show skin
changes). Ulcers around the medial malleolus are more suggestive of venous
disease, whereas those at the pressure points suggest arterial pathology. Brown
haemosiderin deposits result from venous hypertension. There may also be atro-
phy and loss of skin elasticity (lipodermatosclerosis) in venous disease.

2 Palpation: Warm varicose veins may indicate infection. Are they tender? Firm,
tender varicosities suggests thrombosis. Palpate the saphenofemoral junction
(sk) for a saphena varix which displays a cough impulse. Similarly, incompetence
at the saphenopopliteal junction (spJ) may be felt as a cough impulse. If ulcera-
tion is present, it is prudent to palpate the arterial pulses to rule out arterial
disease.

3 Tap test: A transmitted percussion impulse from the lower limit of the varicose
vein to the saphenofemoral junction demonstrates incompetence of superficial
valves.

4 Auscultation: Bruits over the varicosities means there is an arteriovenous mal-
formation.

5 Doppler: Test for the level of reflux. On squeezing the leg distal to placement of
the probe you should only hear one ‘whoosh' if the valves are competent at the
level of probe placement.

6 Trendelenburg’s test assesses if the Sy valve is competent. Doppler Uss has largely
consigned this and other examination methods (eg Tourniquet and Perthes”
test) to the history books.

7 Complete examination: examine the abdomen, pelvis in females, and external
genitalia in males (for masses).



1 General inspection Introduction, consent, patient sitting back at 45°. Inspect
skin (hair loss, etc.). Look between toes and lift up heels to inspect for ulcers.

2 Palpation N
o Temperature: Bilaterally in thighs, legs, and feet.
o Capillary refill: Press/squeeze great toe until

blanches, release, and measure time for colour
to return (normal <2s).

* Peripheral pulses: Radial, brachial (medial to
biceps tendon), carotid, femoral (mid-inguinal
point), popliteal (flex patient's knees slightly,
press into centre of popliteal fossa; fig 2.48),
posterior tibial (just posterior & inferior to
medial malleolus) and dorsalis pedis (between
bases of 1st & 2nd metatarsals, lateral to exten-
sor hallucis longus); assess whether palpable
bilaterally. Detect rate and rhythm. For brachial
and carotid, determine volume and character.

* Abdominal aorta: Palpate midline above

umbilicus; position fingers either side of outer-

most palpable margins (fig 2.49). )

&

Fig 2.48 Peripheral pulses: pop-
liteal.

Reproduced from Thomas J, et af. (eds).
Oxford Handbook of Clinical Examina-
tion and Practical Skills (2014), with
permission from Oxford University Press.
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L J
3 Auscultation for carotid, femoral, renal iliac,
and aortic bruits.

@ Special tests

\ to lower legs to ground—observe colour change.

Buerger's test: Lift both legs to 45° above the horizontal,
supporting at heels. Allow a minute for legs to become
pale. If they do, ask patient to sit up and swing around

Fig 249 Pulses: abdominal aorta.

(a) Expansile (aneurysm?)

(b) Transmitted.

Reproduced from Thomas J, et al.
(eds). Oxford Handbook of Clinical
Examination and Practical Skills
(2014), with permission from Oxford
University Press.

5 Complete examination

guct neurological examination of lower limbs.

Doppler probe to detect pulses and measure ankle-brachial pressure index; con}

Venous

E Inspection Introduction, consent. Inspect, initially with patient standing, for J

varicosities and skin changes.

E Palpation «Temperature of varicosities. ®Ask patient to cough while you

palpate for impulse at srs and Spy.

[3 Tap test Percuss lower limit of varicosity and feel for impulse at sr.

v

[4 Auscultation Listen for bruits over any varicosities.

tourniquet to upper thigh. Ask patient to stand. If not controlled, repeat, placing

[5 Doppler Place probe over sk, squeeze calf and listen. Repeat with probe at spJ. ]

E Tourniquet test Elevate leg and massage veins to empty varicosities. Apply

tourniquet below knee.

(7 Finish with examinations of abdomen; rectum; pelvis (Q); genitals (3). )
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See table 2.11 for direct questions to ask regarding presenting symptoms.

Detecting outflow obstruction (See 'Trritative or obstructive bladder symptoms’

later in topic.) Eg prostatic hyperplasia; stricture; stone. Ask about LuTs (lower uri-

nary tract symptoms).

* On trying to pass water, is there delay before you start? (Hesitancy)

*Does the flow stop and start? Do you go on dribbling when you think you've
stopped? (Terminal dribbling)

o s your stream getting weaker? (Poor stream)

s your stream painful and slow/'drop-hy-drop? (eg from bladder stone)

Do you feel the bladder is not empty after passing water?’

¢ Do you ever pass water when you do not want to? (Incontinence—p648)

* On feeling an urge to pass water, do you have to go at once? (Urgency)!

Do you urinate often at night? (Nocturia)' In the day? (Frequency)' How often?

Past history Renal colic, urinary tract infection, diabetes, 18P, gout, analgesic use

(p318), previous operations.

Drug history Anticholinergics, prophylactic antibiotics.

Family history Prostate carcinoma? Renal disease?

Social history Smoking, sexual history.

Table 2.11 Presenting symptoms and questions to ask

Presenting symptoms Direct questions

Dysuria Pain: SOCRATES (p36). Fever? Sexual history.
Lower urinary tract symptoms (Luts) Abnormal-looking urine? Previous problems.
Loin/scrotal pain Must rule out testicular torsion (p652).

Haematuria (p293 and p647)

Urethral/vaginal discharge (p413)

Sex problems; dyspareunia (OHCS

p310)

Menses (0HCS p250) Ask about menarche, menopause, length of
periods, amount, pain? Intermenstrual loss? 1st
day of last menstrual period (LMP)?

Be sure you mean the same as your patient and colleagues, as dysuria refers to
both painful micturition (uralgia') and difficult micturition (voiding difficulty, p8l).
Uralgia is typically from urethral, bladder, or vaginal inflammation (utt; perfumed
bath products, spermicides, urethral syndrome, p300). If postmenopausal, look for a
urethral caruncle—fleshy outgrowth of distal urethral mucosa, slcm, typically origi-
nating from the posterior urethral lip. Also think of prostatitis, STi/urethritis (p413),
vaginitis, and vulvitis. Rare causes: Stones, urethral lesions (eg carcinoma, lympho-
ma, papilloma), post-partum complications (eg retained products of conception).

Voiding difficulty is a sign of outflow obstruction, eg from an enlarged prostate,
or urethral stricture (commonly post-traumatic, post-gonococcal). Other features:
straining to void, poor stream, urinary retention, and incontinence. Strangury is
urethral pain, usually referred from the bladder base, causing a constant distressing
desire to urinate even if there is little urine to void. Causes: Stones, catheters, cys-
titis, prostatitis, bladder neoplasia, rarely: bladder endometriosis, schistosomiasis.

Aim to differentiate turine production (eg diabetes mellitus and insipidus, polydip-
sia, diuretics, alcohol, renal tubular disease, adrenal insufficiency) from frequent
passage of small amounts of urine (eg in cystitis, urethritis, neurogenic bladder),
or bladder compression or outflow obstruction (pregnancy, bladder tumour, en-
larged prostate).

'=irritative (or filling’) symptoms: they can be caused by, for example, uTl, as well as obstructions.



Oliguria/anuria

Oliguriais defined as a urine output of <400mL/24h or <0.5mL/kg/h and can be a sign
of shock (eg post-op, p576) or acute kidney injury: causes: p298. Anuria is defined as
<50mL/24h.In a catheterized patient with sudden anuria consider catheter blockage,
with slow decline of oliguria to anuria renal dysfunction is more likely.

Polyuria

Increased urine volume, eg >3L/24h. Causes: Over-enthusiastic 1v fluid therapy; diabe-
tes mellitus & insipidus (diabetes is Greek for fountain);tCa®; psychogenic polydipsia/
PIP syndrome (p240); polyuric phase of recovering acute tubular necrosis.

Irritative or obstructive bladder symptoms

(See also p642.) Symptoms of prostate enlargement are miscalled ‘prostatism’; it is
better to talk about irritative or obstructive bladder symptoms, as bladder neck
obstruction or a stricture may be the cause.

1 Irritative bladder symptoms: Urgency, dysuria, frequency, nocturia® (the last
two are also associated with causes of polyuria).

2 Obstructive symptoms: Reduced size and force of urinary stream, hesitancy and
interruption of stream during voiding and terminal dribbling—the usual cause is
enlargement of the prostate (prostatic hyperplasia), but other causes include
a urethral stricture, tumour, urethral valves, or bladder neck contracture. The
maximum flow rate of urine is normally ~18-30mL/s.

Terminal dribbling
Dribbling at the end of urination, often seen in conjunction with incontinence follow-
ing incomplete urination, associated with prostatism.

Urinary changes

Cloudy urine suggests pus (UTI) but is often normal phosphate precipitation in an
alkaline urine. Pneumaturia (bubbles in urine as it is passed). Occurs with uTI due to
gas-forming organisms or may signal an enterovesical (bowel-bladder) fistula from
diverticulitis, Crohn's disease or neoplastic disease of the bowel. Nocturia occurs
with ‘irritative bladder’, diabetes mellitus, utt, and reversed diurnal rhythm (seen in
renal and cardiac failure). Haematuria (RBC in urine) is due to neoplasia or glomeru-
lonephritis (p310) until proven otherwise. Rule out UTL

Voiding difficulty

This includes poor flow, straining to void, hesitancy, intermittent stream, incontinence
(eg overflow), retention (acute or chronic), incomplete emptying (+uTI from residual
urine). »Remember faecal impaction as a cause of retention with overflow. Causes:
Obstructive: prostatic hyperplasia, early oedema after bladder neck repair, uterine
prolapse, retroverted gravid uterus, fibroids, ovarian cysts, urethral foreign body,
ectopic ureterocele, bladder polyp, or cancer. Bladder overdistension—eg after epi-
dural for childbirth. Detrusor weakness or myopathy causes incomplete emptying
+ dribbling overflow incontinence (do cystometry/electromyography; causes include
neurological disease and interstitial cystitis (oHcs p306); it may lead to a contracted
bladder, eg requiring substitution enterocystoplasty). Drugs: epidural anaesthesia;
tricyclics, anticholinergics. cns: suprapontine (stroke); cord lesions (cord injury, mul-
tiple sclerosis); peripheral nerve (prolapsed disc, diabetic or other neuropathy); or
reflex, due to pain (eg with herpes infections).

6 Inthe elderly, nocturia (1-2/night) may be ‘normal’ because of: i) loss of ability to concentrate urine; ii) pe-
ripheral oedema fluid returns to the circulation at night; iii) circadian rhythms may be lost; iv) less sleep is
needed and waking may be interpreted as a need to void (a conditioned Pavlovian response).
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See table 2.12 for direct questions to ask regarding presenting symptoms.
Table 2.12 Presenting symptoms and questions to ask

Presenting symptoms Direct questions

Breast lump Previous lumps? Family history? Pain? Nipple
discharge? Nipple inversion? Skin changes? Change
in size related to menstrual cycle? Number of
pregnancies? First/last/latest period? Postnatal?
Breast feeding? Drugs (eg HRT)? Consider metastatic
disease (weight loss, breathlessness, back pain,
abdominal mass?)

Breast pain SOCRATES (p36). Bilateral/unilateral? Rule out cardiac

(see BOX 'Breast pain’) chest pain (p94 & p784). History of trauma? Any
mass? Related to menstrual cycle?

Nipple discharge Amount? Nature (colour? consistency? any blood?)

(see BOX 'Nipple discharge’)

Past history Any previous lumps and/or malignancies. Previous mammograms,
clinical examinations of the breast, uss, fine-needle aspirate (FNA)/core biopsies.

Drug history Ask specifically about HRT and the Pill.
Family history See p520.
Social history Try to gain an impression of support network if suspect malignancy.

Is it premenstrual (cyclical mastalgia, oHeS p254)? Breast cancer (refer, eg, for

mammography if needed)? If non-malignant and non-cyclical, think of:

o Tietze's syndrome (costochondritis plus swelling of the costal cartilage)

* Bornholm disease/Devil's grip (Coxsackie B virus, causing chest and abdominal
pain, which may be mistaken for cardiac pain or an acute surgical abdomen. Tt
resolves within ~2 weeks)

®angina

* gallstones

* lung disease

e thoracic outlet syndrome

* oestrogens/HRT.

If none of the above, wearing a firm bra all day may help, as may NSAIDs.

Nipple discharge

Causes: Duct ectasia (green/brown/red, often multiple ducts and bilateral), intra-
ductal papilloma/adenoma/carcinoma (bloody discharge, often single duct), lacta-
tion. Management: Diagnose the cause (mammogram, ultrasound, ductogram);
then treat appropriately. Cessation of smoking reduces discharge from duct ecta-
sia. Microdochectomy/total duct excision can be considered if other measures fail,
though may give no improvement in symptoms.

With thanks to Dr Simon Vann Jones for his contribution to this page.



The breast: examination

1 Inspection Assess size and shape of any masses as well as overlying surface.
Which quadrant (see fig 2.51)? Note skin involvement; ulceration, dimpling (peau
d'orange), and nipple inversion/discharge.

2 Palpation of the breast Confirm size, and shape of any lump. Is it fixed/teth-
ered to skin or underlying structures (see Box 2 ‘Palpation’)? Is it fluctuant/com-
pressible/hard? Temperature? Tender? Mobile (more likely to be fibroadenoma)?

3 Palpation of the axilla for lymph nodes Metastatic spread? Ipsilateral/bilat-
eral? Matted? Fixed?

4 Further examination Examine abdomen for hepatomegaly, spine for tender-
ness, lungs (metastatic spread).

(1 General inspection
»Always have a chaperone present when examining the breast.

Introduction, consent, position patient sitting at edge of bed with hands by her
side, expose to waist. Inspect both breasts for obvious masses, contour anomalies,
asymmetry, scars, ulceration, skin changes, eg peau d‘orange (orange peel appear-
ance resulting from oedema). Look for nipple inversion and nipple discharge. Ask
her to ‘press hands on hips’ and then ‘hands on head' to accentuate any asymmetri-
cal changes. While patient has her hands raised inspect axillae for any masses as
dvell as inspecting under the breasts.

("2 Palpation of the breast 0

Position patient sitting back at 45° with hand
behind head (ie right hand behind head when
examining the right breast—see fig 2.50). Ask
patient if she has any pain or discharge. Exam-
ine painful areas last and then ask her to ex-

press any discharge. Examine each breast with
the ‘normal’ side first. Examine each quadrant
in turn as well as the axillary tail of Spence (fig
2.51) or use a concentric spiral method (fig 2.52)
using a flat hand to roll breast against underly-
ing chest wall. Define any lumps/lumpy areas.
If you discover a lump, to examine for fixity to
the pectoral muscles ask the patient to push
@gainst your hand with her arm outstretched. )

("3 Palpation of the axilla h

Examine both axillae. When examining right
axilla, hold the patient's right arm with your
right hand and examine axilla with left hand.

Five sets of axillary nodes:

i) apical (palpate against glenohumeral joint)
ii) anterior (palpate against pectoralis major)
iii)central (palpate against lateral chest wall)
iv) posterior (palpate against latissimus dorsi)
Ql) medial (palpate against humerus).

v

("4 Further examination

Complete examination by palpating down
spine for tenderness, examining abdomen for
hepatomegaly, and lungs for signs of metasta-
\ses. Thank patient and wash hands.

Fig 2.50 Correct patient position for

breast examination.
Reproduced from Thomas J, et al. Oxford
Handbook of Clinical Examination and
Practical Skills (2014), with permission
from Oxford University Press.

with the axillary tail of Spence.
Reproduced from Thomas J, et al. Oxford
Handbook of Clinical Examination and
Practical Skills (2014), with permission
from Oxford University Press.

Fig 2.52 Methods for systematic breast

palpation.
Reproduced from Thomas J, et al. Oxford
Handbook of Clinical Examination and
Practical Skills (2014), with permission
from Oxford University Press.
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The thyroid: examination

For symptoms of thyroid disease see p218 & p220. See also lumps in the neck, p598-
600.

1 Inspection The key questions to ask oneself when presented with a lump in the
neck are: Is this lump thyroid related or not? What is the patient’s thyroid sta-
tus? Inspect the neck; the normal thyroid is usually neither visible nor palpable. A
midline swelling should raise your suspicion of thyroid pathology. Look for scars
(eg collar incision from previous thyroid surgery). Examine the face for signs
of hypothyroidism (puffiness, pallor, dry flaky skin, xanthelasma, corneal arcus,
balding, loss of lateral third of eyebrow) as well as overall body habitus. Assess
the patient’s demeanour; do they appear anxious, nervous, agitated, fidgety (hy-
perthyroid)? Or slow and lethargic (hypothyroid)?

2 Swallow test Only goitres (p600), thyroglossal cysts (p598) and in some cases
lymph nodes should move up on swallowing.

3 Tongue protrusion test A thyroglossal cyst will move up on tongue protrusion.

4 Palpation (By this stage of the examination if the evidence is in favour of the
lump not rising from the thyroid it is acceptable to examine the lump like any oth-
er (p594); assess site, size, shape, smoothness (consistency), surface (contour/
edge/colour), and surroundings, as well as transilluminance, fixation/tethering,
fluctuance/compressibility, temperature, tenderness and whether it is pulsatile.)
If a thyroid mass is suspected, standing behind the patient provides an oppor-
tunity to check for any proptosis (hyperthyroidism). Proceed to palpate each
lobe, attempting to decide whether any lump is solitary or multiple, nodular
or smooth/diffuse as well as site, size, etc. Repeating the swallow test while
palpating allows you to confirm the early finding, but also attempt to ‘get below
the lump'. If there is a distinct inferior border under which you can place your
hand with the entire lump above it then the goitre is unlikely to have retrosternal
extension. Examining for ‘spread’ to the lymph nodes is particularly important
if you suspect a thyroid malignancy (p600). Complete palpation by assessing if
the presence of the lump has caused the trachea to deviate from the midline.

5 Percussion A retrosternal goitre will produce a dull percussion note when the
sternum is percussed.

6 Auscultation A bruit in a smooth thyroid goitre is suggestive of Graves' disease
(p218).

The next stages of the exam are to examine the systemic signs of thyroid status.

7 Hands Clubbing (‘thyroid acropachy’) is seen in Graves' disease. Palmar erythe-
ma and a fine tremor are also signs of thyrotoxicosis. Assess temperature (warm
peripheries if hyperthyroid) and the radial pulse; tachycardia and atrial fibrilla-
tion are seen in hyperthyroidism, while bradycardia is seen in hypothyroidism.

8 Eyes The 'normal’ upper eyelid should always cover the upper eye such that the
white sclera is not visible between the lid and the iris. In hyperthyroidism with
exophthalmus there is proptosis as well as lid retraction and 'lid lag’ may also be
detected. If the patient reports double vision when eye movements are being
tested this indicates ophthalmoplegia of hyperthyroidism.

9 Asking the patient to stand allows you to assess whether there is any proximal
myopathy (hypothyroidism). Look for pretibial myxoedema (brown swelling of
the lower leg above the lateral malleoliin Graves' disease). Finally, test the reflex-
es; these will be slow relaxing in hypothyroidism and brisk in hyperthyroidism.

10 Thank the patient and consider whether the lump is a goitre, and if so whether it
is single/multiple, diffuse/nodular, as well as the patient’s thyroid status. Decide
on a diagnosis (p600).



1 Inspection

Introduction, consent, position patient sitting on a chair (with space behind),
adequately expose neck. Inspect from front and sides for any obvious goitres or
swellings, scars, signs of hypo-/hyperthyroidism.

2 Swallow test
Standing in front of the patient ask them to 'sip water...hold in your mouth...and
swallow’ to see if any midline swelling moves up on swallowing.

3 Tongue protrusion test
Ask patient to 'stick out your tongue’. Does the lump move up? (Thyroglossal cyst.)

If evidence favours lump not arising
from thyroid, examine lump like any
other (p594)

4 Palpation

Stand behind the patient.

 Proptosis: (p219.) While standing behind the patient ask them to tilt their head
back slightly; this will give you a better view to assess any proptosis than when
assessing the other aspects of eye pathology from front on, as in 8)

® The thyroid gland: Ask the patient ‘any pain?’ Place middle 3 fingers of either
hand along midline below chin and ‘walk down' to thyroid, 2 finger breadths be-
low the cricoid on both sides. Assess any enlargement/ nodules

* Swallow test: Repeat as before, now palpating; attempt to 'get under’ the lump

e Lymph nodes: Examine lymph nodes of head and neck (p60). Stand in front of
the patient

 Trachea: Palpate for tracheal deviation from the midline.

5 Percussion
Percuss the sternum for dullness of retrosternal extension of a goitre.

v

6 Auscultation
Listen over the goitre for a bruit.

Y
7 Hands
e Inspect: For thyroid acropachy (clubbing) and palmar erythema
® Temperature
* Pulse: Rate and rhythm
* Fine tremor: Ask patient to ‘hold hands out’, place sheet of paper over out-
stretched hands to help.
Y
8 Eyes

© Exophthalmos: Inspect for lid retraction and proptosis (p219)

o Lid lag: Ask patient to ‘look down following finger’ as you move your finger from
a point above the eye to below

* Eye movements: Ask patient to follow your finger, keeping their head still, as you
make an 'H' shape. Any double vision?

L]
9 Completion
Ask patient to stand up from the chair to assess for proximal myopathy, look for
pretibial myxoedema, test ankle reflexes (ask patient to face away from you with
knee resting on chair). Thank patient and wash hands.
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Speech and higher mental function

»Have mercy on those with dysphasia: it is one of the most debilitating neurological
conditions, and the more frustrating when cognitive function is intact.

Dysphasia Impairment of language caused by brain damage.

Assessment:

1 If speech is fluent, grammatical, and meaningful, dysphasia is unlikely.

2 Comprehension: can the patient follow one-, two-, and several-step commands
(touch your ear, stand up, then close the door)?

3 Repetition: can the patient repeat a sentence? Eg British Constitution.

4 Naming: can they name common and uncommon things (eg parts of a watch)?

5 Reading and writing: normal? They are usually affected like speech in dysphasia.
If normal, the patient is unlikely to be aphasic—could they be mute?

Classification:

* Broca’s (expressive) anterior dysphasia—non-fluent speech produced with ef-
fort and frustration with malformed words, eg ‘spoot’ for ‘spoon’ (or 'that thing’).
Reading and writing are impaired but comprehension is relatively intact. Patients
understand questions and attempt to convey meaningful answers. Site of lesion: in-
fero-lateral dominant frontal lobe (see Box 'Problems with classifying dysphasias’).

* Wernicke's (receptive) posterior dysphasia—empty, fluent speech, like talk-
ing ragtime with phonemic (flush’ for ‘brush’) and semantic (‘comb’ for ‘brush’)
paraphasias/neologisms (may be mistaken for psychotic speech). The patient is
oblivious of errors. Reading, writing, and comprehension are impaired (replies are
inappropriate). Site of lesion: posterior superior dominant temporal lobe.

® Conduction aphasia—(traffic between Broca's and Wernicke's area is interrupt-
ed.) Repetition is impaired; comprehension and fluency less so.

* Nominal dysphasia—naming is affected in all dysphasias, but in nominal dyspha-
sia, objects cannot be named but other aspects of speech are normal. This occurs
with posterior dominant temporoparietal lesions.

»Mixed dysphasias are common. Discriminating features take time to emerge after

an acute brain injury. Speech therapy is important, but may not help.

Dysarthria Difficulty with articulation due to incoordination or weakness of the

musculature of speech. Language is normal (see earlier in topic).

* Assessment: Ask to repeat 'British Constitution’ or ‘baby hippopotamus’.

o Cerebellar disease: Ataxia speech muscles cause slurring (as if drunk) and speech
irregular in volume and staccato in quality.

* Extrapyramidal disease: Soft, indistinct, and monotonous speech.

e Pseudobulbar palsy: (p507) Spastic dysarthria (upper motor neuron). Speech is
slow, indistinct, nasal and effortful (‘hot potato’ voice from bilateral hemispheric
lesions, MND (p506), or severe MS).

* Bulbar palsy: Lower motor neuron (eg facial nerve palsy, Guillain-Barré, MnD,
p506)—any associated palatal paralysis gives speech a nasal character.

Dysphonia Difficulty with speech volume due to weakness of respiratory muscles
or vocal cords (myasthenia, p512; Guillain-Barré syndrome, p702). It may be precipi-
tated in myasthenia by asking the patient to count to 100. Parkinson's gives a mixed
picture of dysarthria and dysphonia.

Dyspraxia Poor performance of complex movements despite ability to do each in-
dividual component. Test by asking the patient to copy unfamiliar hand positions, or
mime an object’s use, eg a comb. The term ‘dyspraxia’ is used in three other ways:

e Dressing dyspraxia: The patient is unsure of the orientation of clothes on his body.
Test by pulling one sleeve of a sweater inside out before asking the patient to put it
back on (mostly non-dominant hemisphere lesions).

e Constructional dyspraxia: Difficulty in assembling objects or drawing, eg a five-
pointed star (non-dominant hemisphere lesions, hepatic encephalopathy).

* Gait dyspraxia: More common in the elderly; seen with bilateral frontal lesions,
lesions in the posterior temporal region, and hydrocephalus.



Assessing higher mental function: a practical guide

Start by reassuring the patient 'T know this may be difficult..” and try to engage
in conversation; asking questions that need to phrase to answer (ie not just yes/
no). This tests fluency and reception, understanding, and allows assessment of
articulation, eg 'How did you travel here today?’, 'T came by bus'. Then assess
dysphasia by asking: ‘What is this" eg pen (tests for nominal dysphasia), repeat
‘British Constitution’ (tests for conduction dysphasia and dysarthria). Then ask
patient to follow one-, two-, and three-step commands ensuring these ‘cross the
midline’, eg make a fist with your right hand then extend your right index finger
and touch your left ear.

Problems with classifying dysphasias

The classical model of language comprehension occurring in Wernicke's area and
language expression in Broca's area is too simple. Functional MRI studies show old
ideas that processing of abstract words is confined to the left hemisphere whereas
concrete words are processed on the right are too simplistic.” It may be better to
think of a mosaic of language centres in the brain with more or less specialized
functions. There is evidence that tool-naming is handled differently and in a different
area to fruit-naming. There are also individual differences in the anatomy of these
mosaics. This is depressing for those who want a rigid classification of aphasia,
but a source of hope to those who have had a stroke: recovery may be better than
neuroimaging leads us to believe.

Movement disorders

Symptoms of movement disorders

Athetosis is due to a lesion in the putamen, causing slow sinuous writhing move-
ments in the hands, which are present at rest. Pseudoathetosis refers to athetoid
movements in patients with severe proprioceptive loss.

Chorea means dance (hence ‘choreography’)—a flow of jerky movements, flitting
from one limb to another (each seemingly a fragment of a normal movement).
Distinguish from athetosis/pseudoathetosis (above-mentioned), and hemiballis-
mus (p468). Causes: Basal ganglia lesion (stroke, Huntington's, p702); streptococci
(Sydenham'’s chorea; St Vitus' dance, pl42); SLE (p554); Wilson's (p285); neonatal ker-
nicterus; polycythaemia (p366); neuroacanthocytosis (genetic, with acanthocytes in
peripheral blood, chorea, oro-facial dyskinesia, and axonal neuropathy); hyperthy-
roidism (p218); drugs (levodopa, oral contraceptives/HrT, chlorpromazine, cocaine—
‘crack dancing’). The early stages of chorea may be detected by feeling fluctuations
in muscle tension while the patient grips your finger.

R: Dopamine antagonists, eg tetrabenazine 12.5mg/12h (/24h if elderly) po; increase,
eg to 25mg/8h Po; max 200mg/d.

Hemiballismus is uncontrolled unilateral flailing movements of proximal limb joints
caused by contralateral subthalamic lesions. See p468.

Cerebellar signs

Speech: Slurred/ataxic/staccato. Eye movements: Nystagmus. Tone and power:
Hypotonia and reduced power. Coordination: Finger-to-nose test; test for dysdiado-
chokinesis, p499. Gait: Broad based, patients fall to the side of the lesion. Romberg's
test: ask patient to stand with eyes closed. If he/she loses balance, the test is posi-
tive and a sign of posterior column disease. Cerebellar disease is Romberg negative.
(DASHING: Dysdiadochokinesis, Ataxia, Slurred speech, Hypotonia and reduced
power, Intention tremor, Nystagmus, broad based Gait.)

7 While abstract words activate a sub-region of the left inferior frontal gyrus more strongly than concrete
words, specific activity for concrete words can also be observed in the left basal temporal cortex.
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Psychiatric assessment

Introduce yourself, ask a few factual questions (precise name, age, job, and who is at
home). These may help your patient to relax, but be careful that you do not touch on
anerve, eg if job recently lost, marriage recently ended so living alone.

Presenting problem Ask for the main problems that have led to this consultation.
Sit back and listen. Don't worry whether the information is in a convenient form
or not—this is an opportunity for the patient to come out with worries, ideas, and
preoccupations unsullied by your expectations. After >3-5min it is often good to aim
to have a list of all the problems (each sketched only briefly). Read them back to the
patient and ask if there are any more. Then ask about:

History of presenting problem For each problem obtain details, both current state
and history of onset, precipitating factors, and effects on life.

Check of major psychiatric symptoms Check those that have not yet been cov-
ered: depression—low mood, anhedonia (inability to feel pleasure), thoughts of
worthlessness/hopelessness, sleep disturbance with early morning waking, loss of
weight and appetite. Ask specifically about suicidal thoughts and plans: *Have you
ever been so low that you thought of harming yourself?’, "What thoughts have you
had?" Check for hypomanic and manic features which can be missed in a patient
presenting as depressed. Hallucinations (‘Have you ever heard voices or seen things
when there hasn't been anyone or anything there?’) and delusions (‘Have you ever
had any thoughts or beliefs that have struck you afterwards as bizarre?’); anxiety
and avoidance behaviour (eg avoiding shopping because of anxiety or phobias); 0b-
sessional thoughts and compulsive behaviour, eating disorders, alcohol (see p281
for alcohol screening tests) and other drugs.

Present circumstances Housing, finance, work, relationships, friends.

Family history Ask about health, personality, and occupation of parents and sib-
lings, and the family’s medical and psychiatric history.

Background history Try to understand the context of the presenting problem.

* Biography: Relationships with family and peers as a child; school and work record;
sexual relationships and current relationships; and family. Previous ways of dealing
with stress and whether there have been problems and symptoms similar to the
presenting ones.

* Premorbid personality: Mood, character, hobbies, attitudes, and beliefs.

Past medical and psychiatric history Establish any past or present co-morbidities.

Mental state examination This is the state now, at the time of interview.
Appearance: Clothing, glasses, headwear? Unkempt/normal/meticulous?
Observable behaviour: Eg excessive slowness, signs of anxiety, gesture, gaze or
avoiding gaze, tears, laughter, pauses (while listening to voices?), attitude (eg with-
drawn).

Mode of speech: Include the rate, eg retarded or gabbling (pressure of speech),
rhythm, and tone of speech.

Mood: Note thoughts about harming self or others. Gauge your own responses to
the patient. The laughter and grand ideas of manic patients are contagious, as to a
lesser extent is the expression of thoughts from a depressed person.

Thoughts: Content: eg about himself, his own body, about other people, and the
future, any suicidal ideation? Note abnormal beliefs (delusions), eg that thoughts are
overheard, and abnormal ideas (eg persecutory, grandiose). Form: flight of ideas?
Knight's move thinking? (See Box 'Psychiatric symptoms’)

Unusual experiences or hallucinations: Note modality, eg visual, auditory.
Cognition: Orientated in time, place, and person? Short-term memory: give a name
and address and test recall after 5min. Draw the face of a clock (requires good
frontal and parietal function). Long-term memory: current affairs recall. Name of
current political leaders (p64). This tests many other cNs functions, not just memory.
Concentration: Months of the year backwards.

Insight: Does the patient think they are unwell? Do they think you can help?
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There are many different ways to think about psychiatric symptoms. One simple
approach can be to consider negative and positive symptoms. Negative symp-
toms involve the absence of a behaviour, thought, feeling, or sensation (eg lack
of appetite, apathy, and blunted emotions in depression), whereas positive symp-
toms involve their presence when not normally expected (eg thought insertion,
ie 'Someone is putting thoughts into my head’). Understanding the difference
between psychosis and neurosis is vital. Psychosis entails a thought disorder (eg
thought insertion, thought broadcasting) £ delusions (abnormal beliefs which are
held to despite all reasoning, and which run counter to the patient's cultural back-
ground) and abnormal perceptions (eg hallucinations). Neurosis entails insight—if
there are intrusive ideas or odd experiential phenomena, the person knows that
they are false or illusory (and may be triggered by stress, etc.).

Disorders of thought include flight of ideas, in which the speech races through
themes, switching whimsically or through associations, eg ‘clang’ association:
"Yesterday I went down to the local shop. I didn't hop (c/ang), but T walked. Kan-
garoos hop, don't they? My friend Joey wasn't there, though.... Knight's move
is an unexpected change in the direction of speech or conversation (akin to the
lateral component of the move of the knight's piece in chess) and neologism is
the formation of new words. They may be normal or indicate an organic brain
condition or a psychosis.

Many psychiatric symptoms inisolation, to a lesser degree of severity, or even in
a different culture, may well be considered part of ‘normal’ behaviour. For exam-
ple, a vision from a religious figure may be considered normal, whereas one from
an alien may not. Consider your patient in their cultural and religious context.
As with so many aspects of medicine, in psychiatry there is a vast spectrum of
behaviour, thought, and perception, at least one extreme of which is considered to
be ‘abnormal’. It is in part our challenge to attempt to interpret these symptoms
with relevance, insight, and impartiality so that we may best benefit our patients
and not form opinions that are set in stone. On acute medical wards psychiatric
symptoms are often due to stress, drug or alcohol withdrawal, u&€ imbalance, or
medication. When in doubt, ask a psychiatrist to help.

»Beware of simplistic formulations, eg If you talk to God, you are praying. If
God talks to you, you have schizophrenia (Dr Thomas Szasz). It is not the audi-
tory phenomenon that makes the diagnosis of psychosis: what matters is what the
patient believes about the phenomenon, and whether they are associated with a
thought disorder or a delusion.
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History and examination

>

Method and order for routine examination

1 Look at the patient. Healthy, unwell, or in extremis? This vital skill improves with
practice. ®Beware those who are sicker than they look, eg cardiogenic shock;
cord compression; non-accidental injury.

2 pulse, BP,RR, O, sats, T°.

3 Examine nails, hands, conjunctivae (anaemia), and sclerae (jaundice). Consider:
Paget's, acromegaly, endocrine disease (thyroid, pituitary, or adrenal hypo- or
hyper-function), body hair, abnormal pigmentation, skin.

4 Examine mouth and tongue (cyanosed; smooth; furred; beefy, eg rhomboid area
denuded of papillae by Candida, after prolonged steroid inhaler use).

5 Examine the neck from behind: lymph nodes, goitre.

6 Make sure the patient is at 45° to begin cvs examination in the neck: Jv; feel for
character and volume of carotid pulse.

7 The praecordium. Look for abnormal pulsations. Feel the apex beat (character;
position). Any parasternal heave or thrill? Auscultate (bell and diaphragm) apex
in the left lateral position, then the other three areas (p39) and carotids. Sit the
patient forward: listen during expiration.

8 While sitting forward, look for sacral oedema.

9 Respiratory examination with the patient at 90°. Observe (and count) RR; note
posterior chest wall movement. Assess chest expansion, percuss and auscultate.

10 Sit the patient back. Feel the trachea. Inspect again. Assess expansion of the
anterior chest. Percuss and auscultate again.

11 Examine axillae and breasts, if indicated (chaperone for all intimate examina-
tions).

12 Lie patient flat (1 pillow) to inspect, palpate, percuss, and auscultate abdomen.

13 Look at the legs: swellings, perfusion, pulses, or oedema? Pitting? What level?

14 cNs exam: Cranial nerves: pupil responses; fundi; visual fields; visual acuity. Con-
sider corneal reflexes. ‘Open your mouth; stick your tongue out; screw up your
eyes; show me your teeth; raise your eyebrows.” Limbs (most signs are due to
central not peripheral nerve lesions): look for wasting and fasciculation. Test
tone in all limbs. "Hold your hands out with your palms towards the ceiling and
fingers wide. Now shut your eyes. Watch for pronator drift. 'Keep your eyes shut
and touch your nose with each index finger." 'Lift your leg straight in the air. Keep
it there. Put your heel on the opposite knee (eyes shut) and run it up your own
shin.” You have now tested power, coordination, and joint position sense. Tuning
fork on toes and index fingers to assess vibration sense.

15 Examine gait and speech. Any abnormalities of higher mental function?

16 Consider rectal and vaginal examination (chaperone essential).

17 Examine the urine with dipstick if appropriate.

»In general, go into detail where you find (or suspect) something to be wrong.
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Fig 3.1 Helen Taussig (1898-1986) battled dys-
lexia, deafness, and a male-dominated world to
become a leading cardiologist. She noticed that
‘blue babies' with a patent ductus arteriosus
(Ppa) tended to survive longer than those with-
out. This was because many blue babies have
congenital obstruction to pulmonary blood flow
(eg pulmonary stenosis in tetralogy of Fallot,
pl57) and PDAs increase blood flow to the lungs,
reducing cyanosis. She devised the Blalock-Taus-
sig shunt which creates a passage from the sub-
clavian or carotid artery to one of the pulmonary
arteries, mimicing a PDA. This dramatically im-
proved survival in babies with tetralogy of Fallot.

One of the joys of cardiology is how often solu-
tions already exist in nature and much of our
intervention involves trying to mimic circum-
stances that can occur naturally. Hence, a good
grasp of the underlying physiology is essential
for understanding clinical cardiology; as well as
interesting to pursue in its own right.

We thank Dr Parag Gajendragadkar, our Specialist Reader, for his contribution to this chapter.



Cardiovascular health

Ischaemic heart disease (1HD) is the most common cause of death worldwide.
Encouraging cardiovascular health is not only about preventing 1HD: health entails
the ability to exercise, and enjoying vigorous activity (within reason!) is one of the
best ways of achieving health, not just because the heart likes it (48P, t ‘good" high-
density lipoprotein (HDL))—it can prevent osteoporosis, improve glucose tolerance,
and augment immune function (eg in cancer and if HIv+ve). People who improve
and maintain their fitness live longer: »-age-adjusted mortality from all causes
is reduced by >40%. Avoiding obesity helps too, but weight loss per se is only
useful in reducing cardiovascular risk and the risk of developing diabetes when
combined with regular exercise. Moderate alcohol drinking may also promote
cardiovascular health.

Hypertension is the chief risk factor for cardiovascular mortality, followed by
smoking. Giving up smoking, even after many years, does bring benefit. Simple ad-
vice works. Most smokers want to give up. Just because smoking advice does not
always work, do not stop giving it. Ask about smoking in consultations—especially
those regarding smoking-related diseases.
 Ensure advice is congruent with the patient’s beliefs about smoking.

e Getting patients to enumerate the advantages of giving up t motivation.

e Invite the patient to choose a date (when there will be few stresses) on which he
or she will become a non-smoker.

 Suggest throwing away all accessories (cigarettes, pipes, ash trays, lighters,
matches) in advance; inform friends of the new change; practise saying 'no’ to
their offers of ‘just one little cigarette’.

e Nicotine gum, chewed intermittently to limit nicotine release: = ten 2mg sticks
may be needed/day. Transdermal nicotine patches may be easier. A dose in-
crease at lwk can help. Written advice offers no added benefit to advice from
nurses. Always offer follow-up.

e Varenicline is an oral selective nicotine receptor partial agonist. Start lwk be-
fore target stop date and gradually increase the dose. Sts: appetite change; dry
mouth; taste disturbance; headache; drowsiness; dizziness; sleep disorders; ab-
normal dreams; depression; suicidal thoughts; panic; dysarthria.

* Bupropion (=amfebutamone) is said to t quit rate to 30% at lyr vs 16% with
patches and 15.6% for placebo (patches + bupropion: 35.5%):' consider if the
above fails. Warn of ses: seizures (risk <1:1000), insomnia, headache.

Lipids and diabetes (pp690, 206) are the other major modifiable risk factors. The
QRISK2 score (www.grisk.org) is used in the UK to integrate a patient’s different car-
diovascular risk factors in order to predict future cardiovascular health.? It can be
used as part of a consultation on lifestyle factors to show patients that address-
ing certain risk factors (eg smoking, BP) will reduce their risk of mis and strokes.

»Apply preventive measures such as healthy eating (p244) early in life to maxim-
ize impact, when there are most years to save, and before bad habits get ingrained.

The randomized trial

Cardiovascular medicine has an unrivalled treasure house of randomized trials.
One of the chief pleasures of cardiovascular medicine lies in integrating these
with clinical reasoning in a humane way. After a cardiac event, a protocol may
‘mandate’ statins, aspirin, p-blockers, ACE-i (p114), and a target BP and LDL choles-
terol that makes your patient feel dreadful. What to do? Inform, negotiate, and
compromise. Never reject your patient because of lack of compliance with your
over-exacting regimens. Keep smiling, keep communicating, and keep up to date:
| the latest data may show that your patient was right all along.*

Cardiovascular medicine
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Cardiovascular symptoms

Chest pain »Cardiac-sounding chest pain may have no serious cause, but always
think ‘Could this be a myocardial infarction (M1), dissecting aortic aneurysm, pericar-
ditis, or pulmonary embolism?".

Character: Constricting suggests angina, oesophageal spasm, or anxiety; a sharp
pain may be from the pleura, pericardium, or chest wall. A prolonged (>%h), dull,
central crushing pain or pressure suggests ML

Radiation: To shoulder, either or both arms, or neck/jaw suggests cardiac ischae-
mia. The pain of aortic dissection (p654) is classically instantaneous, tearing, and
interscapular, but may be retrosternal. Epigastric pain may be cardiac.

Precipitants: Pain associated with cold, exercise, palpitations, or emotion suggests
cardiac pain or anxiety; if brought on by food, lying flat, hot drinks, or alcohol, con-
sider oesophageal spasm/disease (but meals can also cause angina).

Relieving factors: If pain is relieved within minutes by rest or glyceryl trinitrate
(GTN), suspect angina (GTN relieves oesophageal spasm more slowly). If antacids help,
suspect GI causes. Pericarditic pain improves on leaning forward.

Associations: Dyspnoea occurs with cardiac pain, pulmonary emboli, pleurisy, or
anxiety. MI may cause nausea, vomiting, or sweating. Angina is caused by coronary
artery disease—and also by aortic stenosis, hypertrophic cardiomyopathy (Hcwm),
paroxysmal supraventricular tachycardia (svT)—and can be exacerbated by anae-
mia. Chest pain with tenderness suggests self-limiting Tietze's syndrome.! Odd neu-
rological symptoms and atypical chest pain—think aortic dissection.

Pleuritic pain: Pain exacerbated by inspiration. Implies inflammation of the pleura
from pulmonary infection, inflammation, or infarction. It causes us to ‘catch our
breath. A4: musculoskeletal pain;' fractured rib (pain on respiration, exacerbated
by gentle pressure on the sternum); subdiaphragmatic pathology (eg gallstones).

»Chest pain & acutely unwell (see p784) » Admit © Check pulse, BP in both arms
(unequal in aortic dissection p654), JvP, heart sounds; examine legs for DvT @ Give O
1V line ¢ Relieve pain (eg 5-10mg 1v morphine) © Cardiac monitor ®12-lead ECG ® CXR
 Arterial blood gas (ABG) Famous traps: Aortic dissection; zoster (p404); ruptured
oesophagus; cardiac tamponade (p154); opiate addiction.

Dyspnoea May be from LVF, PE, any respiratory cause, anaemia, pain, or anxiety.
Severity: »Emergency presentations: p782. Ask about shortness of breath at rest,
on exertion, and on lying flat; has their exercise tolerance changed? Associations:
Specific symptoms associated with heart failure are orthopnoea (ask about number
of pillows used at night), paroxysmal nocturnal dyspnoea (waking up at night gasp-
ing for breath, p49), and peripheral oedema. Pulmonary embolism is associated with
acute onset of dyspnoea and pleuritic chest pain; ask about risk factors for pvr.

Palpitation(s) May be due to ectopics, sinus tachycardia, AF, SvT, v, thyrotoxicosis,
anxiety, and rarely phaeochromocytoma. See p36. History: Characterize: do they
mean their heart was beating fast, hard, or irregularly? Ask about previous episodes,
precipitating/relieving factors, duration of symptoms, associated chest pain, dysp-
noea, dizziness, or collapse. Did the patient check their pulse?

Syncope May reflect cardiac or CNS events. Vasovagal ‘faints' are common (pulsed,
pupils dilated). The history from an observer is invaluable in diagnosis. Prodromal
symptoms: Chest pain, palpitations, or dyspnoea point to a cardiac cause, eg ar-
rhythmia. Aura, headache, dysarthria, and limb weakness indicate cNS causes.
During the episode: Was there a pulse? Limb jerking, tongue biting, or urinary incon-
tinence? NB: hypoxia from lack of cerebral perfusion may cause seizures. Recovery:
Was this rapid (arrhythmia) or prolonged, with drowsiness (seizure)?

