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Foreword

There is an abundance of excellent medical and surgical textbooks, written in both
traditional and more novel formats. However, in a climate in which the content
and mode of delivery of medical education remain in constant flux there remains
a need for new resources that stimulate interest in the reader as well as providing
the important and relevant facts. Oxford Cases in Medicine and Surgery fulfils this
need. This book’s uniqueness — and its educational value — stems from the way that
the authors have approached the learning aspect from direct clinical symptoms,
highlighting the most important differential diagnoses but also explaining how to
differentiate them. This approach represents the book’s real strength, mirroring
as it does the integrated systems-based approach that is commonly used by many
medical schools.

In my experience as a clinical teacher, course organiser, and examiner over the
past decade, this is the first book that has attempted to bring together, and explain
from a basic science concept, the reasons for the clinical picture or condition. This
will help readers enormously, whether they are under-graduate or post-graduate
medical, dental, or nursing students. It is an important book for those who wish to
understand the reasons for clinical presentations and their differing management.

Mr Christopher LH Chan
Senior Lecturer/Honorary Consultant Surgeon
Barts and The London School of Medicine and Dentistry
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Introduction

Why we wrote this book

The inspiration for this book comes from our time as medical students. The
problem we found with existing textbooks was twofold.

Firstly, most books are organized by pathology. For example, they may have chap-
ters on ‘cardiology’ that then discuss specific conditions, like ‘myocardial infarction,
in detail. But patients do not present with ready-made diagnoses like ‘myocardial
infarction! They present with symptoms, such as ‘chest pain; which could be a myo-
cardial infarction — but could also be anything from reflux oesophagitis to aortic
dissection.

Secondly, there are also textbooks based around cases rather than pathologies.
Our experience is that these tend to skip over the diagnostic approach too quickly,
in order to move on to a discussion of the underlying disease. Many give the reader
so much information in the initial case presentation that the diagnosis is virtually
made for you. For example, a ‘62-year-old diabetic male with sudden onset, crush-
ing chest pain; tachycardia on examination; ST elevation on his ECG, plus raised
troponins’ has a myocardial infarction. But by giving so much information upfront,
these books neglect to address what many students find most challenging — how
do you decide what information to collect in order to make a diagnosis? Patients
present with symptoms such as ‘chest pain’ and it is your job to elicit the key clues
on history and examination, and to arrange the key investigations that will confirm
that this is a myocardial infarction and rule out other diagnoses.

Knowing what to do when faced simply with ‘confusion’ or ‘abdominal pain’ can be
daunting and tricky — we know, and that is what motivated us to write this book.

We hope this book will help you start thinking like a diagnostician from your first
day on the wards. Thus, we hope you will be able to work out why your patient is
short of breath or has abdominal pain in a way that is safe and efficient, and avoids
you missing important diagnoses. Even with detailed knowledge of anatomy, physi-
ology, biochemistry, pathology, history-taking, examination skills, and data inter-
pretation, it can be difficult to integrate everything when faced with acutely ill
patients on the wards. We benefited greatly from case-based seminars that taught
us a hypothesis-driven, logical, step-by-step approach to diagnosis. Our hope is that
this book emulates the teaching that we found so beneficial.

Finally, we wanted to write a workbook that students will enjoy using and where
even the simplest concepts are clearly explained.

The need for a logical diagnostic approach

Looks like an elephant. Sounds like an elephant. Smells like an elephant. Prob-
ably an elephant. Experienced clinicians often use pattern recognition to guide
diagnosis. As a student, you will begin to do this rapidly for conditions that you
will encounter frequently — chances are that, by now, you easily recognized that
the 62-year-old diabetic male mentioned above was having a myocardial infarction.
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Pattern recognition is useful and efficient, and we have tried to illustrate stereotypical
presentations of some diseases in our short cases.

Looks like a crocodile. Sounds like a crocodile. Smells like a crocodile...
butisactuallyan alligator. Pattern recognition is a problem when a disease presents
in a way that mimics another disease. For example, patients with oesophageal spasm
may describe the same pain as those with an acute coronary syndrome. Such diag-
nostic puzzles are the stuff that hospital grand rounds and television shows are made
of. But misdiagnosis due to (incorrect) pattern recognition can have disastrous con-
sequences — you could inadvertently thrombolyse a patient you thought was having
amyocardial infarction but actually had an aortic dissection. This is one reason why
it is important to always follow a logical diagnostic approach.

Looks like an elephant. Sounds like a lion. Not sure what it smells like. Must be
a...? You cannot recognize a pattern you have never seen before, an especially big
problem for the inexperienced medical student starting their clinical placements.
On other occasions, the symptoms may not fit any known pattern, and even experi-
enced clinicians may struggle initially with the diagnosis. This is another reason for
having a logical diagnostic approach.

A logical approach to diagnosis

Below is an outline of the diagnostic strategy we have used throughout this book. We
recognize that, over time, everyone develops their own diagnostic strategy and that
tutors may teach you differing approaches. This is simply one that has worked for us.

‘50-year-old male with chest pain’ It is tempting to assume that he is having a myo-
cardial infarction, like the 62-year-old diabetic male mentioned above. However,...

¢ Step 1: Think of all the things that could cause this presentation. Use anatomy,
a surgical sieve (e.g. INVITED MD), etc. to come up with as long a list as
possible.

¢ Step 2: Highlight from your list the most common causes. For example, acute
coronary syndrome is a common cause of chest pain, viral costochondritis is
not. Mark the ones that you must exclude because they are lethal. In the case
of chest pain, Boerhaave’s perforation of the oesophagus is important as, if
untreated, it carries a 100% mortality.

¢ Step 3: Think of key clues in the patient history for each of the diagnoses. For
example, patients with Boerhaave’s perforation of the oesophagus invariably
give a history of vomiting immediately before onset of the pain. Now take a
history that deliberately tries to pick up these clues, rather than just going
through a set of ‘standard’ questions which may miss things. Also consider the
patient themselves (e.g. their age, occupation, etc.) and how this affects the
relative likelihoods of your differential diagnoses. Has the patient’s history or
epidemiological factors made any diagnoses more/less likely?

¢ Step 4: Think of key clues on examination for your diagnoses. For example,
patients with a pneumothorax will have an area of the chest that is hyperex-
panded, hyper-resonant to percussion, with absent breath sounds. Perform a
thorough examination looking for these clues. Have your examination find-
ings made any diagnoses more/less likely?



Step 1: What could it
be?

Step 2: What is most likely?
What must | exclude (*)?

Step 3:Key clues on
history?

Step 4: Key clues on
examination?

Step 5: Key clues on basic
investigations?

Step 6: Patient improving
with management?

Acute coronary
syndrome
Pneumothorax

Aortic dissection
Boerhaave’s perforation
Peptic ulcer disease
Stable angina
Musculoskeletal
Oesophagitis (e.g. due
to reflux)
Oesophageal spasm
Pulmonary embolism
Pleurisy (secondary to
infection)

Anxiety
Myopericarditis

Aortic aneurysm

Acute coronary
syndrome*
Pneumothorax*

Aortic dissection*
Boerhaave’s perforation*
Peptic ulcer disease
Stable angina*
Musculoskeletal
Oesophagitis
Oesophageal spasm
Pulmonary embolism*
Pleurisy

Anxiety
Myopericarditis

Aortic aneurysm
Coronary spasm

Acute coronary
syndrome*
Pneumothorax*
Aortic dissection*
Boerhaave’s perforation*
Peptic ulcer disease
Stable angina*
Musculoskeletal
Oesophagitis
Oesophageal spasm
Pulmonary
embolism*
Pleurisy

Anxiety
Myopericarditis
Aortic aneurysm
Coronary spasm

Acute coronary
syndrome*

Pneumothorax*
Aortic dissection*
Boerhaave’s
perforation*

Peptic ulcer disease
Stable angina*
Musculoskeletal
Oesophagitis
Oesophageal spasm
Pulmonary embolism*
Pleurisy

Anxiety
Myopericarditis
Aortic aneurysm

Acute coronary
syndrome*

Pneumothorax*
Aortic dissection*
Boerhaave’s perforation*
Peptic ulcer disease
Stable angina*
Musculoskeletal
Oesophagitis
Oesophageal spasm
Pulmonary embolism*
Pleurisy

Anxiety

Myopericarditis

Aortic aneurysm
Coronary spasm

Acute coronary
syndrome*

Pneumothorax*
Aortic dissection*
Boerhaave’s perforation*
Peptic ulcer disease
Stable angina*
Musculoskeletal
Oesophagitis
Oesophageal spasm
Pulmonary embolism*
Pleurisy

Anxiety

Myopericarditis

Aortic aneurysm
Coronary spasm

Cholecystitis Coronary spasm iti iti
Coronary spasm Pancroatitic Cholecystitis oo yt'tp' Cholecys_tl.tls Cholecys.tl.tls
Cholecystitis P titi olecysttis Pancreatitis Pancreatitis
Pancreatitis ancreatitis Pancreatitis
50-year-old male with | 50-year-old male with 50-year-old male with | Upper left zone of Chest radiograph shows | Patient improves after

chest pain

chest pain

sharp, left-sided chest
pain, came on suddenly
whilst watching TV.
Smoker with known
COPD. No risk factors
for venous thrombosis.

chest is hyper- resonant
with reduced air entry
and reduced vocal
resonance. Chest not
tender to palpation. No
signs of DVT in calves.

air in pleural space on left,
with lung collapsing away
from the upper left apex.

insertion of a chest drain
for pneumothorax. Chest
pain resolves completely.
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¢ Step 5: Don't order a set of ‘standard’ investigations. Think about those inves-
tigations that will help confirm or dismiss each diagnosis. Also include those
that are relevant for management. Thus urea and electrolytes are necessary if a
patient is put nil by mouth and on intravenous fluids, or started on drugs that
are renally excreted or potentially nephrotoxic. Try to prioritize investigations
into those that are more readily available (e.g. an MRI head scan is not a viable
option for everyone who presents with a fall). Also think about which investi-
gations are safe for this patient — is radiation exposure necessary, is the woman
pregnant, do they have contraindications to MRI? Then ask yourself, have your
investigation results made any diagnoses more/less likely?

¢ Step 6: Always try to confirm your diagnosis. Is the patient getting better with
your management for your proposed diagnosis? If not, why not?

What this book is about

v/ Common acute presentations: We cover 29 of the most common patient
presentations in acute general medicine (internal medicine for our American
readers) and general surgery. These reflect both the general medical and surgi-
cal syllabus at UK medical schools and those presentations that you are most
likely to encounter during clinical attachments.

v/Diagnostic strategy: This book is primarily a diagnostic manual. It should
equip the student with a framework for thinking about the most common
general medical and surgical presentations.

v Pattern recognition: The cases are loosely based on real clinical scenarios,
although any likeness to a particular patient or individual is unintended. Some
cases represent stereotypical presentations of diseases, from which the stu-
dent may begin to pick up pattern recognition skills. Others illustrate more
unusual presentations, and are designed to keep readers on their toes and
remind them to keep an open mind at all times.

v/Basic management: For completeness, we include a discussion of the basic
management for many of the diseases featured in the cases. Points on man-
agement cover the core knowledge expected of a medical student but are nec-
essarily brief. We have tried to highlight areas of contention, and to refer to
landmark trials and guidelines where relevant. Some of this is covered under
our ‘viva questions’

What this book is not about

XEvery possible diagnosis: It is not logistically possible to condense the
entirety of the medical and surgical syllabus into a book of this style — indeed
such an attempt would run counter to the aims of this book. Our aim is to
cover the most common presentations, and in so doing we also cover the most
common diagnoses. We are fully aware that many diagnoses are not covered.
But our hope is that we have provided a framework that will enable the reader
to exclude the more common conditions, and be able to deal intelligently with
clinical conundrums. The reader should be equipped to recognize the salient
features of the case in question, and know when to ask for specialist help.
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A case-based book which attempted to cover all possible diagnoses which may
be encountered would not only be so long as to be unwieldy, but would also
run the risk of suggesting that pattern recognition is a surrogate for a rational
diagnostic strategy.

XBasic sciences and clinical skills: This book does not aim to teach disease
pathology or how to take a history, examine a patient, and how to interpret
basic investigations (biochemistry, haematology, radiology). However, we
believe that this book can be fruitfully read alongside books and teaching
about basic science and clinical skills.

XSpecialities: It should also be noted that the cases covered reflect only a
selection, albeit a broad one, of the diseases and presentations that a medical
student needs to cover. The bulk of the omissions relate to the specialities (e.g.
obstetrics and gynaecology, paediatrics, ear, nose, and throat, ophthalmology,
etc.) and general practice (family medicine).

XEpidemiology: This book does not contain detailed epidemiological data
on the exact likelihood of diagnoses, because such data are rarely available
and hardly memorable. Instead, we consider diagnoses to be either ‘common,
‘occasional; or ‘very rare’ This is based on data, where available, or the cumula-
tive experience of our senior reviewers (all of them consultants of many years’
standing).

XDetailed management: This book does not focus on drug doses, surgical
techniques, or other details of management, because these can already be
found in other textbooks.

How to use this book

A workbook, not a reference text: This is intended to be an exercise text
where you ‘learn by doing’ Try to cover up the answers and work through the
text (without cheating!) to get the most out of it.

Find a presentation: We have structured this book by presenting com-
plaint, rather than pathology, because patients present with ‘chest pain’
rather than ‘aortic dissection’ For ease of reference there is also an index
by disease. Each chapter can be read individually, so the student can read
those that relate to the presentation they last encountered or that was most
recently discussed. Every chapter contains a core case, short cases, and viva
questions, in that order.

Core case: Each core case is a clinical problem that walks you through the
diagnostic approach. The information the clerking doctor might receive is
provided in an initial box, followed by a question. The answer follows, with
another section with clinical information and another question, and so on.

Short cases: The short case ‘vignettes’ are designed to highlight some of the
other conditions that can present in a similar manner (indeed, with the same
symptom). They will help develop your ‘pattern recognition’ of some diseases,
but also remind you that pathologies can masquerade as one another, hence
the need for a logical approach.

Viva questions: These questions are designed to test aspects of anatomy,
pharmacology, physiology, etc. related to the cases. We hope they will prepare

Xi
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the reader for the inevitable quizzing that occurs on teaching ward rounds or
in theatres/operating rooms.

Graphical features: Questions are on a red background. Font sizes in a differ-
ential diagnosis illustrate how likely a diagnosis i$ (or isn't). Important points
are in red or bold text.
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Headache a




Core case

Headache

Core cases

Read through the sections in red, covering up the sections in white that follow
‘ so that you don’t see the answer. At the end of each red section, try to answer the
® question before reading on.

Mr Lennon is a 74-year-old gentleman referred to the hospital by his general practitioner (GP) because
of a severe headache.

Headache is a common symptom with many causes. It is essential to rule out the sinister causes first,
i.e. those that require urgent investigation and management because if left untreated they cause last-
ing damage and/or mortality.

What sinister causes must you rule out?

The sinister causes can be remembered using the mnemonic VIVID:
Vascular: subarachnoid haemorrhage (SAH), haematoma (subdural or extra-
dural), cerebral venous sinus thrombosis, cerebellar infarct
Infection: meningitis, encephalitis

Vision-threatening: temporal arteritis’, acute glaucoma, pituitary apoplexy,
posterior leucoencephalopathy, cavernous sinus thrombosis

Intracranial pressure (raised): space-occupying lesion (SOL; e.g. tumour,
abscess, cyst), cerebral oedema (e.g. trauma, altitude), hydrocephalus, malig-
nant hypertension

Dissection: carotid dissection

" Note that temporal arteritis is another name for giant cell arteritis, a systemic vasculitis. The term
temporal arteritis is more common when headache is the presenting symptom.

Taking a good history is key to any diagnosis, but particularly so when tackling headache as the
symptom is so subjective and examination findings are often unhelpful.

With a mental list of the sinister causes, what questions will you ask first in the history? What ‘red flags’
will help you exclude the sinister causes?

The approach to headache is the same as that to pain anywhere in the body: you
need to start by characterizing the pain. One useful way of doing this is by following
another mnemonic, SOCRATES:

Site of pain, and has it moved since it began?
Onset of pain — was it sudden or gradual, and did something trigger it?
Character of pain — stabbing, dull, deep, superficial, gripping, tearing, burning?

Radiation of pain — has the pain spread?
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Attenuating factors — does anything make the pain better (position? medications?)

Timing of pain — how long has it gone on for, has it been constant or coming and
going?

Exacerbating factors — does anything make the pain worse (moving? breathing?)

Severity — on a scale of 0 to 10, where 10 is the worst pain ever (e.g. childbirth).

In addition, you should enquire about the presence or absence of the following ‘red
flags’:

¢ Decreased level of consciousness. This is a worrying feature of any
medical presentation. Combined with headache, SAH needs exclusion. If
there is a history of head injury, it could suggest a subdural haematoma
(fluctuating consciousness) or extradural haematoma (altered
consciousness following a lucid interval). Meningitis and encephalitis can
also affect consciousness.

¢ Sudden onset, worst headache ever. Suggests SAH, with blood in the cer-
ebrospinal fluid (CSF) irritating the meninges. It can be informative to ask the
patient whether they remember the exact moment when the headache started
— a very severe headache of almost instantaneous onset is characteristic of
SAH. Patients describe it like, for example, ‘being hit on the head with a base-
ball bat'

¢ Seizure(s) or focal neurological deficit (e.g. limb weakness, speech difficul-
ties). Suggests intracranial pathology.

¢ Absence of previous episodes. Recurrent episodes are usually less sinister.
A new onset of headache suggests a new pathology. In someone over 50 years
old, a new onset headache should raise your suspicions of temporal arteritis
until proven otherwise.

¢ Reduced visual acuity. Temporal arteritis is common in older patients. Tran-
sient blindness (amaurosis fugax) is usually due to a transient ischaemic attack
(TIA), but these rarely produce a headache. In the context of headaches, loss
of vision can be due to temporal arteritis, carotid artery dissection causing
decreased blood flow to the retina, or acute glaucoma.

¢ DPersistent headache, worse when lying down, and coupled with early morn-
ing nausea. Suggests raised intracranial pressure. This is worse when lying
flat for prolonged times (e.g. overnight) due to the effect of gravity, but can
even occur when the patient is bending over. Headaches that are worse when
standing up suggested reduced intracranial pressure and are common after a
lumbar puncture (LP), but these are not sinister and resolve with hydration
and lying down for several hours.

¢ Progressive, persistent headache. This could be an expanding SOL (e.g.
tumour, abscess, cyst, haematoma).

¢ Constitutional symptoms. Weight loss, night sweats, and/or fever may sug-
gest malignancy, chronic infection (e.g. tuberculosis), or chronic inflamma-
tion (e.g. temporal arteritis).
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You start by characterizing Mr Lennon’s headache. He tells you the pain is on the right side of his head
and hasn't ever moved. It started 4 days ago, since when it has been getting worse. He can only charac-
terize it as intense. He has tried over-the-counter analgesics with no benefit, and when asked specifi-
cally, says there is no change with position or time of day.

He has had no changes in consciousness, nor seizures, that he is aware of. When asked about other
symptoms, he tells you he has found it hard to eat and open his mouth properly since yesterday because
of jaw pain. He has not noticed any constitutional symptoms, and he hasn’t noticed any change in vision.
He has never had anything like this before.

How does this information help focus the differential diagnosis and your approach?

Mr Lennon gives a good description of his headache. The gradual onset over
4 days makes a number of the more sinister causes less likely, specifically SAH. In
addition, one of the red flags is present: a new onset headache in someone older than
50. In such presentations, particularly given suggestive symptoms like possible jaw
claudication, your priority is to exclude temporal arteritis.

Whilst you have begun to narrow your diagnosis, you still want to exclude sinister causes with your
examination and investigations.

What signs will you look for on clinical examination?

Basic observations

¢ Altered consciousness. Assess Mr Lennon’s Glasgow Coma Scale (GCS)
score, although it is likely to already be obvious from the history taking. The
significance of altered consciousness is discussed above.

¢ Blood pressure and pulse. Check for malignant hypertension.

¢ Temperature. Fever and headache suggests meningitis or encephalitis.

Focal neurological signs

Note that the list below is not exhaustive.

¢ Focal limb deficit. Makes intracranial pathology more likely.

¢ Third nerve palsy. This consists of ptosis (droopy eyelid), mydriasis (dilated
pupil), and an eye that is deviated down and out. One cause is an SAH due to
aruptured aneurysm of the posterior communicating artery (PCOM). PCOM
aneurysms are a cause of headache.

» Sixth nerve palsy. Convergent squint and/or failure to abduct the eye later-
ally. This nerve can be compressed either directly by a mass or indirectly by
raised intracranial pressure. Remember that the sixth nerve has the longest
intracranial course and is therefore most likely to get compressed at some
point.

¢ Twelfth nerve palsy. Look for tongue deviation. A twelfth nerve palsy can
arise from a carotid artery dissection.



Core cases 5

¢ Horner’s syndrome. Triad of partial ptosis, miosis (constricted pupil), and
anhydrosis (dry skin around the orbit). Results from interruption of the
ipsilateral sympathetic pathway. In the context of our differential diagnosis,
Horner’s syndrome should raise suspicions of a carotid artery dissection (ask
about neck pain) or cavernous sinus lesion.

Eye inspection

¢ Exophthalmos? This may indicate a retro-orbital process such as cavernous
sinus thrombosis.

¢ Cloudy cornea? Fixed, dilated/oval pupil? This may suggest acute
glaucoma.

¢ Optic disc appearance on fundoscopy. Look for papilloedema, indicating
raised intracranial pressure.

Other

* Reduced visual acuity. This can suggest acute glaucoma or temporal arteritis
for example.

¢ Scalp tenderness. Classically seen in temporal arteritis.

¢ Meningism. Check whether the patient has a stiff neck or photophobia, sug-
gesting meningism due to infection or SAH.

On examination, Mr Lennon is not obviously photophaobic as he is sitting in a well-lit environment. His
heart rate is 84 beats/min (bpm), his blood pressure is 134/81 mmHg, and his temperature 36.5°C.
Examination of his cranial nerves reveals reduced visual acuity in his right eye but not his left, which
he previously hadn’t noticed. Fundoscopy is normal. The rest of his cranial nerves are intact but you do
notice that his right scalp is tender to light touch. There are no limb signs and no neck stiffness.

Mr Lennon is an elderly man with a 4-day history of new-onset right-sided temporal headache,
possibly jaw claudication, a right-sided decrease in visual acuity, and a tender scalp.

What is the most likely diagnosis? What is the pathology, and why is it an emergency?

Mr Lennon’s history and clinical features are highly suggestive of temporal
arteritis (aka giant cell arteritis, GCA). This is a disease of unknown aetiology that
typically appears in patients over 50 years of age. It is characterized by the formation
of immune, inflammatory granulomas in the tunica media of medium/large-sized
arteries. The inflammation (or thrombosis or spasm induced by it) can be sufficient
to block the lumen of medium-sized arteries affected by this disease. Inflamma-
tion of the mandibular branch of the external carotid artery causes jaw claudica-
tion. Inflammation of the superficial temporal branch of the external carotid artery
causes headache and scalp tenderness. Inflammation of the posterior ciliary arteries
causes visual disturbances, due to ischaemia to either the retina (blurring, visual
field loss) or the optic motor muscles (double vision = diplopia).

The reason to worry about this presentation is that with visual loss in one eye the
other eye is at risk without prompt treatment. Temporal arteritis with visual distur-
bance is therefore an ophthalmological emergency and patients should be referred
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to the on-call ophthalmologist as soon as possible. Unfortunately, visual loss prior to
arrival at hospital is unlikely to be reversed regardless of treatment.

- How will you proceed in light of your working diagnosis?

Having taken a full history and examined the patient, one should arrange only
first-line investigations that are quick to do — such as blood tests to demonstrate
an elevated erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP)
that would be consistent with a systemic inflammation such as temporal arteritis.
Management should then aim to reduce the immune-mediated inflammation that
is causing the ischaemia in Mr Lennon’s arteries and the best way to do this is using
high-dose corticosteroids.

Once initial treatment is under way, one can arrange for more time-consuming
investigations to help confirm the diagnosis and rule out alternatives. In this case,
a temporal artery biopsy should be arranged to help confirm the diagnosis (it will
show granulomas in temporal arteritis). Note that the principal reason for urgent
treatment of temporal arteritis is to protect the vision in the fellow, unaffected eye,
rather than aiming to restore vision to the affected eye.
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Mr Lennon’s 40-year-old daughter has come to see her father. You have explained that you think he has
temporal arteritis, an inflammation of some of the blood vessels supplying his head. Poor Miss Lennon
is worried that she may have the same problem as she also frequently gets headaches.

You ask her to characterize the headache using SOCRATES. She tells you the headaches only affect
the right side of her head. They come on over half an hour, and make her feel nauseated and sensitive
to bright light and noise. She only finds relief by hiding in a dark room and getting some sleep. They last
hours, but less than a day, and are relatively infrequent, occurring three or four times a year since her
early twenties. You also ask about the red flags, none of which are present.

The lack of red flags makes a sinister cause of headache unlikely. But there are several non-sinister
syndromes that cause headache. These syndromes are not ‘benign’ because they cause significant
morbidity (in the form of pain). However, they are unlikely to cause lasting damage or mortality in the
short term.
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What different types of non-sinister headache are there?

Causes of non-sinister headache include:

Tension-type headache
Migraine

Sinusitis

Medication overuse headache

Temporomandibular joint (TMJ) dysfunction syndrome (TMJ syndrome)
Trigeminal neuralgia
Cluster headache

Some of these are ‘primary headaches’ because the symptom (headache) is primary, i.e. if the head-
aches were removed there would be no harmful pathology. This is in contrast to ‘secondary headaches’,
where the headache is only one of many possible symptoms that result from pathology such as head
trauma, intracranial lesion (e.g. tumour), vascular lesion (e.g. SAH), or infection. The following are sec-
ondary headaches: sinusitis, medication overuse headache, and TMJ syndrome. Sinusitis and TMJ syn-
drome cannot be diagnosed in the absence of additional symptoms. A diagnosis of medication overuse
headache can only be made in patients using analgesic and/or migraine medication.

In addition to the pain history (e.g. SOCRATES), what questions should you ask to characterize
non-sinister headaches?

* Does the patient suffer from different types of headache? If so, separate
histories will be needed for each as they may reflect distinct syndromes. Thus
patients with migraine are also vulnerable to medication overuse headaches
from the treatment for their migraine.

¢ Are there any predisposing (trigger) factors? Factors such as stress and
fatigue are known triggers for tension headaches and migraines. Some
migraine sufferers point to certain foods as triggers (e.g. cheese, caffeine), and
alcohol can trigger cluster headaches.
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¢ How disabling are the headaches? Migraines render many sufferers incapa-
ble of performing even the activities of daily living for around a day. Cluster
headaches are severely painful and disabling but often occur at night, allow-
ing daytime duties to continue. Tension-type headaches usually allow normal
activities to be continued.

¢ Does the patient get an ‘aura’ before the headache? Auras are usually visu-
al phenomena, although focal neurological deficits (e.g. limb weakness) are
sometimes present. About a third of migraine sufferers report auras as a fea-
ture of their migraines.

Going back to the list of differential diagnoses above, what are the key features of each diagnosis in
the history?

¢ Tension-type headaches. Very common. Often bifrontal pain. They are epi-
sodic, occurring with variable frequency. The pain is described as pressure
or tightness around the head like a tightening band. Other than the head-
ache there are no other features (e.g. no photophobia). The headaches last no
more than a few hours and are not severely disabling. However, in rare cases
they may occur almost daily, in which case they become disabling. Stress and
fatigue are well-known trigger factors.

¢ Migraine. Common, although not as common as tension headaches, and twice
as common in women than men. Migraines are stereotyped, i.e. attacks exhib-
it the same pattern of symptoms and become recognizable to patients. They
are typically unilateral (migraine is a corruption of the Latin (he)mi-cranium).
Associated with an aura in about a third of sufferers (migraine with aura
or classical migraine, as opposed to migraine without aura or common
migraine). The pain is described as throbbing or pulsatile. There is sensitivity
to light, sound, and even smell, and nausea can also be a feature. Migraines last
between 4 and 72 hours, unless successfully treated. Some patients suffer from
aura without migraine. Such attacks are in the differential for TIAs (particu-
larly in older patients) and epilepsy.

¢ Sinusitis. Patients usually report facial pain coming on over hours to days in
conjunction with coryzal symptoms. The pain is tight, as in tension headaches,
and is often exacerbated by movement. The headaches last several days, with
a time course consistent with the infection. The headaches are moderately
severe but not disabling. However, patients with chronic sinusitis may find the
headaches frequent enough to interfere with their daily activities.

¢ Medication overuse. Surprisingly common, particularly in women (about
five-fold the incidence in men). This is seen particularly with migraine medi-
cations and analgesics. The headaches experienced resemble either migraine
or tension-type headaches. Most patients will be taking very large quantities
of medication (on average 35 doses of six different agents a week). It is often
difficult for patients to accept that the over-treatment of headache is actually
the cause of their ongoing headaches. Treatment consists of withdrawal from
analgesic use, which often results in a period of exacerbation before improve-
ment occurs.
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¢ TM]J syndrome. Most common in individuals aged 20-40, and four times
more prevalent in women. As well as headache, patients get a dull ache in the
muscles of mastication that may radiate to the jaw and/or ear. Patients also
often report hearing a ‘click’ or grinding noise when they move their jaw.

¢ Trigeminal neuralgia. A rare condition, occurring more often in women,
with a typical age of onset around 60—70 years. Patients complain of unilat-
eral facial pain involving one or more of the divisions of the trigeminal nerve.
The pain lasts only seconds, and can be triggered by eating, laughing, talking
or touching the affected area. Although attacks last seconds, there may be
several or even hundreds a day and patients can develop a longer-lasting back-
ground pain. Patients often avoid known triggers like shaving. Interestingly,
attacks rarely occur during sleep, unlike migraine or cluster headaches.

¢ Cluster headache. Predominantly affects men. The headaches occur in ‘clus-
ters’ for about 6-12 weeks every 1-2 years, hence the name. Attacks tend to
occur at exactly the same time every day or night, like an alarm clock going
off. The pain is focused over one eye. The pain is intense and causes the patient
to wake up and can be so severe that suicide is contemplated, until the pain
diminishes, around 20—30 minutes later. They will probably have a red, watery
eye, rhinorrhoea, and Horner’s syndrome, suggested by a history of ptosis.
These headaches are very disabling.

You ask the additional questions listed above. Miss Lennon tells you she sometimes gets ‘normal’ head-
aches, which respond to paracetamol, but it is these other headaches that she worries about. When you
ask about any ‘aura’ or visual disturbance, she tells you they are often preceded by seeing a small black
spot with bright, zig-zagging lines. When she has a headache, she has to stay in bed all day until it goes,
but will be fit and well the day after.

What is the most likely diagnosis, given Miss Lennon’s history?

It may be tempting to dismiss Miss Lennon’s headaches as tension headaches,
which almost everyone experiences at some point. However, Miss Lennon describes
a unilateral headache that makes her feel sick, photophobic, phonophobic, and
is preceded by a visual phenomena (zig-zag lines). It is therefore very likely that
Miss Lennon suffers from migraine with aura.

Migraine affects about 15% of the population, but many do not seek help as they
think there is no treatment. This is not true, as acute abortive treatment includ-
ing triptans (5HT -agonists such as sumatriptan), analgesics (aspirin, paracetamol),
and anti-emetics (metoclopramide) have been shown to be highly effective if the
patient takes them as soon as they feel a migraine coming on — something that most
migraine sufferers recognize easily. Preventative treatments are only useful with
high frequencies of attacks (e.g. fortnightly) and will usually only reduce migraine
frequency by 50%.

Should you examine Miss Lennon and, if so, what would you look for? Should you order any investiga-
tions and, if so, which?
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All of the non-sinister causes of headache are diagnosed on history. However, you
should conduct a physical examination, both to provide the patient with reassur-
ance and to look for:

¢ Blood pressure, to exclude malignant hypertension.

¢ Head and neck examination for muscle tenderness, stiffness, or limited move-
ment — which can occasionally mimic tension-type headaches. If present, such
findings may need treatment in order to relieve the headache.

* Focal neurological signs. The presence of focal neurological signs in some-
body with headache should alert you to intracranial pathology.

¢ Fundoscopy, to exclude raised intracranial pressure.

Investigations are only ever indicated where warranted by the history and exami-
nation and should not be ordered routinely.
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Short cases

Mrs Harrison is a 42-year-old who presents to accident and emergency (A&E) complaining of a severe
headache and nausea. She has a history of migraine attacks but this time she says it is different - it
came on suddenly after dinner, without warning, and felt as if someone had punched her in the back
of the head. Her husband, annoyed at having to drive her to the hospital in the middle of the night,
cynically thinks she is just having ‘a bad migraine’.
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What is the likely diagnosis? What key investigation should be requested?

Patients know their disease better than any doctor, so if a patient tells you that
something doesn't feel like what they normally have (e.g. migraines in this case),
take them seriously. You should take a full history and examine the lady for key signs
as discussed in the main case (e.g. neck stiffness suggesting meningism). But the
history given is classic for an SAH, so you should arrange an urgent computed tom-
ography (CT) head scan, looking for blood in the CSF (this appears bright on CT,
for example in the Sylvian fissures). An LP looking for xanthochromia (yellow CSF
due to bilirubin content) must be performed to exclude SAH if the CT is negative.
Note that CT is only useful as an aid to diagnosis of SAH in the first days following a
bleed — by approximately day 7 the scan will have ~50% sensitivity (i.e. you might as
well flip a coin). LP should be delayed for 12 hours after the onset of the headache as
false negative results can occur before that time. It remains reliable for up to 12 days
(12 hour to 12 day rule).

Ifthe CT confirms an SAH, Mrs Harrison will need urgent referral to a neurosurgi-
cal unit. Patients are initially managed with nimodipine (a calcium-channel blocker
that reduces spasm of the ruptured cerebral artery, thus preventing ischaemia, i.e.
a stroke) and bed rest.

If she survives and her symptoms improve, she should receive cerebral angiogra-
phy to find the source of a bleed — usually a ruptured aneurysm. The neuroradiolo-
gist will usually be able to insert a platinum coil to cause the aneurysm to clot, scar,
and heal. Coiling has been shown by the ISAT Study* to have fewer complications
than surgically clipping the aneurysm via an open craniotomy. The family should be
made aware that SAH carries a high risk of mortality and morbidity: 50% of patients
die before arriving at hospital; a further 17% die in hospital; another 17% survive but
with lasting neurological deficits; and only 17% survive without any sequelae.

! Molyneux AJ, Kerr RS, Yu LM, Clarke M, Sneade M, Yarnold JA, Sandercock P (2005). Interna-
tional subarachnoid aneurysm trial (ISAT) of neurosurgical clipping versus endovascular coiling in 2143

patients with ruptured intracranial aneurysms: a randomised comparison of effects on survival, depend-
ency, seizures, rebleeding, subgroups, and aneurysm occlusion. Lancet, 366: 809-817.
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Short case

Mr McCartney is a 32-year-old salesman who is worried that he might be having repeated ‘mini-strokes’
(TIAs), like his father. He says that every couple of months he suffers from an attack where he sees a
shimmering light in the corner of his eyes and gets a ringing in his ears. This usually occurs towards the
end of the day, lasting half an hour. He is fully conscious throughout and never feels dazed or confused
afterwards.