1 25% of non-cardiac chest pain is musculoskeletal: ook for pain on specific postures or activity. Aim to
reproduce the pain by movement and, sometimes, palpation over the structure causing it. Focal injection of
local anaesthetic helps diagnostically and is therapeutic. Tietze's syndrome: self-limiting costochondritis
+ costosternal joint swelling. Causes: idiopathic; microtrauma; infection; psoriatic/rheumatoid arthritis. R:
NSAIDs or steroid injections. Tenderness is also caused by: fibrositis, lymphoma, chondrosarcoma, myeloma,
metastases, rib T8. Imaging: bone scintigraphy; cT.



Chest pain from the patient's perspective

On acute wards we are always hearing questions such as 'Ts your pain sharp or
dull?’, followed by an equivocal answer. The doctor goes on: ‘Sharp like a knife—or
dull and crushing? The doctor is getting irritated because the patient must know
the answer but is not saying it. A true story paves the way to being less inquisito-
rial and having a more creative understanding of the nature of symptoms.

A patient came to a previous oHcm author saying ‘Last night I dreamed I had a
pain in my chest. Now I've woken up, and I'm not sure—have I got chest pain,
doctor? What do you think?" How odd it is to be asked to examine a patient to
exclude a symptom, not a disease. (It turned out that she did have serious chest
pathology.) Odd, until one realizes that symptoms are often half-formed, and it
is our role to give them a local habitation and a name. Dialogue can transform a
symptom from ‘airy nothingness' to a fact.?

Patients often avoid using the word ‘pain’ to describe ischaemia: ‘wind’, 'tighten-
ing/, ‘pressure’, ‘burning’, or ‘a lump in the throat' (angina means to choke) may
be used. They may say ‘sharp’ to communicate severity, and not character. So be
as vague in your questioning as your patient is in their answers. ‘Tell me some
more about what you are feeling (long pause) ... as if someone was doing what to
you?" 'Sitting on me’ or 'like a hotness’ might be the response (suggesting cardiac
ischaemia). Do not ask 'Does it go into your left arm’. Try 'Is there anything else
about it?' (pause) ... 'Does it go anywhere? Note down your patient’s exact words.

A good history, taking account of these features, is the best way to stratify pa-

tients likely to have cardiac pain. If the history is non-specific, there are no risk fac-

tors for cardiovascular diseases, and EcG and plasma troponin T (p118) are normal

6-12h after the onset of pain, discharge will probably be oK. When in doubt, get

help. Features making cardiac pain unlikely:

* Stabbing, shooting pain.

* Pain lasting <30s, however intense.

* Well-localized, left sub-mammary pain (‘In my heart, doctor’).

* Pains of continually varying location.

* Youth.

Do not feel that you must diagnose every pain. Chest pain with no cause is com-

mon, even after extensive tests. Some patients have a ‘chronic pain syndrome’

similar to post-herpetic neuralgia. Typically, this responds to a tricyclic, eg low-

dose amitriptyline at night (this dose does not imply any depression).

Avoid being that doctor who triumphantly tells a patient that they are fine and

can go home, only to be met by a glare, as the disabling pain the patient presented

with is no better than when they arrived. Take time to explain why you do not

believe the pain is a result of dangerous pathology; to give advice on pain control

and 'red flags’; and to reassure the patient that their problem is likely to resolve
| with time.

J

2 Dialogue-transformed symptoms explain one of the junior doctor’'s main vexations: when patients retell
symptoms to a consultant in the light of day, they bear no resemblance to what you originally heard. But do
not be vexed: your dialogue may have helped the patient far more than any ward round.

Cardiovascular medicine
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ecé—a methodical approach

Reading an EcG

»First confirm the patient's name and age, and the EcG date. Then (see fig 3.3):

* Rate: At usual speed (25mm/s) each ‘big square’is 0.2s; each ‘small square’ is 0.04s.
To calculate the rate, divide 300 by the number of big squares between two con-
secutive R waves (table 3.1). The normal rate is 60-100bpm.

* Rhythm: If cycles are not clearly regular, use the ‘card method’: lay a card along
the ECG, marking positions of three successive R waves. Slide the card to and fro to
check that all intervals are equal. If they are not, note if:

« there is slight but regular lengthening and then shortening (with respiration)—

sinus arrhythmia, common in the young

« there are different rates which are multiples of each other—varying block

« it is 100% irregular—atrial fibrillation (AF) or ventricular fibrillation (vF).
Sinus rhythm is characterized by a P wave followed by a QRS complex. AF has no dis-
cernible P waves and Qrs complexes are irregularly irregular. Atrial flutter (p130, fig
3.35 p131) has a ‘sawtooth’ baseline of atrial depolarization (~300/min) and regular
QRS complexes. Ventricular rhythm has ars complexes >0.12s with p waves follow-
ing them or absent (fig 3.12, p106).

 Axis: The overall direction of depolarization across the patient’s anterior chest; this
is the sum of all the ventricular electrical forces during ventricular depolarization.
See BOX 'Determining the ECG axis'. Left axis deviation can result from left anterior
hemiblock, inferior m1, vT from aleft ventricular focus, wpw, LVH. Right axis devia-
tion can result from RVH, PE, anterolateral M1, wpw and left posterior hemiblock.

* pwave: Normally precedes each QRS complex, and upright in 11, 111, & avr but invert-
ed in avr. Absent P wave: AF, P hidden due to junctional or ventricular rhythm. P mi-
trale: bifid P wave, indicates left atrial hypertrophy. P pulmonale: peaked P wave,
indicates right atrial hypertrophy. Pseudo-p-pulmonale seen if tK".

* PR interval: Measure from start of P wave to start of @rs. Normal range: 0.12-0.2s
(3-5 small squares). A prolonged PR interval implies delayed Av conduction (Ist
degree heart block). A short PR interval implies unusually fast Av conduction down
an accessory pathway, eg wpw (see fig 3.37, p133). See heart block, p98.

R R R
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Fig 3.2 ‘ars’ complexes. If the first deflection from the isoelectric line is negative, it is a @ wave.
Any positive deflection is an R wave. Any negative deflection after anRrisans.

® Qrs complex: See fig 3.2. Normal duration: <0.12s. Qrs >0.12s suggests ventricular
conduction defects, eg a bundle branch block (pp99, 100), metabolic disturbance, or
ventricular origin (eg ventricular ectopic). High-amplitude ars complexes suggest
ventricular hypertrophy (pl00). Normal Q waves are <0.04s wide and <2mm deep;
they are often seen in leads I,avL, Vs, and Ve and reflect normal septal depolariza-
tion. Pathological @ waves (deep and wide) may occur within a few hours of an
acute ML

QT interval: Measure from start of Qrs to end of T wave. It varies with rate. The
corrected QT interval (Qr%) is the QT interval divided by the square root of the R-R
interval, ie QT°=QT/VRR. Normal Qr*: 0.38-0.42s. For causes of prolonged QT interval
see p711. Long QT can lead to vT and sudden death.

o sTsegment: Usually isoelectric. Planar elevation (>1mm) or depression (>0.5mm) usu-
ally implies infarction (p119, figs 3.9, 3.10, ppl03-4) or ischaemia, respectively.

* Twave: Normally inverted in avR, vy, and occasionally V. Normal if inverted in isola-
tion in lead 111. Abnormal if inverted in 1, 11, and Va-Ve. Peaked in hyperkalaemia (fig
14.4, p675) and flattened in hypokalaemia.

* Jwave: See p849. The J point is where the s wave finishes and ST segment starts. A
Jwave is a notch at this point. Seen in hypothermia, SAH, and tCa®.
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Fig 3.3 Schematic diagram of a normal eca trace.

Calculating the heart rate

Divide 300 by the number of big squares per R-Rinterval (assumes the uk standard
ECG speed of 25mm/s, elsewhere 50mm/s may be used: don't be confused!).
Table 3.1 Calculating heart rate from the R-Rinterval.

R-R duration (s) Big squares Rate (per min)
0.2 1 300

0.6 3 100

10 5 60

14 7 43

Determining the EcG axis

Each ‘lead’ on the 12-lead EcG represents electrical activity along a particular plane
(see fig 3.4).

The axis lies at 90° to the di- HEAD

rection of the lead in which aVR —150° -9]0“

the isoelectric (equally +ve |
|

aVvL —30°

and -ve) GRS complex IS RIGHT — +180°———> o

found. For example, if the B 10 LEET
QRS is isoelectric in lead 11 5

(+60°), the axis is either: +120° Il 11+60

aVF
+90°

FEET

+60° - 90° = -30°, or
+60° +90° = +150°.
If the @RS is more positive
than negative in lead 1 (0°) Fig3.4 The planes represented by the limb Yleads'.
then the axis must be -30°,
and vice versa.
In practice, the exact axis matters little; what you need to be able to recognize is
whether the axis is normal (=30° to +90°), left-deviated (<-30°), or right deviated
(>+90°). There are many ways of doing this. If the @Rrs in lead 1 (0°) is predomi-
nantly positive (the R wave is taller than the s wave is deep), the axis must be be-
tween -90° and +90°. If lead 11 (+60°) is mostly positive, the axis must be between
-30° and +150°. So if both 1 and 11 are positive, the axis must be between -30° and
+90°—the normal range. When 11 is negative, the axis is likely to be left-deviated
(<-30°) and when T is negative, the axis is likely to be right-deviated (>+90°). One
way of remembering this is:
Lovers Leaving—Left axis deviation—the QRS complexes in 1and 11 point away
from each other.
Lovers Returning—Right axis deviation—the QRS complexes in 1 and 111 + 11

point towards each other (fig 3.11).

Cardiovascular medicine
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ecc—abnormalities

Sinus tachycardia All impulses are initiated in the sinoatrial node (‘sinus rhythm’)
hence all Qrss are preceeded by a normal P wave with a normal PR interval. Tachycar-
dia means rate >100bpm. See p127.

Sinus bradycardia Sinus rhythm at a rate <60bpm. Causes: Physical fitness, vas-
ovagal attacks, sick sinus syndrome, drugs (-blockers, digoxin, amiodarone), hypo-
thyroidism, hypothermia, tintracranial pressure, cholestasis. See p122.

AF (ECG p125) Common causes: IHD, thyrotoxicosis, hypertension, obesity, heart fail-
ure, alcohol. See p130.

Heart block (HB) (See fig 3.5.) Disrupted passage of electrical impulse through the
AV node.

Ist-degree HB: The PR interval is prolonged and unchanging; no missed beats.

2nd-degree HB: Mobitz I: The PR interval becomes longer and longer until a QRS is
missed, the pattern then resets. This is Wenckebach phenomenon.

2nd-degree HB: Mobitz II: QRSs are regularly missed. eg P- QRS- P--P - QRS - P - - this
would be Mobitz 11 with 2:1 block (2p:1ars). This is a dangerous rhythm as it may
progress to complete heart block.

1st- and 2nd-degree HB may be caused by: normal variant, athletes, sick sinus syn-
drome, THD (esp inferior MI), acute myocarditis, drugs (digoxin, p-blockers).

3rd-degree HB: Complete heart block: No impulses are passed from atria to ventri-
cles so P waves and QRSs appear independently of each other. As tissue distal to the
AVN paces slowly, the patient becomes very bradycardic, and may develop haemo-
dynamic compromise. Urgent treatment is required. Causes: THD (esp inferior MI),
idiopathic (fibrosis), congenital, aortic valve calcification, cardiac surgery/trauma,
digoxin toxicity, infiltration (abscesses, granulomas, tumours, parasites).

st elevation Normal variant (high take-off), acute mI (STEMI), Prinzmetal's angina
(p708), acute pericarditis (saddle-shaped), left ventricular aneurysm.

sT depression Normal variant (upward sloping), digoxin toxicity (downward sloping),
ischaemic (horizontal): angina, NSTEMI, acute posterior MI (ST depression in Vi-Vs).

Tinversion In v;-vs: normal (black patients and children), right bundle branch block
(RBBB), RV strain (eg secondary to PE). In V-Vs: anterior ischaemia, HCM, subarachnoid
haemorrhage, lithium. In v4-Ve and avL: lateral ischaemia, LvH, left bundle branch
block (LBBB). In 11, 11T and avr: inferior ischaemia.

NB: ST- and T-wave changes are often non-specific, and must be interpreted in the
light of the clinical context.

Myocardial infarction (See pl18 and fig 3.21; example EcGs figs 3.9, 3.10)

© Within hours, the T wave may become peaked and ST segments may begin to rise.

* \Within 24h, the T wave inverts. ST elevation rarely persists, unless a left ventricular
aneurysm develops. T-wave inversion may or may not persist.

* \Within a few days, pathological @ waves begin to form. @ waves usually persist, but
may resolve in 10% of patients.

* The location of these changes indicates the ischaemic area location, see table 3.2.

Pulmonary embolism (fig 3.11) ec findings may include: sinus tachycardia (com-
monest), RBBB (p100), right ventricular strain pattern (R-axis deviation, dominant R
wave and T-wave inversion/sT depression in vy and V,,). Rarely, the ‘SiquiTi’ pattern
occurs: deep S waves in I, pathological @ waves in 111, inverted T waves in IiL

Metabolic abnormalities Digoxin effect: Down-sloping ST depression and inverted
T wave in Vs-Ve (‘reversed tick’, see fig 3.19). In digoxin toxicity, any arrhythmia may
occur (ventricular ectopics and nodal bradycardia are common). Hyperkalaemia:
Tall, tented T wave, widened QRs, absent P waves, 'sine wave' appearance (see fig 14.4,
p675). Hypokalaemia: Small T waves, prominent U waves, peaked P waves. Hypercal-
caemia: Short QT interval. Hypocalcaemia: Long QT interval, small T waves. See p711
for causes of long QT intervals.



First degree Av block. PR interval = 0.28s.

P P P P

Mobitz type 1 (Wenckebach) Av block. With each successive GRS,
the p-Rr interval increases until there is a non-conducted p wave.
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Mobitz type 11 Av block. Ratio of Av conduction varies from 2:1 to 3:1.

P P P P P P

Complete Av block with narrow ventricular complex.
There is no relation between atrial and the slower ventricular activity.

Fig 3.5 Rhythm strips of heart blocks.

Location, location, location

When considering rate and rhythm, your findings should be the same in all leads,
albeit clearer in some than others. Other Ec features may vary lead by lead, both
in terms of what is 'normal” and in what a change indicates. For example, ST eleva-
tion in leads 11, 111, and avF suggests an inferior MI requiring immediate treatment,
likely PCI to the right coronary artery, see table 3.2. ST elevation across a// leads,
however, suggests instead pericarditis which necessitates entirely different man-
agement (p154). An R wave taller than the s is deep (R dominance) is normal in Vs
and Ve but may suggest right ventricular strain or posterior mrif seen in vy and va.
Table 3.2 ecc territories

ECG leads Heart territory Coronary artery

1, avL, V4-Ve Lateral Circumflex

Vi3 Anterioseptal Left anterior descending

11, 111, aVF Inferior Right coronary artery in 80%
Circumflex in 20%: 'left dominant’

V7.9 Posterior Circumflex

Following a posterior mr, the standard 12-lead EcG will not show @ waves, ST
elevation or hyperacute T waves. Instead, you may find these changes but
‘upside-down’ in v3-v3: prominent R waves, flat ST depression, and T-wave inver-
sion. If you record v7-Vg leads, you may find the classic ST elevation pattern and
so confirm posterior MI. See fig 3.24.

The 'upside-down’ changes seen in posterior M1 are called ‘reciprocal changes':
changes that appear when ‘looking’ at ischaemic myocardium from the other side
of the heart. These can arise with Mmis in other locations (fig 3.9). They are particu-
larly important in posterior M1 as they may be the only changes on the 12-lead EcG.
»See fig 3.9, 3.10, 3.24 for example ECGs. See fig 3.18 for coronary artery anatomy.
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ecc—additional points

Where to place the chest leads (See fig 3.6.)
vi:  Right sternal edge, 4th intercostal space.
Vo:  Left sternal edge, 4th intercostal space.

vs:  Half-way between v, and va.

V4 5thintercostal space, mid-clavicular line; all
subsequent leads are in the same horizontal
plane as va.

Vs:  Anterior axillary line.

Ve:  Mid-axillary line (v7: posterior axillary line).

Good skin preparation (clean with non-alcoholic

wipe, shave if hairy, etc.) will improve ECG qual-

ity. Finish 12-lead ECGs with a long rhythm strip

inlead 11.

Qrs complexes: the long and the short

QRS complexes represent ventricular depolariza- g
tion, and width represents time, so a broader QRS Fig 3.6 Placement of eca leads.
complex means depolarization of the ventricles is

taking longer. Normally, a wave of depolarization reaches the ventricles via the spe-
cialist conduction pathways—the bundles of His. This delivers the electrical activity
to certain points of the ventricles, meaning the waves of depolarization need travel
as short a distance as possible to depolarize all the ventricular myocardium. This al-
lows rapid spread of depolarization and thus an efficient contraction action as both
ventricles contract from apex to outflow tracts together. Hence, the Qrs complex is
narrow (<120ms).

Ventricular depolarization takes longer when depolarization is not initiated in this
pattern. For example, if it originates in the ventricles (eg ventricular ectopics, vT)
or if one or more branches of the bundles of His are blocked—bundle branch blocks
—meaning depolarization is initiated in one ventricle but not the other, so it has to
travel the long (in time and space) path from one ventricle to the other.

Ventricular depolarization also takes longer if all conduction is slowed. This may
happen in some electrolyte imbalances, eg hyperkalaemia.

Right bundle branch block: (p102, fig 3.8) QRS >0.12s, 'RSR pattern in vy; dominantRin
vy; inverted T waves in Vi-V3 or Va; wide, slurred s wave in Ve. Causes: normal variant
(isolated rBBB), pulmonary embolism, cor pulmonale.

Left bundle branch block: (p101, fig 3.7) ars >0.12s, "M’ pattern in Vs, dominant s in
vy, inverted T waves in I, avL, Vs-Ve. Causes: IHD, hypertension, cardiomyopathy, idi-
opathic fibrosis. »-NB: if there is LBBB, no comment can be made on the ST segment or
T wave. »»-New LBBB may represent a STEMI, see p798.

Bifascicular block: The combination of RBBB and left bundle hemiblock, manifest as
an axis deviation, eg left axis deviation in the case of left anterior hemiblock.

Trifascicular block: Bifascicular block plus 1st-degree HB. »May need pacing (pl132).
Suspect left ventricular hypertrophy (LvH) if the R wave in Ve is >25mm or the sum
of the s wave in vy and the R wave in Ve is >35mm (see fig 3.41).

Suspect right ventricular hypertrophy (RvH) if dominant R wave in vy, T wave inver-
sion in Vi-Vs or Vg, deep S wave in Ve, right axis deviation.

Other causes of dominant R wave in Vvy: RBBB, posterior M1, type A WPW syndrome
(p133).

Causes of low-voltage qrs complex: (@RS <5mm in all limb leads.) Hypothyroid-
ism, chronic obstructive pulmonary disease (copp), thaematocrit (intracardiac blood
resistivity is related to haematocrit), changes in chest wall impedance (eg in renal
failure & subcutaneous emphysema but not obesity), pulmonary embolism, bundle
branch block, carcinoid heart disease, myocarditis, cardiac amyloid, doxorubicin
cardiotoxicity, and other heart muscle diseases, pericardial effusion, pericarditis.®

See lifeinthefastlane.com for excellent ECG tutorials, cases, and examples.




II1 aVF V3 V6

Fig 3.7 Left bundle branch block: wide ars with a W pattern in v (slight notching in upstroke of s wave—clearer in vs) and the M pattern in v, WiLLiaM = LBBB.
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Fig 3.8 Right bundle branch block—broad ars, M pattern in v, and sloped s wave (with the eye of faith, a "W’ shape) in vs. MaRRoW = RBBB.
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1 aVR V1 V4

IT aVL V2 V5

III aVF V3 Vb

II

Fig 3.9 Acute infero-lateral myocardial infarction: marked sT elevation in the inferior leads (11, 111, avF), but also in vs and Ve, indicating lateral involvement.

There is a 'reciprocal change’ of sT-segment depression in leads 1and avi; this is often seen with a large inferior myocardial infarction.

Cardiovascular medicine
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Fig 3.10 Acute anterior myocardial infarction—sT segment elevation and evolving @ waves (the first ars deflection is negative) in leads vy.4.
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Fig 3.11 Changes seen in pulmonary hypertension (eg after a Pe).

 Right axis deviation (ars more negative than positive in lead I);

* Positive QRS complexes (‘dominant R waves') in vy and v, suggesting right ventricular hypertrophy;

o sT depression and T-wave inversion in the right precordial leads (vi.3) suggesting right ventricular strain;
 Peaked P waves (P pulmonale) suggesting right atrial hypertrophy.

Reproduced from Handler et al., Pulmonary Hypertension, 2012, with permission from Oxford University Press.
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I aVR vl V4

901

Fig 3.12 Ventricular tachycardia—regular broad complex tachycardiac indicating a likely ventricular origin for the rhythm.
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Fig 3.13 Dual chamber pacemaker. Pacing spikes occur before each P wave and each ars complex. Paced ars complexes are broad as the impulse starts in the ventricles.
Reproduced from Myerson et al., Emergencies in Cardiology, 2012, with permission from Oxford University Press.

HH

Cardiovascular medicine

£0T




108

Cardiovascular medicine

Cardiac imaging

There are many heart conditions associated with structural defects, eg valve defects,
congenital heart diseases, and some muscle disorders (eg hypertrophic cardiomyo-
pathy (Hem)). Whilst clues to these can sometimes be found on history, examination,
and Ecg, it is imaging that gives the diagnosis. Imaging is also helpful for conditions
that are not primarily due to deformities but which affect the way the heart func-
tions. For example, after an M1 the affected territory may be hypokinetic. Stress
techniques allow us to observe the heart at rest and then under stress, comparing
the perfusion and function in the two states. Cardiac MRI is a rapidly expanding area
although not yet available in all major hospitals.

Chest x-ray The humble chest x-ray provides just a snapshot of the heart and little
detail but can be an important source of information and is often the only immedi-
ately accessible imaging modality for a new or newly unwell patient. An enlarged
heart (cardiothoracic ratio >0.5) suggests congestive heart failure; signs of pulmo-
nary oedema suggest decompensated heart failure (see fig 3.38); a globular heart
may indicate pericardial effusion (fig 3.14); metal wires and valves will show up,
evidencing previous cardiothoracic surgery; dextrocardia may explain a bizarre EcG;
and rib notching may be an important clue in coarctation of the aorta (p156).

Echocardiography This is the workhorse of cardiological imaging. Ultrasound is
used to give real-time images of the moving heart. This can be transthoracic (TTE)
or transoesophageal (T0E), at rest, during exercise, or after infusion of a pharmaco-
logical stressor (eg dobutamine). If the patient is too unwell to be moved, an echo
machine can be brought to them and continuous ToE imaging may be used as a guide
during surgery. Increasingly pocket-sized echo machines are used for a quick assess-
ment of an unwell patient, to be followed by a formal scan later. See p110.

Cardiac ct This can provide detailed information about cardiac structure and func-
tion. ¢T angiography (fig 3.15) permits contrast-enhanced imaging of coronary ar-
teries during a single breath hold with very low radiation doses. It can diagnose
significant (>50%) stenosis in coronary artery disease with an accuracy of 89%.
CT coronary angiography has a negative predictive value of >99%, which makes it
an effective non-invasive alternative to routine transcatheter coronary angiography
to rule out coronary artery disease.” Medications are often given to slow the heart
down and the imaging may be ‘gated’, meaning the scanner is programmed to take
images at times corresponding to certain points on the patient's ecG. This allows
characterization of the heart at different points in the cardiac cycle. See p740.

Cardiac MR A radiation-free method of characterizing cardiac structure and func-
tion including viability of myocardium. By varying the settings, different defects can
be found. MR is the first-choice imaging method to look at diseases that directly af-
fect the myocardium (fig 3.16). Nowadays, pacemakers are available which are safe
for MR scanning—check MR safety with your cardiac technicians before requesting
MR for patients with pacemakers in situ. See p740.

Nuclear imaging Perfusion is assessed at rest and with exercise- or pharmacolog-
ically-induced stress. This test is particularly useful for assessing whether myocar-
dium distal to a blockage is viable and so whether stenting or cABG will be of value.
If hypoperfusion is ‘fixed', ie present at rest and under stress, the hypoperfused area
is probably scar tissue and so non-viable. If hypoperfusion is ‘reversible’ at rest, the
myocardium may benefit from improved blood supply. See p741.
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Fig 3.14 Two chest x-rays of the same patient, the one on the right was taken 6 months after the
one on the left. On the later image, a pericardial effusion has expanded the cardiac shadow and
given it a'globular’ shape.

Reproduced from Leeson, Cardiovascular Imaging, 2011, with permission from Oxford University Press.

Fig 3.15 Cardiac ¢t demonstrating coronary artery Fig 3.16 Cardiac MR image demonstrat-

stenosis. ing the asymmetrical left ventricular wall

Reproduced from Camm et al,, £sc Textbook of Cardio-  thickening typical of hypertrophic cardio-
vascular Medicine, 2009, with permission from Oxford ~ myopathy.

University Press. Reproduced from Myerson et al., Cardio-

vascular Magnetic Resonance, 2013, with

permission from Oxford University Press.
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Echocardiography

This non-invasive technique uses the differing ability of various structures within
the heart to reflect ultrasound waves. It not only demonstrates anatomy but also
provides a continuous display of the functioning heart throughout its cycle.

Types of scan
m-mode (motion mode): A single-dimension image.

Two-dimensional (real time): A 2D, fan-shaped image of a segment of the heart is
produced on the screen (fig 3.17); the moving image may be ‘frozen’. Several views
are possible, including long axis, short axis, 4-chamber, and subcostal. 2D echocar-
diography is good for visualizing conditions such as: congenital heart disease, Lv
aneurysm, mural thrombus, LA myxoma, septal defects.

3D echocardiography: Now possible with matrix array probes, and is termed 4D (3D +
time) if the images are moving.

Doppler and colour-flow echocardiography: Different coloured jets illustrate flow
and gradients across valves and septal defects (p156) (Doppler effect, p736).

Tissue Doppler imaging: This employs Doppler ultrasound to measure the velocity
of myocardial segments over the cardiac cycle. It is particularly useful for assessing
longitudinal motion—and hence long-axis ventricular function, which is a sensitive
marker of systolic and diastolic heart failure.

Transoesophageal echocardiography (ToE): More sensitive than transthoracic echo-
cardiography (TTE) as the transducer is nearer to the heart. Indications: diagnosing
aortic dissections; assessing prosthetic valves; finding cardiac source of emboli, and
1E/SBE. Contraindicated in oesophageal disease and cervical spine instability.

Stress echocardiography: Used to evaluate ventricular function, ejection fraction,
myocardial thickening, regional wall motion pre- and post-exercise, and to charac-
terize valvular lesions. Dobutamine or dipyridamole may be used if the patient can-
not exercise. Inexpensive and as sensitive/specific as a thallium scan (p741).

Uses of echocardiography
Quantification of global Lv function: Heart failure may be due to systolic or diastol-
ic ventricular impairment (or both). Echo helps by measuring end-diastolic volume. If
this is large, systolic dysfunction is the likely cause. If small, diastolic. Pure forms of
diastolic dysfunction are rare. Differentiation is important because vasodilators are
less useful in diastolic dysfunction as a high ventricular filling pressure is required.
Echo is also useful for detecting focal and global hypokinesia, Lv aneurysm, mural
thrombus, and LvH (echo is 5-10 times more sensitive than cG in detecting this).
Estimating right heart haemodynamics: Doppler studies of pulmonary artery flow
and tricuspid regurgitation allow evaluation of Rv function and pressures.
Valve disease: The technique of choice for measuring pressure gradients and valve
orifice areas in stenotic lesions. Detecting valvular regurgitation and estimating its
significance is less accurate. Evaluating function of prosthetic valves is another role.
Congenital heart disease: Establishing the presence of lesions, and significance.
Endocarditis: Vegetations may not be seen if <2mm in size. TTE with colour Doppler
is best for aortic regurgitation (AR). TOE is useful for visualizing mitral valve vegeta-
tions, leaflet perforation, or looking for an aortic root abscess.
Pericardial effusion: Best diagnosed by echo. Fluid may first accumulate between
the posterior pericardium and the left ventricle, then anterior to both ventricles and
anterior and lateral to the right atrium. There may be paradoxical septal motion.
Hewm: (pl52) Echo features include asymmetrical septal hypertrophy, small Lv cavity,
dilated left atrium, and systolic anterior motion of the mitral valve.



©
=
Q
b}
=
P
I
=3
(&)
3
>
=
kS
b
<
(@]

wal
Right coronary cusp
Non coronary cusp

O Descending G

aorta

MV
Anterior leaflet
Posterior leaflet

(d) Lateral wall
(papillary muscle

. usually not seen
Ventricular septum Y )

TV Posterior leaflet
Lateral leaflet

Septeral leaflet Anterior leaflet

Interatrial septum RUPV

Fig 3.17 Echoimages. (a) A normal heart seen with the parasternal long-axis view. (b) Diagram of
what can be seen in (a). (c) A normal heart seen in apical four-chamber view. (d) Diagram of what
can be seenin (c).

Reproduced from Leeson et al., Echocardiography, 2012, with permission from Oxford University Press.
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Cardiac catheterization

This involves the insertion of a catheter into the heart via the femoral or radial artery

or venous system, and manipulating it within the heart and great vessels to:

* Inject radiopaque contrast medium to image cardiac anatomy and blood flow, see
fig 3.18a.

* Perform angioplasty (ballooning and stenting), valvuloplasty (eg transcatheter
aortic valve implantation (Tavi, fig 3.45)), cardiac biopsies, transcatheter septal
defect closure.

 Perform electrophysiology studies and radiofrequency ablations.

* Sample blood to assess oxygen saturation and measure pressures.

 Perform intravascular ultrasound or echocardiography.

During the procedure, ECG and arterial pressures are monitored continuously. In the

UK, the majority are performed as day-case procedures.

Indications

* Coronary artery disease: diagnostic (assessment of coronary vessels and graft pa-
tency); therapeutic (angioplasty, stent insertion), fig 3.18b.

 Valvular disease: diagnostic (pressures indicate severity); therapeutic valvuloplas-
ty (if the patient is too ill or declines valve surgery).

 Congenital heart disease: diagnostic (assessment of severity of lesions by meas-
uring pressures and saturations); therapeutic (balloon dilatation or septostomy).

* Other: cardiomyopathy; pericardial disease; endomyocardial biopsy.

Pre-procedure checks

* Brief history/examination; NB: peripheral pulses, bruits, aneurysms.

 Tnvestigations: FBC, UE, LFT, clotting screen, CXR, ECG.

 Consent for procedure, including possible extra procedures, eg consent for angio-
plasty if planning to do angiography as you may find a lesion that needs stenting.
Explain reason for procedure and possible complications.

e 1v access, ideally in the left hand.

o Patient should be nil by mouth (NBm) from 6h before the procedure.

e Patients should take all their morning drugs (and pre-medication if needed)—but
withhold oral hypoglycaemics.

Post-procedure checks

* Pulse, BP, arterial puncture site (for bruising or swelling), foot pulses.

o Investigations: FBC and clotting (if suspected blood loss), ECG.

Complications

* Haemorrhage: apply firm pressure over puncture site. If you suspect a false aneu-
rysm, ultrasound the swelling and consider surgical repair. Haematomas are high
risk for infections.

e Contrast reaction: this is usually mild with modern contrast agents.

* | oss of peripheral pulse: may be due to dissection, thrombosis, or arterial spasm.
Occurs in <1% of brachial catheterizations. Rare with femoral catheterization.

* Angina: may occur during or after cardiac catheterization. Usually responds to
sublingual GTN; if not, give analgesia and 1v nitrates.

 Arrhythmias: usually transient. Manage along standard lines.

o Pericardial effusion: suspect if unexplained continued chest pain. May need drain
depending on severity and haemodynamic status.

* Pericardial tamponade: rare, but should be suspected if the patient becomes hypo-
tensive and anuric. AA Urgent pericardial drain.

e Infection: post-catheter pyrexia is usually due to a contrast reaction. If it persists
for >24h, take blood cultures before giving antibiotics.

Mortality <1in 1000 patients, in most centres.

Intracardiac electrophysiology This catheter technique can determine types and

origins of arrhythmias, and locate and ablate problem areas, eg aberrant pathways

in wpw or arrhythmogenic foci. Arrhythmias may be induced, and the effectiveness

of control by drugs assessed.
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Fig 3.18 (a) Coronary artery anatomy. (b) and (c) Images from angiography. (b) shows stenosis
of the left anterior descending artery (LAD). In (c), the same patient has had their LAD stented, al-
lowing contrast to flow freely through to the distal vessel. The stenting is a type of angioplasty (a
procedure to widen the lumen of a blood vessel); in the context of coronary arteries, it is called pct
(percutaneous coronary intervention). PPCI (primary PcI) is PeI performed acutely for a patient with

acute coronary syndrome (Acs), see p120.
Images (b) and (c) reproduced from Ramrakha et al., Oxford Handbook of Cardiology, 2012, with permis-
sion from Oxford University Press.
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Cardiovascular drugs

Antiplatelet drugs Aspirin irreversibly acetylates cyclo-oxygenase, preventing pro-
duction of thromboxane A, thereby inhibiting platelet aggregation. Used in low dose
(eg 75mg/24h po) for secondary prevention following M1, TIA/stroke, and for patients
with angina or peripheral vascular disease. May have a role in primary prevention.
ADP receptor antagonists (eg clopidogrel, prasugrel, ticagrelor) also block platelet
aggregation, but may cause less gastric irritation. They have a role if truly intoler-
ant of aspirin; with aspirin after coronary stent insertion; and in acute coronary
syndrome. Glycoprotein Iih/Illa antagonists (eg tirofiban) have a role in unstable
angina/mrL*

Anticoagulants See p350. Direct oral anticoagulants (DOACs, previously NOACS), eg
Xa inhibitors (eg apixaban) and direct thrombin inhibitors (dabigatran), are increas-
ingly replacing warfarin® for treatment of AF and clots, see p350. Warfarin remains
the anticoagulant of choice for mechanical valves. Anticoagulants used in Acs include
treatment dose LMwH, fondaparinux (Xa inhibitor), & bivalirudin (thrombin inhibitor).

p-blockers Block p-adrenoceptors, thus antagonizing the sympathetic nervous
system. Blocking pi-receptors is negatively inotropic and chronotropic; blocking
po-receptors induces peripheral vasoconstriction and bronchoconstriction. Drugs
vary in their p1/p. selectivity (eg propranolol is non-selective, and bisoprolol relative-
ly p1 selective), but this does not seem to alter their clinical efficacy. Uses: Angina,
hypertension, antidysrhythmic, post M1 (§mortality), heart failure (with caution). cr:
Severe asthma/copp, heart block. ses: Lethargy, erectile dysfunction, 4joie de vivre,
nightmares, headache.

Ace inhibitors These are used in hypertension (HT), heart failure, and post-mr. First

dose HT is a concern in patients with severe ccF and malignant HT. In cCF patients,

reduce diuretic dose initially and use long-acting AcE-i. Monitor U&E when starting or

raising ACE-i dose, a creatinine rise of >20% is concerning. If the patient starts ACE-i

prior to discharge, ask the 6P to check u&E in 1-2 weeks. If renal function deteriorates

markedly, consider investigating for renal artery stenosis. The risk to the kidneys is

greater when the patient is unwell. Hold in AKT and hyperkalaemia; avoid starting if

the patient is dehydrated. ses: Include dry cough and urticaria.

Diuretics

® Loop diuretics (eg furosemide) are used in heart failure, and inhibit the Na/2CI/K
co-transporter. Ses: dehydration, Na* i<, 1Ca?, ototoxic

* Thiazides and thiazide-like diuretics are used in hypertension (eg indapamide) and
heart failure (eg metolazone). Se: 4K*, tCa¥, IMg?, turate (+gout), impotence (NB:
small doses, eg chlortalidone 25mg/24h rarely cause significant Ses)

® Potassium-sparing  diuretics: aldosterone antagonists (eg spironolactone,
eplerenone) directly block aldosterone receptors; amiloride blocks the epithelial
sodium channel in the distal convoluted tubules.

Vasodilators Used in heart failure, THD, and hypertension. Nitrates (pl116) preferen-
tially dilate veins and the large arteries, 4 filling pressure (pre-load), while hydrala-
zine (often used with nitrates) primarily dilates the resistance vessels, thus | BP
(after-load). Prazosin (an a-blocker) dilates arteries and veins.

Calcium antagonists These ¢ cell entry of Ca® via voltage-sensitive channels in

smooth muscle, thereby promoting coronary and peripheral vasodilation and reduc-

ing myocardial oxygen consumption. All current drugs block L-type Ca* channels.

However, their effects differ because of differential binding properties.

* The dihydropyridines, eg nifedipine, amlodipine, are mainly peripheral vasodilators
(also dilate coronary arteries) and cause a reflex tachycardia, so are often used
with a p-blocker. They are used mainly in hypertension and angina.

 The non-dihydropyridines—verapamil and diltiazem—also slow conduction at the
Av and SA nodes and may be used to treat hypertension, angina, and dysrhythmias.
A Don't give non-dihydropyridines with p-blockers (risk of severe bradycardia £ LvF).

SEs: Flushes, headache, ankle oedema (diuretic unresponsive), 4Lv function, gingival

hypertrophy. cr: Heart block.



Digoxin Blocks the Na*/K" pump. It is used to slow the pulse in fast AF (p130; aim for
<100). As it is a weak +ve inotrope, its role in heart failure in sinus rhythm may be
best reserved if symptomatic despite optimal ACE-i therapy;™ here there is little ben-
efit vis-a-vis mortality (but admissions for worsening ccF are 4 by ~25%)." Elderly
people are at trisk of toxicity: use lower doses. Measure plasma levels >6h post-dose
(p756). Typical dose: 500mcg stat po, repeated after 12h, then 125mcg (if elderly) to
250mcg/d Po oD (62.5mcg/d is almost never enough). 1v dose: 0.75-1Img in 0.9% NaCl
over 2h. tToxicity risk if: 1K', $Mg®, or 1Ca%. t% =~ 36h. If on digoxin, use less energy
in cardioversion (start at 5J). »If on amiodarone, halve the dose of digoxin. Ses:
Any arrhythmia (supraventricular tachycardia with Av block is suggestive), nausea,
lappetite, yellow vision, confusion, gynaecomastia. If toxicity is suspected, do an EcG
(fig 3.19), digoxin levels, and check K, Mg¥, and Ca®. If toxicity is confirmed, stop
digoxin, correct electrolyte imbalances, treat arrhythmias, and consider 1v DigiFab®
(p842). c1s: Hem; wpw syndrome (p133).

t Fig 3.19 This ecc shows the classic ‘reverse
1 | tick' of digoxin toxicity: downsloping sT
i ” i \ t wave with rapid upstroke back to isoelec-
_T tric line. The bradycardia is also suggestive
of digoxin toxicity.
Ve
i

Sodium channel blockers Class 1 anti-arrhythmics. Procainamide (1a) and lido-
caine (1b) can be used to terminate VT. NB QT interval may be prolonged. Flecainide
(1c) is useful for AF cardioversion in patients without contraindications, and for ar-
rhythmia prophylaxis in patients with wpw or troublesome paroxysmal AF. ¢Is: Heart
failure, 1HD, valve disease, and heart block.

Amiodarone A class 111 anti-arrhythmic. Amiodarone prolongs the cardiac action
potential, reducing the potential for tachyarrhythmias. Used in both supra-ventric-
ular and ventricular tachycardias, including during cardiac arrest. Broad range of
side effects incl. thyroid disease, liver disease, pulmonary fibrosis and peripheral
neuropathy. Monitor TFTs and LFTs every 6 months.

Ivabradine Blocks the pacemaker ‘funny current’, slowing pulse rate without sig-
nificantly dropping blood pressure. Used in angina, heart failure, and (off-licence)
in autonomic tachycardia syndromes. cIs: Acute M1, bradycardia, long QT syndrome,
shock. Many drug interactions, including with calcium antagonists.

Statins Statins (eg simvastatin, p690) inhibit the enzyme HMG-COA reductase, which
causes de novo synthesis of cholesterol in the liver. This increases LDL receptor ex-
pression by hepatocytes leading to {circulating LDL cholesterol. More effective if
given at night, but optimum dose and target plasma cholesterol are unknown. SEs:
Muscle aches, abdominal discomfort, ttransaminases (eg ALT), tcK, myositis, rarely
rhabdomyolysis (more common if used with fibrates). Statins are generally well tol-
erated. There are currently ~3 million people taking statins in England, which saves
~10000 lives a year. See also hyperlipidaemia, pp690-1, fig 14.13.

Anti-anginal drugs pl16. Antihypertensives pl40.

Drugs that slow conduction through the atrioventricular node

Drugs that slow conduction through the atrioventricular node (AvN) include di-
goxin, verapamil, and adenosine. Uses include cardioverting AVNRT and diagnos-
ing atrial tachycardias.

Drugs that slow AVN conduction should be avoided in patients with aberrant
pathways (eg WPw) as blocking the AVN can increase conduction via the alterna-
tive pathways. AVN blockers are contraindicated in patients with or at risk of v, eg
those with long aT syndrome.
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Angina pectoris

»If ACS is a possible diagnosis (including unstable angina), see pp798-801.
Angina® is symptomatic reversible myocardial ischaemia. Features:

1 Constricting/heavy discomfort to the chest, jaw, neck, shoulders, or arms.

2 Symptoms brought on by exertion.

3 Symptoms relieved within 5min by rest or GTN.
All 3 features = typical angina; 2 features = atypical angina; 0-1 features = non-
anginal chest pain.
Other precipitants: emotion, cold weather, and heavy meals. Associated symptoms:
dyspnoea, nausea, sweatiness, faintness. Features that make angina less likely: pain
that is continuous, pleuritic or worse with swallowing; pain associated with palpita-
tions, dizziness or tingling.
Causes Atheroma. Rarely: anaemia; coronary artery spasm; As; tachyarrhythmias;
Hew; arteritis/small vessel disease (microvascular angina/cardiac syndrome x).

Types of angina Stable angina: Induced by effort, relieved by rest. Good prognosis.
Unstable angina: (Crescendo angina.) Angina of increasing frequency or severity;
occurs on minimal exertion or at rest; associated with ttrisk of M1. Decubitus angina:
Precipitated by lying flat. Variant (Prinzmetal) angina: (Box 'Vasospastic angina’)
Caused hy coronary artery spasm (rare; may coexist with fixed stenoses).

Tests £cG usually normal, but may show ST depression; flat or inverted T waves; signs
of past MI. Blood tests: FBC, U&E, TFTs, lipids, HbAlc. Consider echo and chest x-ray.
Further investigations are usually necessary to confirm an IHD diagnosis—see BOX.

Management

Address exacerbating factors: Anaemia, tachycardia (eg fast AF), thyrotoxicosis.

Secondary prevention of cardiovascular disease:

* Stop smoking; exercise; dietary advice; optimize hypertension and diabetes control.

*75mg aspirin daily if not contraindicated.

* Address hyperlipidaemia—see p690.

 Consider ACE inhibitors, eg if diabetic.

PRN symptom relief: Glyceryl trinitrate (GTN) spray or sublingual tabs. Advise the pa-

tient to repeat the dose if the pain has not gone after 5min and to call an ambulance

if the pain is still present 5min after the second dose. SE: headaches, BP!.

Anti-anginal medication: (p114) First line: p-blocker and/or calcium channel blocker

(»do not combine p-blockers with non-dihydropyridine calcium antagonists). If

these fail to control symptoms or are not tolerated, trial other agents.

o p-blockers: eg atenolol 50mg BD or bisoprolol 5-10mg ob.

 Calcium antagonists: amlodipine—start at 5mg op; diltiazem—dose depends on
formulation.

 Long-acting nitrates: eg isosorbide mononitrate—starting regimen depends on
formulation. Alternatives: GTN skin patches. Ss: headaches, 1BP.

 [vabradine: reduces heart rate with minimal impact on Bp. Patient must be in sinus
rhythm. Start with 5mg BD (2.5mg in elderly).

* Ranolazine: inhibits late Na* current. Start at 375mg Bp. Caution if heart failure,
elderly, weight <60kg or prolonged QT interval.

* Nicorandil: aK* channel activator. Start with 5-10mg BD. CI: acute pulmonary oede-
ma, severe hypotension, hypovolaemia, Lv failure.

Revascularization: Considered when optimal medical therapy proves inadequate.

e Percutaneous coronary intervention (pcr): (pl12) a balloon is inflated inside the
stenosed vessel, opening the lumen. A stent is usually inserted to reduce the risk
of re-stenosis. Dual antiplatelet therapy (DAPT; usually aspirin and clopidogel) is
recommended for at least 12 months after stent insertion to reduce the risk of in-
stent thrombosis. Specialist advice should be sought regarding antiplatelets if the
patient has a high bleeding risk or requires surgery.

 CABG: (p123) compared to PCI, patients undergoing CABG are less likely to need re-
peat revascularization and those with multivessel disease can expect better out-
comes. However, CABG is open heart surgery and so recovery is slower and the
patient is left with two large wounds (sternal and vein harvesting).



Investigating patients with ? stable angina

Tnvestigations for ischaemic heart disease (1HD) include:

o Exercise ECG—assess for ischaemic ECG changes.

* Angiography—either using cardiac cT with contrast, or transcatheter angiogra-
phy (more invasive but can be combined with stenting, p112).

e Functional imaging (see pl08): myocardial perfusion scintigraphy, stress echo
(echo whilst undergoing exercise or receiving dobutamine), cardiac MRI.

NICE recommend the following investigations when considering stable angina.”

Typical angina in a patient with previously proven IHD:

Treat as stable angina; if further confirmation is required, use non-invasive testing,

eg exercise ECG.

Typical and atypical angina:

ct angiography, fig 3.20. If inconclusive, use functional imaging as 2nd line and

transcatheter angiography as 3rd line.

Non-anginal chest pain:

Does the patient have ischaemic changes on 12 lead ECG?

* Yes: investigate as per typical and atypical angina

*No: no further investigations for THD at this point (unless high clinical suspicion
of THD for other reasons—discuss with a specialist). Ensure alternative chest pain
diagnoses are adequately explored.

These are guidelines and must be interpreted within the clinical context.

Further investigations:

If the patient has typical angina but few risk factors for THD, be sure to look for

possible precipitating or exacerbating factors, for example severe anaemia or

cardiomyopathy.

Fig 3.20 cTangiogram data has been used to construct this 3D image. The white arrow points

to an obstruction of the right coronary artery
Reprinted from Journal of the American College of Cardiology, 52(3), MM Henneman et al., Noninva-
sive Evaluation With Multislice Computed Tomography in Suspected Acute Coronary Syndrome, 216-22,
2008, with permission from Elsevier.

Vasospastic angina (Prinzmetal angina)

Angina due to coronary artery spasm, which can occur even in normal coronary
arteries. The pain usually occurs during rest and resolves rapidly with short-acting
nitrates (eg GTN spray). ECG during pain shows ST segment elevation.

Risks and triggers: Smoking increases risk but hypertension and hypercholester-
olaemia do not. Probable triggers include cocaine, amphetamine, marijuana, low
magnesium, and artery instrumentation (eg during angiography).

Treatment: Avoid triggers. Correct low magnesium. Stop smoking. PRN GTN. Cal-
cium channel blockers % long-acting nitrates. Avoid non-selective p-blockers, aspi-

 rin, and triptans. Prognosis is usually very good.
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Acute coronary syndromes (AcS)

Definitions Acs includes unstable angina and myocardial infarctions (mis). These
share a common underlying pathology—plaque rupture, thrombosis, and inflamma-
tion. However, Acs may rarely be due to emboli, coronary spasm, or vasculitis (p556)
in normal coronary arteries. Myocardial infarction means there is myocardial cell
death, releasing troponin. Ischaemia means a lack of blood supply, zcell death. mis
have troponin rises, unstable angina does not. An MI may be a STEMI—ACS with ST-
segment elevation (may only be present in v7-Vy if posterior STEMI) or new-onset
LBBB; or an NSTEMI—trop-positive ACS without ST-segment elevation—the EcG may
show ST depression, T-wave inversion, non-specific changes, or be normal. The de-
gree of irreversible myocyte death varies, and significant necrosis can occur without
ST elevation.

Risk factors Non-modifiable: age, & gender, family history of THD (MI in 1st-degree
relative <55yrs). Modifiable: smoking, hypertension, bm, hyperlipidaemia, obesity,
sedentary lifestyle, cocaine use. Controversial risk factors include: stress, type A
personality, LvH, fibrinogent, hyperinsulinaemia, thomocysteine levels, ACE genotype.

Incidence 5/1000 per annum (UK) for sT-segment elevation (declining in UK & USA).

Diagnosis An increase in cardiac biomarkers (eg troponin) and either: symptoms of
ischaemia, ECG changes of new ischaemia, development of pathological @ waves, new
loss of myocardium, or regional wall motion abnormalities on imaging.

Symptoms Acute central chest pain, lasting >20min, often associated with nausea,
sweatiness, dyspnoea, palpitations. Acs without chest pain is called ‘silent’; mostly
seen in elderly and diabetic patients. Silent Mis may present with: syncope, pulmo-
nary oedema, epigastric pain and vomiting, post-operative hypotension or oliguria,
acute confusional state, stroke, and diabetic hyperglycaemic states.

Signs Distress, anxiety, pallor, sweatiness, pulse t or {, BP t or {, 4th heart sound.
There may be signs of heart failure (tovp, 3rd heart sound, basal crepitations) or a
pansystolic murmur (papillary muscle dysfunction/rupture, vsb). Low-grade fever
may be present. Later, a pericardial friction rub or peripheral oedema may develop.

Tests E£ce: (See fig 3.21) STEMI: classically, hyperacute (tall) T waves, ST elevation,
or new LBBB occur within hours. T-wave inversion and pathological @ waves follow
over hours to days (p98). NSTEMI/unstable angina: ST depression, T wave inversion,
non-specific changes, or normal. »In 20% of M1, the ECG may be normal initially.
Paced EcGs and EcGs with chronic bundle branch block are unhelpful for diagnos-
ing NSTEMIS" and may hinder STEMI® diagnosis; in these cases, clinical assessment
and troponin levels are especially important. cxg: Look for cardiomegaly, pulmonary
oedema, or a widened mediastinum. Don't routinely delay treatment whilst waiting
for a CxR. Blood: FBC, U&E, glucose, lipids, cardiac enzymes. Cardiac enzymes: (See
BOX ‘Troponin'.) Cardiac troponin levels (T and 1) are the most sensitive and spe-
cific markers of myocardial necrosis. Different hospitals use different assays: check
the required timing of troponin blood samples where you work (eg two samples 3h
apart). Other cardiac enzymes (see fig 3.22) are sensitive but less specific; their role
in Acs diagnosis is decreasing as troponin testing improves. Echo: Regional wall
abnormalities.

Differential diagnosis (p94.) Stable angina, pericarditis, myocarditis, Takotsubo
cardiomyopathy (p145), aortic dissection (p655), PE, oesophageal reflux/spasm, pneu-
mothorax, musculoskeletal pain, pancreatitis.

Management See p120, pp798-801.

Mortality 50% of deaths occur within 2h of onset of symptoms. Up to 7% die before
discharge. Worse prognosis if: elderly, Lv failure, and ST changes.*



.
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Fig 3.21 Sequential EcG changes following acute MI.
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Fig 3.22 Enzyme changes following acute ML Increasingly, high-sensitivity troponins are used
alone for routine investigation of Acs.

Troponins are proteins involved in cardiac and skeletal muscle contraction
(fig 3.23). When myocardial cells are damaged, troponins are released and en-
ter the bloodstream. The levels of troponin in the blood can therefore help with
diagnosing myocardial damage. Troponins I and T are most specific to the heart.

Troponin levels are most commonly measured when Acs is suspected. In this
circumstance, one would expect troponin levels to rise in the hours following the
insult (fig 3.22). Troponin levels can be high with other causes of myocardial dam-
age, for example myocarditis, pericarditis, and ventricular strain. With these con-
ditions, the troponin levels are likely to change little hour by hour as the insults are
ongoing. Discrete episodes of tachyarrhythmias may cause troponin rises similar
to in Acs. Troponin levels can also be raised iatrogenically, eg following CPR, DC
cardioversion, ablation therapy.

A troponin rise may have a non-cardiac aetiology. This can be indirectly related
to the heart, eg a massive PE causing right ventricular strain, or have no clear car-
diac connection, eg subarachnoid haemorrhage, burns, or sepsis. A common cause
of consistently elevated troponin is renal failure. Hence, when measuring troponin,
change in level is often more important than the level itself.

————— tropomyosin
actin

troponin

myosin

cross-bridge
Fig 3.23 Diagram of myocardial contraction unit. The troponin complex controls when the myo-
sin heads can bind to the actin chain, shortening the muscle fibre.

Reproduced from Barnard et al, Cardiac Anaesthesia, 2010, with permission from Oxford University Press./
N
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Management of Acs

Acs management depends on whether the Acsis 'sT elevated’ or not:

1 sT elevated myocardial infarction (STEMI): this category includes Acs with sT el-
evation on EcG (fig 3.9) but also Acs with new 1BBB (fig 3.7); and posterior Mis
(fig 3.24) where ST elevation may only be seen with extra leads (v7-Vo). Urgent
revascularization is essential. »p796.

2 Acs without ST elevation: serial troponins are needed to differentiate non-st el-
evated MIs (NSTEMIS) (trop rise) from unstable angina (no trop rise). »p798.

After the immediate actions described on pp796-9, treatment of Acs” focuses on
managing symptoms, secondary prevention of further cardiovascular disease, revas-
cularization (if not already undertaken), and addressing complications.

Symptom control

Manage chest pain with PRN GTN and opiates. If this proves insufficient, consider a
GTN infusion (monitor BP, omit if recent sildenafil use). If pain is deteriorating, seek
senior help. Manage symptomatic heart failure, p136.

Modify risk factors

* Patients should be strongly advised and helped to stop smoking (p93).

 Tdentify and treat diabetes mellitus, hypertension, and hyperlipidaemia.

 Advise a diet high in oily fish, fruit, vegetables, & fibre, and low in saturated fats.

* Encourage daily exercise. Refer to a cardiac rehab programme.

* Mental health: flag to the patient's GP if depression or anxiety are present—these
are independently associated with poor cardiovascular outcomes.

Optimize cardioprotective medications

 Antiplatelets: aspirin (75mg op) and a second antiplatelet agent (eg clopidogrel)
for at least 12 months to dvascular events (eg M1, stroke). Consider adding a PpI (eg
lansoprazole) for gastric protection.

 Anticoagulate, eg with fondaparinux, until discharge.

e p-blockade reduces myocardial oxygen demand. Start low and increase slowly,
monitoring pulse and Bp. If contraindicated, consider verapamil or diltiazem.

 ACE-i in patients with Lv dysfunction, hypertension, or diabetes unless not tolerated
(consider ARB). Titrate up slowly, monitoring renal function.

 High-dose statin, eg atorvastatin 80mg.

¢ Do an echo to assess Lv function. Eplerenone improves outcomes in MI patients
with heart failure (ejection fraction <40%).

Revascularization

© STEMI patients and very high-risk NSTEMI patients (eg haemodynamically unstable)
should receive immediate angiography + PCI. NSTEMI patients who are high risk (eg
GRACE score >140) should have angiography within 24h; intermediate risk (eg GRACE
109-140) within 3d; low-risk patients may be considered for non-invasive testing.

* Patients with multivessel disease may be considered for CABG instead of PCI (p123).

Manage complications See pl122.

Discharge Address any questions the patient has. Discuss 'red flag' symptoms and
where to seek medical advice should they arise. Ensure the management plan is
communicated to the patient’s Gp. Book clinic and cardiac rehab appointments.

General advice

* Driving.® drivers with group 1 licences (car and motorcycle) can resume driving
1wk after successful angioplasty, or 4wk after Acs without successful angioplasty,
if their ejection fraction is >40%. Group 2 licence holders must inform the pvLA of
their Acs and stop driving; depending on the results of functional tests, they may
be able to restart after 6wk.

* Work: how soon a patient can return to work will depend on their clinical progress
and the nature of their work. They should be encouraged to discuss speed of return
+ changes in duties (eg to lighter work if manual labour) with their employer. Some
occupations cannot be restarted post-Mr: eg airline pilots & air traffic controllers.
Drivers of public service or heavy goods vehicles will have to undergo functional
testing (eg exercise test), as mentioned previously.
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Fig 3.24 Acute postero-lateral M1. The posterior infarct is evidenced by the reciprocal changes seen in vi.s: dominant R waves (‘upside-down’ pathological @ waves)
and st depression (upside-down’ T elevation). If extra chest leads were added (v7.9), we would see the classic ST elevation pattern, see p 98. The ST elevation in Ve sug-
gests lateral infarction. A blockage in the circumflex coronary artery could explain both the posterior and lateral changes.
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Complications of M1

Cardiac arrest (See p894, fig A3.) Cardiogenic shock (p802.) Left ventricular
failure (p136, p800, p802.)

Bradyarrhythmias Sinus bradycardia: See p808. Patients with inferior Mis may
suffer atropine-unresponsive bradycardia due to infarction of nodal tissue. Ist-de-
gree AV block: Most commonly seen in inferior M. Observe closely as approximately
40% develop higher degrees of Av block (in which case calcium channel blockers and
p-blockers should be stopped). Wenckebach phenomenon: (Mobitz type 1) Does not
require pacing unless poorly tolerated. Mobitz type IT block: Carries a high risk of
developing sudden complete Av block; should be paced. Complete Av block: Usually
resolves within a few days. Insert pacemaker (may not be necessary after inferior
MI if narrow QRS, reasonably stable and pulse 240-50). Bundle branch block: vt
complicated by trifascicular block or non-adjacent bifascicular disease (p132) should
be paced.

Tachyarrhythmias nB: 4K*, hypoxia, and acidosis all predispose to arrhythmias and
should be corrected. Sinus tachycardia: Can t myocardial O, demand, treat causes
(pain, hypoxia, sepsis, etc.) and add p-blocker if not contraindicated. sv7: p126. AF
or flutter: If compromised, Dc cardioversion. Otherwise, medical therapy as per
p130. Frequent pvcs (premature ventricular complexes) and non-sustained vt (=3
consecutive Pvcs >100bpm and lasting <30s) are common after acute M1 and are as-
sociated with increased risk of sudden death. Correct hypokalaemia and hypomag-
nesaemia and ensure the patient is on p-blockers, if not contraindicated.” Sustained
vT: (Consecutive Pvcs >100bpm and lasting >30s.) Treat with synchronized bc shock
(if no pulse, treat as per advanced life support algorithm, see p89%4, fig A3). Use
anti-arrhythmics only if v recurrent and not controlled with shocks. Consider abla-
tion +/or 1c0. Ventricular fibrillation: 80% occurs within 12h. vF occuring after 48h
usually indicates pump failure or cardiogenic shock. B- D¢ shock (see p894, fig A3),
consider 1D.

Right ventricular failure (Rvr)/infarction Presents with low cardiac output and
1Jvp. Fluid is key; avoid vasodilators (eg nitrates) and diuretics.” Inotropes are re-
quired in some cases.

Pericarditis Central chest pain, relieved by sitting forwards. ecG: saddle-shaped sT
elevation, see fig 3.51, p155. Treatment: NSAIDs. Echo to check for effusion.

Systemic embolism May arise from Lv mural thrombus. After large anterior M1,
consider anticoagulation with warfarin for 3 months.

Cardiac tamponade (p802) Presents with low cardiac output, pulsus paradoxus,
Kussmaul's sign,” muffled heart sounds. Diagnosis: echo. Treatment: pericardial aspi-
ration (provides temporary relief, »see p773 for technique), surgery.

Mitral regurgitation May be mild (minor papillary muscle dysfunction) or severe
(chordal or papillary muscle rupture secondary to ischaemia). Presentation: pulmo-
nary oedema. Treat LvF (p800) and consider valve replacement.

Ventricular septal defect Presents with pansystolic murmur, tJvp, cardiac failure.
Diagnosis: echo. Treatment: surgery. 50% mortality in first week.

Late malignant ventricular arrhythmias Occur 1-3wks post-m1 and are the cardi-
ologist's nightmare. Avoid hypokalaemia, the most easily avoidable cause. Consider
24h Ec monitoring prior to discharge if large M1

Dressler's syndrome (p698) Recurrent pericarditis, pleural effusions, fever, anae-
mia, and tESR 1-3wks post-MIL. Treatment: consider NSAIDs; steroids if severe.

Left ventricular aneurysm This occurs late (4-6wks post-m1), and presents with
LVF, angina, recurrent VT, or systemic embolism. ECG: persistent ST-segment elevation.
Treatment: anticoagulate, consider excision.

3 Jvprises during inspiration. Adolf Kussmaul was a prominent 19th-century physician and the first to
attempt gastroscopy. Inspired by a sword swallower he passed a rigid tube into the stomach, however light
technology was limited and it was not until years later that gastroscopists could visualize the stomach.



Coronary artery bypass graft (cABG)

CABG is performed in left main stem disease; multi-vessel disease; multiple se-
vere stenoses; patients unsuitable for angioplasty; failed angioplasty; refractory
angina.

Indications for cABG—to improve survival:

e Left main stem disease.

* Triple-vessel disease involving proximal part of the left anterior descending.

Indications for cABG—to relieve symptoms:
* Angina unresponsive to drugs.
* Unstable angina (sometimes).
o If angioplasty is unsuccessful.

NB: when CABG and percutaneous coronary intervention (PCI, eg angioplasty) are
both clinically valid options, NICE recommends that the availability of new stent
technology should push the decision towards pct. In practice, patients with single-
vessel coronary artery disease and normal v function usually undergo pcI, and
those with triple-vessel disease and abnormal Lv function more often undergo
CABG.

Compared with PCI, CABG results in longer recovery time and length of inpatient
stay. Recent RcTs indicate that early procedural mortality rates and 5-year survival
rates are similar after pcI and cABG. Compared with PCI, CABG probably provides
more complete long-term relief of angina in patients, and less repeated revascu-
larization.

Procedure: The heart is usually stopped and blood pumped artificially by a ma-
chine outside the body (cardiac bypass). Minimally invasive thoracotomies not
requiring this are well described,” but randomized trials are few. The patient’s
own saphenous vein or internal mammary artery is used as the graft. Several
grafts may be placed. >50% of vein grafts close in 10yrs (low-dose aspirin helps
prevent this). Internal mammary artery grafts last longer (but may cause chest-
wall numbness).

On-pump or off-pump:

Seems to make little difference.”

After cage: If angina persists or recurs (from poor graft run-off, distal disease,
new atheroma, or graft occlusion) restart antianginal drugs, and consider an-
gioplasty. Ensure optimal management of hypertension, diabetes, and hyperlipi-
daemia, and that smoking is addressed. Continue aspirin 75mg 0D indefinitely;
consider clopidogrel if aspirin contraindicated. Mood, sex, and intellectual prob-
lems® are common early. Rehabilitation helps:

* Exercise: walk=cycle=swim=jog.

* Drive at 1 month: no need to tell bvLA if non-Hav licences, p158.

| * Return to work, eg at 3 months.
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Arrhythmias—overview

Disturbances of cardiac rhythm (arrhythmias) are:

° common

o often benign (but may reflect underlying heart disease)

* often intermittent, causing diagnostic difficulty see Box ‘Continuous ECG monitoring’
e occasionally severe, causing cardiac compromise which may be fatal.

»Emergency management: pp804-9.

Causes Cardiac: Ischaemic heart disease (1HD); structural changes, eg left atrial
dilatation secondary to mitral regurgitation; cardiomyopathy; pericarditis; myo-
carditis; aberrant conduction pathways. Non-cardiac: Caffeine; smoking; alcohol;
pneumonia; drugs (Bz-agonists, digoxin, L-dopa, tricyclics, doxorubicin); metabolic
imbalance (KK, Ca*, Mg?, hypoxia, hypercapnia, metabolic acidosis, thyroid disease);
and phaeochromocytoma.

Presentation Palpitations, chest pain, presyncope/syncope, hypotension, or pulmo-
nary oedema. Some arrhythmias may be asymptomatic, incidental findings, eg AF.

History Take a detailed history of palpitations (p36). Ask about precipitating fac-
tors, onset/offset, nature (fast or slow, regular or irregular), duration, associated
symptoms (chest pain, dyspnoea, collapse). Review drug history. Ask about past
medical history and family history of cardiac disease and sudden death. Syncope
occuring during exercise is always concerning; the patient may have a condition
predisposing them to sudden cardiac death (eg long QT syndrome).

Tests FBC, UE, glucose, Ca*, Mg?, TSH, ECG: Look for signs of THD, AF, short PR interval
(wpw syndrome), long aT interval (metabolic imbalance, drugs, congenital), u waves
(hypokalaemia). 24h Eca monitoring or other continuous ECG monitoring (see BOX
‘Continuous ECG monitoring’). Echo to look for structural heart disease, eg mitral
stenosis, HCM. Provocation tests: exercise ECG, cardiac catheterization * electro-
physiological studies may be needed.

»»Narrow complex tachycardias: See pp806-7, 126.
»»Atrial fibrillation and flutter: See pp806-7, 130.
»»Broad complex tachycardias: See pp804-5, 128.

»»Bradycardia: See p808 (causes and management of acute bradycardia) and p98
(heart block). Intermittent, self-resolving bradycardic episodes can cause significant
problems (eg recurrent syncope). Continuous ECG monitoring (Box ‘Continuous ECG
monitoring’) will be needed to assist the diagnosis tspecialist tests (eg tilt table
testing for reflex syncope). Seek out reversible causes, eg hypothyroidism or medica-
tions such as p-blockers. In some cases, no reversible cause is found and the inter-
mittent bradycardia is sufficiently dangerous to warrant a permanent pacemaker
(p132). See Box, 'Sick sinus syndrome’.

Management Some arrhythmias can be managed conservatively, eg by reducing
alcohol intake. Many arrhythmias respond to medical management with regular
tablets or a'pill in the pocket'. Interventional management may include pacemakers
(p132), ablation (eg of accessory pathways or arrhythmogenic foci), or implantable
cardioverter defibrillators (1cDs), eg in patients with ventricular arrhythmias post-m1
and in those with congenital arrhythmogenic conditions (p133).



Continuous ECG monitoring

A simple 12-lead ECG only gives a snapshot of the heart's electrical activities. Many
disorders, particularly the arrhythmias, come and go and so may be missed at the
time of the ECG recording. If you feel you are missing a paroxysmal arrhythmia,
there are many ways of recording the electrical activity over a longer period:

Telemetry: An inpatient wears ECG leads and the signals are shown on screens
being watched by staff. Thus, if a dangerous arrhythmia occurs, help is immedi-
ately available. This is very resource intensive so reserved for those at high risk of
dangerous arrhythmias, eg immediately post-STEML.

Exercise EcGs: The patient exercises according to a standardized protocol (eg
Bruce on a treadmill) and the BP and ECG are monitored, looking for ischaemic
changes, arrhythmias, and features suggestive of arrhythmia risk, such as delta
waves.

Holter monitors: The patient wears an ECG monitor which records their rhythm
for 24h-7d whilst they go about their normal life, this is later analysed. These can
also be used to pick up ST changes suggestive of ischaemia.

Loop recorders: These record only

when activated by the patient— WWW»
they cleverly save a small amount
of EcG data before the event—use- M&VMM\’H
ful if the arrhythmia causes loss
of consciousness: the patient can
press the button when they wake \1#\, 1. \
up. Loop recorders may be im-
planted just under the skin (eg Re-

veal® or the newer, injectable LINQ
device), and are especially useful in

patients with infrequent episodes MHMW
as they can continually monitor for
months or years awaiting an event WWWW

(Fig 3.25).

i Fig 3.25 Thisis a recording from a loop recorder, each
P acemake_r s and IC[_)s, These _re— line follows on from the one above. This tracing was
cord details of cardiac electrical recorded at the time of a syncopal episode, it shows
activity and device activity. This cardiac slowing then a 15sec pause: quite long enough
information can be useful for es- to cause syncope! But not long enough to arrange a

tablishing an arrhythmic origin for standard ece, even if the patient were in hospital.
symptoms. Reproduced from Camm et al.,, ESC Textbook of Cardio-
vascular Medicine, 2009, with permission from Oxford
University Press.

Sick sinus syndrome

Sick sinus syndrome is usually caused by sinus node fibrosis, typically in elderly

patients. The sinus node becomes dysfunctional, in some cases slowing to the

point of sinus bradycardia or sinus pauses, in others generating tachyarrhythmias

such as atrial fibrillation and atrial tachycardia.

Symptoms: Syncope and pre-syncope, light-headedness, palpitations, breathless-

ness.

Management:

* Thromboembolism prophylaxis if episodes of AF are detected.

* Permanent pacemakers for patients with symptomatic bradycardia or sinus
pauses.

Some patients develop a ‘tachy brady syndrome’, suffering from alternating

tachycardic and bradycardic rhythms. This can prove difficult to treat medically

as treating one circumstance (eg tachycardia) increases the risk from the other.

Pacing for bradycardic episodes in combination with rate-slowing medications for

tachycardic episodes may be required if the patient is symptomatic or unstable.

125

Cardiovascular medicine




126

Cardiovascular medicine

Narrow complex tachycardia

Definition EcG shows rate of >100bpm and @rs complex duration of <120ms. Narrow
QRS complexes occur when the ventricles are depolarized via the normal conduction
pathways (fig 3.26).

Differential diagnosis

Regular narrow complex tachycardias: See fig 3.27.

Irregular narrow complex tachycardias:

* Normal variant: sinus arrhythmia (rate changes with inspiration/expiration); sinus
rhythm with frequent ectopic beats.

e Atrial fibrillation (aF): p131, fig 3.35.

o Atrial flutter with variable block: eg P-P-P-QrS-P-P-QRS (3:1 block then 2:1 block).
The atrial rhythm is regular but the ventricular rhythm (hence pulse) is irregular.

* Multifocal atrial tachycardia: like focal atrial tachycardia but there are multiple
groups of atrial cells taking it in turns to initiate a cardiac cycle. P-wave morphol-
ogy and P-p intervals vary. Usually associated with copp.

Principles of management See p807.

»»If the patient is compromised, use DC cardioversion (p770).

e Tdentify and treat the underlying rhythm: eg treating sinus tachycardia secondary
to dehydration with 1v fluids; treating multifocal sinus tachycardia secondary to
COPD by correcting hypoxia and hypercapnia; treating focal atrial tachycardia sec-
ondary to digoxin toxicity with digoxin-specific antibody fragments; treating AVRT
secondary to wpw with flecainide, propafenone, or amiodarone; for atrial fibrilla-
tion (AF) and flutter see p130.

© If AVNRT or AVRT are suspected, consider transiently blocking the AvN. This should
break the circuit of an atrio-ventricular re-entry rhythm, allowing sinus rhythm to
re-establish. If the underlying rhythm is actually atrial in origin (eg flutter or atrial
tachycardia), AvN blockade will not treat the rhythm but the paused ventricular
activity will unmask the atrial rhythm (fig 3.28), aiding diagnosis and management.
AVN blockade can be achieved by:

1 Vagal manoeuvres: carotid sinus massage, Valsalva manoeuvre (eg blowing into
asyringe).
2 1v adenosine: see p806.

* Tn some cases, narrow complex tachyarrhythmias cause symptomatic episodes of
sufficient severity and frequency to warrant more invasive treatment, eg ablation
therapy for accessory pathways.

u ¥
I If if
¥ i i

Fig 3.28 This patient was given adenosine for tachycardia thought to be due to AVRT or AVNRT.
The adenosine has slowed the ventricular rate, revealing flutter waves (sawtooth appearance),
disproving an AVRT/AVNRT diagnosis.

Tmage courtesy of Dr Ed Burns, www.lifeinthefastlane.com.

Holiday heart syndrome

Binge drinking in a person without any clinical evidence of heart disease may
result in acute cardiac rhythm and/or conduction disturbances, which is called
holiday heart syndrome (note that recreational use of marijuana may have similar
effects). The most common rhythm disorders are supraventricular tachyarrhyth-
mia and AF (consider this diagnosis in patients without structural heart disease
who present with new-onset AF).

The prognosis is excellent, especially in young patients without structural heart
disease. As holiday heart syndrome resolves rapidly by abstinence from alcohol
use, advise all patients against the excessive use of alcohol in future.

J
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Normal conduction

Normal conduction: initiated by the
sinoatrial node (SAN), electrical ac-
tivity spreads around the atria. The
atrioventricular node (AVN) receives
this activity, pauses, then passes it
on, down the bundle of His which
splits into left and right bundle
branches. These cause depolariza-
tion of the ventricular myocardium
from bottom (apex) to top (outflow
tracts).

Left
bundle
branch

Right
bundle
branch

and
posterior
hemi fascicle

Fig 3.26 Normal conduction.

Regular rhythm tachycardia

See fig 3.27.

A. Sinus tachycardia: Conduction
occurs as per fig 3.26 but impulses
are initiated at a high frequency.
Causes include infection, pain, ex-
ercise, anxiety, dehydration, bleed,
systemic vasodilation (eg in sepsis),
drugs (caffeine, nicotine, salbuta-
mol), anaemia, fever, Pg, hyperthy-
roidism, pregnancy, co, retention,
autonomic neuropathy (eg inappro-
priate sinus tachycardia).

B. Focal atrial tachycardia: A
group of atrial cells act as a pace-
maker, out-pacing the SAN. p-wave
morphology (shape) is different to Fig3.27 Regular tachycardias.

sinus.

C. Atrial flutter: Electrical activity circles the atria 300 times per minute, giving a
‘sawtooth’ baseline, see fig 3.35. The AVN passes some of these impulses on, result-
ing in ventricular rates that are factors of 300 (150, 100, 75).

D. Atrioventricular re-entry tachycardia: (AVRT) An accessory pathway (eg in
Wolff-Parkinson-White (wpw), p133) allows electrical activity from the ventricles
to pass to the resting atrial myocytes, creating a circuit: atria-AvN-ventricles-
accessory pathway-atria. This direction is called ‘orthodromic’ conduction and
results in narrow QRS complexes as ventricular depolarization is triggered via the
bundles of His. Conduction in the other direction is called ‘antidromic’ and results
in broad QRS complexes.

E. Atrioventricular nodal re-entry tachycardia: (AvNRT) Circuits form within the
AVN, causing narrow complex tachycardias. This is very common.

F. Junctional tachycardia: Cells in the AN become the pacemaker, giving nar-
row QRS complexes as impulses reach the ventricles through the normal routes; P
waves may be inverted and late.

G. Bundle branch block: Any of the above conditions can result in broad complex
tachycardias if there is bundle branch block (see p100).

H. Ventricular tachycardia: (vT) This can result from circuits, similar to atrial
flutter, or from focuses of rapidly-firing cells. The QRrs is broad. When a circuit
is in action and its plane rotates, the ECG shows broad complex tachycardia with
regularly increasing and decreasing amplitudes; this is called torsades de pointes.
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Broad complex tachycardia

Definition EcG shows rate of >100 and QRS complexes >120ms. If no clear QRS com-
plexes, it is VF or asystole (or problems with the ECG machine or stickers).

Principles of management

»If the patient is unstable or you are uncertain of what to do, get help fast—the

patient may be periarrest (p804).

e Identify the underlying rhythm and treat accordingly.

 If in doubt, treat as ventricular tachycardia (vT)—the commonest cause.

 Giving AVN blocking agents to treat svT with aberrancy when the patient is in v1
can cause dangerous haemodynamic instability. Treating for vT when the patient is
actually in svT has less potential for deterioration.

o If wpw is suspected, avoid drugs that slow Av conduction—see pl14.

Differential diagnosis

o Ventricular fibrillation—chaotic, no pattern, fig 3.29.

* \entricular tachycardia (v1), figs 3.12, 3.30.

e Torsade de pointes (polymorphic vT)—vT with varying axis (see fig 3.31), may look
like VF. tqT interval is a predisposing factor.

* Any cause of narrow complex tachycardias (p126) when in combination with bun-
dle branch block or metabolic causes of broad @Rs.

* Antidromic AVRT (eg WPW), p127.

Differentiating vt from svt with aberrancy This may be difficult; seek expert

help. Diagnosis is based on the history (IHD increases the likelihood of a ventricular

arrhythmia), a 12-lead EcG, and the response (or lack thereof) to certain medications.

ECG findings in favour of vT:

e +ve or -ve QRS concordance in all chest leads (ie all +ve (R) or all -ve (as)).

QRS >160ms.

* Marked left axis deviation, or ‘northwest axis’ (QRS positive in avr).

e Av dissociation (Ps independent of Qrss) or 2:1 or 3:1 Mobitz 11 heart block.

* Fusion beats or capture beats (figs 3.32, 3.33).

®RSR' pattern where R is taller than R". (R' taller than R suggests RBBB.)

Management See page 805.

Ventricular extrasystoles (ectopics) These are common and can be symptomatic—

patients describe palpitations, a thumping sensation, or their heart ‘missing a beat'.

The pulse may feel irregular if there are frequent ectopics. On EcG, ventricular ectop-

ics are broad QRS complexes; they may be single or occur in patterns:

* Bigeminy—ectopic every other beat, see fig 3.34. EcG machines may disregard the
second QRS and so calculate the rate to be half the true value.

o Trigeminy—every third beat is an ectopic.

e Couplet—two ectopics together.

e Triplet—three ectopics together.

Occasional ventricular ectopics® in otherwise healthy people are extremely common

and rarely significant. Frequent ectopics (>60/hour), particularly couplets and tri-

plets, should prompt testing for underlying cardiac conditions. Post-mi, ventricular

ectopics are associated with increased risk of dangerous arrhythmias. Pay attention

to whether the ectopics all ‘look’ the same on the ECG suggesting a single focus

(monomorphic) or may come from multiple foci (polymorphic). Causes and manage-

ment can be different.
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Fig 3.29 vF (p894).
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Fig 3.30 vt with arate of 235/min.

Fig 3.31 Torsade de pointes tachycardia.

Fig 3.32 Afusion beat (*)—a 'normal beat' fuses with a vT complex creating an unusual complex.

Fig 3.33 A capture beat (*)—a normal @rs amongst runs of vT. This would not be expected if the
QRs breadth were down to bundle branch block or metabolic causes.

Fig 3.34 Bigeminy—a normal aRrs is followed by a ventricular ectopic beat = then a compensatory
pause, this pattern then repeats. The ectopic beats have the same morphology as each other so
probably all share an origin.
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Atrial fibrillation (aF) and flutter

AF® is a chaotic, irregular atrial rhythm at 300-600bpm (fig 3.35); the Av node re-
sponds intermittently, hence an irregular ventricular rhythm. Cardiac output drops
by 10-20% as the ventricles aren't primed reliably by the atria. AFis common in the el-
derly (9%). The main risk is embolic stroke. Warfarin reduces this to 1%/yr from 4%.
So, do an EcG on everyone with an irregular pulse (24h ecG if dizzy, faints, palpita-
tions, etc.). If AF started more than 48h ago, intracardiac clots may have formed, ne-
cessitating anticoagulation prior to cardioversion. see Box ‘Anticoagulation and AF'.

Causes Heart failure; hypertension; IHD (seen in 22% M1 patients);* PE; mitral valve
disease; pneumonia; hyperthyroidism; caffeine; alcohol; post-op; 4K, Mg*. Rare
causes: Cardiomyopathy; constrictive pericarditis; sick sinus syndrome; lung cancer;
endocarditis; haemochromatosis; sarcoid. ‘Lone’ AF means no cause found.

Symptoms May be asymptomatic or cause chest pain, palpitations, dyspnoea, or
faintness. Signs Irregularly irregular pulse, the apical pulse rate is greater than
the radial rate, and the 1st heart sound is of variable intensity; signs of LvF (p800).
»Examine the whole patient: AF is often associated with non-cardiac disease.

Tests £c6 shows absent P waves, irregular @rs complexes, fig 3.35. Blood tests: U&E,
cardiac enzymes, thyroid function tests. Echo to look for left atrial enlargement,
mitral valve disease, poor Lv function, and other structural abnormalities.

Managing acute AF

o If the patient has adverse signs (shock, myocardial ischaemia (chest pain or ECG
changes), syncope, heart failure): »>ABCDE, get senior input »>Ddc cardioversion (syn-
chronized shock, start at 120-150J) + amiodarone if unsuccessful (p807); do not
delay treatment in order to start anticoagulation.

o If the patient is stable & AF started <48h ago: rate or rhythm control may be tried.
For rhythm control, bc cardiovert or give flecainide (CI: structural heart disease,
IHD) or amiodarone. Start heparin in case cardioversion is delayed (see BoX ‘Anti-
coagulation and AF').

o If the patient is stable & AF started >48h ago or unclear time of onset: rate control
(eg with bisoprolol or diltiazem). If rhythm control is chosen, the patient must be
anticoagulated for >3wks first.

e Correct electrolyte imbalances (K*, Mg¥, Ca*); R associated illnesses (eg M1, pneu-
monia); and consider anticoagulation (see Box ‘Anticoagulation and AF).

Managing chronic AF

The main goals are rate control and anticoagulation. Rate control is at least as good
as rhythm control,? but rhythm control may be appropriate if ® symptomatic or ccF
eyounger e presenting for 1st time with lone AF ® AF from a corrected precipitant (eg
NU&E). Anticoagulation: See Box ‘Anticoagulation and AF'.

Rate control: p-blocker or rate-limiting Ca* blocker are 1st choice. If this fails, add
digoxin (p115), then consider amiodarone. Digoxin as monotherapy in chronic AF is
only acceptable in sedentary patients. »Do not give p-blockers with verapamil. Aim
for heart rate <90bpm at rest and 200 minus age (yrs) bpm on exertion. Avoid getting
fixated on a target heart rate.

Rhythm control: Elective pc cardioversion: do echo first to check for intracardiac
thrombi. If there is trisk of cardioversion failure (past failure, or past recurrence)
give amiodarone for 4wks before the procedure and 12 months after. Elective phar-
macological cardioversion: flecainide is 1st choice (ct if structural heart disease, eg
scar tissue from MI: use 1v amiodarone instead). In refractory cases, AvN ablation
with pacing, pulmonary vein ablation, or the maze procedure may be considered.
Paroxysmal AF: 'Pill in the pocket’ (eg sotalol or flecainide PRN) may be tried if: infre-
quent AF, BP >100mmHg systolic, no past Lv dysfunction. Anticoagulate (See Box
‘Anticoagulation and AF'). Consider ablation if symptomatic or frequent episodes.

Atrial flutter See ppl30-1, fig 3.35. Treatment: Similar to AF regarding rate and
rhythm control and the need for anticoagulation.” bc cardioversion is preferred to
pharmacological cardioversion; start with 70-120J. 1v amiodarone may be needed if
rate control is proving difficult. Recurrence rates are high so radiofrequency ablation
is often recommended for long-term management.



Anticoagulation and AF

Acute AF: Use heparin until a full risk assessment for emboli (see below) is made—
eg AF started <48h ago and elective cardioversion is being planned. If >48h, ensure
>3wks of therapeutic anticoagulation before elective cardioversion; NB trans-oe-
sophageal-guided cardioversion is an option if urgent cardioversion is required.
Use a DOAC (eg apixaban) or warfarin (target INR 2-3) if high risk of emboli (past
ischaemic stroke, TIA, or emboli; 275yrs with 18P, DM; coronary or peripheral arte-
rial disease; evidence of valve disease or {Lv function/ccF—only do echo if unsure).®
Use no anticoagulation if stable sinus rhythm has been restored, no risk factors
for emboli, and AF recurrence unlikely (ie no failed cardioversions, no structural
heart disease, no previous recurrences, no sustained AF for >1yr).

Chronic AF: Chronic AF may be paroxysmal (terminates in <7d but may recur),
persistent (lasts >7d), or permanent (long-term, continuous AF, sinus rhythm not
achievable despite treatment). In all cases, the need for anticoagulation should be
assessed using the CHA,DS,-VASC score to assess embolic stroke risk (consider anti-
coagulation if score o >0, 9 >1), and balancing this against the risks of anticoagula-
tion to the patient, assessed with the HAS-BLED score. Long-term anticoagulation
should be with a DoAC (see p350) or warfarin.

CHA,DS,-VASc—Congestive cardiac failure (1 point), Hypertension (1), Age
65-74y (1), Age >74y (2), Diabetes (1), previous Stroke/TiA/thromboembolism (2),
Vascular disease (1), Sex Category (1if female). A score of 2 = an annual stroke risk
of 2.2%. Online calculators can be helpful, eg www.mdcalc.com.

HAS-BLED—1 point for each of: ¢ labile INR ® age >65 ¢ use of medications that can
predispose to bleeding (eg NSAIDs, anti-platelets) e alcohol abuse ®uncontrolled
hypertension e history of, or predisposition to, major bleeding  renal disease ® liver
disease @ stroke history.

In pre-excited AF, accessory pathways capable of conducting at rapid rates (eg
sometimes in WPw syndrome) pass erratic electrical activity from the atria to the
ventricles, unfiltered by the AvN. EcGs will show irregular, broad arS complexes at
>200bpm. Ventricles cannot sustain this rate for long; the patient is at high risk
of vrand vr.

(a)

(b)

(c)
QRS QRS
PRI R

Fig3.35 (a) AF: note the irregular spacing of ars complexes and lack of P waves. (b) AF with a rapid
ventricular response (sometimes referred to as 'fast AF). No pattern to ars complex spacing, and
rate >100bpm. (c) Atrial flutter with 2:1 block (2 P waves for every 1 ars complex). The P waves have
the classic 'sawtooth’ appearance. Alternate P waves are merged with the QRS complex.
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Pacemakers

In normal circumstances the SAN plays the role of pacemaker. On occasion, other
areas of myocardium will set the pace (see earlier in chapter). If the heart is not
pacing itself fast enough, artificial pacing may be required. Options include ‘percus-
sion pacing'—fist strikes to the precordium, used only in periarrest situations; trans-
cutaneous pacing—electrical stimulation via defibrillator pads (p770); temporary
transvenous pacing (p776); and a subcutaneously implanted permanent pacemaker.
Indications for temporary cardiac pacing include
* Symptomatic bradycardia, unresponsive to atropine.
o After acute anterior M1, prophylactic pacing is required in:
- complete Av block
« Mobitz type 1 Av block (Wenckebach)
» Mobitz type 11 Av block
« non-adjacent bifascicular, or trifascicular block (p100).
o After inferior M1, pacing may not be needed in complete Av block if reasonably
stable, rate is >40-50, and QRS complexes are narrow.
 Suppression of drug-resistant tachyarrhythmias by overdrive pacing, eg SvT, vT.
 Special situations: during general anaesthesia; during cardiac surgery; during elec-
trophysiological studies; drug overdose (eg digoxin, p-blockers, verapamil).
»See p776 for further details and insertion technique.

Indications for a permanent pacemaker (PPm) include

* Complete Av block (Stokes-Adams attacks, asymptomatic, congenital).
* Mobitz type 11 AV block (p99).

* Persistent Av block after anterior MI.

* Symptomatic bradycardias (eg sick sinus syndrome, p125).

* Heart failure (cardiac resynchronization therapy).

 Drug-resistant tachyarrhythmias.

Pre-operative assessment Bloods (FBC, clotting screen, renal function), v cannula,
consent, antibiotics as per local protocol.

Post-operative management Prior to discharge, check wound for bleeding or hae-
matoma; check lead positions and for pneumothorax on cxr; check pacemaker func-
tion. During st week, inspect for wound haematoma or dehiscence. Other problems:
lead fracture or dislodgement; pacemaker interference (eg from patient's muscles);
infected device. The battery needs changing every 5-10 years. For driving rules see
pl58.

Pacemaker letter codes These enable pacemaker identification (min is 3 letters):

o Ist letter the chamber paced (A=atria, v=ventricles, b=dual chamber).

* 2nd letter the chamber sensed (A=atria, v=ventricles, D=dual chamber, 0=none).

 3rd letter the pacemaker response (T=triggered, 1=inhibited, b=dual).

* 4th letter (R=rate modulation, P=programmable, M=multiprogrammable).

o 5th letter (P means that in tachycardia the pacemaker will pace the patient.
S means that in tachycardia the pacemaker shocks the patient. D=dual ability to
pace and shock. 0=neither of these).

Cardiac resynchronization therapy (crT) Improves the synchronization of cardi-
ac contraction and reduces mortality* in people with symptomatic heart failure who
have an ejection fraction <35% and a Qrs duration >120ms.* It involves biventricular
pacing (both septal and lateral walls of the Lv) and, if required, also an atrial lead. Tt
may be combined with a defibrillator (CRT-D).

ecc of paced rhythms (fig 3.13 and fig 3.36). Pacemaker input appears as a vertical
‘spike’ on the EcG. This spike can be very small with modern bipolar pacing systems.
Ventricular pacing usually has a broad @rs morphology (similar to LBBB). Systems are
usually programmed ‘on demand’ so will only pace when necessary. Modern systems
are generally very reliable but pacing spikes with no capture afterwards suggests
a problem. Programming of devices is complicated so seek help early if concerned.
Many pacemakers store intracardiac electrograms which can be accessed to cor-
relate rhythm with any symptoms.



Fig 3.36 Ecc of a paced rhythm.

Some pacemaker terms

Fusion beat: Union of native depolarization and pacemaker impulse.

Pseudofusion beat: The pacemaker impulse occurs just after cardiac depolariza-
tion, so it is ineffective, but it distorts the ars morphology.

Pseudopseudofusion beat: If a bvi pacemaker gives an atrial spike within a na-
tive Qrs complex, the atrial output is non-contributory.

Pacemaker syndrome: In single-chamber pacing, retrograde conduction to the
atria, which then contract during ventricular systole. This leads to retrograde flow
in pulmonary veins, and cardiac output, dyspnoea, palpitations, malaise, and even
syncope.