Could this gentleman be suffering from TIAs like his father?

TIAs and strokes are caused by areas of the brain ceasing to function due to a lack
of blood (because of an embolism or haemorrhage) and are therefore characterized
by ‘negative; loss of function, symptoms and signs (loss of vision, numbness, loss
of power in muscles). In contrast, epilepsy is caused by over-activation of areas of
the brain and thus produces ‘positive, gain of function, symptoms and signs (flash-
ing lights, muscle convulsions, odd sensations in the skin). Migraine can produce
both negative and positive symptoms. This gentleman describes clear gain of func-
tion symptoms (shimmering light, noises) that are more suggestive of epilepsy or
migraine.

It could be epilepsy, but seizures tend to be followed by a post-ictal phase where
the patient is exhausted and sometimes confused. It is therefore more likely to be a
case of migraine aura without headache. A characteristic feature is a slow march of
symptoms (e.g. visual disturbance affecting more and more of the visual field) then
resolution in a similar fashion. Migraine without aura is an odd condition where
patients experience the aura signs of typical migraine patients (e.g. shimmering
lights with ziz-zagging edges, noises) but without the headache. One can reassure
the patient that his symptoms are almost certainly not ‘mini-strokes’ but more likely
due to a type of migraine without headaches. The patient may wish to have a trial of
antimigraine medication as soon as one of these attacks starts (e.g. sumatriptan) or
prophylactic medication to prevent it occurring (e.g. propanolol, pizitofen) and see
if they help.
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Ringo is a 16-year-old who presents with a runny nose and headache. He has been blowing out green
mucus from his nose for a few days but has come to see you because the headache, which is located
above his eyes, is now very bad. His nasal septum is slightly deviated and his forehead is indeed tender
to gentle tapping.
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Can we send this patient home on analgesia and rest?

It is possible that this young man simply has a viral rhinosinusitis, but the green
mucus and the highly localized pain above his eyes suggest he may have developed
an infection of his frontal sinuses.

Sinusitis usually affects the maxillary sinus and resolves spontaneously, occasion-
ally needing a helping hand from antibiotics (e.g. amoxicillin) if it fails to resolve.
However, frontal sinusitis can be particularly dangerous because it is possible
for the bacteria to erode backwards into the brain, causing meningitis or a brain
abscess. For this reason, a suspected case of frontal sinusitis should be taken seri-
ously and referred to ear, nose, and throat (ENT) specialists who can arrange a CT
head scan to check if either frontal sinus is affected. If it is, he will need antibiotics
and draining of the frontal sinuses (antral lavage). It is possible that his deviated
nasal septum is predisposing him to episodes of sinusitis and, if so, he could benefit
from a re-arrangement of his nasal septum (septoplasty).
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A 10-year-old girl is referred to the hospital by her GP for persistent headache in the occipital area that
is worse in the morning. The parents have also noticed that she has become clumsy over the last few
months. As part of your cranial nerve examination you perform fundoscopy, where you see the result
shown in Fig. 1.1.

Short case

Figure 1.1 Fundoscopic view of the patient’s retina. Both retinas had a similar appearance.
Reproduced from Fig. 1, p.449, in Oxford Handbook of Clinical Specialities, 7th edn, by Collier, Longmore, and Brinsden (2006).
By permission of Oxford University Press.

What is your next step?

The appearance of the optic disc (poorly defined margins) is suggestive of papill-
oedema, potentially due to raised intracranial pressure. This would be consistent
with headaches which are worse in the morning. One cause of raised intracranial
pressure is brain tumour, and in children most brain tumours are found in the pos-
terior fossa that would explain the occipital headache. In addition, the most com-
mon type of tumour in children is a medulloblastoma in the cerebellum, which may
explain her clumsiness. Thus you must rule out a CNS tumour as the problem in
this child. An urgent head magnetic resonance imaging (MRI) scan should there-
fore be requested.

If a tumour is found, the neurosurgeon will use dexamethasone to reduce the
brain inflammation (improving the headache) and discuss the surgical options to
remove the tumour with the family.



What are the main causes of SAH?

The main causes of SAH are:

e Rupture of an arterial aneurysm, usually a ‘berry aneurysm’ at the junction between arteries of the
circle of Willis (~45%)

e Trauma (~45%)

e Arteriovenous malformations, rupture of haemangiomas, rupture of cerebral vein around the brain-
stem (~10%)

What is your differential diagnosis for intracranial tumours?

The list of possible intracranial tumours is very long but the most common are:

e Secondary brain tumours (metastatic). These are the most common type of brain tumours in adults,
accounting for ~90% of all intracranial tumours. The five most common sources of primary cancer

metastasizing to the brain are lung, kidney, breast, melanoma, and colon.

Primary brain tumours. These can be divided into axial (within the brain parenchyma) and extra-axial:
- Axial or neuroepithelial tumours (~50%). These are tumours of the brain matter itself. They include
(the latter three are more common in children):
Astrocytomas (glioblastoma multiforme is a grade 4 astrocytoma)
Ependymomas
Oligodendrogliomas
Medulloblastomas
Extra-axial
Meningioma (~15%). A slow-growing tumour of the meninges that compresses the brain. Often
associated with neurofibromatosis type Il (inherited predisposition to schwannomas and menin-
giomas), these tumours can usually be surgically removed with good prognosis
Vestibular schwannoma. Previously and incorrectly called an ‘acoustic neuroma’, this type of tumour
is relatively common in young adults. It may compress cranial nerve VIl (hearing loss) and VI
(facial palsy)
Pituitary adenomas, prolactinomas, and craniopharyngiomas
Other: choroid plexus papillomas, haemangiomas, pineal gland tumours, etc.




At what level of the spine should you insert a needle during an adult LP? What are the surface anatomy
landmarks? What structures do you pass through as you perform an LP?

The spinal cord in adults ends at L1/L2, with peripheral nerves extending beyond that as a loose bundle of
nerve fibres floating in CSF (the cauda equina, literally the ‘horse’s tail). Modern studies have shown that in
children the spinal cord ends only slightly lower (L2/L3) but certainly not as low as many older textbooks
claim. A safe place to insert the needle is thus at or below L3/L4. This can be found by tracing a line between
the posterior superior iliac crests (Tuffier’s line), which marks the L4/L5 space.
The following structures are sequentially traversed as you perform an LP:

Skin

Subcutis

Supraspinous ligament

Interspinous ligament

Ligamentum flavum (first ‘give’ as you push the needle)

Dura mater (second ‘give’ as you push the needle)

Arachnoid space - the destination

What are the indications, contraindications, and risks of an LP?

Indications

e Diagnostic LP: looking for oligoclonal bands (e.g. multiple sclerosis), high protein (Guillain-Barré syn-
drome), blood or bilirubin (e.g. SAH), pathogens (e.g. bacterial meningitis, viral encephalitis), malignant
cells (e.g. CNS lymphoma), or a rapid improvement in gait and cognitive function after removal of 30 mL
of CSF (e.g. normal pressure hydrocephalus).

e Therapeutic LP: intrathecal drug administration (e.g. haematological malignancy in children), tempo-
rary reduction in intracranial pressure (e.g. idiopathic intracranial hypertension).

Relative contraindications

e Raised intracranial pressure due to an SOL, as the sudden drop in pressure can cause the brainstem
to cone through the foramen magnum. Suspect raised intracranial pressure in a history of early morn-
ing headaches, nausea, and vomiting that are made worse by lying down or straining; in anyone with
impaired consciousness, papilloedema on fundoscopy, focal neurological signs (e.g. nerve VI palsy). If
there is any doubt about an SOL then imaging should be performed prior to LP.

¢ Increased bleeding tendency (e.g. patient on warfarin, disseminated intravascular coagulation).

¢ Infection at prospective site of puncture.

¢ Cardiorespiratory compromise. Deal with this before doing any other procedure.




Risks

¢ Headache. About 30% of patients will get a headache due to the intracranial hypotension. This risk can
be minimized by keeping the patient lying flat for at least 2 hours. Some needle types are less likely to
cause headaches then others (smaller calibre is better).

e Nerve root pain. About 10% of patients will get pain in a lumbosacral nerve root distribution, due to
irritation by the needle of one of the nerves that form the cauda equina. This can be minimized by
inserting the needle slowly and withdrawing it from the cannula slowly. Provide analgesia and reassure
the patient that the pain will gradually subside.

¢ Infection at the site of the puncture.

With regards to raised intracranial pressure, what are (1) its main symptoms and signs and (2) its main
causes?

1) The main symptoms and signs of raised intracranial pressure are:
Headache, often worse when lying down
Nausea, usually first thing in the morning, after lying down all night
Papilloedema, a swollen optic disc when visualized by fundoscopy
Visual blurring
Cushing’s reflex, a paradoxical bradycardia and raised blood pressure, often with irregular breathing
Cushing’s peptic ulcer, causing epigastric pain

2) There are a variety of mechanisms that can lead to raised intracranial pressure:
SOL, such as a tumour, haematoma, abscess, or cyst
Cerebral oedema, secondary to trauma or some other lesion
Increased blood pressure in the CNS, due to vasodilator drugs (glyceryl trinitrate (GTN) spray, Viagra),

malignant hypertension, hypercapnic vasodilation, venous sinus thrombosis, or superior vena cava
obstruction

Increased volume of CSF (hydrocephalus), which can be due to obstruction of CSF drainage (e.g. by a
tumour), dysfunction of the arachnoid granulations responsible for CSF reabsorption (e.g. SAH or
meningitis irritating the granulations, idiopathic intracranial hypertension), or increased CSF produc-
tion (by a choroid plexus papilloma)
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Core case

Confusion

Core case

Read through the sections in red, covering up the sections in white that follow
‘ so that you don’t see the answer. At the end of each red section, try to answer the
o 4question before reading on.

Mrs Doolally is an 84-year-old woman who is referred by her general practitioner (GP) to her local hospi-
tal. She attends with her daughter, who reports that her mother is usually forgetful. However, when she
visited that day she found that her mother was much worse than when she last saw her 3 days previ-
ously, as she was very ‘confused’ and ‘not herself’.

‘Confusion’is a very vague term that can refer to various medical syndromes, e.g. dementia, psychosis, etc.

What syndromes can cause a patient to appear ‘confused’?

¢ Delirium: an acute impairment in cognitive ability together with impaired
consciousness.

* Dementia: a chronic, progressive impairment in cognitive ability but with
intact consciousness. Note that this is different from delirium and that you
cannot diagnose dementia from a single mental status assessment.

¢ Mental impairment: a permanent impairment in cognitive ability.

* Psychosis: the patient may not be confused, but hallucinating or deluded due
to a deranged personality and loss of contact with reality.

* Receptive dysphasia: the patient may have difficulties comprehending your
questions (e.g. due to damage to Wernicke’s area of the brain).

* Expressive dysphasia: the patient may be cognitively intact but have difficul-
ties verbalizing an answer to your questions (e.g. due to damage to Broca’s area
of the brain).

It is often difficult to take a good history from a confused patient. However, you should nevertheless try
to get some basic information from her.

What questions should you ask of all confused patients?

Remember to start by checking the patient’s airway, breathing, and circulation
(ABC) and whether they are in any pain that requires analgesia.

To work out what type of confusion this is, you should start by conducting a
quick screen of confusion because if the patient does poorly in your screen, taking
a conventional history may prove unhelpful. For this, you should ask all confused
patients:

¢ Are they oriented to time, place, and person? Can they tell you why they

are here? The Abbreviated Mental Test Score (AMTYS) is a simple 10-question
screening tool for assessing confusion where a score of less than 6/10 indi-
cates cognitive impairment. An alternative is the 30-question Mini Mental
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State Exam (MMSE), where a score of less than 26/30 indicates cognitive
impairment.

¢ Can they follow a three-step command? This tests for receptive dysphasia.
¢ Can they name three common objects? This tests for expressive dysphasia.

¢ Other symptoms? Are they in pain? (even the most confused patient will
complain of pain). You should also ask about breathlessness, cough, and uri-
nary symptoms as a chest or urinary tract infection (UTI) is often the cause
of confusion.

The Abbreviated Mental Test Scoret

Remember this address: 33 Dorchester Street

Orientation in time

What time is it (nearest hour)? 1 point
What year are we in? 1 point
How old are you? 1 point

Orientation in space
What building are you in? 1 point

Orientation in person

Who am I? Who is that person 1 point
(e.g.nurse)?

Long-term memory

What is your date of birth? 1 point
What year did the Second World War end (or

alternative date, e.g. particular Olympic Games)? 1 point
Who is the current Prime Minister? 1 point

Short-term memory
Please count backwards from 20 to 1. 1 point
Can you remember the address | told you? 1 point

Score < 6 = dementia or delirium likely

" Based on Hodkinson HM (1972). Evaluation of a mental test score for assessment of mental
impairment in the elderly. Age and Ageing, 1: 233-238.

If they are accompanied, what information should you try to ascertain from their companion? -

If they have been accompanied by someone who knows them, try to ascertain:

¢ Their normal state. It may be that they are behaving no differently from how
they normally behave, but that it has been mistaken for confusion (e.g. if they
have dementia, psychosis, mental impairment, etc.).
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¢ The time course of their confusion. An acute onset argues against dementia
and in favour of delirium.

¢ Their drug history (including alcohol). Any number of drugs can cause con-
fusion. Consider both the introduction and cessation of drugs.

This information is particularly important in elderly patients who may have
dementia and/or be taking a number of medications which may or may not
have changed recently. Remember that a history of dementia does not exclude
an acute confusional state. On the contrary, such patients are at a greater risk of
developing confusion in addition to their dementia.

If the patient has scored poorly on your quick screen of confusion and they are
unaccompanied, you should move on quickly to the examination as conversation
with the patient is unlikely to be productive.

Mrs Doolally is drowsy and confused with an AMTS of 5/10. She is able to follow a simple three-step
command and correctly name three common objects. She reports that she fell over but otherwise is
not sure why she has been brought in. She reports no other symptoms. Her daughter reports that her
mother does not drink any alcohol. She takes a thiazide diuretic for hypertension, and is currently taking
lactulose for constipation and clotrimazole for thrush.

Before you move on to examine Mrs Doolally, you should start formulating an idea as to what might be
the cause of her acute confusion (delirium).

What causes of delirium can you think of?
The list is long and you may find using a surgical sieve is helpful.

Which of the diagnoses in your list are most likely in Mrs Doolally?

There are a number of different mnemonics for remembering a surgical sieve. The
one used below is INVITED MD: The diagnoses more likely in Mrs Doolally, given
both what is most common and her age, are given in bold type.

Infectious (e.g. chest, urinary, encephalitis, brain abscess, sepsis)
Neoplastic (e.g. brain tumour)
Vascular (e.g. stroke, myocardial infarction causing hypoperfusion)

Immune (e.g. rare conditions such as neuropsychiatric lupus, Hashimoto’s
encephalopathy)

Trauma (e.g. subdural haematoma, extradural haematoma)
Endocrine (e.g. hypothyroidism, hyperthyroidism, diabetic ketoacidosis)

Drugs (e.g. intoxication or withdrawal of alcohol, opiates, or psychiatric medications;
or use of diuretics, digoxin, thyroid medication). Drug toxicity accounts for 30%
of delirium

Metabolic (e.g. hypoxia, hypercapnia, hypoglycaemia, sodium or other electrolyte
imbalances, thiamine, folate, or vitamin B , deficiencies)

Degenerative conditions. These will be chronic and will not cause the delirium, but
they will predispose patients to becoming delirious

In elderly patients, don’t forget that they may be hypothermic'.

* While the surgical sieve approach is undoubtedly helpful for remembering a broad differential diagnosis,
it is important to realize that some diagnoses do not ‘pigeon-hole’ precisely into categories. Hypothermia is
a prime example.
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Prior to taking a full history you should have checked Mrs Doolally’s vital signs, to ensure that they are
stable. These also provide some diagnostic information.

What vital signs would you be most interested in and why?

The vital signs of particular interest are:

¢ Pulse and respiratory rate: a tachycardia or tachypnoea could occur second-
ary to sepsis or haemorrhage.

¢ Blood pressure: hypoperfusion of the brain (due to systemic hypotension)
decreases patient consciousness. Also consider the relationship between the
pulseandblood pressure—istherehypertensionandbradycardia? Thisisknown
as the Cushing response and is indicative of raised intracranial pressure.

¢ Oxygen saturation: hypoxia also affects consciousness and can be easily
measured with a pulse oximeter.

¢ Temperature: fever may indicate an underlying infective process. Alternatively
hypothermia also causes confusion and is not uncommon in the elderly.

¢ Blood glucose: hypoglycaemia or hyperglycaemia can depress conscious-
ness. In patients with type 1 diabetes hyperglycaemia may be associated with
ketoacidosis (which also affects the mental state). In type 2 diabetics, extreme
hyperglycaemia may indicate a hyperosmolar non-ketotic (HONK) state. A
BM (capillary glucose) is sufficient at this stage, although any abnormal result
should be followed up with a venous blood sample.

Mrs Doolally’s pulse is 108 bpm, her respiratory rate is 20/min, and her blood pressure 90/60 mmHg.
Her oxygen saturation is 96% on room air, her temperature is 37.6°C and her blood glucose is 5.6 mM.