Pacemaker-mediated tachycardia: Retrograde conduction to the atrium is
sensed by the pacemaker and ventricular pacing delivered in response. This again
causes retrograde atrial conduction causing a repetitive sensing/pacing loop. This

_can be fixed by changing pacing programming parameters. )

Congenital arrhythmogenic cardiac conditions

As well as the many acquired conditions that can predispose to arrhythmias
(p125), there are a number of congenital conditions. These may be clinically silent
until a fatal attack and are likely to be responsible for most cases of sudden adult
death syndrome (SADS). They include:

wpw syndrome (Wolff-Parkinson-White; fig 3.37.) Caused by congenital acces-
sory conduction pathway between atria and ventricles. Resting EcG shows short
PR interval, wide ars complex (due to slurred upstroke or ‘delta wave’) and ST-T
changes. Two types: WPW type A (+ve & wave in Vi), WPW type B (-ve & wave in vy).
Tachycardia can be due to an AVRT or pre-excited AF/atrial flutter (p130). Manage-
ment may include ablation of the accessory pathway.

Lats (Long QT syndromes.) These are channelopathies that result in prolonged
repolarization phases, predisposing the patient to ventricular arrhythmias; classi-
cally torsades de pointes. »p804. Conditions associated with LaTs include Jervell
and Lange-Nielsen syndrome (p702) and Romano-Ward syndrome (p710).

ARVC (Arrhythmogenic right ventricular cardiomyopathy.) Rv myocardium is re-
placed with fibro-fatty material. Symptoms: palpitations and syncope during ex-
ercise. ECG changes include epsilon wave; Tinversion and broad QRS in vi-Vs.
Brugada Sodium channelopathy. Diagnosis: classic coved ST elevation in vi-vs plus
suggestive clinical history. ECG changes and arrhythmias can be precipitated by
fever, medications (www.brugadadrugs.org), electrolyte imbalances, and ischaemia.
Many of these patients can be treated medically or conservatively but those at
high risk may require an implantable cardiac defibrillator (icp). Screening family
members is important for picking up undiagnosed cases.

Fig 3.37 This patient has Wolff-Parkinson-White syndrome as they have delta waves (slurred Qrs
upstrokes) in beats 1 and 4 of this rhythm strip. The delta wave both broadens the ventricular
complex and shortens the Printerval. »-If a patient with wpw has AF, avoid Av node blockers such as
diltiazem, verapamil, and digoxin—but flecainide may be used.
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Heart failure—basic concepts

Definition Cardiac output is inadequate for the body's requirements.”
Prevalence 1-3% of the general population; ~10% among elderly patients.*

Key classifications

Systolic failure: Inability of the ventricle to contract normally, resulting in {cardiac
output. Ejection fraction (gF) is <40%. Causes: IHD, M1, cardiomyopathy.

Diastolic failure: Inability of the ventricle to relax and fill normally, causing tfilling
pressures. Typically EF is >50%, this is termed HFpEF (heart failure with preserved
EF). Causes: ventricular hypertrophy, constrictive pericarditis, tamponade, restric-
tive cardiomyopathy, obesity. NB: systolic and diastolic failure pathophysiology often
coexists.

Left ventricular failure (LvF): Symptoms: dyspnoea, poor exercise tolerance, fa-
tigue, orthopnoea, paroxysmal nocturnal dyspnoea (PND), nocturnal cough (£pink
frothy sputum), wheeze (cardiac ‘asthma’), nocturia, cold peripheries, weight loss.
Right ventricular failure (RVF): Causes: LVF, pulmonary stenosis, lung disease (cor
pulmonale, see p194). Symptoms: peripheral oedema (up to thighs, sacrum, abdomi-
nal wall), ascites, nausea, anorexia, facial engorgement, epistaxis.

LVF and RVF may occur independently, or together as congestive cardiac failure (CCF).

Acute heart failure: Often used exclusively to mean new-onset acute or decom-
pensation of chronic heart failure characterized by pulmonary and/or peripheral
oedema with or without signs of peripheral hypoperfusion. Chronic heart failure:
Develops or progresses slowly. Venous congestion is common but arterial pressure
is well maintained until very late.

Low-output heart failure: Cardiac output is ¢ and fails to t normally with exertion.

Causes:

 Excessive preload: eg mitral regurgitation or fluid overload (eg renal failure or too
rapid 1v infusions, particularly in the elderly and those with established HF).

° Pump failure: systolic and/or diastolic HF (see above), theart rate (eg p-blockers,
heart block, post mI), negatively inotropic drugs (eg most antiarrhythmic agents).

 Chronic excessive afterload: eg aortic stenosis, hypertension.

Excessive preload can cause ventricular dilatation, this exacerbates pump failure.
Excessive afterload prompts ventricular muscle thickening (ventricular hypertro-
phy), resulting in stiff walls and diastolic dysfunction.

High-output heart failure: This is rare. Here, output is normal or increased in the
face of ttneeds. Failure occurs when cardiac output fails to meet these needs. It will
occur with anormal heart, but even earlier if there is heart disease. Causes: anaemia,
pregnancy, hyperthyroidism, Paget's disease, arteriovenous malformation, beriberi.
Consequences: initially features of RVF; later LvF becomes evident.

Diagnosis Requires symptoms of failure (see above) and objective evidence of car-
diac dysfunction at rest. For ccF, use the Framingham criteria.®

Signs As described previously plus cyanosis, {BP, narrow pulse pressure, pulsus al-
ternans, displaced apex (Lv dilatation), Rv heave (pulmonary hypertension), signs of
valve diseases. Severity can be graded using the New York classification (see B0X).

Investigations According to NICE® if ECG and B-type natriuretic peptide (BNP; p137)
are normal, heart failure is unlikely, and an alternative diagnosis should be consid-
ered; if either is abnormal, then echocardiography (p110) is required.

Tests FBC; U&E; BNP; CXR (see fig 3.38); ECG; echo. £¢G may indicate cause (look for
evidence of ischaemia, MI, or ventricular hypertrophy). It is rare to get a completely
normal ECG in chronic heart failure. Echocardiography is the key investigation.* Tt
may indicate the cause (M1, valvular heart disease) and can confirm the presence or
absence of Lv dysfunction. Endomyocardial biopsy is rarely needed.

Prognosis Poor with ~25-50% of patients dying within 5yrs of diagnosis. If admis-
sion is needed, 5yr mortality ~75%. Be realistic: in one study, 54% of those dying in
the next 72h had been expected to live for >6months.”
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I Heart disease present, but no undue dyspnoea from ordinary activity.
II Comfortable at rest; dyspnoea during ordinary activities.

11T Less than ordinary activity causes dyspnoea, which is limiting.

IV Dyspnoea present at rest; all activity causes discomfort.

(@

Dilated prominent
upper lobe vessels

Alveolar oedema

Cardiovascular medicine

('Bat's wings')
Cardiomegaly
Kerley B lines
(interstitial
oedema) Pleural

Effusion

Fig 3.38 (a) The cxRr in left ventricular failure. These features can be remembered as ABCDE.
Alveolar oedema, classically this is perihilar ‘bat's wing' shadowing. Kerley B lines—now known
as septal lines. These are variously attributed to interstitial oedema and engorged peripheral lym-
phatics. Cardiomegaly—cardiothoracic ratio >50% on a P film. Dilated prominent upper lobe veins
(upper lobe diversion). Pleural Effusions. Other features include peribronchial cuffing (thickened
bronchial walls) and fluid in the fissures. (b) 'Bat's wing', peri-hilar pulmonary oedema indicating
heart failure and fluid overload.
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Heart failure—management

Acute heart failure »This is a medical emergency (p800).

Chronic heart failure »Stop smoking. Stop drinking alcohol. Eat less salt. Optimize
weight & nutrition.”

e Treat the cause (eg if dysrhythmias; valve disease).

o Treat exacerbating factors (anaemia, thyroid disease, infection, tBp).

* Avoid exacerbating factors, eg NSAIDs (fluid retention) and verapamil (-ve inotrope).
* Annual 'flu vaccine, one-off pneumococcal vaccine.

* Drugs:

1 Diuretics: Give loop diuretics to relieve symptoms, eg furosemide 40mg/24h
PO or bumetanide 1-2mg/24h po. Increase dose as necessary. Se: K', renal im-
pairment. Monitor u&k and add K*-sparing diuretic (eg spironolactone) if K*
<3.2mmol/L, predisposition to arrhythmias, concurrent digoxin therapy, or pre-
existing K*losing conditions. If refractory oedema, consider adding a thiazide,
eg metolazone 5-20mg/24h po. Diuretics improve symptoms but studies show-
ing mortality benefit are lacking.

2 Ace-i: Consider in all those with left ventricular systolic dysfunction (Lvsp);
improves symptoms and prolongs life (see pl14-5). If cough is a problem, an
angiotensin receptor blocker (ARB) may be substituted. Se: tK*.

3 p-blockers: (eg carvedilol) +mortality in heart failure—benefit additional to
those of ACE-i in patients with systolic dysfunction.® Use with caution: 'start
low and go slow’; if in doubt seek specialist advice first; wait =22weeks between
each dose increment. p-blocker therapy in patients hospitalized with decom-
pensated heart failure is associated with lower post-discharge mortality risk
and improved treatment rates.*

4 Mineralocorticoid receptor antagonists: Spironolactone (25mg/24h Po)
imortality by 30% when added to conventional therapy.® Use in those still
symptomatic despite optimal therapy as listed previously, and in post-mI pa-
tients with LvsD. Spironolactone is K*-sparing, but there is little risk of signifi-
cant hyperkalaemia, even when given with ACE-i. Nevertheless, U&E should be
monitored, particularly if the patient has known ckb. Eplerenone is an alterna-
tive if spironolactone is not tolerated.

5 Digoxin: Helps symptoms even in those with sinus rhythm, and should be con-
sidered for patients with Lvsb who have signs or symptoms of heart failure
while receiving standard therapy, including ACE-i and p-blockers, or in patients
with AF. Dose example: 125mcg/24h po if sinus rhythm. Monitor U&E; maintain K*
at 4-5mmol/L as K" risks digoxin toxicity, and vice versa. Digoxin levels: p756.
Other inotropes are unhelpful in terms of outcome.

6 Vasodilators: The combination of hydralazine (Se: drug-induced lupus) and
isosorbide dinitrate should be used if intolerant of ACE-i and ARBs as it reduces
mortality. It also reduces mortality when added to standard therapy (including
ACE-) in black patients with heart failure.!

Intractable heart failure Reassess the cause. Are they taking the drugs?—at maxi-
mum dose? Switching furosemide to bumetanide (one 5mg tab~200mg furosemide)
might help. Inpatient management may include:

* Minimal exertion; Na* & fluid restriction (1.5L/24h po).

* Metolazone (as above) and 1v furosemide (p800).

* Opiates and 1v nitrates may relieve symptoms (p800).

* Weigh daily. Do frequent U&E (beware K*).

 Give DVT prophylaxis: heparin + TED stockings (p578).

1In extremis: Try 1v inotropes (p802; it may be difficult to wean patients off them).
Consider: Cardiac resynchronization (pl32), Lv assist device (Box 'Pulseless pa-
tients’), or transplantation.

Palliative care Treat/prevent comorbidities (eg 'flu vaccination). Good nutrition
(allow alcohol!). Involve Gp: continuity of care and discussion of prognosis is much
appreciated.” Dyspnoea, pain (from liver capsule stretching), nausea, constipation,
and ¥mood all need tackling.” Opiates improve pain and dyspnoea. O, may help.



Pulseless patients

Left ventricular assist devices (LvADs) are increasingly used as bridging therapies
for patients awaiting heart transplantation (fig 3.39). An internalized pump forces
blood through tubing from the left ventricle to the aorta. To power the pump, the
patient attaches the device to the mains electricity, and uses batteries when out
and about. Patients with continuous (rather than pulsatile) flow LvADs have no
pulse (fig 3.39c) and ascultation will reveal a loud, continuous, mechanical hum. If
the patient collapses and there is no hum, resuscitation should include checking
the LVAD power supply!

Fig 3.39 (a) cxrof a patient with a continuous flow LvAD. Blood is taken from the Lv apex and

pumped into the aorta. (b) Retinal flow velocity trace from a normal subject—large peaks in flow

rate during systole. (c) Retinal flow velocity trace from a patient with an LvAD. The flow rate only

slightly rises during systole as the flow from the LvAD is continuous.

Image in a) reproduced from Gardener et al., Heart Failure, 2014, with permission from Oxford University
Press. (b) and (c) courtesy of Barry McDonnell.

Natriuretic peptides

Secretory granules have long been known to exist in the atria, and if homogenized
atrial tissue is injected into rats, their urine volume (and Na* excretion) rises; this
is because of atrial natriuretic peptide (ANP). BNP is a similar hormone originally
identified from pig brain (hence the B), but most BNP is secreted from ventricular
myocardium. Plasma BNP is closely related to Lv pressure and in MI and Lv dys-
function, these hormones can be released in large quantities. Secretion is also
increased by tachycardia, glucocorticoids, and thyroid hormones.

Role: ANP and BNP assist the stretched atria and ventricles by increasing GFR and
decreasing renal Na* resorption, thereby reducing fluid load; and by relaxing
smooth muscle, thereby decreasing preload.

BNP as a biomarker of heart failure: tBNP distinguishes heart failure from other
causes of dyspnoea more accurately than other biomarkers and Lv ejection frac-
tion (sensitivity: >90%; specificity: 80-90%). The rises are greater with left than
right heart failure and with systolic than diastolic dysfunction.

What Bnp threshold for diagnosing heart failure: Tf BNP >100ng/L, this ‘diag-
noses’ heart failure better than other clinical variables or clinical judgement (his-
tory, examination, and CXR). BNP can be used to ‘rule out’ heart failure if <50ng/L. A
BNP >50ng/L does not exclude other coexisting diseases; conditions that can cause
BNP rises include tachycardia, cardiac ischaemia, CoPD, PE, renal disease, sepsis, he-
patic cirrhosis, diabetes, and old age. Also, assays vary, so liaise with your lab.

Prognosis in heart failure: The higher the BNP, the higher the cardiovascular and
all-cause mortality (independent of age, NYHA class, previous M1, and LV ejection
fraction) and the greater the risk of sudden death. So, a patient whose symptoms
are currently well controlled may benefit from more aggressive treatment if their
BNP if persistently raised.

Cardiovascular medicine
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Hypertension

Hypertension* is the most important risk factor for premature death and cvp; caus-
ing ~50% of all vascular deaths (8x10°/yr). Usually asymptomatic, so regular screen-
ing (eg 3-yrly) is a vital task—most preventable deaths are in areas without universal
screening.®

Defining hypertension Bp has a skewed normal distribution (p751) within the popu-
lation, and risk is continuously related to BP, so it is impossible to define ‘hyperten-
sion’.® We choose to select a value above which risk is significantly increased and
the benefit of treatment is clear cut, see below. Don't rely on a single reading—assess
over a period of time (how long depends on the BP and the presence of other risk
factors or end-organ damage). Confirm with 24hr ambulatory B monitoring (ABPM);
or a week of home readings. NB: the diagnostic threshold is lower ~135/85mmHg.

Whom to treat All with BP 2160/100mmHg (or ABPM =150/95mmHg). For those
=140/90, the decision depends on the risk of coronary events, presence of diabetes,
or end-organ damage; see fig 3.40.* The HYVET study showed that there is even sub-
stantial benefit in treating the over-80s.”” Lower thresholds may be appropriate for
young people—BP is on average lower in young people (eg 100-110/60-70 in 18-year-
olds) and they have a 'lifetime’ of risk ahead of them; but evidence to treat is lacking.
White-coat hypertension Refers to an elevated clinic pressure, but normal AsPm
(day average <135/85). NICE says don't treat; but more likely to develop hypertension
in future, and may have trisk of cvb. Masked hypertension is the opposite.

‘Malignant’ or accelerated phase hypertension: A rapid rise in BP leading to vas-
cular damage (pathological hallmark is fibrinoid necrosis). Usually there is severe
hypertension (eg systolic >200, diastolic>130mmHg) + bilateral retinal haemorrhages
and exudates; papilloedema may or may not be present. Symptoms are common,
eg headache + visual disturbance. It requires urgent treatment, and may also pre-
cipitate acute kidney injury, heart failure, or encephalopathy, which are hypertensive
emergencies. Untreated, 90% die in lyr; treated, 70% survive 5yrs. It is more com-
mon in younger and in black subjects. Look hard for any underlying cause.

Primary or ‘essential’ hypertension: (Cause unknown.) ~95% of cases.

Secondary hypertension: ~5% of cases. Causes include:

® Renal disease: the most common secondary cause. 75% are from intrinsic renal
disease: glomerulonephritis, polyarteritis nodosa (PAN), systemic sclerosis, chronic
pyelonephritis, or polycystic kidneys. 25% are due to renovascular disease, most
frequently atheromatous (elderly & cigarette smokers, eg with peripheral vascular
disease) or rarely fibromuscular dysplasia (young @).

 Endocrine disease: Cushing's (p224) and Conn's syndromes (p228), phaeochromo-
cytoma (p228), acromegaly, hyperparathyroidism.

® Others: coarctation (pl56), pregnancy (0HcS p48), liquorice, drugs: steroids, MAOT,
oral contraceptive pill, cocaine, amphetamines.

Signs and symptoms Usually asymptomatic (except malignant hypertension, see
earlier in topic). Headache is no more common than in the general population. Al-
ways examine the cvs fully and check for retinopathy. Are there features of an un-
derlying cause (phaeochromocytoma, p228, etc.), signs of renal disease, radiofemoral
delay, or weak femoral pulses (coarctation), renal bruits, palpable kidneys, or Cush-
ing's syndrome? Look for end-organ damage: LvH, retinopathy and proteinuria—indi-
cates severity and duration of hypertension and associated with a poorer prognosis.
Tests To confirm diagnosis: ABPM or home BP monitoring. To help quantify overall
risk: Fasting glucose; cholesterol. 7o look for end-organ damage: EcG or echo (any
Lv hypertrophy? past mI?); urine analysis (protein, blood). To ‘exclude’ secondary
causes: U&E (eg K't in Conn's); Ca* (t in hyperparathyroidism). Special tests: Re-
nal ultrasound/arteriography (renal artery stenosis); 24h urinary meta-adrenaline
(p228); urinary free cortisol (p225); renin; aldosterone; MR aorta (coarctation).



Grading hypertensive retinopathy

1 Tortuous arteries with thick shiny walls (silver or copper wiring, p560, fig 12.18).
2 AV nipping (narrowing where arteries cross veins, p560, fig 12.19).

3 Flame haemorrhages and cotton-wool spots.

4 Papilloedema, p560, fig 12.20.

Measuring BpP with a sphygmomanometer

e Use the correct size cuff. The cuff width should be >40% of the arm circum-
ference. The bladder should be centred over the brachial artery, and the cuff
applied snugly. Support the arm in a horizontal position at mid-sternal level.

o Inflate the cuff while palpating the brachial artery, until the pulse disappears.
This provides an estimate of systolic pressure.

o Inflate the cuff until 30mmHg above systolic pressure, then place stethoscope
over the brachial artery. Deflate the cuff at 2mmHg/s.

e Systolic pressure: appearance of sustained repetitive tapping sounds (Korotkoff 1).

e Diastolic pressure: usually the disappearance of sounds (Korotkoff v). However,
in some individuals (eg pregnant women) sounds are present until the zero point.
In this case, the muffling of sounds, Korotkoff 1v, should be used. State which is
used for a given reading. For children, see 0HcS p157.

e For advice on using automated sphygmomanometers and a list of validated de-
vices see http://www.bhsoc.org/latest-guidelines/how-to-measure-blood-pressure/

Managing suspected hypertension

Clinic blood pressure Clinic blood pressure Clinic blood pressure
<140/90mmHg ‘ ‘ =140/90mmHg ‘ ‘ =180/110mmHg ‘
Normotensive

Consider starting
antihypertensive
drug R immediately.
Consider referral.
Y
Offer ABPM.
Calculate cv risk and look for organ damage.
ABPM <135/85mmHg

ABPM =135/85mmHg
R if cv risk >20%/10yrs

Normotensive
NICE says noR.
Consider R, if clear
end-organ damage or
high risk.

or end organ damage

Fig 3.40 Managing suspected hypertension.
Target pressure is <140/90mmHg (150/90 if aged >80), but in diabetes mellitus aim for <130/80mmHg, and
<125/75 if proteinuria. To quantify cv risk, see www.bhsoc.org. NB: ¢V threshold of 20% =~ 15% for CHD alone.
Examples of target (end-organ) damage: ®LvH ® PMH of MI or angina ®PMH of stroke/TIA ® Peripheral
vascular disease ®Renal failure.
Data source NICE cG127, https://www.nice.org.uk/guidance/cgl27/resources/hypertension-in-adults-
diagnosis-and-management-35109454941637.
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Hypertension—management

Look for and treat underlying causes (eg renal disease, talcohol: see p138). Drug
therapy reduces the risk of cvD and death. Almost any adult over 50 would benefit
from antihypertensives, whatever their starting Bp.# Treatment is especially impor-
tant if: BPis persistently 2160/100mmHg or cardiovascular risk t (10yr risk of vascular
disease 220%), or existing vascular disease or target organ damage (eg brain, kidney,
heart, retina) with P >140/90mmHg. Essential hypertension is not ‘curable’ and long-
term treatment is needed.

Treatment goal <140/90mmHg (<130/80 in diabetes, 150/90 if aged >80). Reduce
blood pressure slowly; rapid reduction can be fatal, especially in the context of an
acute stroke. These may fall—SPRINT* showed a target of 120/80 was beneficial.

Lifestyle changes {Concomitant risk factors: stop smoking; low-fat diet. Reduce
alcohol and salt intake; increase exercise; reduce weight if obese.

Drugs The ALLHAT study suggests that adequate Bp reduction is more important than
the specific drug used.® However, p-blockers seem to be less effective than other
drugs at reducing major cardiovascular events, particularly stroke. p-blockers and
thiazides may increase the risk of new-onset diabetes, Ca*-channel blockers appear
neutral, and ACE-i or ARB may reduce the risk.*

Monotherapy: If =55yrs, and in black patients of any age, Ist choice is a Ca*-channel
antagonist or thiazide. If <55, 1st choice is ACE-i (or ARB if ACE-i intolerant, eg cough).
p-blockers are not 1st line for hypertension, but consider in younger people, particu-
larly if: intolerance or contraindication to ACE-i/ARB, she is a woman of child-bearing
potential, or there is tsympathetic drive.

Combination B: ACE-i + Ca*-channel antagonist or diuretic is logical, and has been
commonly used in trials. There is little evidence on using 3 drugs but current recom-
mendation is Ace-i, Ca*-channel antagonist, and thiazide.* If 8P still uncontrolled
on adequate doses of 3 drugs, add a 4th—consider: spironolactone 25-50mg/24h or
higher-dose thiazide, but monitor u&ke. Alternatively, p-blocker, or selective a-blocker
and get help. Check compliance (urinary drug screen, or observed R).

Drug examples Thiazides: Eqg chlortalidone 25-50mg/24h Po mané. SE: K', INa",
impotence. ct: gout. Ca”-channel antagonists: Eg nifedipine MR, 30-60mg/24h po.
se: flushes, fatigue, gum hyperplasia, ankle oedema; avoid short-acting form. Ace-i:
Eg lisinopril 10-40mg/24h po (max 40mg/d). ACE-i may be Ist choice if co-existing LVF,
or in diabetics (esp. if microalbuminuria, p314) or proteinuria. SE: cough, 1<, renal
failure, angio-oedema. cI: bilateral renal artery or aortic valve stenosis; pll4. ARB:
Candesartan (8-32mg/d); caution if valve disease or cardiomyopathy; monitor K*.
SE: vertigo, urticaria, pruritus. Useful if ACE-i induces cough. p-blockers: Eg biso-
prolol 2.5-5mg/24h po. SE: bronchospasm, heart failure, cold peripheries, lethargy,
impotence. CI: asthma; caution in heart failure. Consider aspirin when 8P controlled,
if aged >55yrs. Add a statin if cholesterol raised. »Most drugs take 4-8wks to gain
maximum effect: don't assess efficacy with just one BP measurement.

Malignant hypertension (fig 3.41) In general, use oral therapy, unless there is
encephalopathy or ccr. The aim is for a controlled reduction in BP over days, not
hours. Avoid sudden drops in BP as cerebral autoregulation is poor (tstroke risk).
Bed rest; there is no ideal hypotensive, but atenolol or long-acting Ca* blockers may
be used po.

Encephalopathy: (Headache, focal cNs signs, seizures, coma.) Aim to reduce BP
to ~110mmHg diastolic over 4h. Admit to monitored area. Insert intra-arterial line
for pressure monitoring. Either 1v labetalol (eg 50mg 1v over 1min, repeated every
5min, max 200mg) or sodium nitroprusside infusion (0.5mcg/kg/min 1v1 titrated up
to 8mcg/kg/min, eg 50mg in 1L glucose 5%; expect to give 100-200mL/h for a few
hours only, to avoid cyanide risk).

»Never use sublingual nifedipine to reduce BP (rapid drop in BP may cause stroke ).*
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Fig 3.41 Left ventricular hypertrophy—this is from a patient with malignant hypertension—note the sum of the s-wave in v, and R-wave in Ve is greater than 35mm.
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Rheumatic fever (RF)

This systemic infection is still common in developing countries but increasingly rare
in the West. Peak incidence: 5-15yrs. Tends to recur unless prevented. Pharyngeal
infection with Lancefield group A p-haemolytic streptococci triggers rheumatic fe-
ver 2-4wks later, in the susceptible 2% of the population. An antibody to the car-
bohydrate cell wall of the streptococcus cross-reacts with valve tissue (antigenic
mimicry) and may cause permanent damage to the heart valves.

Diagnosis Use the revised Jones criteria (may be over-rigorous). There must be
evidence of recent strep infection plus 2 major criteria, or 1 major + 2 minor.

Evidence of group A p-haemolytic streptococcal infection:

* Positive throat culture (usually negative by the time RF symptoms appear).

* Rapid streptococcal antigen test +ve.

e Elevated or rising streptococcal antibody titre (eg anti-streptolysin O (Aso) or
DNase B titre).

* Recent scarlet fever.

Major criteria:

 Carditis: tachycardia, murmurs (mitral or aortic regurgitation, Carey Coombs’
murmur, p46), pericardial rub, ccF, cardiomegaly, conduction defects (45-70%). An
apical systolic murmur may be the only sign.”

o Arthritis: a migratory, ‘flitting’ polyarthritis; usually affects larger joints (75%).

® Subcutaneous nodules: small, mobile, painless nodules on extensor surfaces of
joints and spine (2-20%).

® Erythema marginatum: (fig 3.42) geographical-type rash with red, raised edges
and clear centre; occurs mainly on trunk, thighs and arms in 2-10% (p562).

* Sydenham’s chorea (St Vitus’ dance): occurs late in 10%. Unilateral or bilateral
involuntary semi-purposeful movements. May be preceded by emotional lability
and uncharacteristic behaviour.

Minor criteria:

* Fever.

 Raised ESR or CRP.

o Arthralgia (but not if arthritis is one of the major criteria).
* Prolonged PR interval (but not if carditis is major criterion).
* Previous rheumatic fever.

Management

 Bed rest until cRp normal for 2wks (may be 3 months).

* Benzylpenicillin 0.6-1.2g 1v stat, then phenoxymethylpenicillin 250-500mg 4 times daily
Po for 10 days (if allergic to penicillin, give erythromycin or azithromycin for 10 days).

* Analgesia for carditis/arthritis: aspirin 100mg/kg/d Po in divided doses (max 4-8g/d)
for 2d, then 70mg/kg/d for 6wks. Monitor salicylate level. Toxicity causes tinnitus,
hyperventilation, and metabolic acidosis. Risk of Reye syndrome in children. Alterna-
tive: NSAIDs (p546). If moderate-to-severe carditis is present (cardiomegaly, CCF, or
3rd-degree heart block), add oral prednisolone to salicylate therapy. In case of heart
failure, treat appropriately (p136), with severe valve disease, surgery may be required.

* Immobilize joints in severe arthritis.

 Haloperidol (0.5mg/8h po) or diazepam for the chorea.

Prognosis 60% with carditis develop chronic rheumatic heart disease. This cor-
relates with the severity of the carditis. Acute attacks last an average of 3 months.
Recurrence may be precipitated by further streptococcal infections, pregnancy, or
use of the oral contraceptive pill. Cardiac sequelae affect mitral (70%), aortic (40%),
tricuspid (10%), and pulmonary (2%) valves. Incompetent lesions develop during the
attack, stenoses years later.

Secondary prophylaxis Penicillin v 250mg/12h po. Alternatives: sulfadiazine 1g dai-
ly (0.5¢ if <30kg) or erythromycin 250mg twice daily (if penicillin allergic). Duration:
If carditis+persistent valvular disease, continue at least until age of 40 (sometimes
lifelong). If carditis but no valvular disease, continue for 10yrs. If there is no carditis,
Syrs of prophylaxis (until age of 21) is sufficient.



Fig 3.42 Erythema marginatum.
Image courtesy of Dr Maria Angelica Binotto.
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Mitral valve disease

Mitral regurgitation (Mr) Backflow through the mitral valve during systole.

Causes: Functional (Lv dilatation); annular calcification (elderly); rheumatic fever;
infective endocarditis; mitral valve prolapse; ruptured chordae tendinae; papillary
muscle dysfunction/rupture (eg post-m1); connective tissue disorders (Ehlers-Danlos,
Marfan's); cardiomyopathy; congenital (may be associated with other defects, eg Asp,
AV canal); appetite suppressants (eg fenfluramine, phentermine).

Symptoms: Dyspnoea; fatigue; palpitations; symptoms of causative factor (eg fever).
Signs: AF; displaced, hyperdynamic apex; pansystolic murmur at apex radiating to
axilla; soft sy; split sp; loud P, (pulmonary hypertension). Severity: the more severe,
the larger the left ventricle.

Tests: EcG: AF; P-mitrale if in sinus rhythm (may mean tleft atrial size); LvH. cXR: big LA
& Lv; mitral valve calcification; pulmonary oedema.

Echocardiogram: To assess Lv function and MR severity and aetiology (transoesoph-
ageal to assess severity and suitability for repair rather than replacement). Cardiac
catheterization to confirm diagnosis, exclude other valve disease, and assess coro-
nary artery disease (can combine CABG with valve surgery).

Management: Control rate if fast AF. Anticoagulate if: AF; history of embolism; pros-
thetic valve; additional mitral stenosis. Diuretics improve symptoms. Surgery* for
deteriorating symptoms; aim to repair or replace the valve before Lv is irreversibly
impaired.

Mitral valve prolapse: Is the most common valvular abnormality (prevalence: ~5%).
Occurs alone or with: Asb, patent ductus arteriosus, cardiomyopathy, Turner's syn-
drome, Marfan's syndrome, osteogenesis imperfecta, pseudoxanthoma elasticum,
wpw (p133). Symptoms: Usually asymptomatic. May develop atypical chest pain,
palpitations, and autonomic dysfunction symptoms. Signs: Mid-systolic click and/
or a late systolic murmur. Complications: MR, cerebral emboli, arrhythmias, sud-
den death. Tests: Echo is diagnostic. £c6 may show inferior T-wave inversion. R:
p-blockers may help palpitations and chest pain. Surgery if severe MR.

Mitral stenosis Causes: Rheumatic fever, congenital, mucopolysaccharidoses,
endocardial fibroelastosis, malignant carcinoid (p271; rare), prosthetic valve.

Presentation: Normal mitral valve orifice area is ~4-6cm? Symptoms usually be-
gin when the orifice becomes <2cm? Pulmonary hypertension causes dyspnoea,
haemoptysis, chronic bronchitis-like picture; pressure from large left atrium on local
structures causes hoarseness (recurrent laryngeal nerve), dysphagia (oesophagus),
bronchial obstruction; also fatigue, palpitations, chest pain, systemic emboli, infec-
tive endocarditis (rare).

Signs: Malar flush on cheeks (due to icardiac output); low-volume pulse; AF common
(due to enlarged LA); tapping, non-displaced, apex beat (palpable s); Rv heave. On
auscultation: loud s3; opening snap (pliable valve); rumbling mid-diastolic murmur
(heard best in expiration, with patient on left side). Graham Steell murmur (p46) may
occur. Severity: the more severe the stenosis, the longer the diastolic murmur, and
the closer the opening snap is to S.

Tests: ECG: AF; P-mitrale; RVH; progressive RAD. CXR: left atrial enlargement (double
shadow in right cardiac silhouette); pulmonary oedema; mitral valve calcification.
Echo is diagnostic. Significant stenosis exists if the valve orifice is <lcm?m? body
surface area. Indications for cardiac catheterization: previous valvotomy; signs of
other valve disease; angina; severe pulmonary hypertension; calcified mitral valve.
Management: If in AF, rate control (p130) is crucial; anticoagulate with warfarin
(p350). Diuretics ¢ preload and pulmonary venous congestion. If this fails to control
symptoms, balloon valvuloplasty (if pliable, non-calcified valve), open mitral valvot-
omy, or valve replacement.

4 In patients with severe symptoms for whom open surgery is too dangerous, consider transcatheter valve
repair, eg with MitraClip®. This is only available in specialist centres.



What Becomes of the Broken Hearted?

‘For who loveth extreamely, and feeleth not that passion to dissolve his hearte?
Who rejoyceth, and proveth not his heart dilated?
Who is moyled with heavinesse, or plunged with payne,
and perceiveth not his heart to bee coarcted?
Whom inflameth ire, and hath not heart-burning?
By these experiences, wee prove in our hearts the working of Passions,
and by the noyse of their tumult, wee understand the woorke of their presence’
Thomas Wright, The Passions of the Minde in Generall, 1604

From Aztec priests raising beating human hearts to the Sun-God, to heart meta-
phors in song lyrics today, ideas of links between the heart and human psychoso-
cial self/soul/experience-of-being have pervaded the imaginative landscapes of
cultures throughout time and place.

Some of these links relate to physiological changes associated with emotion-trig-
gered adrenaline surges—'my heart raced’, for example, is a phrase we relate to
both physically and emotionally. Other heart-phrases result from poetic extrapola-
tions of heart/self ideas and have no physiological explanation, eg ‘he wears his
heart on his sleeve'.

Evidence is building that heart/self interactions exist beyond metaphor and symp-
tomatic ‘flight-or-fight' responses. Affective disorders, certain personality types,
and traumatic life-experiences increase the risk of cardiac disease, even when life-
style factors are controlled for.** In ‘broken heart syndrome’ (Takotsubo cardio-
myopathy), ventricular contraction morphology changes in response to emotional
or physical stress (fig 3.43). It mimics a myocardial infarction in terms of clinical
history, EcG changes, and troponin rises, but the prognosis and management may
be quite different so accurate diagnosis is important.

As physicians, we often focus on explainable physical aspects of disease, but the
physical and psychosocial are inconveniently related and both should be assessed
to determine best management. Should an IHD sufferer be offered cBT alongside
their statins? Could a grieving patient’s ‘M1 be Takotsubo cardiomyopathy? To an-
swer these questions we must look beyond ECGs and troponin, to the ‘heart-ache’
of the literary and philosophical kinds.

Fig 3.43 (a) Left ventriculogram of a heart in diastole. (b) The same patient's heart in systole.
The apex is ballooning whilst the base contracts, causing inefficient pumping and a risk of rup-
\ture. This pattern is classic of Takotsubo cardiomyopathy.
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Aortic valve disease

Aortic stenosis (As) Causes: Senile calcification is the commonest.” Others: con-
genital (bicuspid valve, Williams syndrome, pl49), rheumatic heart disease.

Presentation: Think of As in any elderly person with chest pain, exertional dysp-
noea, or syncope. The classic triad includes angina, syncope, and heart failure. Also:
dyspnoea; dizziness; faints; systemic emboli if infective endocarditis; sudden death.
Signs: Slow rising pulse with narrow pulse pressure (feel for diminished and delayed
carotid upstroke—parvus et tardus); heaving, non-displaced apex beat; Lv heave;
aortic thrill; ejection systolic murmur (heard at the base, left sternal edge and the
aortic area, radiates to the carotids). sy is usually normal. As stenosis worsens, Az is
increasingly delayed, giving first a single s, and then reversed splitting. But this sign
is rare. More common is a quiet A,. In severe AS, A, may be inaudible (calcified valve).
There may be an ejection click (pliable valve) or an Sa.

Tests: EcG: LvH with strain pattern; P-mitrale; LAD; poor R-wave progression; LBBB
or complete Av block (calcified ring). cxr: LvH; calcified aortic valve (fig 3.44); post-
stenotic dilatation of ascending aorta. Echo: diagnostic (pl10). Doppler echo can
estimate the gradient across valves: severe stenosis if peak gradient =40mmHg (but
beware the poor left ventricle not able to generate gradient) and valve area <lcm?
If the aortic jet velocity is >4m/s (or is increasing by >0.3m/s per yr) risk of complica-
tions is increased.” Cardiac catheter can assess: valve gradient; Lv function; coronary
artery disease; risks: emboli generation.

Differential diagnosis: Hypertrophic cardiomyopathy (Hcm, p152); aortic sclerosis.

Management: Tf symptomatic, prognosis is poor without surgery: 2-3yr survival if
angina/syncope; 1-2yr if cardiac failure. If moderate-to-severe and treated medi-
cally, mortality can be as high as 50% at 2yrs, therefore prompt valve replacement
(p148) is usually recommended. In asymptomatic patients with severe As and a dete-
riorating ECG, valve replacement is also recommended. If the patient is not medically
fit for surgery, percutaneous valvuloplasty/replacement (TAvi = transcatheter aortic
valve implantation) may be attempted (fig 3.45).

Aortic sclerosis Senile degeneration of the valve. There is an ejection systolic mur-
mur; but no carotid radiation, and normal pulse (character and volume) and s,.

Aortic regurgitation (AR) Acute: Infective endocarditis, ascending aortic dis-
section, chest trauma. Chronic: Congenital, connective tissue disorders (Marfan's
syndrome, Ehlers-Danlos), rheumatic fever, Takayasu arteritis, rheumatoid arthritis,
SLE, pseudoxanthoma elasticum, appetite suppressants (eg fenfluramine, phenter-
mine), seronegative arthritides (ankylosing spondylitis, Reiter's syndrome, psoriatic
arthropathy), hypertension, osteogenesis imperfecta, syphilitic aortitis.

Symptoms: Exertional dyspnoea, orthopnoea, and pPND. Also: palpitations, angina,
syncope, CCF. Signs: Collapsing (water-hammer) pulse (p42); wide pulse pressure;
displaced, hyperdynamic apex beat; high-pitched early diastolic murmur (heard best
in expiration, with patient sat forward). Eponyms: Corrigan’s sign: carotid pulsation;
de Musset’s sign: head nodding with each heart beat; Quincke’s sign: capillary pulsa-
tions in nail beds; Duroziez's sign: in the groin, a finger compressing the femoral ar-
tery 2cm proximal to the stethoscope gives a systolic murmur; if 2cm distal, it gives
a diastolic murmur as blood flows backwards; Traube’s sign: ‘pistol shot’ sound over
femoral arteries; an Austin Flint murmur (p46) denotes severe AR.

Tests: ECG: LVH. CXR: cardiomegaly; dilated ascending aorta; pulmonary oedema. Echo
is diagnostic. Cardiac catheterization to assess: severity of lesion; anatomy of aortic
root; Lv function; coronary artery disease; other valve disease.

Management: The main goal of medical therapy is to reduce systolic hypertension;
ACE-i are helpful. Echo every 6-12 months to monitor. Indications for surgery: severe
AR with enlarged ascending aorta, increasing symptoms, enlarging Lv or deterio-
rating Lv function on echo; or infective endocarditis refractory to medical therapy.
Aim to replace the valve before significant Lv dysfunction occurs. Predictors of poor
post-operative survival: ejection fraction <50%, NYHA class 11T or 1v (p135), duration
of ccF >12 months.
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Fig 3.44 Severely calcified aortic valve.
Reproduced with permission from Hamid Reza Taghipour.

Fig 3.45 This is one of the two main types of
transcatheter aortic valve implants: animal
valve leaflets mounted on metal stents. This ex-
traordinary stucture must be resilient against the
movement of the heart walls and the powerful flow
of blood; it must avoid obstructing forward flow
of blood whilst providing a near-complete block to
backflow; and it has surfaces of foreign material yet
must avoid triggering clots or allowing microbial
growth. On top of this, it must be able to fold down
over a wire to allow safe passage through the ar-
terial tree from the groin to the heart, before being
opened out by an inflated balloon.

Image courtesy of Edwards Lifesciences LLC, Trvine,
CA. Edwards, Edwards Lifesciences, Edwards SAPIEN,
SAPIEN, SAPIEN XT and SAPIEN 3 are trademarks of

Edwards Lifesciences Corporation.
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Right heart valve disease

Tricuspid regurgitation Causes: Functional (Rv dilatation; eg due to pulmonary
hypertension induced by Lv failure or PE); rheumatic fever; infective endocarditis (1v
drug abuser®); carcinoid syndrome; congenital (eg AsD, Av canal, Ebstein's anomaly
(downward displacement of the tricuspid valve—see 0HcS p642)); drugs (eg ergot-
derived dopamine agonists, p495; fenfluramine). Symptoms: Fatigue; hepatic pain
on exertion (due to hepatic congestion); ascites; oedema and symptoms of the
causative condition. Signs: Giant v waves and prominent y descent in Jvp (p43); RV
heave; pansystolic murmur, heard best at lower sternal edge in inspiration; pulsatile
hepatomegaly; jaundice; ascites. Management: Drugs: diuretics for systemic con-
gestion; drugs to treat underlying cause. Valve repair or replacement (~10% 30-day
mortality). Tricuspid regurgitation resulting from myocardial dysfunction or dilata-
tion has a mortality of up to 50% at 5 yrs.

Tricuspid stenosis Causes: Main cause is rheumatic fever, which almost always
occurs with mitral or aortic valve disease. Also: congenital, infective endocarditis.
Symptoms: Fatigue, ascites, oedema. Signs: Giant @ wave and slow y descent in
JVP (p43); opening snap, early diastolic murmur heard at the left sternal edge in
inspiration. AF can also occur. Diagnosis: Echo. Treatment: Diuretics; surgical repair.

Pulmonary stenosis Causes: Usually congenital (Turner syndrome, Noonan syn-
drome, Williams syndrome, Fallot's tetralogy, rubella). Acquired causes: rheumatic
fever, carcinoid syndrome. Symptoms: Dyspnoea; fatigue; oedema; ascites. Signs: Dys-
morphic facies (congenital causes); prominent a wave in Jvp; RV heave. In mild stenosis,
there is an ejection click, ejection systolic murmur (which radiates to the left shoulder);
widely split S,. In severe stenosis, the murmur becomes longer and obscures A. P,
becomes softer and may be inaudible. Tests: ECG: RAD, P-pulmonale, RVH, RBBB; echo/TOE
(p110); cxR: prominent pulmonary arteries caused by post-stenotic dilatation. Cardiac
catheterization is diagnostic. Treatment: Pulmonary valvuloplasty or valvotomy.

Pulmonary regurgitation Causes: Any cause of pulmonary hypertension (pl94).
Signs: Decrescendo murmur in early diastole at the left sternal edge (the Graham
Steell murmur if associated with mitral stenosis and pulmonary hypertension).

Cardiac surgery

Cardiac surgery has come on a long way since 1923 when Dr Henry Souttar®* used
his finger to open a stenosed mitral valve in a beating heart.* Cardiac bypass allows
prolonged access to the open, static heart, during which complex and high-precision
repair and replacement of valves and aortic roots can occur. Transcatheter proce-
dures are playing an increasing role in the management of cardiovascular disease.
Key open heart procedures include:

Valve replacements Mechanical valves may be of the ball-cage (Starr-Edwards),
tilting disc (Bjork-Shiley), or double tilting disc (St Jude) type. These valves are very
durable but the risk of thromboembolism is high; patients require lifelong anticoagu-
lation. Xenografts are made from porcine valves or pericardium. These valves are
less durable and may require replacement at 8-10yrs but have the advantage of not
necessitating anticoagulation. Homografts are cadaveric valves. They are particu-
larly useful in young patients and in the replacement of infected valves. Complica-
tions of prosthetic valves: systemic embolism, infective endocarditis, haemolysis,
structural valve failure, arrhythmias.

CABG See pl23.

Cardiac transplantation Consider this when cardiac disease is severely curtailing
quality of life, and survival is not expected beyond 6-12 months.

Surgery for congenital heart defects See p156.

Aortic root surgery Replacement/repair if dissection or aneurysmal.

5 Remember that it is the tricuspid valve which is the valve most vulnerable to events arriving by vein, eg
pathogens from v drug abusers or hormones (particularly 5-HT) from carcinoid tumours.

6 Souttar's own description of this landmark case is available online: H S Souttar. The surgical treatment
of mitral stenosis. M 1925: 2(3379): 603-606.



The heart in various, mostly rare, systemic diseases

This list reminds us to look at the heart and the whole patient, not just in exams
(where those with odd syndromes congregate), but always.

Acromegaly: (p238) 18P; LvH; hypertrophic cardiomyopathy; high-output cardiac
failure; coronary artery disease.

Amyloidosis: (p370) Restrictive cardiomyopathy. Bright myocardium on echo.
Ankylosing spondylitis: (p550) Conduction defects; Av block; AR.

Behcet's disease: (p694) Aortic regurgitation; arterial + venous thrombi.

Beta thalassaemia: (p342) Dilated and restrictive cardiomyopathies.