Confused patients may be inattentive, drowsy, and/or uncooperative, making a full examination
difficult. Given this and the most likely diagnoses in your differential:

What are the most important signs to look for?

Even with patients who are difficult to examine, you should be able to do the
following:

¢ Consciousness: assess this using the Glasgow Coma Scale (GCS). This was
developed before head imaging modalities (computed tomography (CT) and
magnetic resonance imaging (MRI)) where widely available and is a good
prognostic indicator. It also enables you to track progression.

Glasgow Coma Scale

Best motor response

Moves arms in normal manner

Localizes hands to painful stimulus (e.g. push finger into angle of jaw)
Withdraws from painful stimulus (e.g. press hard on finger nails)
Flexes all limbs in response to pain

Extends all limbs in response to pain

H N W A 01O

No movement in response to pain
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Glasgow Coma Scale (Continued)

Best verbal response

Talks fluently

Talks, but not fluently

Says words but sentences make no sense
Makes noise in response to painful stimulus

= N W N O

Silent despite painful stimulus

Best eye response

Eyes are spontaneously open and blinking naturally
Opens eyes in response to verbal command

Opens eyes in response to painful stimulus

=N W N

Does not open eyes despite painful stimulus
GCS £8/15 = Patient cannot maintain own airway and will need a definitive
airway i.e. intubation.

Based on: Teasdale G and Jennett B (1974). Assessment of coma and impaired consciousness: a
practical scale. Lancet, 2: 81-84.

* Septic focus: look for evidence of a septic focus such as:

— Chest: look for signs of infection on percussion (dull) and auscultation
(bronchial breathing, crackles).

— Urine: check for suprapubic tenderness, and if there is a catheter bag check
whether the urine is cloudy and send off a specimen for microscopy, culture,
and sensitivities (MC&S).

— Cellulitis: carefully inspect the skin. In diabetics pay particular attention
to the feet, checking between the toes, as these are particularly vulner-
able. Also check for any venous or arterial lines that may be a focus for
infection.

— Meningitis: check for neck stiffness and a purpuric rash suggestive of
meningitis.

¢ Pupils: check these, looking for symmetry, size, and direct and consensual
responses to light. You may find fixed dilated pupils (drug overdose, e.g. cocaine,
tricyclic antidepressants; severe hypoxia; hypothermia; post-ictal), fixed pin-
point pupils (opiate or barbiturate overdose), or asymmetrical pupils suggestive
of coning secondary to raised intracranial pressure or a third nerve palsy.

¢ Focal neurological signs: look for signs of focal neurological pathology (e.g.
suggesting stroke or a space-occupying lesion): dysphasia, visual field defects,
nystagmus, tone and reflex symmetry, plantar responses, focal weakness (mov-
ing all limbs if not cooperating), ataxia, and sensory or visual inattention.

¢ Needle track marks: suggests intravenous (IV) drug abuse.
¢ Cherry red lips: occurs in carbon monoxide poisoning ...or lipstick.

¢ Asterixis (metabolic flap): suggests hypercapnia, hepatic encephalopathy, or
uraemia as a cause.
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¢ Breath for alcohol, fetor hepaticus (liver failure), uraemic fetor (renal failure),
fruity (ketones in ketoacidosis).

¢ Bitten tongue and/or posterior shoulder dislocation suggests a convulsive
seizure.

You examine Mrs Doolally and find that she has a GCS of 12/15 (Eyes = 3, Verbal = 4, Motor = 5). Her lung
fields are clear, her abdomen is soft and non-tender, there are no signs of cellulitis or meningism, and
she does not have a catheter or any lines in place. There are no signs of focal neurology and her pupils
are equal and reactive to light.

What investigations would you request?

It can be difficult to discern the precise cause of delirium in many patients, even if
the most common causes in a patient of this age are, statistically, infection or medi-
cations. Therefore, you should run a full ‘confusion screen’ consisting of:

¢ Septic screen: full blood count (FBC), C-reactive protein (CRP), blood cul-
tures, urine dipstick and urine MC&S, chest radiography.

— FBC: the white cell count (WCC) may be elevated if there is a systemic
infection. Anaemia could contribute to hypoxia.

— CRP: an elevated CRP points towards an inflammatory picture, although,
as with the WCC, it is non-specific regarding the cause.

— Blood cultures: these should be taken to look for infection and, if positive,
to identify the organism and its sensitivity and resistance to various anti-
biotics. However, they take time to come back so are of more relevance in
management than diagnosis.

— Urine analysis: it is important that this is performed on a mid-stream
urine (MSU) sample, in—out catheter sample, or suprapubic sample
because the first part of a micturition stream will always be contaminated.
Positive leucocyte esterase and nitrites indicate a UTI. A combination of
positive glucose and ketones suggests diabetic ketoacidosis. A mid-stream
sample can also be taken to look for specific bacteria.

— Urine microscopy, culture, and sensitivities (MC&S): as with the blood
cultures, these should be taken to look for the offending organism if there
are signs of infection on the urine dipstick.

— Chest radiograph: consolidation is seen in a chest infection. An enlarged
heart would be suggestive, although not diagnostic, of heart failure, which
could be the cause of cerebral hypoperfusion.

¢ Metabolic screen: arterial blood gas (ABG), urea and electrolytes (U&Es),
thyroid function, liver enzymes, thiamine, folate, vitamin B, :

— ABG: although you already have an idea of oxygen saturations from the
pulse oximeter, this would provide further information about hypercapnia
and acid—base balance. Uraemia, diabetic ketoacidosis, and some toxins
can cause metabolic acidosis.

— U&Es: avariety of different electrolyte imbalances can cause an acute con-
fusional state, as can uraemia in renal failure.
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— Thyroid function tests (TFTs): if clinical signs or the history suggests
hypo- or hyperthyroidism, you should investigate T3/T4 and TSH levels.
In some hospitals this is routinely performed as a first-line investigation in
confused patients.

— Liver function tests (LFTs): liver failure can result in a hepatic encepha-
lopathy and is suggested by deranged LFTs. Abnormal LFTs, in particular a
disproportionately raised gamma-glutamyl transferase (GGT), may point
to alcohol abuse.

— Thiamine, folate, and vitamin B , levels: if you suspect the patient is mal-
nourished, e.g. a homeless patient, an alcohol or drug abuser, or an eld-
erly patient living alone who appears cachexic (such patients may live on a
minimal ‘tea and toast’ diet), then look for a deficiency in thiamine, folate,
and vitamin B,,.

* Toxicologyscreen: before requestinga toxicology screen, think of which drugs
the patient will realistically have consumed. This is a labour-intensive and
expensive test, and thus the biochemistry department will not thank you for
ordering it without good reason. In an elderly patient like Mrs Doolally, alco-
hol and prescription medications are likely candidates, whereas recreational
drugs are unlikely.

¢ Electrocardiogram (ECG): an ECG should be done to exclude ischaemia or
arrhythmia leading to a low-output state and hypoperfusion.

Mrs Doolally’s investigations were requested and she was found to have a raised WCC and ++ leucocyte
esterase and +++ nitrites in her urine. Her other investigations were unremarkable.

In light of the history, examination, and investigations, what is the diagnosis?

The urine analysis confirms that Mrs Doolally has a UTIT, even though clinically she
had no suprapubic tenderness. It is not unusual for UTT to present without fever, espe-
cially in the elderly who often have difficulty regulating their temperature. Moreover
a significant number of patients take antipyretic medications such as steroids, mask-
ing infections. It may appear odd that a ‘simple’ UTI could cause confusion, but you
should think of how your own mental ability drops when you have a bad cold with a
good going fever. That same drop in mental performance in someone who is already
old and frail is why infections that may appear relatively trivial to young adults can
cause acute confusion in the elderly. However, it is important to remember that UTIs
are common in the elderly and may be coincidental. Therefore you must keep an open
mind and be prepared to review the diagnosis if there is no response to treatment.

- How would you manage Mrs Doolally acutely?

* Resuscitation: as with any acute presentation, you must first assess the need
for resuscitation by examining the ABC.

¢ Antibiotics: check your local guidelines for which antibiotics to use for a UTI,
as there are different patterns of resistance from common infective organisms
(e.g. Escherichia coli) depending on where you practice.
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¢ Confusion: there are a number of conservative measures you should take in
confused patients:

— Ensure confused patients are not left unattended. Ideally they should be
cared for by the same nurse as this helps them orientate themselves in an
alien environment.

— Where possible, put them in a quiet side room.

— Discontinue non-essential medications as these may be contributing to the
confusion.

— Consider providing fluids and nutrition, as they may be unable or unwilling
to maintain a balanced intake. If you suspect thiamine deficiency second-
ary to alcoholism or malnutrition, you must treat (e.g. with thiamine or
Pabrinex, a cocktail of vitamins). Thiamine deficiency rapidly causes irre-
versible cerebral damage and if you wait for the results of your investiga-
tions it may already be too late.

¢ Sedation: If the patient becomes aggressive, you may have to resort to sedat-
ing them. If so, you can give them:

— Haloperidol or chlorpromazine. These take about 30—60 minutes to take
effect and can have extrapyramidal side-effects; they are therefore to be
used with caution in Parkinson’s patients.

— Lorazepam. This acts more quickly, taking 5-10 minutes, and is useful in
restoring sleep. However, it may worsen confusion and is also a respiratory
depressant.

In the longer term, the management of the confused patient involves treating the
underlying cause of their confusion — in this case the UTL Be wary of non-compliance
in confused patients, particularly if they fail to respond to treatment.

27
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Short case

Mr Hext is a 65-year-old man who is found to be confused on the ward round the day after resection of
his colorectal cancer. His observations and investigations prior to the operation were all normal. There
are no signs of infection on inspection of the wound site and he does not look or feel hot or sweaty. His
peripheral pulses are present (if a little weak), lung fields are clear, there are no heart murmurs (to sug-
gest endocarditis), and no obvious signs of infection elsewhere. He is not connected to a pulse oximeter,
ECG, or blood pressure monitor so you ask for this to be done, and also order some investigations.

Given his history, what are the possible causes of his confusion that you should be thinking about?

Post-operative patients are commonly confused; this can be for any number of rea-

sons related to their operation:

* Hypoxia: due to any combination of:
— anaemia from significant blood loss in surgery
— opiate analgesics leading to a depressed respiratory rate
— pulmonary embolism reducing gas exchange
— basal atelectasis

*

Opiates: direct effect of opiate analgesics on their consciousness

*

Electrolytes: derangement due to:

— intra- and post-operative fluid replacement

— less commonly, renal failure caused by hypoperfusion

¢ Infection: unlikely in this case as there are no signs of infection on
examination

* Sleep loss: hospitals are noisy and it is even harder to sleep if you are in pain.
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Mr Burns is a 44-year-old man on the cardiac care unit who becomes confused and aggressive 4 days
after suffering a myocardial infarction. Looking at his notes, you find nothing unusual in his observa-
tions (pulse, blood pressure, temperature, blood glucose, oxygen saturation), drug history, or blood
tests (including inflammatory markers, electrolytes, and liver function). However, you see in his initial
clerking that he admitted to drinking 50-60 units a week and has a history of alcoholism.

9sSed 1I0YS

What should you consider as a first step in this patient? What is the most likely diagnosis? What should
you prescribe immediately?

First step: aggressive patients pose a risk to themselves, healthcare workers, and
other patients. You should initially consider how to calm him down; if necessary, he
may need sedation. However, you should be cautious about prescribing tranquiliz-
ers too readily, particularly given the potential cardiac side-effects in a patient with
ischaemic heart disease.

Diagnosis: having dealt with the immediate danger, you should proceed with
investigating his confusion. The investigations already documented eliminate a
number of possibilities. In a man with a history of alcoholism and a 4-day hospi-
tal stay, alcohol withdrawal is the most likely candidate (severe cases are termed
‘delirium tremens’ and are associated with a high mortality). Such patients are at
high risk of developing Wernicke’s encephalopathy due to thiamine deficiency, and
this may potentially progress to permanent brain damage.

Immediate prescription: alcohol withdrawal is a medical emergency and can
lead to fits and even death. You should prescribe thiamine immediately to pre-
vent irreversible brain damage, and chlordiazepoxide (a sedative) to cope with the
withdrawal.
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.
Mrs Evans is a 47-year-old lady who is brought in by ambulance after her neighbour went around to

check on her and found her ‘out of sorts’. You try asking Mrs Evans some questions and find her speech
is unintelligible. Her neighbour says she lives alone and is self-sufficient, so there is no one to provide any
detail as to how long this has been going on for. She does, however, say that she is a regular churchgoer
and is teetotal.

Mrs Evans’ pulse is 72 bpm, blood pressure 131/83 mmHg, oxygen saturations of 98% on room air, res-
piratory rate of 13/min, her temperature is 37.3°C. On examination, she is thin but not overly dishevelled,
has no signs of a septic focus, and no asterixis. Her pupils are equal and reactive to light. A neurological
examination reveals an intention tremor in both hands and significant ataxia such that she can barely
stand or walk. Her GCS is 13/15 (Eyes = 4, Verbal = 3, Motor = 6).

You manage to speak to her daughter, who confirms her mother does not drink. She also tells you that
she has suffered with bipolar disorder for over 20 years, for which she takes lithium. She is on no other
medications.

You request a full set of bloods, including a metabolic and toxic screen, and ask the nurses to conduct
a urinalysis when she next passes water. Her blood glucose is 4.2 mM, haemoglobin (Hb) 11.7 g/dL, WCC
4.1 x10°/L, CRP 2 mg/L,Na 132 mM, K 4.2 mM, Cl 101 mM, urea 12.3 mM, creatinine 143 uM, aspartate
aminotransferase (AST) 23 U/L, alkaline phosphatase (ALP) 32 U/L, and her TFTs are within the normal
ranges, as is her serum alcohol. A CT head scan shows no evidence of haemorrhage or any space-
occupying lesion.

What other blood result would you like to know? What is the most likely diagnosis? What other
mechanism(s) might be contributing to her confusion?

The differential diagnosis could still include an ischaemic stroke, less easily
detected on CT than MRI, but given her relatively young age and the fact that she
takes lithium, you should certainly order a lithium serum level.

Lithium toxicity could certainly account for both her confusion and renal impair-
ment (as indicated by the raised urea; remember that urea rises out of proportion
to creatinine initially because urea is normally reabsorbed in the proximal tubule,
whereas creatinine is not). An alternative explanation for her urea and creatinine
levels is dehydration. Mrs Evans also has mild hyponatraemia, but this is not suffi-
cient to cause her confusion. Her lithium levels come back and are 3.7 mEq/L (nor-
mal range 0.5-1.2).

Her renal compromise and slight uraemia could also be contributing to her con-
fusion. Your priority should be to maintain her renal function whilst monitoring her
lithium levels until they return to normal. In the longer term, her lithium dose may
need changing, although you will also want to investigate her compliance (e.g. was
she taking more than her usual dose because she felt down?).
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Mrs Bright is a 54-year-old lady who is brought in by ambulance in the early hours of the morning after
she was found by her husband wandering the streets. Her husband has come with her, although in her
confused state she does not recognize him. She was reportedly behaving aggressively towards the
paramedics but is now happy to be in the hospital. You find that she is not oriented in time and scores
5/10 on an AMTS. Her husband tells you that normally she is intellectually very capable (a crossword
champion, no less!). He says she was perfectly fine when she went to bed and is distressed at the sud-
den turn of events. When you ask him, he does recall that she had a headache before going to sleep for
which she took paracetamol. She is otherwise fit and well and takes no regular medications. She has
never smoked, is not diabetic or hypertensive, has no family history of note (both her parents died in old
age), and is not known to have raised cholesterol.

Mrs Bright’s pulse is 109 bpm, blood pressure 121/78 mmHg, oxygen saturations of 98% on room air,
respiratory rate of 12/min, her temperature is 40.3°C. On examination, she is alert with a GCS of 14/15
(Eyes = 4, Verbal = 4, Motor = 6). There is no dysarthria or impairment of sensation, limb movement, or
vision, although she is photophobic and you therefore cannot perform fundoscopy. Her lungs are clear,
there is no cellulitis, and no neck stiffness, rash, or herpetic lesions.

A CT is ordered and a lumbar puncture performed. The CT shows no signs of haemorrhage or raised
intracranial pressure. The lumbar puncture shows an opening pressure of 28 cm, glucose 1.8 mM, pro-
tein 3.2 g/L, WCC 1120/mm? (90% neutrophils), red cell count 2/mm3, and Gram-positive intracellular
diplococci.

9sed 1I0yS

What is the diagnosis?
Why were you interested in whether she smoked, was diabetic, hypertensive, had any family history,
or high cholesterol?

Mrs Bright has meningococcal meningitis, based on the results of the lumbar
puncture (very high WCC primarily neutrophils, Gram-positive intracellular diplo-
cocci, protein >1 g/L, and CSF:blood glucose ratio <0.5, assuming blood glucose is
in the normal range of 3.5-5.5 mM). Hers is an atypical presentation (mild head-
ache and photophobia without neck stiffness or rash), but serves as a reminder that
meningo-encephalitis can present in a variety of ways and that you should fully
investigate a high fever.

Based on the history and examination (i.e. before you got the lumbar puncture
results), a stroke was a possibility so you were interested in her risk factors as they
inform about the likelihood of this. The lack of focal neurology makes a stroke less
likely (and confusion is not a typical feature of stroke), and the CT helps exclude a
haemorrhagic stroke.
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Mr Clifton is a 59-year-old gentleman who is brought in by his son because he is ‘not himself’. You try )
asking him some simple questions but find his speech is unintelligible. His son tells you his father has
his own business as an independent property lawyer and is usually ‘compos mentis’. They have din-
ner together once or twice a week, the last time being before the weekend, 3 days ago, when he was
perfectly fine. His medical history is notable for lung cancer, for which he is under the care of a multi-
disciplinary team. His son says it has spread to the adrenals and that the prognosis is not good. He also
comments that his father seems to have lost his appetite, which he attributes to a combination of the
cancer and his medications, and has been increasingly tired, which he attributes to his low calorie intake.
He cannot remember which medications his father takes. He says his father does not drink or smoke, but
used to smoke 20 a day for 40 years.