Carcinoid syndrome: (p271) Tricuspid regurgitation and pulmonary stenosis.
Cushing’s syndrome: (p224) Hypertension.

Down'’s syndrome: (0HcS pl52) ASD; VSD; mitral regurgitation.

Ehlers-Danlos syndrome: (0HcS p642) Mitral valve prolapse; aortic aneurysm and
dissection; hyperelastic skin; GI bleeds. Joints are loose and hypermobile; muta-
tions exist, eg in genes for procollagen (coL3A1); there are six types.

Friedreich’s ataxia: (p698) Hypertrophic cardiomyopathy, dilatation over time.
Haemochromatosis: (p288) AF; cardiomyopathy.

Holt-Oram syndrome: ASD or vsD with upper limb defects (eg polydactyly and
triphalangeal thumb).®

Human immunodeficiency virus: (p398) Myocarditis; dilated cardiomyopathy;
effusion; ventricular arrhythmias; SBE/IE; non-infective thrombotic (marantic) en-
docarditis; RVF (pulmonary hypertension); metastatic Kaposi's sarcoma.

Hypothyroidism: (p220) Sinus bradycardia; low pulse pressure; pericardial effu-
sion; coronary artery disease; low-voltage ECG.

Kawasaki disease: (0HcS p646) Coronary arteritis similar to PAN; commoner than
rheumatic fever (pl42) as a cause of acquired heart disease.

Klinefelter's syndrome G (0HCS p646) ASD. Psychopathy; learning difficulties;
Hibido; gynaecomastia; sparse facial hair and small firm testes. xxy.

Marfan's syndrome: (p706) Mitral valve prolapse; AR; aortic dissection. Look for
long fingers and a high-arched palate.

Myotonic dystrophy (p510) Progressive conduction system disease; arrhythmias;
Lv dysfunction.

Noonan syndrome: (0HcS p650) ASD; pulmonary stenosis + low-set ears.

Polyarteritis nodosa (PAN): (p556) Small and medium vessel vasculitis + angina;
MI; arrhythmias; ccF; pericarditis and conduction defects.

Rheumatoid arthritis: Conduction defects; pericarditis; Lv dysfunction; aortic
regurgitation; coronary arteritis. Look for arthritis signs, p546.

Sarcoidosis: (p196) Infiltrating granulomas may cause complete Av block; ventric-
ular or supraventricular tachycardia; myocarditis; CCF; restrictive cardiomyopathy.
ECG may show @ waves.

Syphilis: (p412) Myocarditis; ascending aortic aneurysm.

Systemic lupus erythematosus: (p554) Pericarditis/effusion; myocarditis; Lib-
man-Sacks endocarditis; mitral valve prolapse; coronary arteritis.

Systemic sclerosis: (p552) Pericarditis; pericardial effusion; myocardial fibrosis;
myocardial ischaemia; conduction defects; cardiomyopathy.

Thyrotoxicosis: (p218) Pulset; AF £ emboli; wide pulse pressure; hyperdynamic
apex; loud heart sounds; ejection systolic murmur; pleuropericardial rub; angina;
high-output cardiac failure.

Turner syndrome @: Coarctation of aorta. Look for webbed neck. xo.
Williams syndrome: Supravalvular aortic stenosis (Yvisuospatial 1q).
AN
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Infective endocarditis (IE)

»Fever + new murmur = endocarditis until proven otherwise. Any fever lasting >1wk in
those known to be at risk” must prompt blood cultures* Acute infective endocarditis
(1) tends to occur on ‘normal’ valves and may present with acute heart failure £ emboli;
the commonest organism is Staph. aureus. Risk factors: skin breaches (dermatitis, 1v
lines, wounds); renal failure; immunosuppression; bM. Mortality: 5-50% (related to age
and embolic events). Endocarditis on abnormal valves tends to run a subacute course.
Risk factors: aortic or mitral valve disease; tricuspid valves in v drug users; coarctation;
patent ductus arteriosus; vsp; prosthetic valves. Endocarditis on prosthetic valves may
be ‘early’ (within 60d of surgery, usually Staph. epidermidis, poor prognosis) or 'late’.

Causes Bacteria: Bacteraemia occurs all the time, eg when we chew (not just during
dentistry or medical interventions—which is why routine prophylaxis for such pro-
cedures does not make sense). Strep. viridans is the commonest (usually subacute)
followed by Staph. aureus, Strep. bovis (need colonoscopy ?tumour), Enterococci
and Coxiella burnetii. Rarely: HACEK Gram -ve bacteria (Haemophilus-Actinobacil-
lus-Cardiobacterium-Eikenella-Kingella); diphtheroids; Chlamydia. Fungi: Candida;,
Aspergillus; Histoplasma. Usually in 1v drug abusers, immunocompromised patients
or those with prosthetic valves. High mortality, need surgical management. Other:
SLE (Libman-Sacks endocarditis); malignancy.

Signs Septic signs: Fever, rigors, night sweats, malaise, weight loss, anaemia,
splenomegaly, and clubbing (fig 3.46). Cardiac lesions: Any new murmur, or a
change in pre-existing murmur, should raise the suspicion of endocarditis. Vegeta-
tions may cause valve destruction and severe regurgitation, or valve obstruction. An
aortic root abscess causes prolongation of the Printerval, and may lead to complete
AV block. LvFis a common cause of death. Immune complex deposition: Vasculitis
(p556) may affect any vessel. Microscopic haematuria is common; glomerulonephri-
tis and acute kidney injury may occur. Roth spots (boat-shaped retinal haemorrhage
with pale centre); splinter haemorrhages (fig 3.47); Osler's nodes (painful pulp in-
farcts in fingers or toes). Embolic phenomena: Emboli may cause abscesses in the
relevant organ, eg brain, heart, kidney, spleen, gut (or lung if right-sided 1€) or skin:
termed Janeway lesions (fig 3.48; painless palmar or plantar macules), which, to-
gether with Osler’s nodes, are pathognomonic.

Diagnosis Use the Modified Duke criteria (Box 'Modified Duke criteria’).%® Blood
cultures: Do three sets at different times from different sites at peak of fever. 85-
90% are diagnosed from the 1st two sets; 10% are culture-negative. Blood tests:
Normochromic, normocytic anaemia, neutrophilia, high ESR/CRP. Rheumatoid factor
positive (an immunological phenomenon). Also check U&E, Mg?, LFT. Urinalysis: For
microscopic haematuria. cxr: Cardiomegaly, pulmonary oedema. Regular Ecés: To
look for heart block. Echocardiogram: TTE (p110) may show vegetations, but only if
>2mm. TOE (p110) is more sensitive, and better for visualizing mitral lesions and pos-
sible development of aortic root abscess. ¢7: To look for emboli (spleen, brain, etc.).

Treatment Liaise early with microbiologists and cardiologists.® Antibiotics: see Box

‘Antibiotic therapy for infective endocarditis’. Surgery if: Heart failure, valvular ob-

struction; repeated emboli; fungal IE; persistent bacteraemia; myocardial abscess;

unstable infected prosthetic valve.®

Prognosis 50% require surgery. 20% inhospital mortality (Staphs 30%; bowel bac-

teria 14%; Streps 6%). 15% recurrence at 2yrs.

Prevention Antibiotic prophylaxis is no longer recommended for those at risk of

IE undergoing invasive procedures. However, if they are given antibiotics for other

reasons during a procedure, the antibiotic should cover the common IE organisms.

Recommendations Give clear information about prevention, including:

© The importance of maintaining good oral health.

* Symptoms that may indicate IE and when to seek expert advice.

 The risks of invasive procedures, including non-medical procedures such as body
piercing or tattooing.®

7 Past IE or rheumatic fever; 1v drug abuser; damaged or replaced valve; PPM or 1CD; structural congenital
heart disease (but not simple Asp, fully repaired vsb, or patent ductus); hypertrophic cardiomyopathy.



Modified Duke criteria for infective endocarditis

Major criteria:
* Positive blood culture:
« Typical organism in 2 separate cultures or
« Persistently +ve blood cultures, eg 3 >12h apart (or majority if >3) or
« Single positive blood culture for Coxiella burnetii.
 Endocardium involved:
« Positive echocardiogram (vegetation, abscess, pseudoaneurysm, dehiscence
of prosthetic valve) or
« Abnormal activity around prosthetic valve on PET/CT or SPECT/CT or
« Paravalvular lesions on cardiac cT.
Minor criteria:
e Predisposition (cardiac lesion; v drug abuse).
* Fever >38°C.
e Vascular phenomena (emboli, Janeway's lesions, etc.).
e Immunological phenomena (glomerulonephritis, Osler's nodes, etc.).
* Positive blood culture that does not meet major criteria.
How to diagnose: Definite infective endocarditis: 2 major or 1 major and 3 minor
or all 5 minor criteria.

Antibiotic therapy for infective endocarditis

Prescribe antibiotics for infective endocarditis as follows.* For more information

on individual antibiotics, see tables 9.4-9.9, pp386-7.

¢ Blind therapy—native valve or prosthetic valve implanted >ly ago: ampicillin,
flucloxacillin and gentamicin. Vancomycin + gentamicin if penicillin-allergic. If
thought to be Gram-ve: meropenem + vancomycin.

* Blind therapy—prosthetic valve: vancomycin + gentamicin + rifampicin.

* Staphs—native valve: flucloxacillin for >4wks. If allergic or MRSA: vancomycin .

* Staphs—prosthetic valves: flucloxacillin + rifampicin + gentamicin for 6wks (re-
view need for gentamicin after 2wks). If penicillin-allergic or MRSA: vancomycin
+ rifampicin + gentamicin.

* Streps—fully sensitive to penicillin: benzylpenicillin 1.2g/4h 1v for 4-6wks.®

* Streps—less sensitive: benzylpenicillin + gentamicin; if penicillin allergic or highly
penicillin resistant: vancomycin + gentamicin.

 Enterococci: amoxicillin + gentamicin. If pen-allergic: vancomycin + gentamicin—
for 4wks (bwks if prosthetic valve); review need for gentamicin after 2wks.

® HACEK organisms (Haemophilus, Actinobacillus, Cardiobacterium, Eikenella,
Kingella): ceftriaxone for 4wks with native valve or 6wks with prosthetic.

* Fungal: Candida—amphotericin. Aspergillus—voriconazole.

\ J

Fig 3.46 Clubbing with endo- Fig 3.47 Splinter haemorrhag- Fig 3.48 Janeway's lesions are

carditis. es are normally seen under the non-tender erythematous, hae-
fingernails or toenails. They are morrhagic, or pustular spots,
usually red-brown in colour. eg on the palms or soles.

8 If Strep bovis is cultured, do colonoscopy, as a colon neoplasmi s the likely portal of entry (table 6.3, p249).
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Diseases of heart muscle

Acute myocarditis This is inflammation of myocardium, often associated with
pericardial inflammation (myopericarditis).” Causes: See table 3.3. Symptoms and
signs: Acs-like symptoms, heart failure symptoms, palpitations, tachycardia, soft
S1, S4 gallop (p44).Tests: ECG: ST changes and T-wave inversion, atrial arrhythmias,
transient Av block, QT prolongation. Bloods: CRP, ESR, & troponin may be raised; viral
serology and tests for other likely causes. Echo: diastolic dysfunction, regional wall
abnormalities. Cardiac MR if clinically stable. Endomyocardial biopsy is gold stand-
ard. R: Supportive. Treat the underlying cause. Treat arrhythmias and heart failure
(p136). NSAID use is controversial. Avoid exercise as this can precipitate arrhythmias.
Prognosis: 50% will recover within 4wks. 12-25% will develop bcm and severe heart
failure. cM can occur years after apparent recovery.

Dilated cardiomyopathy (pcm) A dilated, flabby heart of unknown cause. Associa-
tions: alcohol, t8P, chemotherapeutics, haemochromatosis, viral infection, autoim-
mune, peri- or postpartum, thyrotoxicosis, congenital (x-linked). Prevalence: 0.2%.
Presentation: Fatigue, dyspnoea, pulmonary oedema, RVF, emboli, AF, vT. Signs:
tPulse, 48P, 1vp, displaced and diffuse apex, ss gallop, mitral or tricuspid regurgita-
tion (MR/TR), pleural effusion, oedema, jaundice, hepatomegaly, ascites. Tests: Blood:
BNP (p137), INa" indicates a poor prognosis. cxr: cardiomegaly, pulmonary oedema.
Ece: tachycardia, non-specific T-wave changes, poor R-wave progression. Echo. glob-
ally dilated hypokinetic heart and low ejection fraction. Look for MR, TR, Lv mural
thrombus. R: Bed rest, diuretics, p-blockers, ACE-i, anticoagulation, biventricular pac-
ing, 1CDs, LVADs, transplantation. Mortality: Variable, eg 40% in 2yrs.

Hypertrophic cardiomyopathy (Hcm) Lv outflow tract (LvoT) obstruction from
asymmetric septal hypertrophy. Hem is the leading cause of sudden cardiac death
in the young. Prevalence: 0.2%. Autosomal dominant inheritance, but 50% are spo-
radic. 70% have mutations in genes encoding p-myosin, a-tropomyosin, and troponin
T. May present at any age. Ask about family history of sudden death. Symptoms and
signs: Sudden death may be the first manifestation of Hcm in many patients (vF is
amenable to implantable defibrillators), angina, dyspnoea, palpitation, syncope, cCF.
Jerky pulse; a wave in JvpP; double-apex beat; systolic thrill at lower left sternal edge;
harsh ejection systolic murmur. Tests: ® ECG: LVH; progressive T-wave inversion; deep
Q waves (inferior + lateral leads); AF; wpw syndrome (pl133); ventricular ectopics; VT.
® Echo: asymmetrical septal hypertrophy; small Lv cavity with hypercontractile pos-
terior wall; midsystolic closure of aortic valve; systolic anterior movement of mitral
valve. ® MRI: see fig 3.16. ® Cardiac catheterization helps assess: severity of gradient;
coronary artery disease or mitral regurgitation, but may provoke vT. ® Electrophysi-
ological studies may be needed (eg if wpw, p133). ® Exercise test = Holter monitor
(p125) to risk stratify. R: p-blockers or verapamil for symptoms (the aim is reducing
ventricular contractility). Amiodarone (p130) for arrhythmias (AF, vT). Anticoagulate
for paroxysmal AF or systemic emboli. Septal myomectomy (surgical or chemical
(with alcohol) to Lv outflow tract gradient) is reserved for those with severe symp-
toms. Consider implantable defibrillator—use http://www.doc2do.com/hcm/webHCM.html
to assess risk of sudden cardiac death. Mortality: 5.9%/yr if <14yrs; 2.5%/yr if >14yrs.
Poor prognostic factors: age <l4yrs or syncope at presentation; family history of
HCM/sudden death.

Restrictive cardiomyopathy Causes: Idiopathic; amyloidosis; haemochromato-
sis; sarcoidosis; scleroderma; Loffler's eosinophilic endocarditis; endomyocardial
fibrosis. Presentation: Is like constrictive pericarditis (p154). Features of RVF pre-
dominate: tJvp, with prominent x and y descents; hepatomegaly; oedema; ascites.
Diagnosis: Echo, MRI, cardiac catheterization. §: Treat the cause.

Cardiac myxoma (figs 3.49, 3.50) Rare benign cardiac tumour. Prevalence <5/10 000,
9:g=2:1. Usually sporadic, but may be familial (Carney complex: cardiac and cutane-
ous myxomas, skin pigmentation, endocrinopathy, etc., p223). It may mimic infective
endocarditis (fever, weight loss, clubbing, tESR, systemic emboli), or mitral stenosis
(left atrial obstruction, AF). A ‘tumour plop’ may be heard, and signs may vary ac-
cording to posture. Tests: Echo. B: Excision.


http://www.doc2do.com/hcm/webHCM.html
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Table 3.3 Causes of myocarditis

Immunological SLE, sarcoid, Kawasaki, scleroderma, heart transplant rejection

17/10/2008 10:40:05

Idiopathic 50% of cases
Viral Enteroviruses, adenoviruses, HHV6, EBV, CMV, influenza, hepatitis,
mumps, rubeola, Coxsackie, polio, HIV, HSV
Bacterial Staph, Strep, Clostridia, diphtheria, T8, meningococcus, Myco- G:)
plasma, brucellosis, psittacosis 'S
Spirochaetes Leptospirosis, syphilis, Lyme disease 'O
Protozoa Chagas' (p423), Leishmania, toxoplasmosis e
Drugs Cyclophosphamide, trastuzumab, penicillin, chloramphenicol, sul- E
fonamides, methyldopa, spironolactone, phenytoin, carbamazepine =
Toxins Cocaine, lithium, alcohol, lead, arsenic 7
©
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Fig 3.49 Echocardiogram of a 35-yr-old patient who presented with
severe exertional dyspnoea and several episodes of syncope. Look at
the large mass (cardiac myxoma) in left atrium. Abbreviations: Rv:right
ventricle; Lv: left ventricle; Av: aortic valve; A0: aorta; Mv: mitral valve.
Reproduced with permission from Hamid Reza Taghipour.

17/10/2008 10:40:05

Diastole

Fig 3.50 Echocardiogram of the same patient as fig 3.49 during dias-
tole. Notice how the large mass of myxoma protrudes into the left ven-
tricle during diastole, and obstructs the mitral valve almost completely.
Abbreviations: Rv: right ventricle; Lv: left ventricle; Ao: aorta.

Reproduced with permission from Hamid Reza Taghipour.
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Pericardial diseases

Acute pericarditis This is inflammation of the pericardium.®

Causes: Idiopathic or secondary to:

e \/iruses: eg coxsackie, echovirus, EBV, CMV, adenovirus, mumps, varicella, HIv.

* Bacteria: eg TB—commonest cause worldwide, Lyme disease, Q fever, pneumonia,
rheumatic fever, Staphs, Streps, mycoplasma, legionella, MAT in HIv.

 Fungi and parasitic: v rare, usually in immunocompromised.

* Autoimmune: systemic autoimmune diseases eg SLE, RA; vasculitides eg Behget,
Takayasu; 18D; sarcoid; amyloid; Dressler’s (p698).

 Drugs: eg procainamide, hydralazine, penicillin, isoniazid, chemotherapy.

* Metabolic: uraemia, hypothyroidism, anorexia nervosa.

* Others: trauma, surgery, malignancy, radiotherapy, M1, chronic heart failure.

Clinical features: Central chest pain worse on inspiration or lying flat * relief by
sitting forward. A pericardial friction rub (p46) may be heard. Look for evidence of
a pericardial effusion or cardiac tamponade (see later in topic). Fever may occur.

Tests: EcG classically shows concave (saddle-shaped) ST segment elevation and PR
depression, but may be normal or non-specific (10%); see fig 3.51. Blood tests: FBc,
ESR, U&E, cardiac enzymes (NB: troponin may be raised); tests relating to possible aeti-
ologies. Cardiomegaly on cxr may indicate a pericardial effusion. Echo (if suspected
pericardial effusion). cMr and ¢ may show localized inflammation.

Treatment: NSAIDS or aspirin with gastric protection for 1-2weeks. Add colchicine
500mcg op or BD for 3 months to reduce the risk of recurrence. Rest until symptoms
resolve. Treat the cause. If not improving or autoimmune, consider steroids (may
increase the risk of recurrence) or other immunosuppressive therapies.

Pericardial effusion Accumulation of fluid in the pericardial sac (normally 10-
50mL).% Causes: Pericarditis, myocardial rupture (haemopericardium—surgical,
stab wound, post-m1); aortic dissection; pericardium filling with pus; malignancy.
Clinical features: Dyspnoea, chest pain, signs of local structures being compressed—
hiccoughs (phrenic N), nausea (diaphragm), bronchial breathing at left base (Ewart's
sign: compressed left lower lobe). Muffled heart sounds. Look for signs of cardiac
tamponade (below).

Diagnosis: ¢xrR shows an enlarged, globular heart if effusion >300mL; fig 3.14. £ce
shows low-voltage QRS complexes and may have alternating ars morphologies (elec-
trical alternans). Echocardiography shows an echo-free zone surrounding the heart.
Management: Treat the cause. Pericardiocentesis may be diagnostic (suspected
bacterial pericarditis) or therapeutic (cardiac tamponade). See p773. Send pericar-
dial fluid for culture, zN stain/TB culture, and cytology.

Constrictive pericarditis The heart is encased in a rigid pericardium.®

Causes: Often unknown (Uk); elsewhere TB, or after any pericarditis.

Clinical features: These are mainly of right heart failure with tovp (with prominent
x and y descents, p43); Kussmaul's sign (JvP rising paradoxically with inspiration);
soft, diffuse apex beat; quiet heart sounds; ss; diastolic pericardial knock, hepato-
splenomegaly, ascites, and oedema.

Tests: cxr: small heart + pericardial calcification. cT/mrI—helps distinguish from re-
strictive cardiomyopathy. Echo. Cardiac catheterization.

Management: Surgical excision. Medical R to address the cause and symptoms.
Cardiac tamponade A pericardial effusion that raises intrapericardial pressure,
reducing ventricular filling and thus dropping cardiac output.® AA Can lead rapidly
to cardiac arrest.

Signs: tPulse, IBP, pulsus paradoxus, tovp, Kussmaul's sign, muffled s; and s,.
Diagnosis: Beck's triad: falling BP; rising Jvp; muffled heart sounds. £¢6: low-voltage
QRS * electrical alternans. Echo is diagnostic: echo-free zone (>2cm, or >lcm if acute)
around the heart * diastolic collapse of right atrium and right ventricle.
Management: Seek expert help. The pericardial effusion needs urgent drainage
(p773). Send fluid for culture, zn stain/T8B culture, and cytology.
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Fig 3.51 Pericarditis. Note the widespread ‘saddle-shaped'’ sT elevation—particularly clear in vs and ve.
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Adult congenital heart disease (ACHD)

This is a growing area of cardiology as increasing numbers of children with congenital
heart defects survive to adulthood, sometimes as a result of complex restructuring
procedures which have their own physiological implications (see Box ‘Patients with
one ventricle'). ACHD® patients are at increased risk of many conditions described else-
where, for which many of the ‘standard'’ investigations and therapies will apply: includ-
ing arrhythmias (p124), heart failure (p134), and infective endocarditis (p150).
Investigations Echocardiography (+ bubble contrast) is first line. Increasingly, car-
diac ¢t and MR are used to provide precise anatomical and functional information.
Cardiac catheterization generates data on oxygen saturation and pressure in differ-
ent vessels and chambers. Exercise testing assesses functional capacity.

A few of the more common AcHps are discussed below:

Bicuspid aortic valve These work well at birth and go undetected. Many even-
tually develop aortic stenosis (needing valve replacement) + aortic regurgitation
predisposing to 1e/SBE + aortic dilatation/dissection. Intense exercise may accelerate
complications, so do yearly echocardiograms on affected athletes.”

Atrial septal defect (asp) A hole connects the atria.
 Ostium secundum defects: 80% cases; hole high in the septum; often asymptomat-
ic until adulthood when a L-R shunt develops. Shunting depends on the compliance
of the ventricles. Lv compliance decreases with age (esp. if t8P), so augmenting L=R
shunting; hence dyspnoea/heart failure, typically aged 40-60yrs.
® Ostium primum defects: associated with Av valve anomalies, eg in Down's syn-
drome; present in childhood.
Signs and symptoms: Chest pain, palpitations, dyspnoea. Arrhythmias incl. AF; tovp;
wide, fixed split S, pulmonary systolic flow murmur. Pulmonary hypertension may
cause pulmonary or tricuspid regurgitation, dyspnoea and haemoptysis. tFrequency
of migraine. Simple tests: ecG: RBBB with LAD (primum defect) or RAD (secundum
defect). cxr: small aortic knuckle, pulmonary plethora, atrial enlargement. Com-
plications: Reversal of left-to-right shunt, ie Eisenmenger’s complex: initial L=R
shunt leads to pulmonary hypertension which increases right heart pressures until
they exceed left heart pressures, hence shunt reversal. This causes cyanosis as de-
oxygenated blood enters systemic circulation. ¢ Paradoxical emboli eg causing cvAs
(vein—artery via AsD; rare). Treatment: May close spontaenously. If not, primum de-
fects are usually closed in childhood. Secundum defects should be closed if sympto-
matic or signs of Rv overload. Transcatheter closure is more common than surgical.
Ventricular septal defect (vsb) A hole connects the ventricles. Causes: Congenital
(prevalence 2:1000 births); acquired (post-m1). Symptoms: May present with severe
heart failure in infancy, or remain asymptomatic and be detected incidentally in
later life. Signs: Classically, a harsh pansystolic murmur is heard at the left sternal
edge, with a systolic thrill, £ left parasternal heave. Smaller holes, which are haemo-
dynamically less significant, give louder murmurs. Signs of pulmonary hypertension.
Complications: AR, TE/SBE, pulmonary hypertension, Eisenmenger's complex (above),
heart failure from volume overload. Tests: ECG: normal, LAD, LVH, RVH. CXR: normal
heart size £ mild pulmonary plethora (small vsp) or cardiomegaly, large pulmonary
arteries and marked pulmonary plethora (large vsp). Cardiac catheter: step up in
0, saturation in right ventricle. Treatment: Initially medical as many close sponta-
neously. Indications for surgical closure: failed medical therapy, symptomatic vsp,
shunt >3:1, sBe/ie. Endovascular closure may be possible.”
Coarctation of the aorta Congenital narrowing of the descending aorta; usually
occurs just distal to the origin of the left subclavian artery. More common in boys.
Associations: Bicuspid aortic valve; Turner's syndrome. Signs: Radiofemoral delay;
weak femoral pulse; tBP; scapular bruit; systolic murmur (best heard over the left
scapula); cold feet. Complications: Heart failure from high afterload; IE; intracer-
ebral haemorrhage. Tests: CT or MRI-aortogram; CXR may show rib notching as blood
diverts down intercostal arteries to reach the lower body, causing these vessels to
dilate and erode local rib bone. Treatment: Surgery, or balloon dilatation * stenting.

Tetralogy of Fallot See pl57.



Fallot’s tetralogy: what the non-specialist needs to know

Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart disorder
(prevalence: 3-6 per 10000). It is also the most common cyanotic heart defect that
survives to adulthood, accounting for 10% of all ACHD.”? It is believed to be due to
abnormalities in separation of the truncus arteriosus into the aorta and pulmo-
nary arteries early in gestation (fig 3.52).

The 'tetralogy’ of features are:
1 Ventricular septal defect (vsD).
2 Pulmonary stenosis.
3 Right ventricular hypertrophy.
4 The aorta overrides the vsb, accepting right heart
blood.

A few patients also have an Asb, which makes up the
pentad of Fallot.

Presentation: Severity of illness depends greatly on
the degree of pulmonary stenosis. Infants may be
acyanotic at birth, with a pulmonary stenosis mur-
mur as the only initial finding. Gradually (especially
after closure of the ductus arteriosus) they become
cyanotic due to decreasing flow of blood to the lungs Fig 3.52 Tetralogy of Fallot.
and increasing right-to-left flow across the vsp. Dur-  Reproduced from Thorne et af.,
ing a hypoxic spell, the child becomes restless and  Adult Congenital Heart Disease,
agitated. Toddlers may squat, which is typical of ToF, zoog, il BTSN 7
o . . xford University Press.
as it increases peripheral vascular resistance, there-
by decreasing the degree of right to left shunt. Adult patients are often asymp-
tomatic. In the unoperated adult patient, cyanosis is common, although extreme
cyanosis or squatting is uncommon. In repaired patients, late symptoms include
exertional dyspnoea, palpitations, clubbing, Rv failure, syncope, and even sudden
death. Investigations: EcG shows Rv hypertrophy with a right bundle-branch
block. ¢xr may be normal, or show the hallmark of ToF, which is the classic boot-
shaped heart (fig 3.53). Echocardiography
can show the anatomy as well as the degree
of stenosis. Cardiac ¢T and cardiac MRI can
give valuable information for planning the
surgery.”
Management: Surgery is usually done be-
fore 1yr of age, with closure of the vsb and
correction of pulmonary stenosis.

Prognosis: Without surgery, mortality rate
is M95% by age 20. After repair, 85% of pa-
tients survive to 35yrs. Common problemsin
adulthood include pulmonary regurgitation,
causing Rv dilatation and failure; Rv outflow
tract obstruction; AR; Lv dysfunction; and ar-
rhythmias.

Fig 3.53 Boot-shaped heart.
Courtesy of Dr Edward Singleton.

Patients with one ventricle

Many patients born with single-ventricle hearts (eg hypoplastic left heart syn-

drome) will undergo a Fontan procedure. This results in systemic venous blood
flowing directly into the pulmonary arteries and the single ventricle being used
to pump oxygenated blood into the aorta. The lack of a right heart results in
many of the signs and symptoms of right heart failure and puts the patient at
risk of rapid cardiac decompensation. »»When looking after these patients,
_seek advice from specialist ACHD centres.
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Driving and the heart

UK licences are inscribed "You are required by law to inform Drivers Medical Branch,
DVLA, Swansea SA99 1AT at once if you have any disability (physical or medical), which
is, or may become likely to affect your fitness as a driver, unless you do not expect
it to last more than 3 months'. It is the responsibility of drivers to inform the pvLA
(the Uk Driving and Vehicle Licensing Authority), and that of their doctors to advise
patients that medical conditions™ (and drugs) may affect their ability to drive and
for which conditions patients should inform the DvLA. Drivers should also inform
their insurance company of any condition disclosed to the bvLA. If in doubt, ask your
defence union.

The following are examples of the guidance for holders of standard licences; differ-
ent rules apply for group 2 vehicle licence-holders (eg lorries, buses). More can be
found at https://www.gov.uk/guidance/cardiovascular-disorders-assessing-fitness-to-drive.

Angina Driving must cease when symptoms occur at rest or with emotion. Driving
may recommence when satisfactory symptom control is achieved. bvLA need not
be notified.

Angioplasty Driving must cease for lwk, and may recommence thereafter provided
no other disqualifying condition. bvLA need not be notified.

M1 If successfully treated with angioplasty, cease driving for 1 week provided urgent
intervention not planned and LVEF (left ventricular ejection fraction) >40%, and no
other disqualifying condition. Otherwise, driving must cease for 1 month. bvLA need
not be notified.

Dysrhythmias Including sinoatrial disease, AF/flutter, atrioventricular conduction
defects, and narrow or broad complex tachycardias. Driving must cease if the dys-
rhythmia has caused or is likely to cause incapacity. Driving may recommence 4wks
after successful control provided there is no other disqualifying condition.

Pacemaker implant Stop driving for 1wk, the patient must notify the bvLA.

Implanted cardioverter/defibrillator The licence is subject to annual review.

Driving may occur when these criteria can be met:

* 6 months have passed since 1cb implanted for secondary prevention.

¢ 1 month has passed since 1cb implanted for primary prophylaxis.

* The device has not administered therapy (shock and/or symptomatic antitachycar-
dia pacing) within the last 6 months (except during testing).

* No therapy (shock) in the last 2 years has been accompanied by incapacity (wheth-
er caused by the device or arrhythmia)—unless this was a result of device malfunc-
tion which has been corrected for at least 1 month or steps have been taken to
avoid recurrence (eg ablation) which have been successful for at least 6 months.

* A period of 1 month off driving must occur following any revision of the device
(generator and/or electrode) or alteration of antiarrhythmics.

 The device is subject to regular review with interrogation.

 There is no other disqualifying condition.

Syncope Simple faint: No restriction. Unexplained syncope: With probable car-
diac aetiology—4wks off driving if cause identified and treated; otherwise 6 months
off. Loss of consciousness or altered awareness associated with signs of seizure
requires 6 months off driving. If the patient is known to be epileptic or has had
another such episode in the preceeding 5yrs, they must abstain from driving for
1yr. See driving and epilepsy (Box). Patients who have had a single episode of loss of
consciousness with no cause found despite neurological and cardiac investigations,
must abstain from driving for 6 months.

Hypertension Driving may continue unless treatment causes unacceptable side-
effects. DvLA need not be notified.


https://www.gov.uk/guidance/cardiovascular-disorders-assessing-fitness-to-drive

Other conditions: uKk DVLA states it must be informed if a driver suffers
from medical conditions including:

* Epilepsy (the patient must have had at least two seizures in the last 5yrs). An
epileptic patient who has suffered an epileptic attack while awake must not
drive for lyr from the date of the attack. Patients who have seizures that do
not affect their consciousness (eg simple partial seizures) or seizures only dur-
ing sleep may be allowed to drive. Being allowed to drive is conditional on the
patient following medical advice and there not being reason to believe they are
at high risk of further seizures.

 TIA or stroke. These patients should not drive for at least 1 month. There is no
need to inform the DVLA unless there is residual neurological defect after 1 month,
eg visual field defect. If TIAs have been recurrent and frequent, a 3-month period
free of attacks may be required.

» Sudden attacks or disabling giddiness, fainting, or blackouts.

* Chronic neurological conditions including multiple sclerosis, Parkinson's (any
‘freezing' or on-off effects), and motor neuron diseases.

* Severe mental disorders; including serious memory problems and severe psy-
chiatric illness. Those with dementia should only drive if the condition is mild
(do not rely on armchair judgements: on-the-road trials are better). Encourage
relatives to contact DVLA if a dementing relative should not be driving. GPs may
desire to breach confidentiality (the Gmc approves) and inform pvLA of demented
or psychotic patients (tel. 01792 783686). Many elderly drivers (~1 in 3) who die in
accidents are found to have Alzheimer's.

* A pacemaker, defibrillator, or antiventricular tachycardia device fitted.

e Diabetes controlled by insulin or tablets. The main issues which may result in
driving bans are impaired awareness of hypoglycaemia and impaired vision.

* Angina while driving.

* Any type of brain surgery, brain tumour. Severe head injury involving inpatient
treatment at hospital.

e Continuing/permanent difficulty in the use of arms or legs which affects ability
to control a vehicle.

* Dependence on or misuse of alcohol, illicit drugs, or chemical substances in the
past 3yrs (do not include drink/driving offences).

 Any visual disability which affects both eyes (do not declare short/long sight or
colour blindness).

Vision (new drivers) should be 6/9 on Snellen’s scale in the better eye and 6/12 on

the Snellen scale in the other eye, wearing glasses or contact lenses if needed, and

3/60 in each eye without glasses or contact lenses.

The above-listed rules apply to standard licences only, for group 2 entitlement (eg
HGV drivers) see www.dvla.gov.uk/medical/ataglance.aspx.

J
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STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION

H. Ralstrick, Dr. ). din, W Ty,
(Scretary) The centies at which the work was caricd out and. the Spec
pathological work were a5 folows

Fig 4.1 In 1948, the Medical Research Council pub-
lished a landmark paper in the BmJ about streptomy-
cin as a treatment for pulmonary T8. The paper was
regarded as a milestone in the history of clinical trials
and set a precedent for the use of randomization in
controlled trials. Before this, bed rest alone had been
standard treatment for patients with pulmonary TB.
After the successes of penicillin, there was excitement
in the discovery that streptomycin proved effective
against the tubercle bacilli. Patients aged 15 to 30 with
‘acute progressive bilateral pulmonary tuberculosis
of presumably recent origin, bacteriologically proved
and unsuitable for collapse therapy’ were entered into
the trial. The streptomycin and bed rest group did
better initially but the development of resistance was
soon recognized. This was a new phenomenon which
had not then been seen with penicillin. This led to the
notion that combination therapies were needed to
overcome TB drug resistance. The ‘Edinburgh Method',
described in 1957, advocated the use of triple therapy.
Reproduced from the BMJ, volume 2, Jan 1, © 1948, with
permission from BMJ Publishing Group

We thank Dr Phillippa Lawson, our Specialist Reader, and William Flowers, our Junior Reader,

for their contribution to this chapter.
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The lungs provide a vital physiological function in allowing gas exchange, but
are also at the vanguard of a constant battle between host, pathogens, and
pollutants. Respiratory medicine exemplifies how careful epidemiology, science,
and randomized controlled trials have revolutionized our understanding of com-
mon diseases, leading to preventative measures and effective treatments. How-
ever, the importance of poverty and general improvements in public health cannot
be underestimated. Rates of T8 in the uk declined well before the introduction of
BCG vaccination and streptomycin, largely due to improvements in sanitation and
less dense living conditions. Public health campaigns and taxation have helped

()]
lower smoking rates, although reductions in lung cancer will lag behind for many =
years. [
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Fig 4.2 Segmental anatomy of the lungs and main bronchi. The left lung has two lobes and the
right has three.
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Bedside tests in chest medicine

There is no substitute for careful history taking and examination in making the ‘correct’
diagnosis. Tests should help clarify and assess severity. When examining the chest
think about the anatomy, and the location of pathology (fig 4.2).

Sputum examination Collect a good sample; if necessary ask a physiotherapist to
help. Note the appearance: clear and colourless (chronic bronchitis), yellow-green or
brown (pulmonary infection), red (haemoptysis), black (smoke, coal dust), or frothy
white-pink (pulmonary oedema). Send the sample to the laboratory for microscopy,
culture/sensitivity. If indicated, ask for zn stain, and PCR.

Peak expiratory flow (PEF) Measured by a maximal forced expiration through a peak
flow meter. It correlates well with the forced expiratory volume in 1 second (FEvy) & is
used as an estimate of airway calibre in asthma, but is effort-dependent.

Pulse oximetry Allows non-invasive assessment of peripheral O, saturation (Sp0,).
Useful for monitoring those who are acutely ill or at risk of deterioration. Target oxy-
gen saturations are usually 94-98% in a well patient or 88-92% in those with certain
pre-exisiting lung pathology (eg copp). Oxygen saturation of <92% in a normally well
person is a serious sign and arterial blood gases (ABGs) should be checked. Causes
of erroneous readings: poor perfusion, movement, skin pigmentation, nail varnish,
dyshaemoglobinaemias, and carbon monoxide poisoning. As with any bedside test,
be sceptical, and check ABGs, whenever indicated (p188).

Arterial blood gas (ABG) analysis Heparinized blood is usually taken from the radial
or femoral artery (see p771). The brachial artery is used less because of median nerve
proximity and it is an end artery. pH, R0,, ACO,, HCO; are measured using an auto-
mated analyser.

ABG interpretation See ppl88-9.

Spirometry (See table 4.1) Measures functional lung volumes. Forced expiratory
volume in 1s (FEv;) and forced vital capacity (Fvc) are measured from a full forced ex-
piration into a spirometer (Vitalograph®); exhalation continues until no more breath
can be exhaled. FEvy is less effort-dependent than PEF. The FEvi/FVC ratio gives a good
estimate of the severity of airflow obstruction; and helps classify copp severity. Ob-
structive defect: (fig 4.3) Asthma, bronchiectasis, copp, cystic fibrosis. Restrictive
defect: Fibrosis, sarcoidosis, pneumoconiosis, interstitial pneumonias, connective
tissue diseases, pleural effusion, obesity, kyphoscoliosis, neuromuscular problems.



Table 4.1 Spirometry results (data source NICE copD 2010 guidelines) 163

>80% predicted >80% predicted 75-80%

Normal
Restrictive <80% predicted <80% predicted >70% normal
Obstructive <80% predicted Normal or low <70% predicted
Normal Obstructive Restrictive
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Fig 4.3 Examples of spirograms.
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Further investigations in chest medicine

Lung function tests PEF, FEVy, FVC (see pl62). Total lung capacity (TLC) and re-
sidual volume (Rv) are useful in distinguishing obstructive and restrictive diseases
(see fig 4.4). TLc and RV are increased in obstructive airways disease and reduced in
restrictive lung diseases and musculoskeletal abnormalities. The gas transfer coef-
ficient (kco) represents the carbon monoxide diffusing capacity (Lco) corrected for
alveolar volume. Tt is calculated by measuring carbon monoxide uptake from a single
inspiration in a standard time (usually 10s) and lung volume by helium dilution. Low
in emphysema and interstitial lung disease, high in alveolar haemorrhage.' Flow-
volume loop (see fig 4.5) measures flow at various lung volumes. Characteristic pat-
terns are seen with intra-thoracic airways obstruction (asthma, emphysema) and
extra-thoracic airways obstruction (tracheal stenosis).

Radiology Chest x-ray: See p722. Ultrasound: Used in diagnosing and guiding
drainage of pleural effusions (particularly loculated effusions) and empyema. Ra-
dionuclide scans: Ventilation/perfusion (v/q, p738) scans are occasionally used to
diagnose pulmonary embolism (PE), eg in pregnancy (unmatched perfusion defects
are seen). Bone scans are used to diagnose bone metastases. PET scans to assess
cancer and inflammation. Computed tomography: (cT, p730) Used for diagnosing
and staging lung cancer, imaging the hila, mediastinum, and pleura, and guiding
biopsies. Thin (1-1.5mm) section high-resolution cT (HRCT) is used in the diagnosis of
interstitial lung disease, emphysema, and bronchiectasis. T pulmonary angiography
(ctpa) is used in the diagnosis of PE. Pulmonary angiography: Now rarely used for
diagnosing pulmonary hypertension.

Fibreoptic bronchoscopy Performed under local anaesthetic via the nose or
mouth. Diagnostic indications: Suspected lung carcinoma, slowly resolving pneu-
monia, pneumonia in the immunosuppressed, interstitial lung disease. Bronchoal-
veolar lavage fluid may be sent to the lab for microscopy, culture, and cytology.
Mucosal abnormalities may be brushed (cytology) and biopsied (histopathology).
Therapeutic indications: Aspiration of mucus plugs causing lobar collapse, removal
of foreign bodies, stenting or treating tumours, eg laser. Pre-procedure investiga-
tions: FBC, coagulation, CXR, CT, spirometry, pulse oximetry, and ABG (if indicated).
Complications: Hypoxia, bleeding, pneumothorax (fig 16.43, p749). Diagnostic sensi-
tivity for cancer 50-90%, depends on tumour location; gene profiling of cell sample
may improve this.? May also be used to deliver an ultrasound probe (endobronchial
ultrasound), and treatments—eg stents, or cryotherapy.

Bronchoalveolar lavage (BAL) is performed at the time of bronchoscopy by in-
stilling and aspirating a known volume of warmed, buffered 0.9% saline into the
distal airway. Diagnostic indications: Suspected malignancy, pneumonia, in the im-
munosuppressed (especially HIv), bronchiectasis, suspected T8 (if sputum negative),
interstitial lung diseases (eg sarcoidosis, extrinsic allergic alveolitis, histiocytosis X).
Therapeutic indications: alveolar proteinosis.! Complications: Hypoxia (give sup-
plemental 0,), transient fever, transient cxr shadow, infection (rare).

Lung biopsy May be performed in several ways. Percutaneous needle biopsy is
performed under radiological guidance and is useful for peripheral lung and pleural
lesions. Transbronchial biopsy performed at bronchoscopy may help in diagnos-
ing interstitial lung diseases, eg sarcoidosis, idiopathic pulmonary fibrosis. Alterna-
tives: If unsuccessful, consider open lung biopsy or video-assisted thoracoscopy.

Surgical procedures are performed under general anaesthetic. Rigid bronchos-
copy provides a wide lumen, enables larger mucosal biopsies, control of bleeding,
and removal of foreign bodies. Mediastinoscopy and mediastinotomy enable ex-
amination and biopsy of the mediastinal lymph nodes/lesions. Thoracoscopy allows
examination and biopsy of pleural lesions, drainage of pleural effusions, and talc
pleurodesis and pleurectomy.

1 Pulmonary alveolar proteinosis causes cough, dyspnoea, and restrictive spirometry. It is caused by ac-
cumulation of surfactant-derived acidophilic phospholipid/protein compounds which fill alveoli and distal
bronchioles. Diagnosis may require lung biopsy. Cause: primary genetic or antibody problem, or secondary
to inflammation caused by inhaling silica, aluminium, or titanium.?
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Pneumonia

An acute lower respiratory tract infection associated with fever, symptoms and
signs in the chest, and abnormalities on the chest x-ray—fig 16.2, p723. Incidence:
5-11/1000, t if very young or old (30% are under 65yrs). Mortality: ~21% in hospital.

Classification and causes

Community-acquired pneumonia: (CAP) May be primary or secondary to under-
lying disease. Typical organisms: Streptococcus pneumoniae (commonest), Hae-
mophilus influenzae, Moraxella catarrhalis. Atypicals: Mycoplasma pneumoniae,
Staphylococcus aureus, Legionella species, and Chlamydlia. Gram-negative bacilli,
Coxiella burnetii and anaerobes are rarer (?aspiration). Viruses account for up to
15%. Flu may be complicated by community-acquired MRSA pneumonia.

Hospital-acquired: Defined as >48h after hospital admission. Most commonly
Gram-negative enterobacteria or Staph. aureus. Also Pseudomonas, Klebsiella,
Bacteroides, and Clostridia.

Aspiration: Those with stroke, myasthenia, bulbar palsies, {consciousness (eg post-
ictal or intoxicated), oesophageal disease (achalasia, reflux), or poor dental hygiene
risk aspirating oropharyngeal anaerobes.

Immunocompromised patient: Strep. pneumoniae, H. influenzae, Staph. aureus,
M. catarrhalis, M. pneumoniae, Gram -ve bacilli and Pneumocystis jirovecii (for-
merly named P, carinii, pp400-1). Other fungi, viruses (cMv, HSV), and mycobacteria.

Clinical features Symptoms: Fever, rigors, malaise, anorexia, dyspnoea, cough,
purulent sputum, haemoptysis, and pleuritic pain. Signs: Pyrexia, cyanosis, confus-
jon (can be the only sign in the elderly—may also be hypothermic), tachypnoea,
tachycardia, hypotension, signs of consolidation (reduced expansion, dull percus-
sion, ttactile vocal fremitus/vocal resonance, bronchial breathing), and a pleural rub.
Tests Assess oxygenation: oxygen saturation, pl62 (ABGs if S.0, <92% or severe
pneumonia) and BP. Blood tests: FBC, U&E, LFT, CRP (GPs should consider a point of care
CRP to guide antibiotic prescribing where LRTI is suspected, NICE 2014¢).

CxR (fig 16.2, p723): lobar or multilobar infiltrates, cavitation, or pleural effusion. Spu-
tum for microscopy and culture. Urine: check for Legionella/Pneumococcal urinary
antigens. Atypical organism/viral serology (PCR sputum/BAL, complement fixation
tests acutely, paired serology). Pleural fluid may be aspirated for culture. Respira-
tory physicians may consider bronchoscopy and bronchoalveolar lavage if patient
is immunocompromised or on ITU.

Severity 'CURB-65' is a simple, validated severity scoring system.® 1 point for each of:
Confusion (abbreviated mental test <8)

Urea >7mmol/L

Respiratory rate 230/min

BP <90 systolic and/or 60mmHg diastolic)

Age 265.

0-1, Po antibiotic/home treatment; 2, hospital therapy; =3, severe pneumonia indicates
mortality 15-40%—consider ITu. It may ‘underscore’ the young—use clinical judgement.
Other features increasing the risk of death are: comorbidity; bilateral/multilobar; R0,
<8kPa.

Management »>p816. Antibiotics—refer to your local hospital antibiotic policy. When
none exists, consult table 4.2. If pneumonia not severe and not vomiting (CURB-65 1-2)
give PO antibiotic; severe (CURB-65 >2) give 1v. Oxygen: keep P,0, >8.0 and/or satura-
tion 294%. 1v fluids (anorexia, dehydration, shock) and VTE prophylaxis. Analgesia if
pleurisy. Consider 17U if shock, hypercapnia, or remains hypoxic. Follow-up. at 6 weeks
(£CXR).

Complications (See pl70.) Pleural effusion, empyema, lung abscess, respiratory
failure, septicaemia, brain abscess, pericarditis, myocarditis, cholestatic jaundice.
Repeat cRP and cxR in patients not improving to look for progression/complications.



Table 4.2 Empirical treatment of pneumonia (check local policy)

Clinical 0 " Antlblotlc (further dosage
. rganisms
setting
Community-acquired
Mild not Streptococcus pneumoniae  Oral amoxicillin 500mg-1g/8h or clarithro-
previously Haemophilus influenzae mycin 500mg/12h or doxycycline 200mg
CURB 0-1 loading then 100mg/day (initially 5-day
course)
Moderate Streptococcus pneumoniae Oral amoxicillin 500mg-1g/8h +
CURB? Haemophilus influenzae clarithromycin 500mg/12h or doxycycline
Myconlasma pheumoniae 200mg loading then 100mg/12h
yeop P If v required: amoxicillin 500mg/8h +
clarithromycin 500mg/12h (7-day course)
Severe As above Co-amoxiclav 1.2g/8h 1v or cephalosporin Iv
CURB >3 (eg cefuroxime 1.5g/8h 1v) AND clarithromy-
cin 500mg/12h 1v (7 days)
Add flucloxacillin £ rifampicin if Staph sus-
pected; vancomycin (or teicoplanin) if MRSA
suspected. Treat for 10d (14-21d if Staph,
Legionella, or Gram -ve enteric bacteria
suspected)
Panton-Valentine Seek urgent help. Consider adding 1v
Leukocidin-producing linezolid, clindamycin, and rifampicin
Staph. aureus (PVL-SA)
Atypical Legionella pneumophilia - Fluoroquinolone combined with clarithro-

mycin, or rifampicin, if severe. See pl68
Chlamydophila species Tetracycline

Pneumocystis jirovecii High-dose co-trimoxazole (pp400-1)
Hospital-acquired
Gram-negative bacilli Aminoglycoside 1v + antipseudomonal
Pseudomonas penicillin 1v or 3rd-generation cephalosporin
Anaerobes v (p387)
Aspiration
Streptococcus pneumoniae  Cephalosporin 1v + metronidazole 1v
Anaerobes
Neutropenic patients
Gram-positive cocci Aminoglycoside 1v + antipseudomonal peni-
Gram-negative bacilli cillin 1v or 3rd-generation cephalosporin 1v
Fungi (p177) Consider antifungals after 48h

Pneumococcal vaccine

At-risk groups:

e All adults = 65yrs old.

e Chronic heart, liver, renal, or lung conditions.

e Diabetes mellitus not controlled by diet.

e Immunosuppression, eg ¥spleen function, AIDS, or on chemotherapy or prednis-
olone >20mg/d, cochlear implant, occupation risk (eg welders), csF fluid leaks.
Vaccinate every 5yrs.

¢r: Pregnancy, lactation, t7°, previous anaphylaxis to vaccine or one of its com-
ponents.
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Specific pneumonias

Pneumococcal pneumonia The commonest bacterial pneumonia. Affects all ages,
but is commoner in the elderly, alcoholics, post-splenectomy, immunosuppressed,
and patients with chronic heart failure or pre-existing lung disease. Clinical fea-
tures: Fever, pleurisy, herpes labialis. CxR shows lobar consolidation. If mod/severe
check for urinary antigen. Treatment: amoxicillin, benzylpenicillin, or cephalosporin.

Staphylococcal pneumonia May complicate influenza infection or occur in the
young, elderly, intravenous drug users, or patients with underlying disease, eg leu-
kaemia, lymphoma, cystic fibrosis (CF). It causes a bilateral cavitating bronchopneu-
monia. Treatment: flucloxacillin + rifampicin, MRSA: contact lab; consider vancomycin.

Klebsiella pneumonia Rare. Occurs in elderly, diabetics, and alcoholics. Causes a
cavitating pneumonia, particularly of the upper lobes, often drug resistant. Treat-
ment: cefotaxime or imipenem.

Pseudomonas A common pathogen in bronchiectasis and cFr. It also causes
hospital-acquired infections, particularly on 1TU or after surgery. Treatment: anti-
pseudomonal penicillin, ceftazidime, meropenem, or ciprofloxacin + aminoglycoside.
Consider dual therapy to minimize resistance.

Mycoplasma pneumoniae Occurs in epidemics about every 4yrs. It presents in-
sidiously with flu-like symptoms (headache, myalgia, arthralgia) followed by a dry
cough. CxR: reticular-nodular shadowing or patchy consolidation often of one lower
lobe, and worse than signs suggest. Diagnosis: PCR sputum or serology. Cold aggluti-
nins may cause an autoimmune haemolytic anaemia. Complications: Skin rash (ery-
thema multiforme, fig 12.22, p563), Stevens-Johnson syndrome, meningoencephalitis
or myelitis; Guillain-Barré syndrome. Treatment: Clarithromycin (500mg/12h) or
doxycycline (200mg loading then 100mg o) or a fluroquinolone (eg ciprofloxacin
or norfloxacin).

Legionella pneumophila Colonizes water tanks kept at <60°C (eg hotel air-con-
ditioning and hot water systems) causing outbreaks. Flu-like symptoms (fever,
malaise, myalgia) precede a dry cough and dyspnoea. Extra-pulmonary features in-
clude anorexia, D&V, hepatitis, renal failure, confusion, and coma. ¢XR shows bi-basal
consolidation. Blood tests may show lymphopenia, hyponatraemia, and deranged
LFTs. Urinalysis may show haematuria. Diagnosis: Urine antigen/culture. Treatment:
fluoroquinolone for 2-3wks or clarithromycin (p387). 10% mortality.

Chlamydophila pneumoniae The commonest chlamydial infection. Person-to-per-
son spread, biphasic illness: pharyngitis, hoarseness, otitis, followed by pneumonia.
Diagnosis: Chlamydophila complement fixation test, PCR invasive samples.” Treat-
ment: Doxycycline or clarithromycin. Chlamydophila psittaci Causes psittacosis,
an ornithosis acquired from infected birds (typically parrots). Symptoms include
headache, fever, dry cough, lethargy, arthralgia, anorexia, and D&V. Extra-pulmonary
features are legion but rare, eg meningo-encephalitis, infective endocarditis, hepati-
tis, nephritis, rash, splenomegaly. cxR shows patchy consolidation. Diagnosis: Chla-
mydophila serology. Treatment: doxycycline or clarithromycin.

Viral pneumonia Influenza commonest (p396 and Box), but ‘swine flu' (HIN1) is now
considered seasonal and covered by the annual ‘flu vaccine. Others: measles, cmv,
varicella zoster.

Pneumocystis pneumonia Causes pneumonia in the immunosuppressed (eg Hiv).
The organism responsible was previously called Pneumocystis carinii, and now
called Pneumocystis jirovecii.t Tt presents with a dry cough, exertional dyspnoea,
1R0,, fever, bilateral crepitations. CXR may be normal or show bilateral perihilar
interstitial shadowing. Diagnosis: Visualization of the organism in induced sputum,
bronchoalveolar lavage, or in a lung biopsy specimen. Drugs: High-dose co-trimox-
azole (pp400-1), or pentamidine by slow 1v1 for 2-3 weeks (p401). Steroids are bene-
ficial if severe hypoxaemia. Prophylaxis is indicated if the cpa count is <200x10%/L or
after the st attack.



Avian influenza A viruses rarely infect humans and most follow direct or close
contact with infected poultry. The issue remains a public health priority because
of the ability of the virus to mutate. Symptoms range from conjunctivitis to influ-
enza-like illness (low pathogenic forms) to severe respiratory illness and multi-
organ failure (highly pathogenic forms). H7N9 and H5N1 have been responsible for
most human illnesses worldwide. »Suspect avian flu if fever (>38°C), chest signs
or consolidation on CxR, or life-threatening infection, and contact with poultry or
others with similar symptoms.” NB: D&V, abdominal pain, pleuritic pain, and bleed-
ing from the nose and gums are reported to be an early feature in some patients.!
Diagnosis: Viral culture  reverse transcriptase-PCR with H5 & N1 specific primers.*
Management: »Get help. Contain the outbreak,? p397, in the UK, via your consult-
ant in communicable disease control.”* Ventilatory support + 0, and antivirals may
be needed. Most viruses are susceptible to oseltamivir, peramivir, and zanamivir.
Nebulizers and high-air flow O, masks are implicated in nosocomial spread. "*
Precautions for close contacts of infected patients:

Hand hygiene, avoid shared utensils and face-to-face contact, wear high-efficiency
masks and eye protection. Start empirical antiviral treatment (oseltamivir within
48 hours of exposure and zanamivir within 36 hours). Monitor for fever, cough,
shortness of breath, diarrhoea, or other systemic symptoms developing.

Coronaviruses: SARS and MERS

Severe acute respiratory syndrome (SARS®) is caused by SARS-CoV virus—a
coronavirus. Major features are persistent fever (>38°C), chills, rigors, myalgia,
dry cough, headache, diarrhoea, and dyspnoea—with an abnormal cxr and ‘wcc. m
Respiratory failure is a complicating feature: ~20% progress to acute respiratory
distress syndrome requiring invasive ventilation.'® Mortality is 1-50%, depend-
ing on age, but no cases since 2004. Close contacts, or travel to an area with
known cases should raise suspicion. The mechanism of transmission of SARS-CoV is
human-human. Management: seek expert help. Largely supportive with good
infection control measures.

Middle East respiratory syndrome (MERS) is a viral respiratory disease caused
by novel coronavirus (MERS cov) and was first identified in 2012 in Saudi Arabia.
Symptoms include fever, cough, shortness of breath, and gastrointestinal upset.
Incubation period 14 days. Human-to-human transmission has been reported in
most cases, but camels play a pivotal host role in animal-to-human transmission.
Large outbreaks linked to healthcare facilities have been reported in the Middle
East and South Korea. The World Health Organization has reported mortality as
_high as 36% in known cases."
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2 Therapeutic or prophylactic antivirals are said to be the most effective single intervention followed by
vaccine and basic public health measures.” But oseltamivir resistance and unavailability of a suitable vac-
cine during the early stages of a pandemic make non-drug interventions all the more important.
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Complications of pneumonia

Respiratory failure (See p188.) Type I respiratory failure (PO, <8kPa) is relatively
common. Treatment is with high-flow (60%) oxygen. Transfer the patient to 11U if
hypoxia does not improve with O, therapy or P.CO; rises to >6kPa. Be careful with
0, in copD patients; check ABGs frequently, and consider elective ventilation if rising
P,CO, or worsening acidosis. Aim to keep Sa0, at 94-98%, £,0, =8kPa.

Hypotension May be due to a combination of dehydration and vasodilation due
to sepsis. If systolic BP is <90mmHg, give an intravenous fluid challenge of 250mL
colloid/crystalloid over 15min. If BP does not rise, consider a central line and give 1v
fluids to maintain the systolic BP >90mmHg. If systolic BP remains <90mmHg despite
fluid therapy, request ITu assessment for inotropic support.

Atvrial fibrillation (p130.) Common in the elderly. It usually resolves with treatment
of the pneumonia. p-blocker or digoxin may be required to slow the ventricular re-
sponse rate in the short term.

Pleural effusion Inflammation of the pleura by adjacent pneumonia may cause fluid
exudation into the pleural space. If this accumulates faster than it is reabsorbed, a
pleural effusion develops. If small, it may be of no consequence. If larger and patient
symptomatic, or infected (empyema), drainage is required (pl92, p766).

Empyema Pus in the pleural space. It should be suspected if a patient with a resolv-
ing pneumonia develops a recurrent fever. Clinical features: cxRr indicates a pleural
effusion. The aspirated pleural fluid is typically yellow and turbid with a pH <7.2,
lglucose, and tLDbH. The empyema should be drained using a chest drain, inserted
under radiological guidance. Adhesions and loculation can make this difficult.

Lung abscess A cavitating area of localized, suppurative infection within the lung
(see fig 4.6).

Causes: *Inadequately treated pneumonia. *Aspiration (eg alcoholism, oesophageal
obstruction, bulbar palsy). ®Bronchial obstruction (tumour, foreign body). ePulmo-
nary infarction. eSeptic emboli (septicaemia, right heart endocarditis, v drug use).
eSubphrenic or hepatic abscess.

Clinical features: Swinging fever; cough; purulent, foul-smelling sputum; pleuritic
chest pain; haemoptysis; malaise; weight loss. Look for: finger clubbing; anaemia;
crepitations. Empyema develops in 20-30%.

Tests: Blood: FBC (anaemia, neutrophilia), ESR, CRP, blood cultures. Sputum micros-
copy, culture, and cytology. cxr: walled cavity, often with a fluid level. Consider cT
scan to exclude obstruction, and bronchoscopy to obtain diagnostic specimens.
Treatment: Antibiotics as indicated by sensitivities; continue until healed (4-6 wks).
Postural drainage. Repeated aspiration, antibiotic instillation, or surgical excision
may be required.

Septicaemia May occur as a result of bacterial spread from the lung parenchyma
into the bloodstream. This may cause metastatic infection, eg infective endocarditis,
meningitis. Treat with 1v antibiotic according to sensitivities.

Pericarditis and myocarditis May also complicate pneumonia.

Jaundice This is usually cholestatic, and may be due to sepsis or secondary to anti-
biotic therapy (particularly flucloxacillin and co-amoxiclav).
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Fig 4.6 pa chest radiograph showing multiple rounded ring lesions of differing sizes in the right
lower zone, at the right apex, and in the left lower zone. The lesions are largest in the right low-
er zone, where they can be seen to contain air-fluid levels, typical appearance of infection in a
pneumatocele (=air cyst) or cavitating lesion. A moderate right-sided hydropneumothorax can also
be seen, suggesting that one of these lesions may have ruptured into the pleural cavity. The patient
also has a right subclavian central venous catheter for the administration of antibiotics. The diag-
nosis in this case was that of multiple pulmonary abscesses in a patient who was an intravenous
drug user.

Image courtesy of Derby Hospitals NHS Foundation Trust Radiology Department.
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Pathology Chronic inflammation of the bronchi and bronchioles leading to perma-
nent dilatation and thinning of these airways." Main organisms: H. influenzae; Strep.
pneumoniae; Staph. aureus; Pseudomonas aeruginosa.

Causes Congenital: Cystic fibrosis (CF); Young's syndrome; primary ciliary dyskinesia;
Kartagener’s syndrome (0HCS p646). Post-infection: Measles; pertussis; bronchiolitis;
pneumonia; TB; HIv. Other: Bronchial obstruction (tumour, foreign body); allergic
bronchopulmonary aspergillosis (ABPA, p177); hypogammaglobulinaemia; rheumatoid
arthritis; ulcerative colitis; idiopathic.

Clinical features Symptoms: Persistent cough; copious purulent sputum; intermit-
tent haemoptysis. Signs: Finger clubbing; coarse inspiratory crepitations; wheeze
(asthma, copp, ABPA). Complications: Pneumonia, pleural effusion; pneumothorax;
haemoptysis; cerebral abscess; amyloidosis.

Tests Sputum culture. cxr: Cystic shadows, thickened bronchial walls (tramline and
ring shadows); see fig 4.7. HRCT chest (pl64) to assess extent and distribution of
disease. Spirometry often shows an obstructive pattern; reversibility should be as-
sessed. Bronchoscopy to locate site of haemoptysis, exclude obstruction and obtain
samples for culture. Other tests: Serum immunoglobulins; cF sweat test; Aspergillus
precipitins or skin-prick test RAST and total IgE.

Management eAirway clearance techniques and mucolytics. Chest physi-
otherapy and devices such as a flutter valve may aid sputum expectoration and
mucus drainage. *Antibiotics should be prescribed according to bacterial sensitivi-
ties. Patients known to culture Pseudomonas will require either oral ciprofloxacin
or suitable 1v antibiotics. If =3 exacerbations a year consider long-term antibiotics
(may be nebulized). *Bronchodilators (eg nebulized salbutamol) may be useful in
patients with asthma, copp, CF, ABPA (p177). «Corticosteroids (eg prednisolone) and
itraconazole for ABPA. *Surgery may be indicated in localized disease or to control
severe haemoptysis.

Fig 4.7 Pa chest radiograph showing marked abnormal dilatation of the airways throughout the
right upper lobe, subtle similar changes throughout the rest of the lung (particulalry periphery of
the left upper zone). The fine background reticular pattern in the lungs suggests that there may
also be some interstitial lung disease present.

Image courtesy of Nottingham University Hospitals NHS Trust Radiology Department.



Cystic fibrosis (CF)

One of the commonest life-threatening autosomal recessive conditions (1:2000 live
births) affecting Caucasians. 1:25 people carry a copy of the faulty gene. All Uk babies
are screened at birth. Caused by mutations in the cF transmembrane conductance
regulator (CFTR) gene on chromosome 7 (>1500 mutations have been identified). This
isa Cl” channel, and the defect leads to a combination of defective chloride secretion
and increased sodium absorption across airway epithelium. The changes in the com-
position of airway surface liquid predispose the lung to chronic pulmonary infections
and bronchiectasis. See 0HcS (‘Paediatrics’, p162) for more detail.

Clinical features Neonate: Failure to thrive; meconium ileus; rectal prolapse.
Children and young adults: Respiratory: cough; wheeze; recurrent infections;
bronchiectasis; pneumothorax; haemoptysis; respiratory failure; cor pulmonale.
Gastrointestinal: pancreatic insufficiency (diabetes mellitus, steatorrhoea); distal
intestinal obstruction syndrome (meconium ileus equivalent); gallstones; cirrhosis.
Other: male infertility; osteoporosis; arthritis; vasculitis (p556); nasal polyps; sinusi-
tis; and hypertrophic pulmonary osteoarthropathy (HPOA). Signs: cyanosis; finger
clubbing; bilateral coarse crackles.

Diagnosis Sweat test: Sweat sodium and chloride >60mmol/L; chloride usu-
ally > sodium. Genetics: Screening for known common cF mutations should be con-
sidered. Faecal elastase is a simple and useful screening test for exocrine pancreatic
dysfunction.

Tests Blood: FBC, UE, LFT; clotting; vitamin A, D, E levels; annual glucose tolerance test
(p206). Bacteriology: Cough swab, sputum culture. Radiology: cxr; hyperinflation;
bronchiectasis. Abdominal ultrasound: Fatty liver; cirrhosis; chronic pancreatitis;
Spirometry: Obstructive defect. Aspergillus serology/skin test (20% develop ABPA,
pl77). Biochemistry: Faecal fat analysis.

Management Management should be multidisciplinary, eg physician, 6p, physi-
otherapist, specialist nurse, and dietician, with attention to psychosocial as well
as physical wellbeing. Chest: Physiotherapy (postural drainage, airway clearance
techniques). Antibiotics are given for acute infective exacerbations and prophylacti-
cally. Chronic Pseudomonas infection is an important predictor of survival. Muco-
lytics may be useful (eg DNase, ie Dornase alfa, 2.5mg daily nebulized, or nebulized
hypertonic saline). Bronchodilators. Annual cxRr surveillance is recommended. Gas-
trointestinal: Malabsorption, GORD, distal obstruction syndrome. Pancreatic enzyme
replacement; fat-soluble vitamin supplements (A, D, E, K); ursodeoxycholic acid for
impaired liver function; cirrhosis may require liver transplantation. Other: Treatment
of cr-related diabetes (screen annually with 06TT from 12yrs); screening/treatment
of osteoporosis (DEXA bone scanning); arthritis, sinusitis, and vasculitis; fertility and
genetic counselling. Advanced lung disease: Oxygen, diuretics (cor pulmonale); non-
invasive ventilation; lung or heart/lung transplantation (post-transplant survival
5 years). Prognosis: Median survival is now ~4lyrs in the UK, although a baby born
today would expect to live longer.

Mutation-specific therapies for cystic fibrosis

Ivacaftor and lumacaftor target the CFTR protein. Ivacaftor, a CFTR potentiator,
targets gating defects in disease causing CFTR mutations including 6551D. Ivacaftor
increases the open probability of cFTR channels and has been shown to improve
clinical outcomes (lung function, weight, lung disease stability) in cF patients >6
years old.* Lumacaftor is a CFTR corrector, and has been shown to correct F508
del CFTR misprocessing and increase the amount of cell surface-localized protein.
Ivacaftor and lumacaftor combination therapy, for patients with 508 del, have
shown improved lung function and reduced pulmonary exacerations.?

Gene therapy (transfer of CFTR gene using liposome or adenovirus vectors):
phase 2b studies show modest but significant improvement in FEv; in those receiv-
ing gene therapy. Further work into vectors for gene transfer is ongoing.

J

173

o
=
=

Chest med



174

Chest medicine

Carcinoma of the bronchus Second most common cancer in the Uk, accounting
for 13% of all new cancer cases and 27% of cancer deaths (40000 cases/yr in UK).?
Tncidence is increasing in women. Only 5% ‘cured'. Risk factors: Cigarette smoking
(causes 90% of lung ca). Others: passive smoking, ashestos, chromium, arsenic, iron
oxides, and radiation (radon gas).

Histology: Clinically the most important division is between small cell (scLc) and
non-small cell (NSCLC). nscLe: Squamous (35%); adenocarcinoma (27%), large cell
(10%); adenocarcinoma in situ (rare, <1%). Small cell (oat cell) (20%): Arise from
endocrine cells (Kulchitsky cells), often secreting polypeptide hormones resulting in
paraneoplastic syndromes (eg production of AcTH, Cushing's syndrome). Most (70%)
scLc are disseminated at presentation.

Symptoms: Cough (80%); haemoptysis (70%); dyspnoea (60%); chest pain (40%);
recurrent or slowly resolving pneumonia; lethargy, anorexia; weight loss.

Signs: Cachexia; anaemia; clubbing; HPOA (hypertrophic pulmonary osteoarthropa-
thy, causing wrist pain); supraclavicular or axillary nodes. Chest signs: none, or con-
solidation; collapse; pleural effusion. Metastases: bone tenderness; hepatomegaly;
confusion; fits; focal cNs signs; cerebellar syndrome; proximal myopathy; peripheral
neuropathy.

Complications: Local: recurrent laryngeal nerve palsy; phrenic nerve palsy; svc
obstruction; Horner's syndrome (Pancoast's tumour); rib erosion; pericarditis; AF.
Metastatic: brain; bone (bone pain, anaemia, tCa®); liver; adrenals (Addison's). Non-
metastatic neurological: confusion; fits; cerebellar syndrome; proximal myopathy;
neuropathy; polymyositis; Lambert-Eaton syndrome (p512). See table 4.3.

Tests: cxr: peripheral nodule (fig 4.8); hilar enlargement; consolidation; lung col-
lapse; pleural effusion; bony secondaries. Cytology: sputum and pleural fluid (send
at least 20mL). Fine needle aspiration or biopsy (peripheral lesions/lymph nodes).
cTto stage the tumour (pl176) and guide bronchoscopy. Bronchoscopy: to give histol-
ogy and assess operability,  endobronchial ultrasound for assessment and biopsy.
F-deoxyglucose PET or PET/CT EBUS scan to help in staging. Radionuclide bone scan:
if suspected metastases. Lung function tests: help assess suitability for lobectomy.
Other lung tumours Bronchial adenoma: Rare, slow-growing. 90% are carcinoid
tumours; 10% cylindromas. §: surgery. Hamartoma: Rare, benign; cT: lobulated mass
+ flecks of calcification; ?excise to exclude malignancy.

Malignant mesothelioma A tumour of mesothelial cells that usually occurs in the
pleura, and rarely in the peritoneum or other organs. It is associated with occupa-
tional exposure to ashestos but the relationship is complex.? 90% report previous
exposure to asbestos, but only 20% of patients have pulmonary asbestosis. The la-
tent period between exposure and development of the tumour may be up to 45yrs.
Compensation is often available.

Clinical features: Chest pain, dyspnoea, weight loss, finger clubbing, recurrent pleu-
ral effusions. Signs of metastases: lymphadenopathy, hepatomegaly, bone pain/ten-
derness, abdominal pain/obstruction (peritoneal malignant mesothelioma).

Tests: cxr/CT: pleural thickening/effusion. Bloody pleural fluid.

Diagnosis: Made on histology, usually following a thoracoscopy. Often the diagnosis
is only made post-mortem.

Management: Pemetrexed + cisplatin chemotherapy can improve survival.* Surgery
is hard to evaluate (few randomized trials). Radiotherapy is controversial. Pleurodesis
and indwelling intra-pleural drain may help.

Prognosis: Poor (especially without pemetrexed, eg <2yrs). >650 deaths/yr in uk.
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* Malignancy (1° or 2°) * Arterio-venous malformation

* Abscesses (p170)  Encysted effusion (fluid, blood, pus)
* Granuloma *Cyst

e Carcinoid tumour  Foreign body

* Pulmonary hamartoma  Skin tumour (eg seborrhoeic wart).

ICine
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Fig 4.8 A wedge-shaped density in the right middle lobe. Also note a coin lesion at the right
costophrenic angle. Right hilar lymphadenopathy.

Courtesy of Janet E. Jeddry, Yale Medical School.

Table 4.3 Non-metastatic extrapulmonary manifestations of bronchial cancer

Manifestations

Endocrine Ectopic secretion; AcTH (Cushing's), ADH (dilutional hyponatraemia), PTH
(hypercalcaemia), HCG (gynaecomastia)

Neurological Cerebellar degeneration, myopathy, polyneuropathy, myasthenic

syndrome
Vascular Thrombophlebitis migrans (p562), anaemia, DIC
Cutaneous Dermatomyositis, herpes zoster, acanthosis nigricans

Skeletal Clubbing, HPOA
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Lung tumours: staging and treatment

Assessing the extent of tumour spread (staging) is vital to determining the best
course of treatment and also prognosis. All patients who may be suitable for surgery
with curative intent should be offered PET-CT before treatment.” Some patients may
undergo endobronchial ultrasound-guided transbronchial needle aspirations for me-
diastinal masses. TNM staging classification for non-small cell lung cancer is shown
in table 4.4. You do not need to memorize this!

Table 4.4 Tm staging for non-small cell lung cancer

Primary tumour (1)

X Malignant cells in bronchial secretions, no other evidence of tumour

TIS Carcinoma in situ

T0 None evident

Tl <3cm, in lobar or more distal airway

T2 >3cm and >2cm distal to carina or any size if pleural involvement or obstruc-
tive pneumonitis extending to hilum, but not all the lung

T3 Involves the chest wall, diaphragm, mediastinal pleura, pericardium, or <2cm
from, but not at, carina. T >7cm diameter and nodules in same lobe

T4 Tnvolves mediastinum, heart, great vessels, trachea, oesophagus, vertebral

body, carina, malignant effusion, or nodules in another lobe

NO None involved (after mediastinoscopy)

NL Peribronchial and/or ipsilateral hilum

N2 Ipsilateral mediastinum or subcarinal

N3 Contralateral mediastinum or hilum, scalene, or supraclavicular

MO None

M1 a) Nodule in other lung, pleural lesions, or malignant effusion; b) distant

metastases present

Occult I 1I I1a 11th v
TXNOMO  TIS/TY/T2NOMO  T1/T2N1MO T3N1MO TI-4N3MO  T1-4NO-3ML
\ OrT3NOMO  0r TI-3N2MO  or T4 NO-2 MO

Reproduced with permission from Edge, SB et al. (Eds.), AJCC Cancer Staging Manual, 7th Edition.
New York: Springer; 2010.
Treatment nscLe: Lobectomy (open or thoracoscopic) is the treatment of choice
if medically fit and aim is curative intent or parenchymal sparing operation for pa-
tients with borderline fitness and smaller tumours ((T1a-b, N0, M0). Radical radio-
therapy for patient with stage 1, 11, IIINSCLC. Chemotherapy + radiotherapy for more
advanced disease. Regimens may be platinum based, eg with monoclonal antibodies
targeting the epidermal growth factor receptor (cetuximab). SCLC: consider sur-
gery with limited stage disease. Chemotherapy + radiotherapy if well enough. Palli-
ation: Radiotherapy is used for bronchial obstruction, svc obstruction, haemoptysis,
bone pain, and cerebral metastases. svc stent + radiotherapy and dexamethasone
for svc obstruction. Endobronchial therapy: tracheal stenting, cryotherapy, laser,
brachytherapy (radioactive source is placed close to the tumour). Pleural drainage/
pleurodesis for symptomatic pleural effusions. Drugs: analgesia; steroids; anti-
emetics; cough linctus; bronchodilators; antidepressants.

Prognosis Non-small cell: 50% 2yr survival without spread; 10% with spread. Small
cell: median survival is 3 months if untreated; 1-1%yrs if treated.

Prevention Stop smoking (p93). Prevent occupational exposure to carcinogens.
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Aspergillus This group of fungi affects the lung in five ways:

1 Asthma: Type 1 hypersensitivity reaction to fungal spores (p178).

2 Allergic bronchopulmonary aspergillosis (ABPA): Results from type 1 and 111
hypersensitivity reactions to Asperygillus fumigatus. Affects 1-5% of asthmat-
ics, 2-25% of cF patients.® Initially bronchoconstriction, then permanent dam-
age occurs causing bronchiectasis (fig 4.9). Symptoms: wheeze, cough, sputum
(plugs of mucus containing fungal hyphae, see p408), dyspnoea, and ‘recurrent
pneumonia’. Investigations: CXR (transient segmental collapse or consolida-
tion, bronchiectasis); Aspergillus in sputum; positive Aspergillus skin test and/
or Aspergillus-specific IoE RAST (radioallergosorbent test); positive serum pre-
cipitins; eosinophilia; raised serum 1E. Treatment: prednisolone 30-40mg/24h
Po for acute attacks; maintenance dose 5-10mg/d. Ttraconazole can be used in
combination with corticosteroids. Bronchodilators for asthma. Sometimes bron-
choscopic aspiration of mucus plugs is needed.

3 Aspergilloma (mycetoma): A fungus ball within a pre-existing cavity (often
caused by TB or sarcoidosis). It is usually asymptomatic but may cause cough,
haemoptysis (may be torrential), lethargy = weight loss. Investigations: CxR
(round opacity within a cavity, usually apical); sputum culture; strongly posi-
tive serum precipitins; Aspergillus skin test (30% +ve). Treatment (only if symp-
tomatic): consider surgical excision for solitary symptomatic lesions or severe
haemoptysis. Oral itraconazole and other antifungals have been tried with lim-
ited success. Local instillation of amphotericin paste under cT guidance yields
partial success in carefully selected patients, eg in massive haemoptysis. m
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4 Invasive aspergillosis: Risk factors:¥ immunocompromise, eg HIv, leukaemia,
burns, Wegener's (p714), and SLE, or after broad-spectrum antibiotic therapy. In-
vestigations: sputum culture; BAL; biopsy; serum precipitins; CxR (consolidation,
abscess). Early chest ¢T and serial serum measurements of galactomannan (an
Asperyillus antigen) may be helpful. Diagnosis may only be made at lung biopsy
or autopsy. Treatment: voriconazole is superior to 1v amphotericin.? Alterna-
tives: v miconazole or ketoconazole (less effective). Prognosis: 30% mortality.

5 Extrinsic allergic alveolitis (EAA): See pl98.

Other fungal infections Candida and Cryptococcus may cause pneumonia in the
immunosuppressed (see p408).

Infection
Aspergilloma
within Infarction
pre-existing
cavity
Malignant

Upper lobe
fibrosis

Proximal
bronchiectasis

] of icti
allergic and transient lung
bronchopulmonary shadow
aspergillosis
Mucoid
impaction and
lobar collapse

Fig 4.9 Aspergillosis.
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Asthma affects 5-8% of the population. It is characterized by recurrent episodes of
dyspnoea, cough, and wheeze caused by reversible airways obstruction. Three fac-
tors contribute to airway narrowing: bronchial muscle contraction, triggered by a
variety of stimuli; mucosal swelling/inflammation, caused by mast cell and basophil
degranulation resulting in the release of inflammatory mediators; and increased
mucus production.

Symptoms Intermittent dyspnoea, wheeze, cough (often nocturnal), and sputum
(see table 4.5).

Precipitants: Cold air, exercise, emotion, allergens (house dust mite, pollen, fur),
infection, smoking and passive smoking,? pollution, NSAIDs, p-blockers.

Diurnal variation Symptoms or peak flow may vary over the day. Marked morning
dipping of peak flow is common and can tip the balance into a serious attack, despite
having normal peak flow (fig 4.12) at other times.

Exercise: Quantify the exercise tolerance.
Disturbed sleep: Quantify as nights per week (a sign of severe asthma).

Acid reflux: 40-60% of those with asthma have reflux; treating it improves spirom-
etry, but not necessarily symptoms.?

Other atopic disease: Eczema, hay fever, allergy, or family history?

The home (especially the bedroom): Pets? Carpet? Feather pillows or duvet? Floor
cushions and other 'soft furnishings'?

Job: If symptoms remit at weekends or holidays, work may provide the trigger (15%
of cases are work-related—more for paint sprayers, food processors, welders, and
animal handlers).* Ask the patient to measure their peak flow at intervals at work
and at home (at the same time of day) to confirm this (see fig 4.13).

Days per week off work or school.

Signs Tachypnoea; audible wheeze; hyperinflated chest; hyper-resonant percus-
sion note; dair entry; widespread, polyphonic wheeze. Severe attack: Inability to
complete sentences; pulse >110bpm; respiratory rate >25/min; PEF 33-50% predicted.
Life-threatening attack: Silent chest; confusion; exhaustion; cyanosis (0, <8kPa
but A,CO, 4.6-6.0, Sp0, <92%); bradycardia; PEF <33% predicted. Near fatal: tP,CO,.
Tests Initial diagnosis: See figs 410, 4.11. Acute attack: PEF, sputum culture, FBC,
U&E, CRP, blood cultures. ABG analysis usually shows a normal or slightly 2,0, but
1P,CO, (hyperventilation). If A0, is normal but the patient is hyperventilating, watch
carefully and repeat the ABG a little later. »-If A,CO. is normal or raised, transfer
to high-dependency unit or 11U for ventilation, as this signifies failing respiratory
effort. cxR (to exclude infection or pneumothorax). Chronic asthma: PEF monitoring
(p162): a diurnal variation of >20% on 23d a wk for 2wks. Spirometry: obstructive
defect (YFEVA/FVC, 1RV pl62); usually 215% improvement in FEv, following p2 agonists
or steroid trial. cxr: hyperinflation. Skin-prick tests may help to identify allergens.
Histamine or methacholine challenge. Aspergillus serology.

Differential diagnosis Pulmonary oedema (‘cardiac asthma'’); copd (may co-exist);
large airway obstruction (eg foreign body, tumour); svc obstruction (wheeze/dys-
pnoea not episodic); pneumothorax; PE; bronchiectasis; obliterative bronchiolitis
(suspect in elderly).

Treatment Chronic asthma (p182). Emergency treatment (p810).

Associated diseases Acid reflux; polyarteritis nodosa (PAN, p556); Churg-Strauss
syndrome (p696); ABPA (p177).

Natural history Most childhood asthmatics (see oHcS pl6d) either grow out of
asthma in adolescence or suffer much less as adults. A significant number of people
develop chronic asthma late in life.

Mortality ~900 asthma deaths in the uk in 2012, 50% were >65yrs old.



Table 4.5 Clinical features which increase or decrease probability of asthma in adults.

Increase probability of asthma Lower probability of asthma 179
Wheeze, 508, chest tightness Prominent dizziness, lightheadedness,

tingling
Diurnal variation Chronic productive cough with no wheeze
Response to exercise, allergen, cold air Normal examination when symptomatic
Symptoms after aspirin or p-blocker Change in voice
History of atopy Symptoms with colds only
Family history atopy/asthma Significant smoking history (>20 pack year) @
Widespread wheeze heard on auscultation  Cardiac disease %
Unexplained low FEV; or PEF Normal PEF when symptomatic =
Unexplained peripheral blood eosinophilia

(Data from https://www.brit-thoracic.org. V) hmay/btsign-asthma-guideline-quick
reference-guide-2014)
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https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btsign-asthma-guideline-quick-reference-guide-2014
https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btsign-asthma-guideline-quick-reference-guide-2014
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Fig 4.10 BTS/SIGN British guideline on the management of asthma in children.
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Fig 4.11 BTS/SIGN British guideline on the management of asthma in adults.
Data from Fig 2, p25: https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-
asthma-guideline-2014/
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Fig 4.12 Normal peak expiratory flow (PEF).

Data from Nunn, AJ, Gregg, 1. New regression equations for predicting peak expiratory flow in adults. sms
1989;298:1068-70.
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Fig 4.13 Examples of serial peak flow charts.
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Management of chronic asthma

Lifestyle Help to quit smoking (p93). Avoid precipitants. Weight loss if overweight.
Check inhaler technique. Teach use of a peak flow meter to monitor PEF twice a
day. Educate to enable self-management by altering their medication in the light of
symptoms or PEF. Give specific advice about what to do in an emergency; provide
a written action plan. Consider teaching relaxed breathing to avoid dysfunctional
breathing® (Papworth method).?

British Thoracic Society guidelines (B7s*) Start at the step most appropriate
to severity; moving up if needed, or down if control is good for >3 months. Rescue
courses of prednisolone may be used at any time. For drug examples see table 4.6.

e Step 1: Occasional short-acting inhaled p2-agonist as required for symptom relief.
If used more than once daily, or night-time symptoms, go to Step 2.

® Step 2: Add standard-dose inhaled steroid, eg beclometasone 200-800mcg/day, or
start at the dose appropriate for disease severity, and titrate as required.

e Step 3: Add long-acting p.-agonist (eg salmeterol 50mcg/12h by inhaler). If bene-
fit—but still inadequate control—continue and tdose of beclometasone to 800mcg/
day. If no effect then stop LABA and tdose of beclometasone to 800mcg/day. Leu-
kotriene receptor antagonist or oral theophylline may be tried.

 Step 4: Consider trials of: beclometasone up to 2000mcg/day; modified-release oral
theophylline; modified-release oral p,-agonist tablets; oral leukotriene receptor an-
tagonist, in conjunction with previous therapy.

® Step 5: Add regular oral prednisolone (1 dose daily, at the lowest possible dose).
Continue with high-dose inhaled steroids. Refer for specialist input.

Drugs p.-adrenoceptor agonists: Relax bronchial smooth muscle (tcAMP), acting
within minutes. Salbutamol is best given by inhalation (aerosol, powder, nebulizer),
but may also be given Po or 1v. SE: tachyarrhythmias, {K*, tremor, anxiety. Long-act-
ing inhaled p2-agonist (eg salmeterol, formoterol) can help nocturnal symptoms and
reduce morning dips. They may be an alternative to tsteroid dose when symptoms
are uncontrolled; doubts remain over whether they are associated with an increase
in adverse events.* Se: as salbutamol, paradoxical bronchospasm.®

Corticosteroids: Best inhaled to minimize systemic effects, eg beclometasone via
spacer (or powder), but may be given Po or 1v. They act over days to tbronchial mu-
cosal inflammation. Rinse mouth after inhaled steroids to prevent oral candidiasis.
Oral steroids are used acutely (high-dose, short courses, eg prednisolone 40mg/24h
po for 7d) and longer term in lower dose (eg 5-10mg/24h) if control is not optimal on
inhalers. Warn about SEs: p377.

Aminophylline: (Metabolized to theophylline) acts by inhibiting phosphodiesterase,
thus tbronchoconstriction by tcAMP levels. Try as prophylaxis, at night, Po, to prevent
morning dipping. Stick with one brand name (bioavailability variable). Also useful
as an adjunct if inhaled therapy is inadequate. In acute severe asthma, it may be
given 1VI. It has a narrow therapeutic ratio, causing arrhythmias, 6I upset, and fits
in the toxic range. Check theophylline levels (p756), and do ECG monitoring and check
plasma levels after 24h if 1v therapy is used.

Anticholinergics: (Eg ipratropium, tiotropium.) May {muscle spasm synergistically
with po-agonists but are not recommended in current guidelines for chronic asthma.
They may be of more benefit in copD.

Cromoglicate (Mast cell stabilizer.) May be used as prophylaxis in mild and exercise-
induced asthma (always inhaled), especially in children. It may precipitate asthma.
Leukotriene receptor antagonists: (Eg oral montelukast, zafirlukast.) Block the ef-
fects of cysteinyl leukotrienes in the airways by antagonizing the CystLT; receptor.
Anti-IgE monoclonal antibody: Omalizumab®* may be of use in highly selected
patients with persistent allergic asthma. Given as a subcutaneous injection every
2-4 wks depending on dose. Specialists prescribe only.

3 Integrated breathing and relaxation training (Papworth method) is psychological and physical:
patients learn to drop their shoulders, relax their abdomen, and breathe calmly and appropriately.



Table 4.6 Adult doses of common inhaled drugs used in bronchoconstriction

Inhaled Inhaled Nebulized
aerosol powder (supervised)
Salbutamol
Dose example: 100-200mcg/6h 200-400mcg/6h  2.5-5mg/6h
Airomir® is a crc-free example
of a breath-actuated inhaler
Terbutaline
Single dose 500meg 25mg/mL
Recommended regimen 500meg/6h 5-10mg/6-12h
Salmeterol
Dose/puff 25meg 50meg —
Recommended regimen 50-100mceg/12h 50-100mcg/12h —
Tiotropium bromide (copp)
Dose/puff 2.5meg 9meg —
Recommended regimen 25mceg daily 18mcg daily —
Steroids

(Clenil Modulite®=beclometasone; Pulmicort®=budesonide;* Flixotide®=fluticasone)
Fluticasone (Flixotide®)

Doses available/puff 50, 100, 250, & As for aerosol  250mcg/mL
500mcg
Recommended regimen 100-250meg/12h  100-250mcg/12h  0.5-2mg/12h
max 1Img/12h

Clenil Modulite®
Doses available/puff 50 & 100mcg — —
250mcg
Recommended regimen 200mcg/12h
then
400mcg/12h
then
1000mcg/12h

*Available as a Turbohaler®; Autohalers® are an alternative (breath-actuated) and don't need breathing
coordination, eg Airomir® (salbutamol) and Qvar® (beclometasone). Accuhalers® deliver dry powders
(eg Flixotide®, Serevent®).

Systemic absorption (via the throat) is less if inhalation is through a large-volume device, eg Volumatic® or
AeroChamber Plus® devices. The latter is more compact. Static charge on some devices reduces dose deliv-
ery, so wash in water before dose; leave to dry (don't rub). It's pointless to squirt many puffs into a device:
it is best to repeat single doses, and be sure to inhale as soon as the drug is in the spacer. SE: local (oral)
candidiasis (p377); trate of cataract if lifetime dose 229 beclometasone.”

»Prescribe beclometasone by brand name, and state that a crc-free inhaler should
be dispensed. This is because, dose for dose, Qvar® is twice as potent as the other
available crc-free brand (Clenil Modulite®).