His vitals are: pulse 96 bpm, blood pressure 98/58 mmHg, oxygen saturations of 99% on room air, respi-
ratoryrate of 12/min, temperature of 37.5°C. On examination, heis alert witha GCS of 14/15but confused
(Eyes = 4, Verbal = 4, Motor = 6). You note he has a dry tongue and no peripheral or pulmonary oedema.
Chest and abdominal examination are otherwise unremarkable. There are no signs of focal neurology.

A bedside blood glucose and urinalysis are unremarkable. His bloods come back shortly after and
show:Hb 13.4 g/dL, CRP 3mg/L,Na 112 mM, K 6.2 mM, Cl 83 mM, urea 9.1 mM, creatinine 78 uM, AST 15
U/L, ALP 32 U/L, with TFTs pending. A toxic screen for alcohol is negative.

How should you investigate a patient with hyponatraemia?

Hyponatraemia is a common cause of acute confusion. Assuming Mr Clifton’s confusion is due to
hyponatraemia, what is the likely underlying cause(s)? What should you be wary of when treating
Mr Clifton?

Mr Clifton has hyponatraemia, a common cause of confusion (particularly in
patients on diuretics and/or with an element of renal failure). The investigation of
hyponatraemia is outlined in the flow chart (Fig. 2.1).

You should start by excluding pseudohyponatraemia by measuring the patient’s
serum osmolality:

¢ High or normal serum osmolality indicates a ‘pseudohyponatraemia; i.e.
a low sodium result as an artefact. If the sodium is low, you would expect
the overall osmolality to be low (given that sodium is the dominant ion that
determines osmolarity). Some machines that measure sodium concentrations
in laboratories assume a constant volume of water. If the serum is very
concentrated, e.g. with protein or glucose, there will be less water in the vial
and therefore less dissolved sodium. This gives rise to an artefactually low
sodium reading. Curiously, blood gas analysers, such as those found on many
acute wards, are not affected by this artefact.

¢ Ifthe patient has a low serum osmolality, i.e. a true hyponatraemia, you should
work out whether they are hypervolaemic, euvolaemic, or hypovolaemic (this
distinction is made largely on clinical findings):

— Hypervolaemic patients have signs of fluid overload, specifically peripheral
and pulmonary oedema and a raised jugular venous pressure (JVP). Hyper-
volaemic hyponatraemia occurs in many conditions, including congestive
cardiac failure, hepatic failure, and nephrotic syndrome.

— Hypovolaemic patients are dehydrated and have the corresponding signs,
e.g.lowblood pressure, tachycardia, drymucous membranes,and decreased
skin turgor. Hypovolaemia results in hyponatraemia as it stimulates secre-
tion of antidiuretic hormone (ADH) in an attempt to retain fluid, thereby
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Low Na level
(<135 mmol/L)

|

Serum osmolality >285 mOsm/kg Serum osmolality <285 mOsm/kg
‘Pseudo- hyponatraemia’ ‘Hyponatraemia’

‘ High osmolahty ’ ‘ Normal osmolallty ‘ Hypovolaemia | [Hypervolaemia ‘ Euvolaeria ’
(>295 mOsm/kg) 285-295 mOsm/kg) (dehydrated) (oedematous)
e Hyperglycaemia e Hyperlipidaemia » Congestive
* Mannitol « Hyperproteinaemia cardiac failure
e Glycine o Liver failure
» Nephrotic
syndrome
Na loss is renal Na loss not High urine Normal urine
(urine Na renal (urine Na osmolality osmolality
>220 mmol/L) <220 mmol/L) | [(>500 mmol/kg)| | (<500 mmol/kg)
e Diuretics e Gl loss: vomiting, e SIADH o Fluid overload
¢ Renal failure diarrhoea (psychogenic,
o Addison’s e Cutaneous loss: iatrogenic)
disease sweating, burns * Severe
¢ Other renal e ‘Third space’ hypothyroidism
disease e.g. loss: pancreatitis,
chronic small bowel

pyelonephritis,  obstruction
nephrocalcinosis

Figure 2.1 Investigating hyponatraemia. Osmolality is the ionic strength of a solution as
measured by the lab, osmolarity is the calculated surrogate based on the concentrations of ions.
Based on a diagram by Dr N. Meston, John Radcliffe Hospital, Oxford, with permission.

diluting sodium levels. A urine sodium will identify the site of sodium loss
as the kidney or elsewhere:

— urine sodium <220 mM indicates that the kidneys are responding normally
to a drop in circulating volume by concentrating the urine. This suggests an
extra-renal source of sodium loss, e.g. from the gut (vomiting, diarrhoea),
skin (sweating, burns), or into the peritoneal cavity (pancreatitis, small
bowel obstruction);

— urine sodium >220 mM implies the kidneys are unable to concentrate
urine normally and that salt is being lost in this manner. Causes include
diuretics, renal failure, and mineralocorticoid insufficiency (Addison’s
disease).

¢ Patients who have neither the clinical signs of hyper- or hypovolaemia should
be considered euvolaemic. Measuring their urine osmolality will identify
whether this is due to:

— the syndrome of inappropriate ADH secretion (SIADH), where excess
ADH allows water to re-enter the serum in the distal tubules impairing
the ability of the kidneys to concentrate the urine, leading to a high urine
osmolarity (>500 mmol/kg). Note that there are a number of other criteria
that must be met before you can make a diagnosis of SIADH; or

— fluid overload (psychogenic polydipsia or iatrogenic), which would be
acute, or severe hypothyroidism.
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In Mr Clifton’s case, while lung cancer often causes SIADH (due to ectopic secre-
tion of ADH by small cell lung cancers), the cause is more likely to be Addison’s
disease. First, the hyponatraemia is hypovolaemic (low blood pressure, heart rate
at the upper end of normal, no oedema). Although a urinary sodium has not been
performed, his high potassium suggests this is due to a failure of the Na/K exchange
mechanism in the distal tubule. This happens in adrenal insufficiency (Addison’s dis-
ease), where a lack of mineralocorticoid (aldosterone) synthesis results in reduced
Na/K exchange in the distal tubule with subsequent poor Na and water retention.
The adrenals are a common site of metastases from the lungs, although it is unusual
for this to result in an Addisonian picture.

You can confirm your hypothesis with a Synacthen test which, if he has Addison’s
disease, will show no increase in cortisol after stimulation with adrenocorticotropic
hormone (ACTH). It is important you perform a brief neurological examination on
admission, including fundoscopy to look for signs of brain metastases, which could
cause his confusion and may coexist with hyponatraemia.

The management of hypovolaemic severe hyponatraemia is a slow infusion of
normal saline. You should be wary of correcting his hyponatraemia too rapidly, as
this can cause central pontine myelinolysis and death. Thus, you should measure his
serum sodium every 2—4 hours and, given this appears to have happened acutely (in
the last 3 days), aim to increase his sodium by <2 mM/hour, and by no more than
10 mM/day. You can stop the infusion once he improves symptomatically, usually
around 120 mM - there is no need to reach a sodium of 135 mM.
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Miss Robertson is a 16-year-old student who is brought in by her parents, having woken up sweating
and confused. You talk to her and find she is disoriented in person, place, and time, with an AMTS of
4/10. Her speech is slightly slurred. Her parents tell you that she was recently diagnosed with insulin-
dependent diabetes. The family was finding this difficult, particularly the repeated injections and get-
ting the glucose control right. You explain that you must ask about the possibility of recreational drugs
and they tell you that as far as they know, she drinks a little but takes noillicit substances. You addi-
tionally ask if there were any other symptoms the night before (e.g. complaints of headache or visual
problems), but they say she seemed perfectly normal.

You assess her vital observations. Her pulse is 98 bpm, blood pressure 120/71 mmHg, oxygen satu-
rations of 100% on room air, respiratory rate of 13/min, temperature of 37.6°C. You also do a bedside
glucose test which reports a level of 2.1 mM.

95ed 1I0YS

What is the cause of Miss Robertson’s confusion? How should she be treated? What are the risks if she
does not receive treatment?

Miss Robertson’s confusion (and slurred speech) is caused by hypoglycaemia —
normal glucose levels are 3.5-5.5 mM. Note that the sweating and rapid pulse
rate are due to adrenergic overactivity, which is a consequence of hypoglycaemia.
Severe hypoglycaemia, involving seizures or coma, is relatively common in child-
hood insulin-dependent diabetes, with nearly a third of patients having had at
least one severe hypoglycaemic episode. This is particularly common in recently
diagnosed diabetics who are still working on their glucose control and who are
vulnerable to iatrogenic hypoglycaemia from an insulin overdose. Nonetheless,
drug toxicity is the most common cause for teenagers to present to accident and
emergency (A&E) as confused or unconscious and you should take care to exclude
drugs.

You should take a blood glucose sample to confirm the diagnosis, as BM sticks
only provide an estimate. However, hypoglycaemia is a medical emergency so she
needs glucose immediately — don’t wait for a blood sample to confirm the result
before treating, as hypoglycaemia is much more likely to kill a patient acutely than
hyperglycaemia, so you won't do her any harm by giving glucose. Given that she
is able to eat and drink, she should immediately be given a sweet drink or glucose
tablets and monitored. As her glucose levels rise her consciousness should also
improve. If she were not able to eat or drink (e.g. if she was unconscious), you could
give her any of:

* Hypostop gel (dextrose in gel form rubbed into her mouth)

¢ 50 mL of 20% dextrose IV, repeat up to two times if no recovery after
10-15 minutes, then consider a 10-20% dextrose infusion

¢ glucagon intramuscularly (IM; children who struggle with hypoglycaemic
episodes may have an IM glucagon pen at home).

Note that hypoglycaemia in known diabetics on a long-acting insulin preparation
or oral hypoglycaemic agent should be treated with a dextrose infusion (rather than
a bolus of dextrose IV).
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You should check Miss Robertson’s blood glucose again after 10—15 minutes. If
she has recovered, give her a carbohydrate-based snack (e.g. toast, banana, cereal).
If she has not yet recovered, continue treatment and reassess her blood glucose in
another 10-15 minutes.

In the longer term, Miss Robertson should be referred for specialist review of her
glucose control.

As mentioned above, seizures or coma may occur in hypoglycaemia.



What functions are tested in the MMSE?

The MMSE tests the following cognitive functions: orientation in space and time, short- and long-term
memory, attention, language (comprehension and expression), calculation, and visuospatial ability.

What do you understand by the term ‘acute confusional state’?

Acute confusional state is defined in DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, 4th edi-
tion) and ICD-10 (WHO International Statistical Classification of Diseases and Related Health Problems, 10th
revision) as an observable state of relatively sudden impaired consciousness, cognition (including percep-
tion), mood, affect, and behaviour. It is interchangeable with the term ‘delirium’.

Which diabetics get ketoacidosis and why? What clinical signs would you expect to see in ketoacidosis?

Ketogenesis is inhibited by even tiny amounts of insulin, so only type 1 diabetics become ketoacidotic.
Clinically, signs and symptoms could include:

polyuria, polydipsia, and a decreased mental state due to hyperglycaemia
nausea, vomiting, abdominal pain, fatigue, shortness of breath, or Kussmaul breathing due to acidosis
hypotension and tachycardia due to dehydration

ketotic or ‘fruity’ breath.

Confusion and Kussmaul breathing are late signs and should be taken particularly seriously.

How would you distinguish an opiate overdose from a tricyclic antidepressant or cocaine overdose?

Opiates: people take opiates to ‘chill out’. An overdose will cause pinpoint pupils and respiratory depression.
Needle track marks may be obvious.

Cocaine: people take cocaine for a ‘buzz’ because it has sympathetic like effects. In an overdose, key signs
include fixed dilated pupils, sinus tachycardia, hypotension, and pyrexia. Patients may also have respiratory
depression and urinary retention.

Tricyclics: tricyclics, on the other hand, have both sympathetic stimulatory and parasympathetic inhibitory
effects, the former particularly on the heart and central nervous system. Patients present with signs of
sympathetic stimulation (dilated pupils, sinus tachycardia, brisk reflexes, urinary retention) and parasympathetic
inhibition (dry mouth, drowsiness). They may also have upgoing plantar reflexes.




What treatment would you give someone presenting with confusion and a history or suspicion of alcohol
abuse, and why?

All such patients should be given thiamine (e.g. Pabrinex, which also contains other B vitamins). They should
be started on this immediately as prophylaxis for Wernicke’s encephalopathy - a complication of alcohol
abuse. Wernicke’s classically presents as a triad of confusion, ataxia, and ophthalmoplegia, and is potentially
reversible in the early stages which is why treatment should be started immediately. Failure to do so results in
irreversible damage, known as Korsakoff’s syndrome, characterized by amnesia and confabulation. Confabu-
lation is when patients fillin gaps in their memory with fabricated stories.

Traditionally it is said that glucose should not be given as it can allegedly exacerbate Wernicke’s, although
there is little evidence to support this.

In an adult with a head injury, what are the indications for a CT scan? Why do we not scan every patient?

Head injuries canresult in life-threatening pathology which can be difficult to detect by other means. For example,
patients with an extradural haematoma often have a lucid interval after the incident that precedes progressive
neurological deterioration. However, it would be inappropriate to give every patient with a head injury a CT scan,
mainly because of the large dose of radiation exposure (there are also resource constraints to consider).

Recent National Institute for Health and Clinical Excellence (NICE) guidelines (Fig. 2.2) outline the indications
for CT scanning.

A Amnesia of events >30 minutes before impact

!

a Age >65 years

4 Dangerous mechanism of injury
- pedestrian or cyclist struck by a motor vehicle
- occupant ejected from a motor vehicle
- fall from >1 mor 5 stairs

] ]
o

* Imaging should be carried out and results analysed within 1 hour
of request being received by radiology department

A Imaging should be carried out within 8 hours of injury, or
immediately if patient presents 8 hours or more after the injury®

Figure 2.2 National Institute for Health and Clinical Excellence (NICE)(2007) CG56. Head injury.
Triage, assessment, investigation and early management of head injury in infants, children and
adults. London: NICE. Available from www.nice.org.uk/CG56. Reproduced with permission.




Viva questions 39

A woman is brought into A&E by two friends because she is confused after having taken an overdose. She
says she took ‘everything that was in the cabinet’ and, having ensured she is stable and does not need
resuscitation, you record what she believes this to include. You call the poisons unit at Guy’s Hospital in
London to check how best to proceed. They recommend supportive measures as necessary (e.g. fluids) and
observation for 6 hours. You put a cannula in place and take bloods and then want to give her saline. But as
you explain this is what you are going to do, she tells you she is a Jehovah’s Witness and doesn’t want you to
proceed. You explain carefully that giving saline is not against her religion (as it is not a blood product) but she
continues to refuse. What should you do?

There are two conflicting ethical principles in this scenario: the obligation on the doctor to do what is best
for the patient (beneficence) and the patient’s right to choose their own treatment (patient autonomy).
Except in the case of life-threatening conditions or where the patient has been assessed as lacking the
competence to make their own decisions, adult patients can refuse any treatment. Thus this lady is entitled
to refuse treatment, provided you are happy she is competent. It may be worthwhile getting a psychiatric
assessment, both to assess her competence and her mental state as she must have suffered some distress
to lead her to take an overdose. This was indeed done and, having decided she was competent, she was
allowed to leave as per her wishes, before the 6 hour observation period had elapsed and without having
any saline.

' For a range of Single Best Answer questions related to the topic of this chapter go to
; www.oxfordtextbooks.co.uk/orc/ocms/
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Core case

Blackout

Core case

Read through the sections in red, covering up the sections in white that follow
‘ so that you don’t see the answer. At the end of each red section, try to answer the
® question before reading on.

Mr Williams is a 19-year-old student who is brought in by ambulance after collapsing whilst at a university
ball. A friend who witnessed the collapse has accompanied him to hospital and confirms that he lost
consciousness.

What are the commonest causes of a transient loss of consciousness?

Note that the terms ‘syncope’ and ‘loss of consciousness’ are not interchangeable
as loss of consciousness can be due to either syncopal or non-syncopal causes.
Syncope is a form of loss of consciousness in which hypoperfusion of the brain
is the cause (from the Greek syn (together) and kopein (to cut), referring to the
fact that the blood flow that joins the brain together with the rest of the body
has been cut).

Syncopal causes can be subdivided by mechanism as follows:

* ‘Reflex’: this is believed to involve activation of a primitive reflex that leads
mammals to ‘play dead’ when faced with danger. Their heart rate slows and
their blood pressure drops temporarily, reducing cerebral perfusion and lead-
ing to syncope. Some people appear to have a low threshold for activating this
reflex in specific situations — for example after standing still for a long time,
after seeing something frightening (e.g. blood, needles), or when straining
(micturition, defaecation).

¢ ‘Cardiac’: pathologies causing a reduction in cardiac output (such as arrhyth-
mias or outlet obstruction) can also lead to syncope.

¢ ‘Orthostatic’: orthostatic hypotension basically means low blood pressure on
sitting or standing (as opposed to lying flat). When we stand up there is a sud-
den drop in blood pressure that we compensate for by vasoconstriction, par-
ticularly of the ‘capacitance’ veins in the legs. This reduces the intravascular
space, enabling us to maintain the pressure. However, this vasoconstriction
takes a few seconds, so to prevent a transient fall in blood pressure every time
we stand, there is a temporary increase in heart rate. Patients with reduced
intravascular volume (e.g. from dehydration) and/or in whom the normal
autonomic response (transient tachycardia and peripheral vasoconstriction)
to standing is blunted (e.g. due to drugs or autonomic neuropathy) are vulner-
able to blackouts.

* ‘Cerebrovascular’: these are non-cardiac structural causes of reduced cerebral
perfusion, i.e. obstructions to the blood flow between the heart and the brain.
They are relatively uncommon.

The main causes of a transient loss of consciousness are summarized in Table 3.1,
with the most common in large font.
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Table 3.1 Main causes of a transient loss of consciousness?

Syncopal Non-syncopal

REFLEX

Vasovagal syncope Intoxication (e.g. alcohol,
Carotid sinus hypersensitivity sedatives)

Situational syncope Head trauma

(e.g. micturition) Metabolic (mainly hypoglycaemia)

Non-epileptic ‘seizure’
(psychologically driven)

Epileptic seizure

Narcolepsy

CARDIAC
Arrhythmias

Structural cardiac pathology causing
outflow obstruction (e.g. aortic
stenosis, hypertrophic obstructive
cardiomyopathy (HOCM))

Massive pulmonary embolism

ORTHOSTATIC
Dehydration

Drugs (anti-hypertensives,
anti-sympathetics)

Autonomic instability

Baroreceptor dysfunction (in
hypertensive patients)

CEREBROVASCULAR
Vertebrobasilar insufficiency
Subclavian steal

Aortic dissection

* You should also remember that patients may believe they have lost consciousness when in fact they
haven't. Such patients may have a psychogenic (non-epileptic) ‘seizure’ or transient global amnesia (rare!).

The age of any given patient makes particular causes of loss of consciousness much more likely than
others.

What is the main cause of loss of consciousness in a patient:
(1) aged 25 years?
(2) aged 55 years?
(3) aged 85 years?

1) In young patients, the commonest cause of loss of consciousness is vasovagal
syncope. Patients describe a warning or pre-syncopal sensation — an odd sen-
sation in the stomach, going pale and clammy, and knowing they are going to
lose consciousness.
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2) In middle-aged patients, the most common causes of loss of consciousness
are vasovagal syncope (see above) and cardiac arrhythmias. This is because
cardiac arrhythmias are usually secondary to ischaemic heart disease, itself
more common as patients age and accumulate an increasing burden of
atherosclerotic lesions. By this line of reasoning, one would expect cardiac
arrhythmias to account for most episodes of lost consciousness in elderly
patients as well, but in reality many of the patients who have sufficient ischae-
mic heart disease to cause arrhythmias in middle age will succumb to an
atherosclerosis-related death (usually cardiac or stroke) before reaching ‘old
age’ Patients typically describe losing consciousness without any warning or
without any obvious trigger (e.g. suddenly passing out whilst sitting in front
of the television). Arrhythmias are important as there is a high risk of fatal
arrhythmia.

3) Inelderly patients, the most common cause ofloss of consciousness is ortho-
static hypotension caused by medications. These include diuretics and
angiotensin-converting enzyme (ACE) inhibitors (reduced blood volume
and vasodilatation), -blockers (inability to increase heart rate on standing),
o-blockers (inability to vasoconstrict the major capacitance veins), and cal-
cium-channel blockers (inability to vasoconstrict and some are negatively
inotropic/chronotropic). Many elderly patients are on a number of these
drugs simultaneously and find it hard to maintain adequate blood pressure.
Patients typically describe losing consciousness after standing up, because
their body is unable to compensate for the sudden drop in blood pressure.
The condition carries a significant morbidity (from broken bones, loss of
confidence and independence) and mortality (from venous thromboem-
bolic disease and infections acquired as a consequence of prolonged bed
rest after a fall).

Now that you have your differential diagnosis and some idea of what is most common in a person of
Mr Williams’ age, you can move on to the history.

What questions should you ask about the episode of loss of consciousness itself?

In the history, from both the patient and a witness (if available), you should get
a detailed description of what happened before, during, and after the episode.
Specifically:

Before

o Was there any warning? If there was no warning, the cause is most likely a
cardiac arrhythmia or a massive pulmonary embolus. Note that sometimes
arrhythmias are preceded by palpitations. Patients with other causes of black-
out tend to have some warning (e.g. aura preceding an epileptic seizure, dizzi-
ness preceding a vasovagal episode).

¢ Were there any precipitating factors (e.g. exercise, straining, standing up,
fear, pain)? Postural triggers suggest orthostatic hypotension. Other precipi-
tating factors are consistent with a vasovagal episode. Loss of consciousness
caused by head turning suggests carotid sinus hypersensitivity. Blackout
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whilst sitting or lying down is suggestive of a cardiac arrhythmia. Passing out
when exercising suggests structural cardiac pathology such as aortic stenosis
or a cardiomyopathy.

o Was there any recent head trauma? This may seem obvious, but patients will
not always associate head trauma with an episode of loss of consciousness,
especially if there is some delay between the two. Be wary of subdural
haemorrhages (particularly in the elderly and alcoholics) which may be
precipitated by head trauma days or weeks earlier and may be associated with
subsequent seizures.

During

+ How long was the patient unconscious — seconds or minutes? Blackouts
due to a vasovagal episode or an arrhythmia are short-lived, lasting seconds.

+ Did they bite their tongue, move their limbs, or were they incontinent of
urine or faeces? Note that tongue-biting is virtually pathognomonic of an epi-
leptic seizure, whereas twitching and incontinence can be features with other
causes, e.g. vasovagal.

After

+ Did theyrecover spontaneously? If not, how long did it take them to recov-
er? Were they confused after recovery? A spontaneous recovery argues
against a metabolic or neurological cause (other than epilepsy). A slow recov-
ery with confusion suggests an epileptic seizure.

These points are summarized in Table 3.2.

Table 3.2 Summary features of episodes of loss of
consciousness

Epilepsy Vasovagal (i.e. a faint) Arrhythmia
Before  May have stereotyped Vagal symptoms No warning
aura (partial seizure);or  (sweating, pallor,
no warning (general nausea)
seizure) May be a precipitant
(e.g. fear)
During  Lasts minutes Lasts seconds Lasts seconds
Stereotyped episodes, ~ May twitch or be May twitch or
same every time incontinent be incontinent

Tongue-biting
pathognomonic

Twitching and
incontinence may also
occur but not specific

After Slow recovery, Rapid recovery on Rapid
confused for sitting or lying spontaneous
5-30 minutes recovery

45
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Mr Williams remembers feeling unwell and dizzy before passing out, but seems alright now, half an hour
later. His friend tells you that he appeared well earlier in the evening, although he was inebriated. How-
ever, immediately before he collapsed his friend says ‘the colour drained from his face’. He tells you
Mr Williams was unconscious for only a few seconds and was a little surprised but not particularly
confused when he came around.

Other aspects of the history can also help in the diagnosis of blackouts.

What would you particularly ask about in the history?

Past medical history

*

Has it happened before? If it has happened before, you should ask the same
questions about previous episodes and if they are increasing in frequency.

Diabetes? This predisposes to vascular disease, hypoglycaemia, poly-
uria and dehydration, and autonomic dysfunction that can cause orthostatic
hypotension.

Cardiac illness? Ask about palpitations and chest pain as well as previous
diagnoses. The presence of heart disease is a strong predictor of a car-
diac cause of syncope. Arrhythmias may arise following infarction. Left
ventricular outflow obstruction may occur secondary to aortic stenosis,
HOCM, etc.

Peripheral vascular disease? Ask about claudication in case the patient
is not aware of having peripheral vascular disease. Peripheral vascular
disease is associated with coronary artery disease, as both are manifesta-
tions of the same underlying pathological process — atherosclerosis. It is
also associated with cerebrovascular events (transient ischaemic attacks
(TIAs), strokes), but these are very rarely a cause of transient loss of
consciousness.

Epilepsy? If they have epilepsy, did this episode resemble one of their typical
seizures?

Anaemia? This can contribute to hypoxia.

Psychiatric illness? Panic attacks are associated with hyperventilation and
loss of consciousness. Non-epileptic ‘seizures’ are also more common amongst
patients with psychiatric comorbidities.

Drug history

L]

Insulin? Oral hypoglycaemics? These will obviously make patients suscepti-
ble to hypoglycaemia.

Antihypertensives? (e.g. diuretics, ACE inhibitors, B-blockers, calcium-
channel blockers). All can cause hypotension.

Vasodilators? (e.g. glyceryl trinitrate (GTN), isosorbide mononitrate). These
can also cause hypotension, particularly in elderly patients.

Anti-arrhythmics? These can paradoxically predispose to arrhythmias.

Antidepressants? Hypotension can be a side-effect with some antidepres-
sants, e.g. tricyclic antidepressants.
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Social history

¢ Alcohol? Many people who are intoxicated are brought in as ‘loss of con-
sciousness of unknown cause, although some might not have lost conscious-
ness but simply become unable to stand anymore.

o Stimulant recreational drugs? Drugs such as cocaine and amphetamines
stimulate the heart, causing tachyarrhythmias and potentially a drop in car-
diac output.

Family history

¢ Sudden death? Such a history is significant in all cases of unexplained synco-
pe, but is particularly informative regarding exercise-induced syncope. Some
cardiomyopathies and arrhythmias are hereditary.

Mr Williams has no past medical history of note, only childhood asthma. He is not taking any medica-
tions. He sheepishly admits to consuming more than 8 units of alcohol earlier that evening, but no other
recreational drugs.

The history argues in favour of some causes and against others, but you still need to exclude some of
the less likely causes as they are potentially very serious.

What signs would you look for on examination?

The examination may be unremarkable, but you should look for the following:

+ Tongue: a bitten tongue. Make sure you look at the side of the tongue.

o Dehydration: signs of dehydration (e.g. dry mucous membranes, tachycardia,
hypotension), as this can contribute to hypovolaemia and predispose to cerebral
hypoperfusion.

+ Head trauma: any signs of head trauma (you might expect this to have been
mentioned in the history, although perhaps not from this patient if he was
overly inebriated!). If there has been head trauma, try to establish whether it

came before or after the loss of consciousness, i.e. did they hit their head as
they fell?

¢ Heart:

— A slow or irregular pulse, suggesting heart block or atrial fibrillation.

— Look at the jugular venous pressure (JVP) for cannon waves. These are
exaggerated ‘a waves’ in the jugular pulse caused by right atrial contraction
occurring after ventricular contraction has closed the tricuspid valve. Can-
non waves occur in complete heart block, a cause of syncope.

— A heart murmur. Aortic stenosis can cause outflow obstructions and cer-
ebral hypoperfusion.

o Carotid bruits: suggest carotid artery stenosis (although loudness of the bruit
has no bearing upon severity of the stenosis).

¢ Blood pressure: check for orthostatic hypotension. Take the blood pres-
sure lying down and within 2 minutes of standing. Orthostatic hypotension
is defined as a drop of 220 mmHg in systolic blood pressure or 210 mmHg
diastolic on standing.
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.

Focal neurological signs: look for signs of peripheral neuropathy (e.g. due
to diabetes mellitus, chronic alcohol abuse) or parkinsonism that may be
associated with autonomic dysfunction (e.g. in multisystem atrophy). In
the case of suspected seizures, check that there has been a full neurological
recovery.

Mr Williams’ examination is unremarkable.

What first-line investigations would you request and why?

You should perform the following investigations on anyone with loss of
consciousness:

*

Oxygen saturations: may reveal hypoxia, e.g. secondary to a pulmonary
embolism (PE).

Bloods:

— Capillary blood glucose: you should exclude hypoglycaemia. You will also
be looking for undiagnosed diabetes which can lead to polyuria and dehy-
dration, and which in established diabetics is associated with autonomic
dysfunction that can lead to hypotension and blackouts. Although diabetes
mellitus is also a risk factor for cerebrovascular disease, strokes and TIAs
rarely cause blackouts.

— Full blood count (FBC): to look for an anaemia that may be a contributing
factor.

— Urea and electrolytes (U&Es): exclude an electrolyte abnormality.

Electrocardiogram (ECG): the European Society of Cardiology 2004 Guide-
lines state that this is only warranted when there is a high pre-test probability
of an arrhythmia being a cause (e.g. a young patient with sudden blackout
with no warning and for no obvious reason), in which case you might look for
evidence of arrhythmia or conduction defect including bundle branch block, a
short PR or long QT interval. An ECG can be helpful if it shows an abnormal-
ity, but if it is normal it does not exclude a cardiac cause as arrhythmias can
be intermittent, particularly if the patient is asymptomatic at the time of the
recording. 24-hour ambulatory ECG (Holter) monitoring is rarely helpful as
few patients have arrhythmias every day and a positive result is just as likely
in elderly patients who have experienced a blackout as in those who haven't.
As a consequence, the guidelines suggest such recordings are useful only in
patients whose symptoms occur daily.

There are a number of investigations you wouldn’t carry out initially on everyone
with an episode of loss of consciousness, but only if your history and examination
suggest certain diagnoses:

*

*

A cardiac abnormality such as a valve lesion, consider an echocardiogram.

Carotid sinus sensitivity, consider a carotid sinus massage (see the viva question
on this topic).

Epilepsy, consider an electroencephalogram (EEG) and brain scan (computed
tomography (CT) or magnetic resonance imaging (MRI)) .
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Mr Williams’ blood glucose, ECG, FBC, U&Es, and oxygen saturations are normal.

In light of his age, history, and investigations, what diagnosis is most likely?

Bear in mind that in approximately 50% of cases of loss of consciousness no diag-
nosis is made. Given that the patient is young and has an unremarkable history and
normal first-line investigations, the most likely diagnosis is vasovagal syncope. A
cardiac arrhythmia is unlikely given the patient’s age and the lack of family history
of congenital heart problems. The normal ECG suggests that there is no congenital
heart pathology such as Brugada syndrome. Indeed, cardiac arrhythmias in general
are unlikely if there is no history of palpitations, no clinical evidence of heart dis-
ease, and an entirely normal ECG.

Your consultant agrees that this is most likely a vasovagal attack and decides to discharge Mr Williams.

What advice would you give him on discharge? Does he need to be followed up, and if so, by who?

Mr Williams has had what is probably a vasovagal attack. You should explain this
and give him lifestyle advice, that is to sit or lie down if he feels like he is going to
faint. Now is also a good opportunity to encourage Mr Williams to avoid excessive
alcohol consumption. You should advise him to see his general practitioner (GP) if
he has recurrent episodes, but no follow-up is necessary unless these occur.
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Short case

Mrs Maxwell is a 37-year-old housewife who has been referred to neurology outpatients by her GP after
several episodes of loss of consciousness. The GP wonders if she has epilepsy. The GP’s letter adds
that Mrs Maxwell is an anxious lady with a history of depression. She has come to outpatients with her
husband.

You ask her about the attacks. She describes a series of different events. On one occasion, she says
she was having an argument with her 8-year-old son and then woke up on the floor. On another occa-
sion, she was out shopping with her husband and son and collapsed. She also says she has ended up
on the floor at home without knowing how she got there. Her husband corroborates a number of these
episodes. There never appears to be any warning or precipitant.

Her husband tells you the episodes typically last a few minutes. He says that sometimes she twitch-
es, but not always. Afterwards she appears fine apart from sometimes a headache. She tells you that
she frequently suffers with headaches.

Given the history, what is the most likely diagnosis? What investigations should you conduct and why?

Recurrent, unprovoked losses of consciousness in a woman of this age should
raise your suspicion of epilepsy. However, this is a life-changing diagnosis and you
should be sure before making it. Her history is suggestive of non-epileptic seizures:
the episodes are not stereotyped, her recovery is relatively rapid, and there is no
post-ictal confusion. She also has a background of depression and possibly anxiety,
which are commonly seen in patients with non-epileptic seizures.

You should nonetheless exclude epilepsy as it is still a possibility. Accordingly, you
should request an EEG (looking for features of epilepsy) and MRI or CT of her brain,
to look for any obvious abnormalities that may be triggering the epilepsy.
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Mr Woodward is a 69-year-old gentleman who is brought to his GP by a friend after fainting in the street.
Mr Woodward has been visiting family for the past couple of days and has been complaining of ‘dizzy
spells’, although this is the first time he has lost consciousness. When asked what he means by ‘dizzy
spells’, he confirms that he means light-headedness rather than vertigo (i.e. there is no rotational com-
ponent to the sensation). He says this occurs on standing and only started about a month ago. On
the occasion on which he lost consciousness, his friend says he came round a few seconds later. He
says he wasn’t particularly confused afterwards, other than wondering why it happened. His medi-
cal history includes hypertension, angina, and benign prostatic hyperplasia for which he takes aspirin,
bendroflumethiazide, atenolol, and doxazosin. He has been taking these for several years, except the
doxazosin which he started a month ago.
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What is the most likely diagnosis? What is the physiological basis for this?

Mr Woodward has a history of light-headedness associated with standing that
suggests orthostatic hypotension. The timing of these symptoms coincides with
his new prescription of doxazosin for his prostate problems. This is not uncom-
mon; surprisingly few patients associate the onset of new symptoms (side-effects)
with the start of a new medication. Mr Woodward has good reason to feel light-
headed when he stands up: the diuretic will reduce his circulating blood volume,
and the B-blocker and o-blocker will impair the increase in heart rate and vaso-
constriction of the large capacitance veins, respectively, when he stands. Therefore
Mr Woodward is probably suffering from iatrogenic orthostatic hypotension. This
could be confirmed by comparing the lying versus standing blood pressure, looking
for a postural drop in blood pressure.