Any dose =250mcg = significant steroid absorption: carry a steroid card; this recom-
mendation is being widened, and lower doses (beclometasone) are now said to merit
a steroid card (manufacturer’s information).
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Chronic obstructive pulmonary disease (corD)

Definitions copD is a common progressive disorder characterized by airway ob-
struction (FEvy <80% predicted; FEV1/FvC <0.7; see pl62 and table 4.5) with little or no
reversibility. Tt includes chronic bronchitis and emphysema. Usually patients have
either copd or asthma, not both: copp is favoured by: eage of onset >35yrs esmok-
ing (passive or active) or pollution related® echronic dyspnoea esputum production
eminimal diurnal or day-to-day Fevy variation. Chronic bronchitis is defined clini-
cally as cough, sputum production on most days for 3 months of 2 successive yrs.
Symptoms improve if they stop smoking. There is no excess mortality if lung func-
tion is normal. Emphysema is defined histologically as enlarged air spaces distal to
terminal bronchioles, with destruction of alveolar walls but often visualized on cT.

Prevalence 10-20% of the over-40s; 2.5x10° deaths/yr worldwide.®

Pink puffers and blue bloaters A traditional division but likely ends of a spec-
trum. Pink puffers: Have talveolar ventilation, a near normal R0, and a normal or
low P,CO,. They are breathless but are not cyanosed. They may progress to type I
respiratory failure (p188). Blue bloaters: Have lalveolar ventilation, with a low P,0,
and a high R,CO,. They are cyanosed but not breathless and may go on to develop
cor pulmonale. Their respiratory centres are relatively insensitive to CO, and they
rely on hypoxic drive to maintain respiratory effort (p188)—»supplemental oxygen
should be given with care.

Symptoms Cough; sputum; dyspnoea; wheeze. Signs Tachypnoea; use of accessory
muscles of respiration; hyperinflation; icricosternal distance (<3cm); lexpansion;
resonant or hyperresonant percussion note; quiet breath sounds (eg over bullae);
wheeze; cyanosis; cor pulmonale.

Complications Acute exacerbations + infection; polycythaemia; respiratory failure;
cor pulmonale (oedema; tJvP); pneumothorax (ruptured bullae); lung carcinoma.

Tests rac: tPcv. cxr: Hyperinflation; flat hemidiaphragms; large central pulmonary
arteries; 4peripheral vascular markings; bullae. ¢7: Bronchial wall thickening; scar-
ring; air space enlargement. £ce: Right atrial and ventricular hypertrophy (cor
pulmonale). ABG: IP,0, £ hypercapnia. Spirometry (pl62, pl6b): obstructive + air
trapping (FEv; <80% of predicted, FEV;:FVC ratio <70%, 1TLC, TRV, 4DLCO in emphy-
sema—see pl60). Learn how to do spirometry from an experienced person: ensure
maximal expiration of the full breath (it takes >4s; it's not a quick puff out).

Treatment Chronic stable: see Box and fig 4.14; »Emergency : p812. Smoking ces-
sation advice with cordial vigour (p93). Encourage exercise: BMI is often low; diet
advice  supplements® may help (p584). Mucolytics (BNF37) may help chronic pro-
ductive cough (NICE).* Disabilities may cause serious, treatable depression; screen
for this (p15). Respiratory failure: p188. Oedema: diuretics. Flu and pneumococcal
vaccinations: pl67 and p396.

Long-term O, therapy (LTo7): An MRC trial showed that if A0, was maintained
>8.0kPa for 15h a day, 3yr survival improved by 50%. UK NICE guidelines suggest
L7oT should be given for: 1 Clinically stable non-smokers with 2,0, <7.3kPa—despite
maximal R. These values should be stable on two occasions >3wks apart. 2 If R0,
7.3-8.0 and pulmonary hypertension (eg RVH; loud ,), or polycythaemia, or peripheral
oedema, or nocturnal hypoxia. 3 O, can also be prescribed for terminally ill patients.

Severity assessment in coPD

Severity assessment has implications for therapy and prognosis. The BODE index
(Body mass index, airflow Obstruction, Dyspnoea and Exercise capacity) helps
predict outcome and number and severity of exacerbations. The Global Initia-
tive for coPD (GOLD) categorizes severity of copD into four stages (mild, moderate,
severe, and very severe) based on post-bronchodilator FEVi% predicted, but it is
\not useful for predicting total mortality for 3 years of follow-up and onwards.*




ish Thoracic Society (BTS)/NICE coPD guidelines
More advanced corp

Management of copd

Initiate short-acting p.-antagonist (SABA)/
short-acting muscarinic antagonist (SAMA)

FEV; >50% FEV: <50%
/ A
Long-acting Long-acting muscarinic LABA plus inhaled
pz-antagonist (LABA) antagonist (LAMA)** corticosteroid (Ics) in
combined inhaler
Y Y \

LABA plus inhaled LAMA plus LABA/ICS
corticosteroid (1CS) combination inhaler

Fig 4.14 Management of copp in primary and secondary care.

*Tiotropium (LAMA) is more effective than salmeterol in preventing exacerbations for patients with
moderate-to-very-severe COPD.

© National Institute for Health and Clinical Excellence 2010. CG101 Chronic obstructive pulmonary
disease in over 1és: diagnosis and management. Available from https://www.nice.org.uk/guidance/cg101.
NICE guidance is prepared for the National Health Service in England. All NICE guidance is subject to
regular review and may be updated or withdrawn.

»Pulmonary rehabilitation is greatly valued by patients.

e Consider LToT if A0, <7.3kPa (see 'Long-term O, therapy’, earlier in topic OPPOSITE).

* Surgery may be appropriate in selected patients, eg recurrent pneumothoraces;
isolated bullous disease. Lung volume reduction/endobronchial valve/transplant.

* NIV may be appropriate if hypercapnic on LTOT.

* NB: air travel is risky if FEv; <50% or P,0, <6.7kPa on air.

e Consider palliative care input.

Indications for specialist referral

 Uncertain diagnosis, or suspected severe copD, or a rapid decline in FEv.

 Onset of cor pulmonale.

 Bullous lung disease (to assess for surgery).

* Assessment for oral corticosteroids, nebulizer therapy, or LTOT.

* <10 pack-years smoking (= the number of packs/day x years of smoking) or copD
in patient <40yrs (eg is the cause oy-antitrypsin deficiency? p290).

* Symptoms disproportionate to lung function tests.

* Frequent infections (to exclude bronchiectasis).

4 Cochrane meta-analyses (2007) of trials (including ToRCH) favour steroids + LABA (long-acting p-agonist)
vs either alone. LABA alone may texacerbation rates, but no excess hospitalizations or mortality; steroid
inhalers alone are associated with tmortality (by 33%) compared with steroids + LABA.# Steroid inhalers
may trisk of pneumonia, but when combined with LABA, advantages outweigh disadvantages.
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iE Acute respiratory distress syndrome (ARDS)

Chest medicine

ARDS, or acute lung injury, may be caused by direct lung injury or occur secondary to
severe systemic illness. Lung damage and release of inflammatory mediators cause
increased capillary permeability and non-cardiogenic pulmonary oedema, often ac-
companied by multiorgan failure.

Causes Pulmonary: Pneumonia; gastric aspiration; inhalation; injury; vasculitis
(p556); contusion. Other: Shock; septicaemia; haemorrhage; multiple transfusions;
DIC (p352); pancreatitis; acute liver failure; trauma; head injury; malaria; fat embo-
lism; burns; obstetric events (eclampsia; amniotic fluid embolus); drugs/toxins (as-
pirin, heroin, paraquat).

Clinical features Cyanosis; tachypnoea; tachycardia; peripheral vasodilation; bilat-
eral fine inspiratory crackles. Investigations FBc, U&E, LFT, amylase, clotting, CRP,
blood cultures, ABG. CXR shows bilateral pulmonary infiltrates. Pulmonary artery
catheter to measure pulmonary capillary wedge pressure (PCWP).

Diagnostic criteria One consensus requires these four to exist:* 1 Acute onset.
2 CXR: bilateral infiltrates (fig 4.15). 3 PcwP <19mmHg or a lack of clinical congestive
heart failure. 4 Refractory hypoxaemia with P,0,: Fi0, <200 for ARDS. Others include
total thoracic compliance <30mL/cmH0.

Management Admit to ITU; give supportive therapy; treat the underlying cause.

® Respiratory support: In early ARDS, continuous positive airway pressure (CPAP)
with 40-60% oxygen may be adequate to maintain oxygenation. But most patients
need mechanical ventilation. Indications for ventilation: £0,: <8.3kPa despite 60%
0y P.CO,: >6kPa. The large tidal volumes (10-15mL/kg) produced by conventional
ventilation plus reduced lung compliance in ARDS may lead to high peak airway pres-
sures = pneumothorax. A low-tidal-volume, pressure-limited approach, with either
low or moderate high positive end-expiratory pressure (PEEP), improves outcome.

o Circulatory support: Invasive haemodynamic monitoring with an arterial line and
Swan-Ganz catheter aids the diagnosis and may be helpful in monitoring pcwp and
cardiac output. A conservative fluid management approach improves outcome.
Maintain cardiac output and O, delivery with inotropes (eg dobutamine 2.5-10mcg/
kg/min 1v1), vasodilators, and blood transfusion. Consider treating pulmonary hyper-
tension with low-dose (20-120 parts per million) nitric oxide, a pulmonary vasodila-
tor. Haemofiltration may be needed in renal failure and to achieve a negative fluid
balance.**

* Sepsis: Identify organism(s) and treat. If septic, but no organisms cultured, use
empirical broad-spectrum antibiotics (p167). Avoid nephrotoxic antibiotics.

© Other: Nutritional support: enteral is best: p584 & p586, with high-fat, antioxidant
formulations. Steroids protect those at risk of fat embolization and with pneumo-
cystosis and may improve outcome in subacute ARDS. Their role in established ARDS
is controversial.®®

Prognosis Overall mortality is 50-75%. Prognosis varies with age of patient, cause

(pneumonia 86%, trauma 38%), and number of organs involved (three organs in-

volved for >1wk is ‘invariably’ fatal).

® Sepsis * Massive transfusion

* Hypovolaemic shock * Burns (p846)

* Trauma * Smoke inhalation (p847)
* Pneumonia * Near drowning

¢ Diabetic ketoacidosis © Acute pancreatitis

e Gastric aspiration * DIC (p352)

* Pregnancy © Head injury

* Eclampsia © ticP

* Amniotic fluid embolus  Fat embolus

* Drugs/toxins * Heart/lung bypass
 Paraquat, heroin, aspirin © Tumour lysis syndrome (p529)
* Pulmonary contusion * Malaria.




RESUS PORTABLE
@02:55

RIGHT:
SUPINE

Fig 4.15 Supine chest radiograph showing air-space shadowing in a perihilar distribution spread-
ing into the peripheries. This appearance can also be seen with infection and cardiogenic pulmo-
nary oedema, but clues from the history, the heart size, and lack of pleural effusions can suggest
ARDS over the latter. Remember though that this is a supine projection—the patient is lying flat
with the X-ray beam Ap—causing the cardiac shadow to be artificially enlarged and pleural ef-
fusions to level out on the posterior chest wall so they will not obscure the costophrenic angles
unless very large.

Image courtesy of Nottingham University Hospitals NHS Trust Radiology Department.
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Respiratory failure

Respiratory failure occurs when gas exchange is inadequate, resulting in hypoxia. It
is defined as a .0, <8kPa and subdivided into two types according to ACO; level.

Type I respiratory failure Defined as hypoxia (R0, <8kPa) with a normal or low

P,CO,. Tt is caused primarily by ventilation/perfusion (v/Q) mismatch, hypoventila-

tion, abnormal diffusion, right to left cardiac shunts. Examples of v/a mismatch:

* Pneumonia.

* Pulmonary oedema.

© PE.

® Asthma.

* Emphysema.

© Pulmonary fibrosis.

© ARDS (p186).

Type II respiratory failure Defined as hypoxia (R0, <8kPa) with hypercapnia

(P,CO, >6.0kPa). This is caused by alveolar hypoventilation, with or without v/q mis-

match. Causes include:

© Pulmonary disease: Asthma, coPD, pneumonia, end-stage pulmonary fibrosis, ob-
structive sleep apnoea (0SA, p194).

® Reduced respiratory drive: Sedative drugs, CNS tumour or trauma.

* Neuromuscular disease: Cervical cord lesion, diaphragmatic paralysis, poliomyeli-
tis, myasthenia gravis, Guillain-Barré syndrome.

e Thoracic wall disease: Flail chest, kyphoscoliosis.

Clinical features are those of the underlying cause together with symptoms and

signs of hypoxia, with or without hypercapnia.

Hypoxia: Dyspnoea; restlessness; agitation; confusion; central cyanosis. If long-
standing hypoxia: polycythaemia; pulmonary hypertension; cor pulmonale.

Hypercapnia: Headache; peripheral vasodilation; tachycardia; bounding pulse;
tremor/flap; papilloedema; confusion; drowsiness; coma.

Investigations are aimed at determining the underlying cause:

* Blood tests: FBC, U&E, CRP, ABG. See table 4.7.

* Radiology: CXR.

* Microbiology: sputum and blood cultures (if febrile).

 Spirometry (CopD, neuromuscular disease, Guillain-Barré syndrome).

Management Depends on the cause:

Type I respiratory failure:

e Treat underlying cause.

* Give oxygen (24-60%) by facemask.

o Assisted ventilation if 2,0, <8kPa despite 60% O..

Type I1I respiratory failure: The respiratory centre may be relatively insensitive to

CO, and respiration could be driven by hypoxia.

e Treat underlying cause.

* Controlled oxygen therapy: start at 24% 0,. »Oxygen therapy should be given
with care. Nevertheless, don't leave the hypoxia untreated.

© Recheck ABG after 20min. If A,CO, is steady or lower, increase O, concentration to
28%. If A,CO; has risen >1.5kPa and the patient is still hypoxic, consider assisted
ventilation (eg NIPPV, p813, ie non-invasive positive pressure ventilation).

o If this fails, consider intubation and ventilation, if appropriate.

When to consider ABG (arterial blood gas) measurement

* Any unexpected deterioration in an ill patient. (Technique: see p771.)

* Anyone with an acute exacerbation of a chronic chest condition.

* Anyone with impaired consciousness or impaired respiratory effort.

* Signs of CO, retention, eg bounding pulse, drowsy, tremor (flapping), headache.
e Cyanosis, confusion, visual hallucinations (signs of $£.02; Sa0. is an alternative).
¢ To validate measurements from transcutaneous pulse oximetry (p162).




ABG interpretation

Normal pH is 7.35-7.45. pH <7.35 indicates acidosis and >7.45 indicates alkalosis.
If the pCO; is in keeping with the pH, the problem is likely to be a respiratory
problem (eg high pCO,and pH <7.35 = likely a respiratory acidosis). If the HCO;~
is in keeping with the pH, this is suggestive of a metabolic problem (eg high
HCO;™ and pH >7.45 = metabolic alkalosis).

Table 4.7 Interpreting blood gas analysis

pH PaCO, HCO;”
Metabolic acidosis Low Normal/low Low
Respiratory acidosis Low High Normal/high
Metabolic alkalosis High Normal/high High
Respiratory alkalosis ~ High Low Normal/low

Steps to ABG interpretation:

1 pH: acidosis or alkalosis?

2 pCO0,: high/low? Does this fit with the pH? (if yes, think respiratory problem)

3 HCOs™: high/low? Does this fit with pH? (if yes, think metabolic problem)

4 PO is this normal given the FiO; (fraction of inspired oxygen)?

5 Ts there any compensation? (i.e. changes in PCO,/HCO; to try and correct an un-
derlying imbalance). Is this partial (pH abnormal) or complete (pH normalized)?

6 Calculate the anion gap. Helpful in working out aetiology of metabolic acidosis.

Anion gap: (Na* + K*) = (CI~ + HCO;")
See p670 for causes of raised anion gap (normal 10-18mmol/L).

Administering oxygen

Oxygen should be prescribed. Titrate the amount guided by the patient’s S;0, and
clinical condition. Humidification is only required for longer-term delivery of 0, at
high flow rates and tracheostomies, but may t expectoration in bronchiectasis.
Nasal cannulae: Preferred by patients, but O, delivery is relatively imprecise and
may cause nasal soreness. The flow rate (1-4L/min) roughly defines the concentra-
tion of 0 (24-40%). May be used to maintain S,0, when nebulizers need to be run
using air, eg COPD.

Simple face mask: Delivers a variable amount of 0, depending on the rate of
inflow. Less precise than venturi masks—so don't use if hypercapnia or type IT
respiratory failure. Risk of CO, accumulation (within the mask and so in inspired
gas) if flow rate <5L/min. »Be careful in those with copd (p812).

Venturi mask: Provides a precise percentage or fraction of 0, (Fi02) at high flow
rates. Start at 24-28% in copD. Colours of masks:

BLUE = 24%, =28%, =35%, RED=40%, GREEN=60%.

Non-rebreathing mask: These have a reservoir bag and deliver high concentra-
tions of 0, (60-90%), determined by the inflow (10-15L/min) and the presence of
flap valves on the side. They are commonly used in emergencies, but are imprecise
and should be avoided in those requiring controlled O, therapy.

Promoting oxygenation: Other ways to t oxygenation to reach the target S,0,
(this should be given as a number on the drug chart):

e Treat anaemia (transfuse if essential).

e Improve cardiac output (treat heart failure).

* Chest physio to improve ventilation/perfusion mismatch.
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Pulmonary embolism (PE)

Causes PEs usually arise from a venous thrombosis in the pelvis or legs. Clots break
off and pass through the veins and the right side of the heart before lodging in
the pulmonary circulation. Rare causes: Rv thrombus (post-m1); septic emboli (right-
sided endocarditis); fat, air, or amniotic fluid embolism; neoplastic cells; parasites.

Risk factors

* Recent surgery, especially abdominal/pelvic or hip/knee replacement.
* Thrombophilia, eg antiphospholipid syndrome (p374).

e Leg fracture.

 Prolonged bed rest/reduced mobility.

* Malignancy.

 Pregnancy/postpartum; combined contraceptive pill; HRT (lower risk).
* Previous PE.

Clinical features Small emboli may be asymptomatic, whereas large emboli are
often fatal. Symptoms: Acute breathlessness, pleuritic chest pain, haemoptysis; diz-
ziness; syncope. Ask about risk factors, past history or family history of thromboem-
bolism. Signs: Pyrexia; cyanosis; tachypnoea; tachycardia; hypotension; raised Jvp;
pleural rub; pleural effusion. Look for signs of a cause, eg deep vein thrombosis.

Tests

© FBC, U&E, baseline clotting, D-dimers (BOX).

© ABG may show {P,0, and IR,CO,.

* Imaging: CXR may be normal, or show oligaemia of affected segment, dilated pul-
monary artery, linear atelectasis, small pleural effusion, wedge-shaped opacities or
cavitation (rare). cTPA—see fig 4.16.

* ECG may be normal, or show tachycardia, right bundle branch block, right vent-
ricular strain (inverted T in vy to va). The classical ST Qiir Tiir pattern (p98) is rare.

»Further investigations are shown on p818.

Treatment »>See p818. If haemodynamically unstable, thrombolyse for massive
PE (alteplase 10mg 1v over 1min, then 90mg 1vI over 2h; max 1.5mg/kg if <65kg).
Haemodynamically stable: start LMwH or unfractionated heparin if underlying renal
impairment and treat for 5 days. Then, start DoAc (direct oral anticoagulant) or war-
farin (p350). For warfarin, stop heparin when INR is 2-3, due to intial prothrombotic
effect of warfarin (target INR of 2-3). Consider placement of a vena caval filter if
contra-indication to anticoagulation.

Unprovoked PE In patients with no known provoking risk factors, consider inves-
tigation for possible underlying malignany. Undertake full history, examination
(including breast), CXR, FBC, calcium, LFTs, urinalysis. Patients >40yrs consider abdo-
pelvic ¢t and mammography in women. Consider antiphospholipid and thrombo-
philia testing if family history positive (p374).

Prevention Give heparin to all immobile patients. Stop HRT and the combined con-
traceptive pill pre-op (if reliable with another form of contraception).

Causes Often spontaneous (especially in young, thin men) due to rupture of a sub-
pleural bulla. Other causes: asthma; copD; TB; pneumonia; lung abscess; carcinoma;
cystic fibrosis; lung fibrosis; sarcoidosis; connective tissue disorders (Marfan's syn.,
Ehlers-Danlos syn.), trauma; iatrogenic (subclavian cvp line insertion, pleural aspira-
tion/biopsy, transbronchial biopsy, liver biopsy, +ve pressure ventilation).

Clinical features Symptoms: May be asymptomatic (fit, young, and small pneumo-
thorax) or there may be sudden onset of dyspnoea and/or pleuritic chest pain. Pa-
tients with asthma or copb may present with a sudden deterioration. Mechanically
ventilated patients may present with hypoxia or an increase in ventilation pressures.
Signs: Reduced expansion, hyper-resonance to percussion, and diminished breath
sounds on the affected side. With a tension pneumothorax, the trachea will be devi-
ated away from the affected side, p749, p815. Management: See p815.
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Diagnosis of PE is improved by adopting a stepwise approach, combining an objec-
tive probability score, with subsequent investigations, as follows.

Assess the clinical probability of a PE: Many systems exist and one of the most
frequently used is the modified Wells Criteria (table 4.8).

Table 4.8 Modified two-level PE Wells score

Feature Score

Clinical signs and symptoms of bvT (leg pain and pain on deep palpation 3
of veins)

Heart rate >100 beats per minute 15
Recently bed-ridden (>3 days) or major surgery (<4 weeks) 15
Previous bvT or PE 15
Haemoptysis 1
Cancer receiving active treatment , treated in last 6/12, palliative 1
An alternative diagnosis is less likely than Pe 3
Score <4 = pE unlikely; score >4 = PE likely

Wells PS, Anderson DR, Rodger M, et al. ‘Derivation of a Simple Clinical Model to Categorize Patients
Probability of Pulmonary Embolism: Increasing the Models Utility with the SimpliRED D-dimer".
Thromb Haemost 2000; 83: 416-20.

( PE suspected j

( Calculate modified Wells score j

\ 4 A 4
[ Score >4: immediate CTPA or treat ] [ Score <4: do D-dimer j

empirically (LmwH) if delay

\ 4

D dimer +ve: immediate CTPA D-dimer —ve: consider
or empiral treatment LMWH alternative diagnosis

Length of treatment

 Provoked: 3 months and then reassess risk to benefit profile
(depends on whether risk factor persists)

e Unprovoked: treatment is usually continued for >3 months (people
with no identifiable risk factor)

¢ Malignancy: continue treatment with LMwH for 6 months or until
cure of cancer

 Pregnancy: LMWH is continued until delivery/end of pregnancy

Fig 4.16 Investigation and management of PE.

Direct oral anticoagulants (DoAcs)

Oral alternatives to warfarin (dabigatran, rivaroxaban, apixaban, edoxaban) have
been available for treatment of PE since NICE approval in 2012. They have a rapid
onset of action (without the need for LMWH overlap) and can be administered in
fixed doses without the need for continuous monitoring. Monitoring is required
to assess compliance, side effects (eg bleeding), and presence of VTE. Antidotes
for DOACs are becoming available and in the UsA idarucizumab is already licensed.
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Pleural effusion

Definitions A pleural effusion is fluid in the pleural space. Effusions can be divided
by their protein concentration into transudates (<25g/L) and exudates (>35g/L), see
BOX. Blood in the pleural space is a haemothorax, pus in the pleural space is an em-
pyema, and chyle (lymph with fat) is a chylothorax. Both blood and air in the pleural
space is called a haemopneumothorax.

Causes Transudates may be due to tvenous pressure (cardiac failure, constrictive
pericarditis, fluid overload), or hypoproteinaemia (cirrhosis, nephrotic syndrome, mal-
absorption). Also occur in hypothyroidism and Meigs’ syndrome (right pleural effusion
and ovarian fibroma). Exudates are mostly due to increased leakiness of pleural cap-
illaries secondary to infection, inflammation, or malignancy. Causes: pneumonia; TB;
pulmonary infarction; rheumatoid arthritis; SLE; bronchogenic carcinoma; malignant
metastases; lymphoma; mesothelioma; lymphangitis carcinomatosis.

Symptoms Asymptomatic—or dyspnoea, pleuritic chest pain.

Signs Decreased expansion; stony dull percussion note; diminished breath sounds
occur on the affected side. Tactile vocal fremitus and vocal resonance are ¢ (incon-
stant and unreliable). Above the effusion, where lung is compressed, there may be
bronchial breathing. With large effusions there may be tracheal deviation away
from the effusion. Look for aspiration marks and signs of associated disease: ma-
lignancy (cachexia, clubbing, lymphadenopathy, radiation marks, mastectomy scar);
stigmata of chronic liver disease; cardiac failure; hypothyroidism; rheumatoid arthri-
tis; butterfly rash of SLE.

Tests cxr: Small effusions blunt the costophrenic angles, larger ones are seen as
water-dense shadows with concave upper borders. A completely flat horizontal up-
per border implies that there is also a pneumothorax.

Ultrasound is useful in identifying the presence of pleural fluid and in guiding diag-
nostic or therapeutic aspiration.

Diagnostic aspiration: Percuss the upper border of the pleural effusion and choose
a site 1 or 2 intercostal spaces below it (don't go too low or you'll be in the abdo-
men!). Infiltrate down to the pleura with 5-10mL of 1% lidocaine. Attach a 216 needle
to a syringe and insert it just above the upper border of an appropriate rib (avoids
neurovascular bundle). Draw off 10-30mL of pleural fluid and send it to the lab for
clinical chemistry (protein, glucose, pH, LDH, amylase), bacteriology (microscopy
and culture, auramine stain, T8 culture), cytology, and, if indicated, immunology
(rheumatoid factor, ANA, complement). See table 4.9.

Pleural biopsy: 1f pleural fluid analysis is inconclusive, consider parietal pleural biopsy.
Thoracoscopic or cT-guided pleural biopsy increases diagnostic yield (by enabling
direct visualization of the pleural cavity and biopsy of suspicious areas).
Management is of the underlying cause.

* Drainage: If the effusion is symptomatic, drain it, repeatedly if necessary. Fluid
is best removed slowly (0.5-15L/24h). Tt may be aspirated in the same way as a
diagnostic tap, or using an intercostal drain (see p766).

* Pleurodesis with talc may be helpful for recurrent effusions. Thorascopic mechani-
cal pleurodesis is most effective for malignant effusions. Empyemas (p170) are best
drained using a chest drain, inserted under ultrasound or €T guidance.

e Intra-pleural alteplase and dornase alfa may help with empyema.

® Surgery: Persistent collections and increasing pleural thickness (on ultrasound)
requires surgery.®



Table 4.9 Pleural fluid analysis

Clear, straw-coloured Transudate, exudate
Turbid, yellow Empyema, parapneumonic effusion®
Haemorrhagic Trauma, malignancy, pulmonary infarction
Neutrophils ++ Parapneumonic effusion, PE
Lymphocytes ++ Malignancy, TB, RA, SLE, sarcoidosis
Mesothelial cells ++ Pulmonary infarction
Abnormal mesothelial cells Mesothelioma
Multinucleated giant cells RA
Lupus erythematosus cells SLE
Malignant cells Malignancy
*Protein <25g/L Transudate
>35g/L Exudate
25-35g/L If pleural fluid protein/serum protein >0.5, effu-
sion is an exudate (85% specific and sensitive)
Glucose <3.3mmol/L Empyema, malignancy, TB, RA, SLE
pH<7.2 Empyema, malignancy, TB, RA, SLE
*1LDH (pleural:serum >0.6) Empyema, malignancy, T8, RA, SLE
tAmylase Pancreatitis, carcinoma, bacterial pneumonia,

oesophageal rupture

Rheumatoid factor RA
Antinuclear antibody SLE
{Complement levels RA, SLE, malignancy, infection

* Light's criteria for defining an exudate: effusion protein/serum protein >0.5; effusion LbH/serum LDH >0.6;
effusion LDH > % upper reference range. 98% sensitive and 83% specific.

5 Inflammation of the pleura caused by pneumonia may lead to infected pleural fluid (empyema); if it is not
infected, the term parapneumonic effusion is used.
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Obstructive sleep apnoea syndrome

This disorder is characterized by intermittent closure/collapse of the pharyngeal
airway causing apnoeic episodes during sleep. These are terminated by partial
arousal.

Clinical features The typical patient is an obese, middle-aged man who presents
because of snoring or daytime somnolence. His partner often describes apnoeic epi-
sodes during sleep.

* Loud snoring.

* Daytime somnolence.

* Poor sleep quality.

* Morning headache.

 Decreased libido.

* Nocturia.

 iCognitive performance.

Complications Pulmonary hypertension; type II respiratory failure (p188). Sleep
apnoea is also reported as an independent risk factor for hypertension.®

Investigations Simple studies (eg pulse oximetry, video recordings) may be all that
are required for diagnosis. Polysomnography (which monitors oxygen saturation,
airflow at the nose and mouth, ECG, EMG chest, and abdominal wall movement during
sleep) is diagnostic. The occurrence of 15 or more episodes of apnoea or hypopnoea
during 1h of sleep, on average, indicates significant sleep apnoea.

Management

* Weight reduction.

 Avoidance of tobacco and alcohol.

* Mandibular advancement device.

© CPAP via a hasal mask during sleep is effective and recommended by NICE for those
with moderate to severe disease.”

 Surgery to relieve pharyngeal or nasal obstruction, eg tonsillectomy or polypectomy,
is occasionally needed.

Cor pulmonale

Cor pulmonale is right heart failure caused by chronic pulmonary arterial hyperten-
sion. Causes include chronic lung disease, pulmonary vascular disorders, and neuro-
muscular and skeletal diseases (see BOX).

Clinical features Symptoms include dyspnoea, fatigue, and syncope. Signs: cya-
nosis; tachycardia; raised JvP with prominent a and v waves; RV heave; loud P,, pan-
systolic murmur (tricuspid regurgitation); early diastolic Graham Steell murmur;
hepatomegaly and oedema.

Investigations FBc: Hb and haematocrit t (secondary polycythaemia). ABG: hypoxia,
with or without hypercapnia. cxr: enlarged right atrium and ventricle, prominent
pulmonary arteries (see fig 4.17). £cG: P pulmonale; right axis deviation; right ven-
tricular hypertrophy/strain.

Management

o Treat underlying cause—eg copd and pulmonary infections.

e Treat respiratory failure—in the acute situation give 24% oxygen if R0, <8kPa.
Monitor ABG and gradually increase oxygen concentration if ACO; is stable (p188).
In copp patients, long-term oxygen therapy (LtoT) for 16h/d increases survival (p184).
Patients with chronic hypoxia when clinically stable should be assessed for LTOT.

o Treat cardiac failure with diuretics such as furosemide, eg 40-160mg/24h po. Moni-
tor U&E and give amiloride or potassium supplements if necessary. Alternative:
spironolactone.

e Consider venesection if haematocrit >55%.

* Consider heart-lung transplantation in young patients.

Prognosis Poor. 50% die within 5yrs.
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Lung disease

® COPD

* Bronchiectasis

* Pulmonary fibrosis

e Severe chronic asthma
* Lung resection.

Pulmonary vascular disease

* Pulmonary emboli

* Pulmonary vasculitis

* Primary pulmonary hypertension
*® ARDS (p186)

e Sickle-cell disease

* Parasite infestation.

Thoracic cage abnormality
* Kyphosis

* Scoliosis

e Thoracoplasty.
Neuromuscular disease

e Myasthenia gravis

* Poliomyelitis

* Motor neuron disease.
Hypoventilation

* Sleep apnoea

e Enlarged adenoids in children.

Cerebrovascular disease

Fig 4.17 pa chest radiograph showing enlarged pulmonary arteries from pulmonary artery hyper-
tension. When caused by interstitial lung disease and leading to right heart failure, this would be
termed cor pulmonale. No signs of interstitial lung disease are identifiable in this image.

Image courtesy of Derby Hospitals NHS Foundation Trust Radiology Department.
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Sarcoidosis

A multisystem granulomatous disorder of unknown cause. Prevalence highest in
Northern Europe, eg uk: 10-20/10° population. Usually affects adults aged 20-40yrs,
more common in women. African-Caribbeans are affected more frequently and
more severely than Caucasians, particularly by extra-thoracic disease. Associated
with HLA-DRB1 and D@BL alleles. For other causes of granuloma see table 4.10.

Clinical features In 20-40%, the disease is discovered incidentally, after a routine
CXR, and is thus asymptomatic. Acute sarcoidosis often presents with fever, erythe-
ma nodosum (fig 12.21, p563),° polyarthralgia, and bilateral hilar lymphodenopathy
(BHL), also called Lofgren syndrome, which usually resolves spontaneously.

Pulmonary disease: 90% have abnormal cxRs with BHL (fig 4.18) £ pulmonary infil-
trates or fibrosis; see later in topic for staging. Symptoms: Dry cough, progressive
dyspnoea, lexercise tolerance, and chest pain. In 10-20%, symptoms progress, with
concurrent deterioration in lung function.

Non-pulmonary signs: These are legion: lymphadenopathy; hepatomegaly; sple-
nomegaly; uveitis; conjunctivitis; keratoconjunctivitis sicca; glaucoma; terminal
phalangeal bone cysts; enlargement of lacrimal & parotid glands (fig 8.49, p355);
Bell's palsy; neuropathy; meningitis; brainstem and spinal syndromes; space-occupy-
ing lesion; erythema nodosum (fig 12.21, p563); lupus pernio; subcutaneous nodules;
cardiomyopathy; arrhythmias; hypercalcaemia; hypercalciuria; renal stones; pitui-
tary dysfunction.

Tests Blood: tESR, lymphopenia, tLFT, tserum ACE in ~60% (non-specific), tCa®,
timmunoglobulins. 24h urine: tCa*. cxr is abnormal in 90%: Stage 0: normal. Stage
1: BHL. Stage 2: BHL + peripheral pulmonary infiltrates. Stage 3: peripheral pulmonary
infiltrates alone. Stage 4: progressive pulmonary fibrosis; bulla formation (honey-
combing); pleural involvement. £c6 may show arrhythmias or bundle branch block.
Lung function tests may be normal or show reduced lung volumes, impaired gas
transfer, and a restrictive ventilatory defect. Tissue biopsy (lung, liver, lymph nodes,
skin nodules, or lacrimal glands) is diagnostic and shows non-caseating granulo-
mata.

Bronchoalveolar lavage (BAL): Shows tlymphocytes in active disease; tneutrophils
with pulmonary fibrosis. Transbrochial biopsy: May be diagnostic.

Ultrasound: May show nephrocalcinosis or hepatosplenomegaly.
Bone x-rays: Show 'punched out’ lesions in terminal phalanges.

¢T/MRI: May be useful in assessing severity of pulmonary disease or diagnosing
neurosarcoidosis. Ophthalmology assessment (slit lamp examination, fluorescein
angiography) is indicated in ocular disease.

Management »Patients with 84 alone don't need treatment as most recover spon-
taneously.** Acute sarcoidosis: bed rest, NSAIDs.

Indications for corticosteroids:

e Parenchymal lung disease (symptomatic, static, or progressive).
 Uveitis.

© Hypercalcaemia.

* Neurological or cardiac involvement.

Prednisolone (40mg/24h) po for 4-6 wks, then {dose over lyr according to clinical
status. A few patients relapse and may need a further course or long-term therapy.

Other therapy: In severe illness, v methylprednisolone or immunosuppressants
(methotrexate, hydroxychloroquine, ciclosporin, cyclophosphamide) may be needed.
Anti-TNFa therapy may be tried in refractory cases, or lung transplantation.

Prognosis 60% of patients with thoracic sarcoidosis resolve over 2yrs. 20% respond
to steroid therapy; in the rest, improvement is unlikely despite therapy.’

6 A detailed history and exam (including for synovitis) + CxR, 2 Aso (antistreptolysin-0) titres and a tuber-
culin skin test are usually enough to diagnose erythema nodosum.

7 Act is also t in: hyperthyroidism, Gaucher's, silicosis, T8, hypersensitivity pneumonitis, asbestosis, pneu-
mocystosis.* tACE levels in ¢sF help diagnose NS sarcoidosis (when serum ACE may be normal). ACE is fower
in: Caucasians; and anorexia.®”



Table 4.10 Differential diagnosis of granulomatous diseases

Infections

Autoimmune

Vasculitis (p556)

Organic dust disease
Idiopathic

Extrinsic allergic alveolitis
Histiocytosis x

Bacteria
Fungi

Protozoa

Primary biliary cholangitis
Granulomatous orchitis
Giant cell arteritis
Polyarteritis nodosa
Takayasu's arteritis
Wegener's granulomatosis
Silicosis, berylliosis
Crohn's disease

De Quervain's thyroiditis
Sarcoidosis

T8, leprosy, syphilis,

cat scratch fever
Cryptococcus neoformans
Coccidioides immitis
Schistosomiasis

Fig 4.18 pa chest radiograph showing bilateral hilar lymphadenopathy. The important differ-
entials for this appearance are: sarcoidosis, T8, lymphoma, pneumoconioses, and metastatic
disease. This patient has sarcoidosis but there are no other stigmata (such as the presence of

infiltrates, fibrosis, and honeycombing) on this image.

Image courtesy of Norfolk and Norwich University Hospitals NHs Trust Radiology Department.

Causes of BHL (bilateral hilar lymphadenopathy)

e Sarcoidosis

e Infection, eg T8, mycoplasma
* Malignancy, eg lymphoma, carcinoma, mediastinal tumours
e Organic dust disease, eg silicosis, berylliosis

* Hypersensitivity pneumonitis

e Histocytosis x (Langerhan's cell histiocytosis).
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Interstitial lung disease (iLD)

This is the generic term used to describe a number of conditions that primarily af-
fect the lung parenchyma in a diffuse manner.® They are characterized by chronic
inflammation and/or progressive interstitial fibrosis (table 4.11), and share a number
of clinical and pathological features. See table 4.11 and fig 4.19.

Clinical features Dyspnoea on exertion; non-productive paroxysmal cough; ab-
normal breath sounds; abnormal cxR or high-resolution cT; restrictive pulmonary
spirometry with {pLco (p164).

Pathological features Fibrosis and remodelling of the interstitium; chronic inflam-
mation; hyperplasia of type IT epithelial cells or type II pneumocytes.

Classification The 1LDs can be broadly grouped into three categories:

Those with known cause, eg:

* Occupational/environmental, eg asbestosis, berylliosis, silicosis, cotton worker's
lung (byssinosis).

* Drugs, eg nitrofurantoin, bleomycin, amiodarone, sulfasalazine, busulfan.

* Hypersensitivity reactions, eg hypersensitivity pneumonitis.

 Infections, eg T8, fungi, viral.

* Gastro-oesophageal reflux.

Those associated with systemic disorders, eg:

* Sarcoidosis.

* Rheumatoid arthritis.

* SLE, systemic sclerosis, mixed connective tissue disease, Sjégren’s syndrome.

e Ulcerative colitis, renal tubular acidosis, autoimmune thyroid disease.

Idiopathic, eg:

* Idiopathic pulmonary fibrosis (1PF, p200).

* Cryptogenic organizing pneumonia.

* Non-specific interstitial pneumonitis.

Extrinsic allergic alveolitis (EAA)

In sensitized individuals, repetitive inhalation of allergens (fungal spores or avian
proteins) provokes a hypersensitivity reaction which varies in intensity and clini-
cal course depending on the antigen. In the acute phase, the alveoli are infiltrated
with acute inflammatory cells. Early diagnosis and prompt allergen removal can halt
and reverse disease progression, so prognosis can be good. With chronic exposure,
granuloma formation and obliterative bronchiolitis occur.

Causes

* Bird-fancier's and pigeon-fancier's lung (proteins in bird droppings).

e Farmer’s and mushroom worker's lung (Micropolyspora faeni, Thermoactino-
myces vulgaris).

* Malt worker's lung (Aspergillus clavatus).

* Bagassosis or sugar worker's lung (Thermoactinomyces sacchari).

Clinical features 4-6h post-exposure: Fever, rigors, myalgia, dry cough, dyspnoea,

fine bibasal crackles. Chronic: Finger clubbing (50%), increasing dyspnoea, dweight,

exertional dyspnoea, type I respiratory failure, cor pulmonale.

Tests Acute: Blood: FBC (neutrophilia); tESR; ABGs; serum antibodies (may indicate
exposure/previous sensitization rather than disease). cxr: upper-zone mottling/con-
solidation; hilar lymphadenopathy (rare). Lung function tests: Reversible restrictive
defect; reduced gas transfer during acute attacks. Chronic: Blood tests: serum anti-
bodies. cxr: upper-zone fibrosis; honeycomb lung. €T chest: nodules, ground glass ap-
pearance, extensive fibrosis. Lung function tests: restrictive defect. Bronchoalveolar
lavage (AL) fluid shows tlymphocytes and tmast cells.

Management Acute: Remove allergen and give 0, (35-60%), PO prednisolone
(40mg/24h po), reducing course. Chronic: Allergen avoidance, or wear a facemask
or +ve pressure helmet. Long-term steroids often achieve cxr and physiological im-
provement. Compensation (UK Industrial Injuries Act) may be payable.
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Fig 4.19 Ap chest radiograph showing air-space shadowing in the left upper zone. Although this
appearance often represents infection, it is non-specific. Differential diagnosis for this distribution
of shadowing include lymphoma, alveolar cell carcinoma (both to be considered if not resolving in
appearance on follow-up imaging), and haemorrhage.

Image courtesy of Nottingham University Hospitals NHS Trust Radiology Department.

Table 4.11 Causes of fibrotic shadowing on a xR

Upper zone Mid zone Lower zone

B Sarcoidosis, histoplasmosis  Idiopathic pulmonary
Hypersensitivity pneumonitis fibrosis

Ankylosing spondylitis Asbestosis
Radiotherapy

Progressive massive fibrosis
(PMF)
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Idiopathic pulmonary fibrosis (1PF)

This is a type of idiopathic interstitial pneumonia. Inflammatory cell infiltrate and
pulmonary fibrosis of unknown cause. It is the commonest cause of interstitial lung
disease.

Symptoms Dry cough; exertional dyspnoea; malaise; $weight; arthralgia.

Signs Cyanosis; finger clubbing; fine end-inspiratory crepitations.

Complications Respiratory failure; trisk of lung cancer.

Tests Blood: ABG ({P.0y; if severe, tR,.CO2); tCRP; timmunoglobulins; ANA (30% +ve),
rheumatoid factor (10% +ve). Imaging: (fig 4.20) $Lung volume; bilateral lower zone
reticulo-nodular shadows; honeycomb lung (advanced disease). ¢7: Shows similar
changes to the CxR but is more sensitive and is an essential for diagnosis. Spirom-
etry: Restrictive (pl62); transfer factor. BAL: May indicate activity of alveolitis:
tlymphocytes (good response/prognosis) or tneutrophils and teosinophils (poor
response/prognosis). “7¢"-pTPA scan: (diethylene-triamine-penta-acetic acid) May
reflect disease activity.* Lung biopsy: May be needed for diagnosis.The histological
changes observed on biopsy are referred to as usual interstitial pneumonia (UIP).
Management Supportive care: oxygen, pulmonary rehabilitation, opiates, palliative
care input. All patients should be considered for current clinical trials or lung trans-
plantation.® Tt is strongly recommended that high-dose steroids are not used except
where the diagnosis of IPF is in doubt.

Prognosis 50% 5yr survival rate (range 1-20yrs).

A new treatment emerges for sufferers of 1PF

Nintedanib and pirfenidone have been shown to slow disease progression and offer
some hope to sufferers of IPF. Pirfenidone, an immunosuppressant and antifibrotic
agent, showed a reduction in the rate of lung scarring and has been shown to improve
life expectancy compared to best supportive care.” Nintedanib targets three growth
factor receptors involved in pulmonary fibrosis.

Fig4.20 Interstitial lung disease due to idiopathic pulmonary fibrosis (a similar appearance to the
interstitial oedema of moderate left heart failure, but without a big heart).
Courtesy of Prof P Scally.



Industrial dust diseases

Coal worker's pneumoconiosis (cwpP) A common dust disease in countries that
have or have had underground coal-mines. It results from inhalation of coal dust par-
ticles (1-3pm in diameter) over 15-20yrs. These are ingested by macrophages which
die, releasing their enzymes and causing fibrosis.

Clinical features: Asymptomatic, but coexisting chronic bronchitis is common. cxr:
many round opacities (1-10mm), especially in upper zone.

Management: Avoid exposure to coal dust; treat co-existing chronic bronchitis;
claim compensation (in the Uk, via the Industrial Injuries Act).

Progressive massive fibrosis (PMF) Due to progression of cwp, which causes pro-
gressive dyspnoea, fibrosis, and, eventually, cor pulmonale. cXr: usually bilateral,
upper-mid zone fibrotic masses (1-10cm), develop from periphery towards hilum.
Management: Avoid exposure to coal dust; claim compensation (as for cwp).
Caplan’s syndrome The association between rheumatoid arthritis, pneumoconiosis,
and pulmonary rheumatoid nodules.

Silicosis (See fig 4.21.) Caused by inhalation of silica particles, which are very fibro-
genic. A number of jobs may be associated with exposure, eg metal mining, stone
quarrying, sandblasting, and pottery/ceramic manufacture.

Clinical features: Progressive dyspnoea, tincidence of T8, CXR shows diffuse miliary
or nodular pattern in upper and mid-zones and egg-shell calcification of hilar nodes.
Spirometry: restrictive ventilatory defect.