The key to management is to modify his medications by reducing doses to the
minimal effective dose, trying different medications altogether (e.g. a different type
of a-blocker or a 50-reductase inhibitor for his benign prostatic hyperplasia), or
trying non-medical management of some of his problems (e.g. a transurethral resec-
tion of the prostate (TURP) for his benign prostatic hyperplasia).
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Mr O'Brien is a 42-year-old estate agent who presents to his GP after several episodes of loss of con-
sciousness over the last 2 months. The episodes occurred whilst he was running or rushing, e.g. for the
bus. Each was immediately preceded by sweating. He does not recall any palpitations, nausea, chest
pain, or shortness of breath. He tells you that some of these episodes were witnessed and he was told
that he was only unconscious for a few seconds. He has not bitten his tongue or been incontinent at
any time. He says he recovers rapidly and is able to carry on as normal, although he has been taking it a
bit easier.

He has no known history of cardiovascular disease, epilepsy, or diabetes, and takes no medications.
His pulse rate is 72 bpm and regular. There is a slow-rising carotid pulse. His apex beat is undisplaced and
there are no heaves or thrills. Heart sounds | and Il are both audible and there is a loud ejection systolic
murmur which radiates to the carotids. His examination is otherwise unremarkable. His blood glucose,
ECG, and U&Es are normal. In light of his heart murmur, you order an echocardiogram.

What do you think the echocardiogram would show? How might this account for his episodes of loss of
consciousness?

Mr O’Brien’s echocardiogram showed severe aortic stenosis, consistent with his
systolic ejection murmur. His cardiac output was significantly reduced as a result of
the outflow obstruction caused by his aortic stenosis. It was this that was predispos-
ing him to blackouts.

There are three main causes of aortic stenosis. In a young patient a congenital
bicuspid valve is most common. In the elderly, calcification of the valve commonly
leads to stenosis. Rheumatic fever is a third cause of aortic stenosis but thankfully
is relatively rare in the UK today. Mr O’Brien’s echocardiogram showed a bicuspid
aortic valve.

An important differential diagnosis in a young patient presenting like this is
HOCM, but this would not account for the slow-rising pulse.
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Miss Gokhale is a 15-year-old school student who has come to neurology outpatients with her mother
following three suspected seizures in the past 4 months. The first occurred during break time at
school, after which she was brought to hospital by ambulance. Two subsequent attacks have taken
place, one at home and another at school. Miss Gokhale has no recollection of the episodes, although
she knows that she is confused for some time after they occur. Her mother, who spoke to witnesses
at school, says that during each attack she ‘goes tense and shakes vigorously’. She has not bitten her
tongue or been incontinent. The attacks last 5-10 minutes, after which her daughter is confused for
around 30 minutes.
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What is the most likely diagnosis and why?

Given the stereotyped nature, the lack of vagal symptoms prior to the attacks,
and the slow spontaneous recovery with persistent confusion, Miss Gokhale has
most likely had epileptic seizures. As with the case of Mrs Maxwell above, an EEG
and brain CT/MRI was ordered to try to confirm the diagnosis. Neither showed
any abnormality. However, epilepsy is a clinical diagnosis and the neurologist felt
there was enough in her history to warrant this diagnosis, so she was commenced
on anticonvulsants.

A couple of months later, Miss Gokhale comes back to hospital via ambulance whilst fitting. The seizure
started at a dinner with her friends over half an hour ago and she has not regained consciousness at
any time.

What complication has happened to Miss Gokhale and how should she be managed acutely?
What possible causes are there?

Miss Gokhale is in status epilepticus. This is a medical emergency and requires
urgent attention. As always, you should start by assessing her airway, breathing,
and circulation (ABC). As part of this she should be given high-flow oxygen, have
monitoring set up (continuous ECG, pulse oximeter, blood pressure cuff), a blood
capillary glucose measurement, and two intravenous (IV) lines put in with bloods
taken for an FBC, U&Es, Ca?*, and Mg?*. A selective toxin screen and levels of anti-
convulsant medications may be appropriate if the history suggests intoxication or
non-concordance. Two IV lines are necessary, partly because they can be easily dis-
rupted in patients who are convulsing and also because benzodiazepines (used to
try to terminate the seizure) should have a dedicated line. If she is hypoglycaemic
you should treat her with 50 mL of 20% dextrose immediately.

Having checked her ABC, you should rapidly assess D and E: disability (Glasgow
Coma Scale (GCS) and pupils) and exposure (a quick check for any obvious exter-
nal signs of injury). Then you should try to end her seizure. Start by giving her 2—4 mg
of lorazepam IV as a slow bolus over 2 minutes. If she is still fitting 10 minutes
later, you can repeat this. If 10 minutes after that she is still fitting, you should
contact an intensive care consultant and start giving her a phenytoin infusion with
a loading dose of 18 mg/kg at a rate of 50 mg/min. Be sure to monitor her ECG
and blood pressure when starting the infusion for arrhythmias and hypotension
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(both side-effects of phenytoin given acutely). By this time the intensive care
specialists will have taken over and, if she is still fitting 10 minutes later, may decide
to give her a general anaesthetic such as thiopentone to terminate the seizure.

Once the acute situation has been dealt with, you should investigate the cause of
her seizure. In particular consider:

*

*

Poor compliance with anticonvulsant medications

Metabolic causes (hypoglycaemia, electrolyte imbalance — renal or liver failure
are unlikely in this patient given her age)

Alcohol or other toxins
Hypoxia

Infection (intercurrent infection lowering the seizure threshold in a known
epileptic, encephalitis/meningitis)

Hypertensive encephalopathy

Cerebral (tumour, head injury, or abscess are all possibilities — stroke, arterio-
venous malformation, and vasculitis would be unlikely given her age)

In Miss Gokhale’s case, the seizure was terminated with the initial dose of
lorazepam. She later revealed that she had stopped taking her medications after a
month as she had started to gain weight and felt self-conscious. In addition, she had
consumed alcohol at dinner, which may have triggered the seizure.



What are Stokes-Adams attacks? How are they treated?

A Stokes-Adams attack is a sudden transient loss of consciousness induced by a slow or absent pulse and
subsequent loss of cardiac output. The underlying problem is either complete (third degree) heart block or
sinoatrial disease. Attacks are not associated with a change in posture or any other trigger. They usually last
seconds but if they go on for more than 15-20 seconds twitching may occur due to cerebral anoxia. After an
attack the patient becomes flushed as the well-oxygenated blood sat in the pulmonary capillaries during cir-
culatory arrest is pumped around. The term Stokes—-Adams attack comes from two physicians who described
the condition but is not used much nowadays, as the terms ‘cardiogenic syncope’ or ‘syncope due to cardiac
arrhythmia’ are preferred. Stokes-Adams attacks are treated with a pacemaker.

How would you define epilepsy? How are seizures classified?

Epilepsy is defined as a tendency to have recurrent, unprovoked seizures. A single seizure is not enough
to diagnose epilepsy. A seizure is defined as transient excessive electrical activity with motor, sensory, or
cognitive manifestations discernible to the patient or an observer.

Seizures are broadly grouped as generalized or partial, depending on whether the abnormal electrical
activity affects the whole brain from the start (generalized) or is focal, at least initially (partial):

1) Generalized seizures can be further subdivided depending on symptoms during the seizure:

a) Tonic-clonic (‘grand mal’): patients are initially rigid (tonic phase) and then convulse, making rhyth-
mical muscular contractions (clonic phase)

b) Absence (‘petit mal’): usually in children, the patient loses consciousness and appears vacant and
unresponsive to observers for up to 30 seconds

c) Atonic: a brief loss of muscle tone, causing the patient to fall to the ground

d) Tonic: like the tonic phase of tonic-clonic seizures

e) Clonic: like the clonic phase of tonic-clonic seizures

f) Myoclonic: an extremely brief muscle contraction (<0.1 second) seen as a jerky movement

2) Partial seizures can be divided into those where consciousness is unimpaired (simple) and those where
it is impaired (complex). Alternatively they may be classified by the brain area affected, e.g. temporal
lobe (déja vu/jamais vu, olfactory/auditory aura, epigastric discomfort), frontal lobe (motor), parietal
(sensory), occipital (visual).

Elderly patients presenting to hospital with a loss of consciousness are often seen as an unexciting
or unglamorous case, but they are in fact patients who require rapid, effective multidisciplinary team
management. Why is loss of consciousness in the elderly so important?

Loss of consciousness in the elderly carries a very high risk of:

e Morbidity: elderly patients who lose consciousness and fall are likely to:
— Injure themselves seriously. Falling can result in head trauma and subdural haematomas; radial fractures
that make washing, cooking, and eating difficult; neck of femur fractures that confine them to bed; etc.




Lose their confidence. Ask yourself if you would walk confidently down a flight of stairs if the last
time you did so you fell down 15 stairs and broke a hip and both ankles. This often leads to signifi-
cant anxiety or depression, which needs managing.

Lose their independence. For example, an elderly patient who has fractured a clavicle and radi-
us may go from living alone to being dependent on carers to wash, get dressed, cook, and feed
themselves.

e Mortality: loss of consciousness in an elderly patient may not sound life-threatening, but if the patient
suffers, say, a neck of femur fracture, they may need a prolonged hospital stay. Whilst an inpatient,
their immobility may lead to a deep vein thrombosis and pulmonary embolus. Or they may get pressure
sores, which in turn may get infected. They may get urinary tract infections from indwelling catheters,
or pneumonia from the lack of movement and small areas of collapsed lung (atelectasis), leading to
poor clearance of mucus. A fractured neck of femur continues to be a major (albeit indirect) cause of
death in elderly people in the developed world.

e Cost: loss of consciousness in the elderly, if accompanied by a fracture, can result in a lengthy hospital
stay, prolonged physiotherapy, investment to adapt their house for their new immobility, regular (often
daily) visits by carers to help with activities of daily living (ADLs), days off work for caring relatives eager
to help, and sometimes moving into a nursing home. All of this entails significant cost to the patient,
their family, and the state.

Heart block is a common cardiac cause of loss of consciousness. What is the classification of heart block
affecting the atrioventricular (AV) node (i.e. not the bundles or fascicles)? How are the different types

distinguished on ECG?

¢ First-degree (incomplete) heart block: every atrial contraction is transmitted to the ventricles, but con-
duction is slower than normal. It is caused by damage to the AV node (e.g. from ischaemic heart disease,
fibrosis, inflammation). On ECG the gap between atrial contraction (P-wave) and ventricular contraction
(QRS complex), the PR interval, is >200 ms (one large square on a normally calibrated ECG). This isn’t
really a ‘block’, more a ‘slowing down’.

Second-degree heart block: some but not every atrial contraction is transmitted to the ventricles. This
can be because of excessive vagal stimulation to the AV node or damage to the AV node or bundle of
His. Various subtypes are recognized:

— Mobitz type | block: each heart beat shows a progressively increased PR interval until eventually a
QRS complex is missed entirely, as if the AV node block is getting progressively worse and then reset-
ting itself. This pattern on an ECG is called Wenckebach. ‘Wenckebaching’ can be normal in ultrafit
athletes.

Mobitz type Il block: this involves random block of the bundle of His such that on an ECG, QRS com-
plexes are found to be missing randomly. It has a high risk of progressing to complete heart block.
Advanced heart block: this involves a QRS complex missing every second (2:1) or third (3:1) heart
beat. AV node conduction is essentially being blocked in an intermittent but regular and predictable
manner.

Third-degree (complete) heart block: this results in no conduction at all between the atria and ventri-
cles. On ECG the P-waves are unrelated to the QRS complexes, which are broad. Whilst the atria continue
to contract at the pace set by the sinoatrial pacemaker, the ventricles rely on spontaneous conduction
originating in the bundle of His to contract at a slow rate of about 40 bpm.




What is a tilt table test and what is it used for?

A tilt table test is sometimes used to help determine whether there is a vasovagal cause for blackouts. The
patient is placed on a ‘tilt table’ that swings them from a supine position through 90° to upright. The patient is
connected to continuous ECG and blood pressure monitoring and asked to report their symptoms every 3-5
minutes. A baseline is established by monitoring the patient supine for 5 minutes. The patient is then tilted
(head up) to between 60° and 90° for between 10 and 60 minutes (a variety of different protocols are used).
The test is considered positive if:

¢ the patient experiences loss of consciousness with a significant fall in blood pressure or heart rate, in
which case they are returned to a supine position; or

e symptoms develop.

If an initial test is negative, it can be repeated whilst infusing drugs that increase the susceptibility to the
test by vasodilation (e.g. GTN) or bradycardia (e.g. adenosine). This increases the sensitivity but decreases
the specificity of the test - under such conditions as many as 45% of control subjects with no history of
syncope may have a positive test!

The test is of limited value in patients with situational syncope, e.g. on micturition. It is contraindicated in
patients who have orthostatic hypotension.

A false negative rate as high as 30% has been reported, although it is difficult to determine, as there is no
gold standard for comparison. Thus a negative test cannot be used to exclude a vasovagal cause.

The low specificity and sensitivity means that this test is seldom used.

What are the main side-effects and interactions of anticonvulsant drugs in general, and specifically: sodium
valproate, lamotrigine, carbamazepine, phenytoin?

All anticonvulsants are teratogenic: 2-3% of babies born to patients on one anticonvulsant are affected
(around 4-6% if on two or 10% if on three anticonvulsants). Specific drugs are associated with specific
defects: sodium valproate with neural tube defects, phenytoin with cleft palate and congenital heart dis-
ease. Although the risk of spina bifida from valproate use can theoretically be reduced by high-dose folate
supplementation during the first trimester, current National Institute for Health and Clinical Excellence (NICE)
advice is to avoid the use of any anticonvulsants during pregnancy where possible.

Carbamazepine and phenytoin interfere with the hepatic metabolism of the contraceptive pill by inducing
cytochrome P450, therefore patients on the pill should be advised to double their dose and/or use barrier
contraceptives. By the same mechanism they can interfere with warfarin dosing (requiring a greater dose of
warfarin for the same target international normalized ratio (INR)).

The specific side-effects include:

Sodium valproate: weight gain, hair loss and curling, nausea, rash, drowsiness, tremor, drug-induced
hepatitis

Lamotrigine: rash (Stevens-Johnson syndrome), headaches, dizziness, insomnia, vivid dreams
Carbamazepine: rash, nausea, ataxia, diplopia, agranulocytosis, hyponatraemia

Phenytoin: acne, rash, ataxia, ophthalmoparesis, sedation, gingival hyperplasia




What should you, by law, advise patients with an episode of loss of consciousness about driving?

The Driver and Vehicle Licensing Agency (DVLA) have very clear guidelines on this matter (http://www.dvla.
gov.uk/). Your actions depend on the cause of the loss of consciousness. For cars and motorcycles:

e [fit was a simple faint with prodromal symptoms and a provoking factor can be identified that is unlikely
to recur whilst sitting, there are no driving restrictions and there is no need to advise the DVLA.

If the loss of consciousness was likely due to a transient loss of blood supply to the brain (syncope) with
a low risk of recurrence, the patient can drive 4 weeks after the event.

If the loss of consciousness was likely syncope with a high risk of recurrence, the patient can drive
4 weeks after the event if the cause has been identified and treated, or 6 months after if not identified
or treated.

If the loss of consciousness is unexplained and there are no suggestions it was a seizure, the patient
cannot drive for 6 months.

If the loss of consciousness was associated with seizure markers, the patient cannot drive for one
(seizure-free) year.

If someone with epilepsy has been on anti-epileptic medication for many years and wants to stop (e.g. due
to a desire to be pregnant), they cannot drive for 6 (seizure-free) months after they have stopped.

An elderly patient complains of regular episodes of loss of consciousness at the weekend when he wears
his tie to church. Your consultant suspects carotid sinus hypersensitivity. What simple bedside procedure
can you do to test this? How is it performed?

You may want to consider performing a carotid sinus massage, whereby an ECG and blood pressure are moni-
tored for bradycardia and/or hypotension induced by the carotid sinus massage.

Carotid sinus massage must not be done in anybody with possible atherosclerotic plaques in the carotids,
as these may dislodge, causing a stroke. For this reason, Doppler ultrasound examination of both carotids
is recommended before doing a carotid sinus massage in any patient with a history of stroke, TIA, or with a
carotid bruit on auscultation. Patients should be advised that carotid sinus massage always carries a small but
real risk of stroke.

Carotid sinus massage should always be done with a patient connected to a 12-lead ECG, with a large IV
cannula in situand a resuscitation trolley (with atropine) at hand, in case the massage triggers a cardiac arrest
rather than just a transient blackout. Ideally, one needs beat-to-beat blood pressure monitoring, which was
traditionally done invasively but can nowadays be done non-invasively.

During the test, pressure is applied in a firm circular motion to one carotid sinus at a time (where the carotid
artery meets the angle of the jaw) for about 5 seconds. You should perform the test both with the patient
lying down and standing up.

The procedure is considered positive if symptoms are reproduced during or immediately after the massage,
in the presence of asystole longer than 3 seconds and/or a fall in systolic blood pressure of 50 mmHg. There
are two possible components to the response: bradycardia and/or reduced blood pressure. Only patients with
a significant or predominant bradycardic component may benefit from cardiac pacing.




[For budding cardiologists] What are the following (rare) cardiac causes of loss of consciousness, and
why are they important: HOCM; long QT syndrome; Brugada syndrome; arrhythmogenic right ventricular
dysplasia?

These rare causes of loss of consciousness are important as they are associated with sudden cardiac death
in young people and athletes.

e HOCMis a genetic mutation, either inherited (autosomal dominant) or sporadic, resulting in non-physio-
logical left ventricular hypertrophy. Left ventricular outflow obstruction is due to asymmetrical septal
hypertrophy which occludes the outflow tract during systole. This is exacerbated by systolic anterior
movement of the mitral valve anterior leaflet. The outflow tract gradient is exacerbated by exercise.