Management: Avoid exposure to silica; claim compensation (as for cwp).
Asbestosis Caused by inhalation of asbestos fibres. Asbestos was commonly used
in the building trade for fire proofing, pipe lagging, electrical wire insulation, and
roofing felt. Degree of ashestos exposure is related to degree of pulmonary fibrosis.
Clinical features: Similar to other fibrotic lung diseases with progressive dyspnoea,
clubbing, and fine end-inspiratory crackles. Also causes pleural plaques, trisk of
bronchial adenocarcinoma and mesothelioma.

Management: Symptomatic. Patients are often eligible for compensation through
the Uk Industrial Injuries Act.

Mesothelioma See pl74.

Fig 4.21 pa chest radiograph showing diffuse nodular opacities with a focal area of irregular soft
tissue shadowing in the right upper zone, consistent with silicosis and developing progressive mas-
sive fibrosis (PMF). Image courtesy of Derby Hospitals NHS Foundation Trust Radiology Department.
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Fig 5.1 Our understanding of hormones, while
still evolving, originated from a mix of random ex-
periments, coincidental findings, and extraordinary
sounding characters! One of these was the ‘castrati’
that featured in opera throughout the 16th, 17th, and
18th centuries. These were boys who were castrated
before puberty. The voice of a castrato was pure and
forceful, due to their enormous lung capacity and
resulting breath control. They also experienced no
temporal recession, and their arms and legs were
long. One of the most well renowned was Farinelli,
the stage name of Carlo Maria Michelangelo Nicola
Broschi. It was said he had a well-modulated soprano
voice with extraordinary breath control. His picture
hangs in Handel's house in London. The practice was
stopped in the early 20th century when it was ac-
knowledged how inhumane the operation was.

We thank Dr Stephen Gilbey, our Specialist Reader for this chapter.
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For scientists

* Define a syndrome, and match it to a gland malfunction.

* Measure the gland's output in the peripheral blood. Define clinical syndromes
associated with too much or too little secretion (hyper- and hypo-syndromes,
respectively; eu- means normal, neither t nor }, as in euthyroid). Note factors that
may make measurement variable, eg diurnal release of cortisol.

« If suspecting hormone deficiency, test by stimulating the gland that produces it
(eg short ACTH stimulation test or Synacthen® test in Addison's). If the gland is
not functioning normally, there will be a blunted response to stimulation.

« If suspecting hormone excess, test by inhibiting the gland that produces it (eg
dexamethasone suppression test in Cushing’s). If there is a hormone-secreting
tumour then this will fail to suppress via normal feedback mechanisms.

* Find a way to image the gland. NB: non-functioning tumours or ‘incidentalomas’
may be found in health, see p224. Imaging alone does not make the diagnosis.

* Aim to halt disease progression; diet and exercise can stop progression of im-
paired fasting glucose to frank diabetes."? For other glands, halting progression
will depend on understanding autoimmunity, and the interaction of genes and
environment. In thyroid autoimmunity (an archetypal autoimmune disease), it
is possible to track interactions between genes and environment (eg smoking
and stress) via expression of immunologically active molecules (HLA class 1 and
11, adhesion molecules, cytokines, cb40, and complement regulatory proteins).®

Endocrinologists love this reductionist approach, but have been less successful

at understanding emergent phenomena—those properties and performances of

ours that cannot be predicted from full knowledge of our perturbed parts. We
understand the diurnal nature of cortisol secretion, for example, but the science
of relating this to dreams, the consolidation of memory, and the psychopathology
of families and other groups (such as the endocrinology ward round you may be
about to join) is in its infancy. But as doctors we are steeped in the hormonal lives
of patients (as they are in ours)—and we may as well start by recognizing this now.

For those doing exams

‘What's wrong with him?" your examiner asks, boldly. While you apologize to

the patient for this rudeness by asking, 'Is it alright if we speak about you as if

you weren't here?’, think to yourself that if you were a betting man or woman
you would wager that the diagnosis will be endocrinological. In no other disci-
pline are gestalt impressions so characteristic. To get good at recognizing these
conditions, spend time in endocrinology outpatients and looking at collections
of clinical photographs. Also, specific cutaneous signs are important, as follows.

Thyrotoxicosis: Hair loss; pretibial myxoedema (confusing term, p218); onycho-

lysis (nail separation from the nailbed); bulging eyes (exophthalmos/proptosis).

Hypothyroidism: Hair loss; eyebrow loss; cold, pale skin; characteristic face. You

might, perhaps should, fail your exam if you blurt out ‘Toad-like face’.

Cushing’s syndrome: Central obesity and wasted limbs (='lemon

on sticks’ see fig 5.2); moon face; buffalo hump; supraclavicular fat

pads; striae.

Addison’s disease: Hyperpigmentation (face, neck, palmar creases).

Acromegaly: Acral (distal) + soft tissue overgrowth; big jaws (macro-
gnathia), hands and feet; the skin is thick; facial features are coarse.

Hyperandrogenism (¢): Hirsutism; temporal balding; acne.
Hypopituitarism: Pale or yellow tinged thinned skin, resulting in
fine wrinkling around the eyes and mouth, making the patient look
older.

Hypoparathyroidism: Dry, scaly, puffy skin; brittle nails; coarse hair.
Pseudohypoparathyroidism: Short stature, short neck, and short
 4th and 5th metacarpals.

Fig 5.2 ‘Lemon
on sticks.”
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Endoctrine physiology

Hormones are chemical messengers which act directly on nearby cells (paracrine
effect), on the cell of origin (autocrine effect), at a distant site (endocrine effect), or
as neurotransmitters (brain and gastrointestinal tract). Thirst, thermal regulation,
appetite, sleep cycles, menstrual cycle, and stress/mood are all controlled by the
hypothalamus. Releasing factors produced by the hypothalamus reach the pituitary
via the portal system (pituitary stalk), see fig 5.3. The releasing factors stimulate or
inhibit the production of hormones from the anterior pituitary, fig 5.4. Vasopressin
and oxytocin are produced in the hypothalamus and stored and released from the
posterior pituitary.
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Anterior pituitary [ Posterior pituitary )

l (reat) L o
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Fig 5.3 Hypothalamic-pituitary axis.
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Fig 5.4 Neuroregulation and integration of endocrine axes makes us who we are—and who we are
and what we do feeds back into our hormonal milieu. Multifactorial disruptions within the growth
hormone (GH), luteinizing hormone (LH)-testosterone, adrenocorticotropin (AcTH)-cortisol and insu-
lin axes play a major role in healthy maturation and ageing.
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Diabetes mellitus (pm): classification and diagnosis

DM results from lack, or reduced effectiveness, of endogenous insulin. Hyperglycae-
mia is one aspect of a far-reaching metabolic derangement, which causes serious
microvascular (retinopathy, nephropathy, neuropathy) or macrovascular problems:
stroke, M1, renovascular disease, limb ischaemia. So think of bm as a vascular dis-
ease:' adopt a holistic approach and consider other cardiovascular risk factors too.

Categories of diabetes and dyslipidaemia

Type 1 pm: Usually adolescent onset but may occur at any age. Cause: insulin de-
ficiency from autoimmune destruction of insulin-secreting pancreatic p cells. Pa-
tients must have insulin, and are prone to ketoacidosis and weight loss. Associated
with other autoimmune diseases (>90% HLA DR3 % DR4). Concordance is only ~30% in
identical twins, indicating environmental influence. Four genes are important: one
(6q) determines islet sensitivity to damage (eg from viruses or cross-reactivity from
cows’ milk-induced antibodies). Latent autoimmune diabetes of adults (LADA) is a
form of type 1 bm, with slower progression to insulin dependence in later life.

Type 2 pm: (Formerly non-insulin-dependent bm, NIDDM) is at ‘epidemic’ levels in many
places, mainly due to changes in lifestyle, but also because of better diagnosis and
improved longevity.* Higher prevalence in Asians, men, and the elderly (up to 18%).
Most are over 40yrs, but teenagers are now getting type 2 DM (0HCS p156). Cause:
linsulin secretion £ tinsulin resistance. It is associated with obesity, lack of exercise,
calorie and alcohol excess. 280% concordance in identical twins, indicating stronger
genetic influence than in type 1 oM. Typically progresses from a preliminary phase of
impaired glucose tolerance (16T) or impaired fasting glucose (1FG). (»This is a unique
window for lifestyle intervention.) Maturity onset diabetes of the young (MobY) is a
rare autosomal dominant form of type 2 bm affecting young people.

Impaired glucose tolerance (167): Fasting plasma glucose <7mmol/L and 0GTT (oral
glucose tolerance) 2h glucose =7.8mmol/L but <11.1mmol/L.

Impaired fasting glucose (IFG): Fasting plasma glucose = 6.lmmol/L but <7mmol/L
(WHo criteria). Do an 06TT to exclude bm. The cut-off point is somewhat arbitrary.
16T and IFG denote different abnormalities of glucose regulation (post-prandial and
fasting). There may be lower risk of progression to DM in 1FG than 16T. Manage both
with lifestyle advice (p93) + annual review. Incidence of bm if 1FG and HbAlC at high
end of normal (37-46mmol/mol) is ~25%.°

Other causes of bm »Steroids; anti-Hiv drugs; newer antipsychotics.
e Pancreatic: pancreatitis; surgery (where >90% pancreas is removed); trauma;
pancreatic destruction (haemochromatosis, cystic fibrosis); pancreatic cancer.
 Cushing's disease; acromegaly; phaeochromocytoma; hyperthyroidism; pregnancy.
 Others: congenital lipodystrophy; glycogen storage diseases.
Metabolic syndrome (syndrome x) Definition from International Diabetes Federa-
tion: central obesity (BMI>30, or t waist circ, ethnic-specific values), plus two of BP=130/85,
triglycerides =17mmol/L, HbL <103¢/1.29¢mmol/L, fasting glucose =5.6mmol/L or
type 20M.~20% are affected; weight, genetics, and insulin resistance important in aetiol-
ogy. Vascular events—but probably not beyond the combined effect of individual risk
factors. B: Exercise; dweight; treat individual components.

1 Chicken or egg? Most type 2 diabetes-associated genes have a function in the vasculature, and stress in
p-cells can result from vascular defects in the pancreas, so maybe vascular events trigger bm.*



Diagnosis of diabetes mellitus: wHo criteria (rather arbitrary!)

e Symptoms of hyperglycaemia (eg polyuria, polydipsia, unexplained weight loss,
visual blurring, genital thrush, lethargy) AND raised venous glucose detected
once—fasting 27mmol/L or random =111mmol/L oR

* Raised venous glucose on two separate occasions—fasting =7mmol/L, random
=11.1mmol/L or oral glucose tolerance test (0677)—2h value =11.1mmol/L

* HbAlc =48mmol/mol. Avoid in pregnancy, children, type 1 bm, and haemoglobi-
nopathies.

»Whenever you have a needle in a vein, do a blood glucose (unless recently done);

note if fasting or not. Non-systematic, but better than urine tests (false —ves).

Differentiating type 1 and 2 diabetes

Occasionally it may be difficult to differentiate whether a patient has type 1 or 2
DM, although they can present differently (see table 5.1). Features of type Linclude
weight loss; persistent hyperglycaemia despite diet and medications; presence of
autoantibodies: islet cell antibodies (1cA) and anti-glutamic acid decarboxylase
(6AD) antibodies; ketonuria.

Table 5.1 Differences between type 1 and type 2 diabetes

Type 10m Type 2 bm
Epidemiology Often starts before puberty Older patients (usually)
Genetics HLA D3 and D4 linked No HLA association
Cause Autoimmune p-cell destruction  Insulin resistance/p-cell dysfunction
Presentation Polydipsia, polyuria, tweight, ketosis Asymptomatic/complications, eg M1

»Not all new-onset bm in older people is type 2: if ketotic +a poor response to oral hy-
poglycaemics (and patient is slim or has a family or personal history of autoimmunity),
think of latent autoimmune diabetes in adults (LADA) and measure islet cell antibodies.

What is the best diet for obese patients with type 2 diabetes?

Dietary carbohydrate is a big determinant of postprandial glucose levels, and
low-carbohydrate diets improve glycaemic control. How do low-carbohydrate, ke-
togenic diets (<20g of carbohydrate daily; LckD) compare with low-glycaemic in-
dex, reduced-calorie diet (eg 500kcal/day deficit from weight maintenance diet)?
Tn one randomized study over 24 weeks, LCkD had greater improvements in HbA1c
(=15 vs =5mmol/L), weight (=11kg vs —=7kg), and HbL. Diabetes drugs were reduced
or eliminated in 95% of LCKD vs 62% of LGID participants.® NB: effects on renal func-
tion and mortality are unknown so these diets remain controversial.

Monitoring glucose control

1 Fingerprick glucose if on insulin (type 1/2). NB: before a meal informs about
long-acting insulin doses; after meals inform about the dose of short-acting
insulin.

2 Glycated haemoglobin (Hbalc) relates to mean glucose level over previous
8wks (RBC t%). Targets are negotiable, eg 48-57mmol/mol (depends on pa-
tient's wish and arterial risk, eg past M1 or stroke). If at risk from the effects of
hypoglycaemia, eg elderly patients prone to falls, consider less tight control.
Tight control may not alter all-cause mortality.” Complications rise with rising
HbA1c, so any improvement helps.

3 Be sure to ask about hypoglycaemic attacks (and whether symptomatic).
Hypoglycaemic awareness may diminish if control is too tight, or with time
in type 1 bMm, due to Yglucagon secretion. It may return if control is loosened.
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General »Focus on education and lifestyle advice (eg exercise to tinsulin sensitiv-
ity), healthy eating: p244—isaturated fats, {sugar, tstarch-carbohydrate, moderate
protein. Foods made just for diabetics are not needed. One could regard bariatric
surgery as a cure for DM in selected patients. Be prepared to negotiate HbAlc target
and review every 3-6 months. Assess global vascular risk; start a high-intensity sta-
tin (p115), eg atorvastatin as tolerated, control BP (p211). Give foot-care (p212). (Pre-)
pregnancy care should be in a multidisciplinary clinic (0HcS p23). Advise informing
DVLA and not to drive if hypoglycaemic spells (p159; loss of hypoglycaemia awareness
may lead to loss of licence; permanent if HGV).

Type 1 om Insulin (see BoX ‘Using insulin’.

Type 2bm See fig 5.5.

Lifestyle modification
Diet, weight control, exercise

Monotherapy
1st-line standard release metformin

If HbA1c rises to 58mmol/mol, consider dual therapy with:
1 Metformin + ppPpP4 inhibitor (eg sitagliptin)
2 Metformin and pioglitazone
3 Metformin and sulphonylurea (Su)
4 Metformin and seLT-2i (glifazon)

If HbA1C rises to 58mmol/mol, triple therapy with:
1 Metformin, bPP4 inhibitor, + su

2 Metformin, pioglitazone, + su

3 Metformin, su/pioglitazone, + SGLT-2i

4 Tnsulin-based therapy

v

Insulin: see Box 'Using insulin’. Use
a structured programme. Review the
need for existing oral treatments.

metformin, su and 6LP 1 mimetic

‘ Triple therapy not tolerated: ‘
(see BOX 'GLP analogues’).

Fig 5.5 Management of type 2 diabetes. Aim for HbAlc 48mmol/mol or 53 if two or more agents.
Data from Algorithm for blood glucose lowering therapy in adults with type 2 diabetes,
http://www.nice.org.uk/guidance/ng28/chapter/1-Recommendations#drug-treatment-2

Oral hypoglycaemic agents

Metformin: A biguanide. t insulin sensitivity and helps weight. SE: nausea; diarrhoea
(try modified-release version); abdominal pain; not hypoglycaemia. Avoid if eGFR
<36mL/min (due to risk lactic acidosis).

DPP4 inhibitors/gliptins: (Eg sitagliptin.) Block the action of bPP-4, an enzyme which
destroys the hormone incretin.

Glitazone: 1 insulin sensitivity; SE: hypoglycaemia, fractures, fluid retention, tLFT (do
LFT every 8wks for lyr, stop if ALT up >3-fold). CI: past or present cCF; osteoporosis;
monitor weight, and stop if t or oedema.

Sulfonylurea: t insulin secretion; eg gliclazide 40mg/d. Se: hypoglycaemia (moni-
tor glucose); it t weight.

SGLTI: Selective sodium-glucose co-transporter-2 inhibitor. Blocks the reabsorp-
tion of glucose in the kidneys and promotes excretion of excess glucose in the
urine (eg empagliflozin, shown to reduce mortality from cardiovascular disease in
patients with type 2 bm, when compared to placebo).t



http://www.nice.org.uk/guidance/ng28/chapter/1-Recommendations#drug-treatment-2

Vital to educate to self-adjust doses in the light of exercise, fingerprick glucose,
calorie intake, and carbohydrate counting. ®Phone support (trained nurse 7/24).
*Can modify diet wisely and avoid binge drinking (danger of delayed hypoglycae-
mia). ®Partner can abort hypoglycaemia: sugary drinks; GlucoGel® o if coma (no
risk of aspiration). eDose titration to target—eg by 2-4 UNIT steps.

»»It is vital to write UNITS in full when prescribing insulin to avoid misinterpre-
tation of U for zero!

Subcutaneous insulins Short-, medium-, or long-acting. Strength: 100u/mL.

1 Ultra-fast acting (Humalog®; Novorapid®); inject at start of meal, or just after
(unless sugar-laden)—helps match what is actually eaten (vs what is planned).

2 Tsophane insulin (variable peak at 4-12h): favoured by NICE (it's cheap!).

3 Pre-mixed insulins (eg NovoMix® 30 = 30% short-acting and 70% long-acting).

4 Long-acting recombinant human insulin analogues (insulin glargine) are used
at bedtime in type 1 or 2 bm. There is no awkward peak, so good if nocturnal
hypoglycaemia is an issue. Caution if considering pregnancy. Insulin detemir
is similar and has a role in intensive insulin regimens for overweight type 2 bm.

Common insulin regimens »Plan the regimen to suit the lifestyle, not vice
versa. Disposable pens: dial dose; insert needle 90° to skin. Vary injection site (outer
thigh/abdomen); change needle daily.

* 'BD biphasic regimen': twice daily premixed insulins by pen (eg NovoMix 30®)—
useful in type 2 bm or type 1 with regular lifestyle.

QDS regimen”: before meals ultra-fast insulin + bedtime long-acting analogue:
useful in type 1 bm for achieving a flexible lifestyle (eg for adjusting doses with
size of meals, or exercise).

* Once-daily before-bed long-acting insulin: a good initial insulin regimen when
switching from tablets in type 2 Dm. Typical dose to work up to (slowly!): 21u/24h
for every unit of BMI in adults. Consider retaining metformin (xpioglitazone) if
needed for tight control and patient is unable to use BD regimen.

Dose adjustment for normal eating (DAFNE): Multidisciplinary teams promoting
autonomy can save lives. DAFNE found that training in flexible, intensive insulin
dosing improved glycaemic control as well as well-being. Tt is resource intensive.

Subcutaneous insulin dosing during intercurrent illnesses (eg influenza)

»» Advise patients to avoid stopping insulin during acute illness.

e IlIness often increases insulin requirements despite reduced food intake.

* Maintain calorie intake, eg using milk.

* Check blood glucose =4 times a day and look for ketonuria. Increase insulin
doses if glucose rising. Advise to get help from a specialist diabetes nurse or 6P
if concerned (esp. if glucose levels are rising or ketonuria). One option is 2-hourly
ultra fast-acting insulin (eg 6-8u) preceded by a fingerprick glucose check.

* Admit if vomiting, dehydrated, ketotic (»p832), a child, or pregnant.

Insulin pumps (continous subcutaneous insulin) Consider when attempts to

reach HbA1c with multiple daily injections have resulted in disabling hypoglycaemia

or person has been unable to achieve target HbAic despite careful management.

Glucagon-like peptide (6LP) analogues (exenatide, liraglutide)

Work as incretin mimetics. Incretins are gut peptides that work by augmenting
insulin release. Given by subcutaneous injection. Patients must have BmI >35 and
specific psychological or other medical problems associated with obesity, or have
a BMI lower than 35 kg/m? and for whom insulin therapy would have significant
occupational implications, or weight loss would benefit other significant obesity-
related comorbidities. To continue a 6LP 1 mimetic, a person should have a bene-
ficial metabolic response (a reduction of HbA1c by at least 1lmmol/mol) and a
_weight loss of at least 3% of initial body weight in 6 months.
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Al Complications of established diabetes

Prospective studies show that good control of hyperglycaemia is key to preventing
microvascular complications in type 1 and 2 bMm.° »-Find out what problems are be-
ing experienced (eg glycaemic control, morale, erectile dysfunction—p230).

Assess vascular risk 8P control (see Box ‘Controlling blood pressure in diabetes’) is
crucial for preventing macrovascular disease and ¥mortality. Refer to smoking ces-
sation services. Check plasma lipids.

Look for complications *Check injection sites for infection or lipohypertrophy

(fatty change): advise on rotating sites of injection if present.

e Vascular disease: Chief cause of death. M1 is 4-fold commoner in bM and is more
likely to be ‘'silent’. Stroke is twice as common. Women are at high risk—bm re-
moves the vascular advantage conferred by the female sex. Address other risk
factors—diet, smoking, hypertension (p93). Suggest a statin (eg atorvastatin 20mg
nocte) for all, even if no overt 1HD, vascular disease, or microalbuminuria. Aspirin
75mg reduces vascular events (in context of secondary prevention). Safe to use in
diabetic retinopathy."

* Nephropathy: (p314.) Microalbuminuria is when urine dipstick is -ve for protein
but the urine albumin:creatinine ratio (UA:CR) is 23mg/mmol (units vary, check lab)
reflecting early renal disease and tvascular risk. If UACR >3, inhibiting the renin-
angiotensin system with an ACE-i or sartan, even if BP is normal, protects the kidneys.
Spironolactone may also help.” Refer if UA:.CR >7 £ GFR falling by >5mL/min/173m%/yr.2

e Diabetic retinopathy: Blindness is preventable. »Annual retinal screening man-
datory for all patients. Refer to an ophthalmologist if pre-proliferative changes
or if any uncertainty at or near the macula (the only place capable of 6/6 vision).
»Pre-symptomatic screening enables laser photocoagulation to be used, aimed to

ma stop production of angiogenic factors from the ischaemic retina. Indications: macu-

o; lopathy or proliferative retinopathy. See figs 5.6-5.9.

« Background retinopathy: Microaneurysms (dots), haemorrhages (blots), and
hard exudates (lipid deposits). Refer if near the macula, eg for intravitreal tri-
amcinolone.

« Pre-proliferative retinopathy: Cotton-wool spots (eg infarcts), haemorrhag-
es, venous beading. These are signs of retinal ischaemia. Refer to a specialist.

« Proliferative retinopathy: New vessels form. Needs urgent referral.

« Maculopathy: (Hard to see in early stages.) Suspect if lacuity. Prompt
laser, intravitreal steroids, or anti-angiogenic agents may be needed in
macular oedema. Pathogenesis: Capillary endothelial change - vascular
leak = microaneurysms = capillary occlusion = local hypoxia + ischae-
mia = new vessel formation. High retinal blood flow caused by hypergly-
caemia (and 18P and pregnancy) triggers this, causing capillary pericyte
damage. Microvascular occlusion causes cotton-wool spots (+ blot haemor-
rhages at interfaces with perfused retina). New vessels form on the disc
or ischaemic areas, proliferate, bleed, fibrose, and can detach the retina.
Aspirin® (2mg/kg/d) may be recommended by ophthalmologists; there is no
evidence that it t bleeding.

e Cataracts: May be juvenile ‘snowflake” form, or ‘senile’—which occur earlier in
diabetic subjects. Osmotic changes in the lens induced in acute hyperglycaemia
reverse with normoglycaemia (so wait before buying glasses).

® Rubeosis iridis: New vessels on iris: occurs late and may lead to glaucoma.

* Metabolic complications: p832.

 Diabetic feet: p212.

® Neuropathy: p212.

Endocrinology

2 AsDbMhas so many vascular events, particularly encourage statin use (p690), esp. if LoL >3mmol/L or systolic
BP >140. Even consider a statin whatever the pre-treatment cholesterol; discuss with your patient.



Controlling blood pressure in diabetes

Type 1 pm: Treat BP if >135/85mmHg, unless albuminuria or two or more features
of metabolic syndrome, in which case it should be 130/80mmHg (NIce 2015). Use an
ACE-i Ist line or angiotension receptor antagonist if intolerant. If hypertensive and
underlying renal involvement, see local guidance, p304.

Type 2 pm: Target BP <140/80mmHg or <130/80mmHg if kidney, eye, or cerebrovas-
cular damage. 1st-line drug treatment should be an Ace-i, except in those of Afri-
can or Caribbean origin, where ACE-i plus diuretic or a calcium-channel antagonist
(cca) should be started. For pregnant women offer ccA. Do not offer aspirin for the
primary prevention of cardiovascular disease to adults with type 1 bm (NICE 2015).
Don't combine an ACE-i with an angiotension receptor antagonist.

Fig 5.6 Background retinopathy, with micro-  Fig 5.7 Pre-proliferative retinopathy, with
aneurysms and hard exudates. haemorrhages and a cotton-wool spot.

Courtesy of Prof J Trobe. Reproduced from Warrell et al, Oxford Textbook

of Medicine, 2010, with permission from Oxford

University Press.

Fig 5.8 Proliferative retinopathy, with new  Fig 5.9 Scars from previous laser photocoagu-
vessel formation and haemorrhages. lation.
Courtesy of Prof J Trobe. Courtesy of Prof J Trobe.

Improving quality of life: going beyond the pleasures of the flesh

'T cannot eat what I want because of your pitiful diet. Sex is out because diabetes
has made me impotent. Smoking is banned, so what's left? I'd shoot myself if
only T could see straight.” Start by acknowledging your patient’s distress. Don't
shrug it off—but don't take it at face value either. Life may be transformed by
cataract surgery, sildenafil (unless contraindicated, p230), dietary negotiation, and
sport (it needn't be shooting). Take steps to simplify care. Stop blood glucose
self-monitoring if it's achieving nothing (known to ¥ quality of life). Even if all these
interventions fail, you have one trump card up your sleeve: 'Let's both try to find

one new thing of value before we next meet—and compare notes'. This opens the
way to vicarious pleasure: a whole new world.

211

Endocrinology

c‘
)
[



212

Endocrinology

0
126
[

Diabetic neuropathy and diabetic foot care

»Refer early to foot services (podiatry, imaging, vascular surgery).
Amputations are common (135/week)—and preventable: good care saves legs.
Examine feet regularly. Distinguish between ischaemia (critical toes + absent foot
pulses and worse outcome) and peripheral neuropathy (injury or infection over pres-
sure points, eg the metatarsal heads). In practice, many have both.

Neuropathy {Sensation in ‘stocking’ distribution: test sensation with a 10g mono-
filament fibre (sensory loss is patchy so examine all areas), absent ankle jerks, neuro-
pathic deformity (Charcot joint, fig 5.11): pes cavus, claw toes, loss of transverse arch,
rocker-bottom sole. Caused by loss of pain sensation, leading to tmechanical stress
and repeated joint injury. Swelling, instability, and deformity. »-Early recognition is
vital (cellulitis or osteomyelitis are often misdiagnosed).

Ischaemia If the foot pulses cannot be felt, do Doppler pressure measurements.
Any evidence of neuropathy or vascular disease raises risk of foot ulceration.
Educate (daily foot inspection—eg with a mirror for the sole; comfortable shoes).
Regular chiropody to remove callus, as haemorrhage and tissue necrosis may oc-
cur below, leading to ulceration. Treat fungal infections (p408). Surgery (including
endovascular angioplasty balloons, stents, and subintimal recanalization) has a role.

Foot ulceration Typically painless, punched-out ulcer (fig 5.10) in an area of thick
callus £ superadded infection. Causes cellulitis, abscess + osteomyelitis.

Assess degree of:

1 Neuropathy (clinically).

2 Ischaemia (clinically + Doppler + angiography).

3 Bony deformity, eg Charcot joint (clinically + x-ray). See fig 5.11.

4 Infection (swabs, blood culture, x-ray for osteomyelitis, probe ulcer to reveal depth).

Management: Regular chiropody. Bed rest + therapeutic shoes. For Charcot joints:
bed rest/crutches/total contact cast until oedema and local warmth reduce and
bony repair is complete (=8wks). Bisphosphonates may help. Charcot joints are also
seen in tabes dorsalis, spina bifida, syringomyelia, and leprosy. Metatarsal head sur-
gery may be needed. If there is cellulitis, admit for 1v antibiotics. Common organ-
isms: staphs, streps, anaerobes. Start empirically (as per your local guidance) with
benzylpenicillin 1.2g/6h 1v and flucloxacillin 1g/6h 1v + metronidazole 500mg/8h 1v.
1vinsulin may improve healing. Get surgical help early. The degree of peripheral vas-
cular disease, general health, and patient request will determine degree of vascular
reconstruction/surgery.

»Absolute indications for surgery: Abscess or deep infection; spreading anaerobic
infection; gangrene/rest pain; suppurative arthritis.

Diabetic neuropathies Symmetric sensory polyneuropathy: (‘glove & stocking'
numbness, tingling, and pain, eg worse at night). R: paracetamol = tricyclic (ami-
triptyline 10-25mg nocte; gradually t to 150mg) = duloxetine, gabapentin, or prega-
balin - opiates. Avoiding weight-bearing helps. Mononeuritis multiplex: (eg 111 & VI
cranial nerves). Treatment: hard! If sudden or severe, immunosuppression may help
(corticosteroids, v immunoglobulin, ciclosporin). Amyotrophy: Painful wasting of
quadriceps and other pelvifemoral muscles. Use electrophysiology to show, eg lum-
bosacral radiculopathy, plexopathy, or proximal crural neuropathy. Natural course:
variable with gradual but often incomplete improvement. 1v immunoglobulins have
been used. Autonomic neuropathy: (p505) Postural BP drop; dcerebrovascular au-
toregulation; loss of respiratory sinus arrhythmia (vagal neuropathy); gastroparesis;
urine retention; erectile dysfunction; gustatory sweating; diarrhoea (may respond
to codeine phosphate). Gastroparesis (early satiety, post-prandial bloating, nausea/
vomiting) is diagnosed by gastric scintigraphy with a “technetium-labelled meal;
anti-emetics, erythromycin, or gastric pacing. Postural hypotension may respond to
fludrocortisone (SE: oedema, tBP)/midodrine (a-agonist; SE: tBP).



Preventing loss of limbs: primary or secondary prevention?

Traditionally prevention involves foot care advice in diabetic clinics (eg 'Don’t go
bare-foot"), promoting euglycaemia and normotension. But despite this, the sight
of a diabetic patient minus one limb is not rare, and must prompt us to redouble
our commitment to primary prevention, ie stopping those at risk from ever getting
diabetes. The sequelae of diabetic neuropathy can lead to gangrene, amputation,
and the impact on quality of life can be profound. As one patient post amputation
said, 'T begin again to walk, on crutches. What nuisance, what fatigue, what sad-
ness, when I think about all my ancient travels, and how active I was just 5 months
ago! Where are the runnings across mountains, the walks, the deserts, the rivers,
and the seas? And now, the life of a legless cripple. For T begin to understand that
crutches, wooden and articulated legs, are a pack of jokes..Goodbye to family,
goodbye to future! My life is gone, I'm no more than an immobile trunk’ (Arthur
Rimbaud. Letter to his sister Isabelle, 10 July 1891).

Fig 5.10 Gangrene (toes 2, 4, and 5). Fig 5.11 Charcot (neuropathic) joint.
Reproduced from Warrell et al, Oxford Reproduced from Warrell et af, Oxford
Textbook of Medicine, 2010, with per- Textbook of Medlicine, 2010, with per-
mission from Oxford University Press. mission from Oxford University Press.

Special situations in diabetes

Pregnancy: (OHCS p23) 4% are complicated by bm: either pre-existing (<0.5%), or

new-onset gestational diabetes (Gbm) (>3.5%).

e All forms carry an increased risk to mother and fetus: miscarriage, pre-term
labour, pre-eclampsia, congenital malformations, macrosomia, and a worsening
of diabetic complications, eg retinopathy, nephropathy.

e Risk of abm 1 if: aged over 25; family history; +ve; tweight; non-Caucasian; Hiv+ve;
previous gestational bm.

* Pre-conception: offer general advice, and discuss risks. Control/reduce weight,
aim for good glucose control, offer folic acid 5mg/d until 12 weeks.

e Screen for GbM with 0GTT if risk factors at booking (16-18 weeks if previous Gbm).

e Oral hypoglycaemics other than metformin should be discontinued. Metformin
may be used as an adjunct or alternative to insulin in type 2 bMor GDM.

6wks postpartum, do a fasting glucose. Even if —ve, 50% go on to develop bm.

Surgery: Optimal blood sugar control pre, peri, and post operatively is important

to minimize risk of infection and balance catabolic response to surgery. Type 1

diabetics should ideally be first on the list and BMs should have been stabilized 1-2

days pre major surgery. Consult local policy for how to manage insulin-treated/

non-insulin-treated patients on morning of surgery (eg setting up glucose/insulin
infusion).

Acute illness: Diabetics are prone to hyperglycaemia during periods of illness,

in spite of reduced oral intake. Avoid stopping insulin in periods of acute illness.
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Hypoglycaemia

»»Hypoglycaemia Commonest endocrine emergency—see p834. Prompt diagnosis
and treatment essential—brain damage & death can occur if severe or prolonged.
Definition Plasma glucose s3mmol/L. Threshold for symptoms varies. See BOX.
Symptoms Autonomic: Sweating, anxiety, hunger, tremor, palpitations, dizziness.
Neuroglycopenic: Confusion, drowsiness, visual trouble, seizures, coma. Rarely fo-
cal symptoms, eg transient hemiplegia. Mutism, personality change, restlessness,
and incoherence may lead to misdiagnosis of alcohol intoxication or even psychosis.

Fasting hypoglycaemia Causes: The chief cause is insulin or sulfonylurea treatment
in a diabetic, eg tactivity, missed meal, accidental or non-accidental overdose (check
for ciculating oral hypoglycaemics). In non-diabetics you must EXPLAIN mechanism:
Exogenous drugs, eg insulin, oral hypoglycaemics (p208)? access through diabetic
in the family? Body-builders may misuse insulin to help stamina. Also: alcohol, eg a
binge with no food; aspirin poisoning; ACE-i; p-blockers; pentamidine; quinine sulfate;
aminoglutethamide; insulin-like growth factor.*

Pituitary insufficiency.

Liver failure, plus some rare inherited enzyme defects.

Addison’s disease.

Islet cell tumours (insulinoma) and immune hypoglycaemia (eg anti-insulin

receptor antibodies in Hodgkin's disease).

Non-pancreatic neoplasms, eg fibrosarcomas and haemangiopericytomas.

When to investigate:

o Whipple answered this (Whipple’s triad): symptoms or signs of hypoglycemia +
Iplasma glucose + resolution of symptoms or signs post glucose rise.

* Document BM during attack and lab glucose if in hospital (monitors often not reli-
able at low readings).

* Take a drug history and exclude liver failure.

e 72h fasting may be needed (monitor closely). Bloods: glucose, insulin, c-peptide,
and plasma ketones if symptomatic. If endogenous hyperinsulinism suspected, do
insulin, c-peptide, proinsulin, p-hydroxybutyrate.

Interpreting results:

* Hypoglycaemic hyperinsulinaemia (HH): Causes: insulinoma, sulfonylureas, insulin
injection (no detectable c-peptide—only released with endogenous insulin); non-
insulinoma pancreatogenous hypoglycaemia syndrome, mutation in the insulin-re-
ceptor gene. Congenital HH follows mutations in genes involved in insulin secretion
(ABCCS8, KCNJ11, GLUD1, CGK, HADH, SLC16A1, HNF4A, ABCC8, & KCNJ11).

 Tnsulin low or undetectable, no excess ketones. Causes: non-pancreatic neoplasm;
anti-insulin receptor antibodies.

 IInsulin, tketones. Causes: alcohol, pituitary insufficiency, Addison's disease.

Post-prandial hypoglycaemia May occur after gastric/bariatric surgery (‘dump-
ing', p623), and in type 2 DM. Investigation: Prolonged 0GTT (5h, p206).

Treatment »See p834. If episodes are often, advise many small high-starch meals.
If post-prandial {glucose, give slowly absorbed carbohydrate (high fibre). In diabet-
ics, rationalize insulin therapy (p209).

The definition of hypoglycaemia is context-dependent

The brain stops working if plasma glucose levels get too low, so we are nervous
of levels s3mmol/L. But some are asymptomatic at this level. So what is definitely
abnormal? The answer may be 4mmol/L, allowing for inaccuracies in fingerprick
BMs (NB: whole blood glucose is 10-15% < plasma glucose.) Think: ‘In this ill patient
when can I be sure that a low glucose is not contributing to their illness?'
If <dmmol/L, you may be wise to treat (p834)—just in case. Consider, is the pa-
tient on hypoglycaemics, have they hinged on alcohol 24hrs pre test? Skipped
meals? Is there an underlying illness, eg insulinoma? Unlikely, but possible. Keep
an open mind; let the 6P know. Counsel patient and relative about warning signs
of hypoglycaemia. Be more inclined to investigate if the effects of even mild hypo-
glycaemia might be disastrous (eg in pilots) or if there are unexplained symptoms.




This often benign (90-95%) pancreatic islet cell tumour is sporadic or seen with MEN-1
(p223). It presents as fasting hypoglycaemia, with Whipple's triad:

1 Symptoms associated with fasting or exercise.

2 Recorded hypoglycaemia with symptoms.

3 Symptoms relieved with glucose.

Screening test Hypoglycaemia + tplasma insulin during a long fast.

Suppressive tests Give 1v insulin and measure c-peptide. Normally exogenous insu-
lin suppresses c-peptide production, but this does not occur in insulinoma.

Imaging cT/MRI = endoscopic pancreatic Us £ 1ACS (see Box; all fallible, so don't waste
too much time before proceeding to intra-operative visualization * intra-operative ul-
trasound). *r-L-34-dihydroxyphenylalanine PET-CT can help guide laparoscopic surgery.

Treatment Excision.

Nesidioblastosis See Box. If this doesn't work, options are: tdiet, diazoxide, dextrose
1v1, enteral feeding, everolimus.

»» Diabetic ketoacidosis Results from insulin deficiency (eg unknown diagnosis,
intercurrent illness, interuption of insulin therapy). See p832.

Pursuing a voyage to the islets of Langerhans to the bitter end

A 50-year-old had episodic early-morning sweats and tremors and was found
to have hyperinsulinaemic hypoglycaemia (= Nesidioblastosis). Selective intra-
arterial calcium infusions (1Acs) showed a 2-fold increase in insulin secretion after
infusion of the splenic and superior mesenteric arteries, so setting the stage for
‘hunt the insulinoma’.

But cross-sectional imaging and endoscopic ultrasound were normal. At lapa-
rotomy, no lesion was found despite mobilization of the pancreas, or during intra-
operative ultrasound. ‘Time to sew up and go home?’ ‘No!" said the surgeon, ‘T'm
going to do a distal pancreatectomy’. Histology showed no discrete insulinoma,
but diffuse islet cell hyperplasia (nesidioblastosis). How much pancreas to resect?
Too little and nothing is gained: too much spells pancreatic endocrine disaster.

Luckily the surgeon guessed right, and the patient was cured by the procedure.’®
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Thyroid function tests (TFTs)

Physiology

Thyroid-stimulating hormone (TsH=thyrotropin), a glycoprotein, is produced from
the anterior pituitary (fig 5.12). The thyroid produces mainly T4, which is 5-fold less
active than Ts. 85% of T3 is formed from peripheral conversion of Ta. Most T3 and T4
in plasma is protein bound, eg to thyroxine-binding globulin (T86). The unbound por-
tion is the active part. T3 and T4 tcell metabolism, via nuclear receptors, and are thus
vital for growth and mental development. They also tcatecholamine effects. Thyroid
hormone abnormalities are usually due to problems in the thyroid gland itself, and
rarely caused by the hypothalamus or the anterior pituitary.

TRH from the hypothalamus acts on the pituitary gland
Hypothalamus

P T T4-TBG|
Pituitary . Thyroid
TRH s v T4 -
Nuclear
k» —> TSH —> receptors
\ /Y
Physiological
e effect (p213)
4.~ = Negative feedback T3 -TBG

Fig 5.12 Pathways involved in thyroid function.

Basic tests See table 5.2. Free T4 and T3 are more useful than total T4 and T3 as the
latter are affected by TBG. Total T4 and T5 are t when TBG is t and vice versa. TBG is t
in pregnancy, oestrogen therapy (HRT, oral contraceptives), and hepatitis. T8G is ¢ in
nephrotic syndrome and malnutrition (both from protein loss), drugs (androgens,
corticosteroids, phenytoin), chronic liver disease, and acromegaly. TsH is very useful:
© Hyperthyroidism suspected: Ask for T3, Ta, and TsH. All will have ITsH (except the
rare TSH-secreting pituitary adenoma). Most have 174, but ~1% have only raised Ts.
® Hypothyroidism suspected or monitoring replacement R: Ask for only T4 and
TSH. T3 does not add any extra information. TsH varies through the day: trough at
2PM; 30% higher during darkness, so during monitoring, try to do at the same time.
Sick euthyroidism: In any systemic illness, TFTs may become deranged. The typical
pattern is for ‘everything to be low'. The test should be repeated after recovery.

Assay interference is caused by antibodies in the serum, interfering with the test.

Other tests

 Thyroid autoantibodies: Antithyroid peroxidase (Tpo; formerly called microsomal)
antibodies or antithyroglobulin antibodies may be increased in autoimmune thy-
roid disease: Hashimoto's or Graves' disease. If +ve in Graves', there is an increased
risk of developing hypothyroidism at a later stage.

© TSH receptor antibody: May be t in Graves' disease (useful in pregnancy).

© Serum thyroglobulin: Useful in monitoring the treatment of carcinoma (p600), and
in detection of factitious (self-medicated) hyperthyroidism, where it is low.

e Ultrasound: This distinguishes cystic (usually, but not always, benign) from solid
(possibly malignant) nodules. If a solitary (or dominant) large nodule, in a multinod-
ular goitre, do a fine-needle aspiration to look for thyroid cancer; see fig 13.23, p60L

» [sotope scan: (Plodine, “technetium pertechnetate, etc; see fig 13.22, p601.) Useful
for determining the cause of hyperthyroidism and to detect retrosternal goitre, ec-
topic thyroid tissue or thyroid metastases (+ whole body cT). If there are suspicious
nodules, the question is: does the area have increased (hot), decreased (cold), or the
same (neutral) uptake of isotope as the remaining thyroid (see fig 5.13). Few neu-
tral and almost no hot nodules are malignant. 20% of ‘cold’ nodules are malignant.
Surgery is most likely to be needed if: erapid growth ecompression signs edominant
nodule on scintigraphy enodule 23cm ehypo-echogenicity. See also p738.



Screen the following for abnormalities in thyroid function 217

e Patients with atrial fibrillation.

e Patients with hyperlipidaemia (4-14% have hypothyroidism).

¢ Diabetes mellitus—on annual review.

e \Women with type 1 bm during 1st trimester and post delivery (3-fold rise in
incidence of postpartum thyroid dysfunction).

e Patients on amiodarone or lithium (6 monthly).

e Patients with Down's or Turner’s syndrome, or Addison's disease (yearly).

Table 5.2 Interpreting TFTs

Hormone profile Diagnosis

1TSH, IT4 Hypothyroidism a

1TSH, normal T4 Treated hypothyroidism or subclinical hypothyroidism (p221) %

1TSH, 174 TsH-secreting tumour or thyroid hormone resistance £

1TSH, 174 and 4T3 Slow conversion of T4 to T3 (deiodinase deficiency; euthyroid ‘5
hyperthyroxinaemia’) or thyroid hormone antibody artefact (=]

1TSH, 114 or 173 Hyperthyroidism g

1TsH, normal T, and T3~ Subclinical hyperthyroidism o

ITSH, iT4 Central hypothyroidism (hypothalamic or pituitary disorder)

ITSH, T4 and 4T3 Sick euthyroidism or pituitary disease

Normal TSH, Consider changes in thyroid-hinding globulin, assay inter-

abnormal 1, ference, amiodarone, or pituitary TSH tumour

*In ‘consumptive hypothyroidism’ deiodinase activity is t1; suspect if thyroxine doses have to be t1.
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Fig 5.13 The images are from an isotope scan, with and without markers placed over the ster-
nal notch. We can see on the left that the nodule is metabolically inactive (‘cold’). The hot nod-
ule (right pair) is a very avid nodule causing background thyroid suppression.
Image courtesy of Dr Y. T. Huang.
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Thyrotoxicosis

The clinical effect of excess thyroid hormone, usually from gland hyperfunction.

Symptoms Diarrhoea; $weight; tappetite (if tt, paradoxical weight gain in 10%);
over-active; sweats; heat intolerance; palpitations; tremor; irritability; labile emotions;
oligomenorrhoea tinfertility. Rarely psychosis; chorea; panic; itch; alopecia; urticaria.

Signs Pulse fast/irregular (AF or SVT; VT rare); warm moist skin; fine tremor; pal-
mar erythema; thin hair; lid lag; 