Long QT syndrome is in fact a collection of disorders with different genetic mutations of cardiac ion
channels (sodium and potassium). All of them result in prolonged repolarization and a long QT interval
on the ECG, particularly on exertion, and are associated with ventricular tachycardia.

Brugada syndrome is caused by a mutation of the cardiac sodium channel gene, at least in some
patients. It is often inherited in an autosomal dominant manner. The ECG findings are a right bundle
branch block and saddle-shaped ST elevation in V,-V, (the QT intervals are normal). The condition is
associated with ventricular dysrhythmias.

Arrhythmogenic right ventricular dysplasia occurs when the myocardium is partially replaced by fatty
or fibrofatty tissue. It occurs primarily in the right ventricle, and results in an arrhythmia, hence the
name. The ECGis characterized by T-wave inversionin V-V, (a non-specific finding), right bundle branch
block, and an epsilon wave in 50% of cases (a terminal notch at the end of the QRS complex). In addition
there may be ventricular ectopics, which can progress to ventricular tachycardia (VT) or ventricular
fibrillation (VF).

Animplantable cardioverter defibrillator (ICD) device is the only intervention that can prevent sudden death
in all of these patients, although B-blockers have some protective value.
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Core cases

Read through the sections in red, covering up the sections in white that follow
' so that you don’t see the answer. At the end of each red section, try to answer the
® question before reading on.

Note: we deviate slightly from the trodden path of previous chapters in that we
present two core cases. The diagnostic pathway differs for lateral and midline
neck lumps and thus we use two core cases to clarify and streamline the approach.
As such, the first stage when assessing a patient with a neck lump is to determine
whether the lump is lateral or midline.

Lateral neck lump

Mr Haversham is a 76-year-old gentleman who presents to his general practitioner (GP) with a sus-
pected flare-up of gout in his big toe. While taking a history, the GP notices a lump on the side of
Mr Haversham’s neck.

What is your differential diagnosis for a lateral neck lump?
Try to think of the anatomical structures in the neck, and any pathology that may arise from those
structures.

Considering the anatomy and associated pathology, the lump may represent:

Artery: carotid artery aneurysm, subclavian artery aneurysm, chemodectoma
Nerves: neurofibroma, schwannoma

Lymphatics: lymphangioma (simple, cavernous, cystic hygroma)

Lymph nodes: infective, neoplastic (primary or metastatic), granulomatous
Salivary glands: infective, autoimmune, neoplastic

Larynx: laryngocele

Pharynx: pharyngeal pouch

Branchial arch remnant: branchial cyst/sinus/fistula

Skin/superficial fascia: lipoma, epidermal cyst, abscess, dermoid cyst

How does the age of the patient influence your differential diagnosis? What are the most common
causes of lateral neck lumps in (1) children, and (2) adults?

The age of the patient has an enormous bearing upon the pathology you should
expect to encounter:

1) In children, about 75% of neck lumps are benign. Congenital and inflamma-
tory lumps are most common. Thus the differential diagnosis will be weighted
in favour of thyroglossal cysts, branchial cleft cysts, cystic hygromas, and lym-
phadenitis. If malignancy is diagnosed in paediatric neck lumps, it is usually a
lymphoma or sarcoma, or sometimes a papillary thyroid carcinoma.



Core case: lateral neck lump

2) In adults over 40, as many as 75% of lateral neck lumps are malignant. Of
the malignant neck lumps, about 80% are metastases and the rest are mostly
lymphomas. In fact, in the absence of signs of infection, a lateral neck mass
in an adult is lymphadenopathy due to metastatic carcinoma (usually
squamous) until proven otherwise.

Which questions should the GP ask about the lump itself?

¢ How long has the lump been there? If the lump has been present for less
than a few weeks, the likelihood is that it represents infective or inflam-
matory lymphadenopathy, although some patients will present with malig-
nant neck lumps that have only been noticed within the last few days.
If, however, the lump has been present for longer than a few weeks then
malignancy must be excluded. Note that congenital neck lumps have often
been present for some time, but do not have to have been present since
birth. For example, branchial cysts may ‘appear’ in adults following an
episode of infection.

¢ Has the lump got bigger, smaller, or stayed the same size? A lump that is
gradually increasing in size must be regarded as a malignancy until proven
otherwise. Remember that a progressive increase in size of a malignant neck
lump may be reported as a sudden appearance by the patient.

¢ Isthe lump painful? Most neck lumps are not painful. The only lumps that are
classically painful are acute infective lymphadenitis or an infected branchial
cyst.

* Are there any other lumps? If the patient has noticed other similar lumps
elsewhere on their body (for example, groin or axilla) then it is likely that the
lump represents either a systemic disease (e.g. HIV, tuberculosis) or dissemi-
nated malignancy (e.g. lymphoma).

Which associated symptoms should the GP ask about?

Given that most neck lumps in adults are enlarged lymph glands, and the most
common underlying causes are infection and malignancy, you should ask:

* Arethere symptoms suggestive of infection? Ask about malaise, fever, rigors,
etc. But note that fever, night sweats, and weight loss are also ‘B symptoms’ of
lymphoma. Therefore the time course of symptoms can be useful — an acute his-
tory favours infection whereas a more prolonged history favours malignancy.
There may also be more ‘local’ symptoms of infection, such as pain from a dental
abscess.

¢ Are there any symptoms suggestive of head and neck cancer? Head and
neck cancers are not usually associated with weight loss or malaise, but there
are a number of other suggestive features. Those to enquire about include:
dysphonia, stridor, stertor, breathing difficulty, dysphagia (see Chapter 6),
odynophagia, globus, cough, haemoptysis (see Chapter 8), otalgia, unilateral
hearing loss, nasal discharge, epistaxis, and lumps or ulcers on the head or
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face that have increased in size or started to bleed. There is unfortunately no
symptom or group of symptoms that is strongly correlated with early head
and neck cancer — this list is merely a guide. Perhaps the only exception is
carcinoma of the glottis, for which a change in voice or hoarseness is a highly
sensitive (but non-specific) symptom.

Other than symptoms, are there any aspects of the history that may make an infective or malignant
process more likely? Think about risk factors.

¢ Infection: Has the patient had a recent infection (in particular an upper
respiratory tract infection)? Is there a history of contact with someone known
to have infectious disease? Recent trauma or an insect bite to the neck? Cat
scratches or bites (resulting in cat-scratch fever, due to Bartonella)? Or a
recent history of foreign travel?

¢ Malignancy: Is there a known current or previous cancer, or a family history
of head and neck cancer? Has the patient previously had radiotherapy to
the neck? Have they ever been a smoker and/or do they have a high alcohol
intake?

. Why is it important to ask about social history in the context of a neck lump?

Smoking and high alcohol consumption are strong independent risk factors for
the development of head and neck cancer, thus you must always ask about them.

The GP asks Mr Haversham about the lump in his neck. He explains that it has been there for several
months and that he didn’t think it was worth going to see his doctor about something so small that was
causing him no pain. When specifically asked whether the lump has increased in size, Mr Haversham
explains that it has probably doubled, but reiterates that it causes him no bother. He is not aware of any
other unusual lumps on his body.

With the exception of his painful big toe, Mr Haversham has felt well recently. He has not been feverish
and has not been aware of any insect bites or trauma to his neck. He has not been abroad for over a year
and has not been in contact with anyone unwell. The GP runs through a quick checklist of oral, nasal,
otological, pharyngeal, and laryngeal symptoms, but finds no abnormalities.

Mr Haversham takes no regular medications and has no known allergies. He enjoys a glass of wine
each day, and is a smoker with a 30-pack-year history (i.e. 20 cigarettes a day for 30 years).

The GP explains to Mr Haversham that it would be wise for him to examine the lump on his neck. When
approaching the examination of a neck lump, the first stage is to localize the lump.

What specific information should the GP glean about the location of the lump?

There are three key questions to address that will enable the GP to narrow thier
differential diagnosis considerably:

1) Is it superficial or deep? Superficial lumps include lipomas, abscesses,
epidermal cysts, and dermoid cysts.
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2) Isitin the anterior or the posterior triangle of the neck (i.e. in front of or
behind the sternocleidomastoid)? If we only consider deep structures, we
can usually allocate lesions to the anterior or posterior triangle as follows:

— Anterior triangle’: branchial cyst/sinus/fistula, carotid body tumour
(chemodectoma), carotid artery aneurysm, salivary gland, laryngocele

— Posterior triangle: cystic hygroma, cervical rib, pharyngeal pouch, sub-
clavian aneurysm.

3) What is its relationship to muscle? Asking the patient to nod their head
against resistance will tense the sternocleidomastoid muscle on both sides
of the neck (this also demonstrates which triangle the lump is in). Shrug-
ging the shoulder against resistance will contract trapezius. Any lump that is
underneath the muscle will be concealed when the muscle contracts.

" While we acknowledge that thyroid masses are strictly in the anterior triangle, and that a single
nodule in the lateral aspect of a thyroid lobe may present as a lateral lump, we have omitted discussing
them in this first case for the sake of simplicity.

What other features of the lump should be characterized during palpation?

¢ Is it tender and/or warm? The only neck lumps that are classically tender
and/or warm are infected or inflammatory masses. An important exception
in at-risk patient groups is a tuberculous adenitis. In the acute phase this may
present with painless lymphadenopathy and overlying erythema, whereas
progressive disease can present with a discharging sinus or a ‘cold’ abscess.

¢ Is it solid or fluctuant? There are various textbook descriptions of degrees

of lump firmness that correspond to different causes of cervical lymphaden-

opathy, but in practice it can hard to distinguish a supposedly ‘hard’ from a

‘rubbery’ lump. Classically, lumps can be divided into:

— Hard lumps: malignant lymph nodes

— Rubbery lumps: chronic inflammatory lymph nodes (e.g. tuberculosis) or
lymphomatous nodes

— Soft lumps: acute inflammatory lymph nodes

— Fluctuant lumps: branchial cysts, cystic hygromas, pharyngeal pouches,
laryngoceles, cold abscesses, epidermal cysts, dermoid cysts, lipomas.

¢ Is it pulsatile? Subclavian or carotid aneurysms are pulsatile. Chemodecto-
mas are often pulsatile but not necessarily so.

¢ Is it mobile? This question relates principally to lymphadenopathy. The
majority of lymph nodes are relatively mobile. Malignant lymph nodes may be
tethered to adjacent structures, while tuberculous nodes may appear matted
together.

Is there anything other than the lump that the GP should examine?

It is always important to examine the entire neck systematically. For many of the
isolated causes of a neck lump (such as a chemodectoma or pharyngeal pouch),
examining the neck and characterizing the lump is likely to be sufficient. However,
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lymphadenopathy and parotid masses require further assessment. The remainder
of the clinical examination will be dictated by the history and examination findings
thus far. The following is a possible guide:

¢ Ifinfectious lymphadenopathy is suspected:
— Examine the throat, paying particular attention to the tonsils.
— Systematically examine all lymph nodes of the head and neck.

¢ If malignant lymphadenopathy is suspected:

— Examine the scalp, face, ears, mouth, and nose for a potential squamous cell
carcinoma or melanoma. Otalgia in the absence of any pathology detected
by otoscopy is suggestive of malignancy (with referred pain to the ear).

— Systematically examine all lymph nodes of the head and neck.

— Examine the breasts (in women) and the lungs.

— Consider palpating for hepatosplenomegaly if lymphoma or chronic
lymphocytic leukaemia is suspected.

— Performafullabdominal examinationif Virchow’s node (left supraclavicular
node) is palpable.

— To complete the search for malignancy it will be necessary to use a fibreop-
tic endoscope to examine the nasal cavity, nasopharynx, oropharynx, and
hypopharynx — but this is beyond the scope of the GP examination.

¢ Ifthere is a parotid swelling:

— Examine the integrity of the facial nerve. This nerve sits between the
deep and superficial lobes of the parotid, and a palsy may result from an
invasive malignant tumour (but not from a benign adenoma, which is
non-invasive).

— Examine the oral cavity for displacement of the soft palate by a tumour
involving the deep lobe of the parotid.

The GP examines Mr Haversham’s neck. There is a prominent lump in the left anterior triangle. The lump
lies just anterior to the superior third of sternocleidomastoid. The lump is not concealed by muscular
contraction. It is approximately 4.5 cm x 3 cm in size, elliptical in shape, and has a smooth surface and
borders. It is not tender or warm, has a hard consistency, is non-pulsatile and non-mobile, appearing to
be tethered to adjacent structures. There are no other palpable lesions in the neck.

Based upon the history and examination findings thus far, what is the likely anatomical origin of this
lump?

It is most likely that this swelling represents lymphadenopathy. It is not tender or
warm, suggesting that it is not an acute inflammation or infection. It is not obscured
by muscular contraction, thus it is superficial to the muscles. It is firm, and therefore
not a cystic structure or a lipoma. Put together, this all suggests it is a non-inflamma-
tory lymph node. Most worrying of all, however, is the fact that this firm lump appears
tethered to surrounding structures — a ‘red flag’ sign for a malignant lymph node.

The GP examines Mr Haversham'’s scalp, face, ears, mouth, and nose, but detects nothing abnormal.

How should the GP proceed? Are there any initial investigations that may help determine the cause of
the lymphadenopathy?
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This lump must be regarded as squamous cell carcinoma that has metastasized
to the lymph nodes until proven otherwise. Mr Haversham should be referred
urgently to a specialist head and neck cancer clinic.

There are two initial investigations that are routinely used:

1) Ultrasound. The shape, size, echogenicity, and vascularity of lymph nodes
can be used to distinguish pathological nodes from normal superficial
nodes. Furthermore, malignant nodes have relatively typical ultrasound
appearances.

2) Fine needle aspiration (FNA). This is used to provide a cytological diagno-
sis. FNA may be ultrasound-guided. Core biopsy risks spreading any malig-
nancy and thus it is always preferable to do an FNA. Note that lymphoma
may be suggested by FNA, but that core biopsy is usually required to confirm
the specific subtype.

FNA of Mr Haversham’s neck lump revealed squamous cell carcinoma. A thor-
ough examination of his oral cavity, coupled with fibreoptic nasolaryngoscopy,
revealed a primary tumour in ‘coffin corner’ at the posterior tongue/floor of the
mouth. It is notoriously difficult to detect tumours in this region, hence the rather
macabre nickname.

Midline neck lump

Mrs Luther is a 53-year-old housewife who presents to her GP because she is becoming increasingly
self-conscious about a lump in the front of her neck.

What is your differential diagnosis for a midline neck lump?
Split the differential into thyroid and non-thyroid masses (Table 4.1).

Table 4.1 Differential diagnosis for midline neck lump

Thyroid Non-thyroid
Physiological goitre? Lipoma
Multinodular goitre* Dermoid cyst
Graves’ disease Epidermal cyst
Hashimoto’s thyroiditis Abscess
Thyroglossal cyst Lymphoma
Thyroid cyst

Solitary adenoma

Carcinoma

Subacute thyroiditis (de Quervain’s, Riedel’s)

" Goitre simply means an ‘enlarged thyroid gland’ Physiological goitre refers to
its natural enlargement during puberty and pregnancy. Multinodular goitre refers
to areas of focal hyperplasia within the thyroid gland that cause it to enlarge in a
nodular manner.
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The key when assessing a midline neck lump is to determine whether the lump is of thyroid origin and, if
so, whether it is malignant.

Which questions should the GP ask about the lump itself?

* How long has the lump been there? The ‘sudden” appearance of a midline
lump is suggestive of acute haemorrhage into a thyroid cyst or, more rarely,
a fast-growing thyroid carcinoma (anaplastic) or subacute thyroiditis. Thy-
roglossal cysts have often been present for some time but may ‘appear’in adults
following an episode of infection. Duration is of little help when attempting to
distinguish between the remaining benign and malignant thyroid masses.

¢ Has the lump got bigger, smaller, or stayed the same size? Haemorrhage or
infection of an existing lump may produce rapid increases in size. The major-
ity of thyroid neoplasms are slow-growing, with the exception of anaplastic
carcinoma.

¢ Is the lump painful? Most midline neck lumps are not painful. Subacute thy-
roiditis, infected thyroglossal cysts, or acute haemorrhagic cysts are often
painful. Hashimoto’s thyroiditis may result in discomfort, particularly when
swallowing, but few patients would describe this as pain. Thyroid cancer is
usually painless, but anaplastic carcinoma can cause pain due to infiltration of
surrounding structures (such as ear pain due to vagus nerve involvement).

¢ Are there any other lumps? A thyroid swelling in association with cervical
lymphadenopathy must be regarded as malignant until proven otherwise.

- Which associated symptoms should the GP ask about?

¢ Are there any symptoms suggestive of hyper- or hypothyroidism? These are
listed in Table 4.2. (Note that the term ‘thyrotoxicosis’ is interchangeable with
hyperthyroidism.)

¢ Are there any symptoms suggestive of compression or invasion? A midline
neck lump such as a goitre may become so large that it exerts a pressure

Table 4.2 Symptoms suggestive of hyper- or hypothyroidism

Hyperthyroid Hypothyroid
Irritable/nervous/restless Apathetic/blunting of thought/fatigue
Increased appetite but weight loss | Weight gain

Diarrhoea Constipation

Heat intolerance Cold intolerance

Palpitations

Oligomenorrhoea




Core case: midline neck lump 69

effect on adjacent structures and causes symptoms such as stridor, dyspnoea,
dysphagia, and/or discomfort during swallowing. Changes in the quality of
the voice may be due to malignant invasion of the recurrent laryngeal nerve
and/or vocal cords, but are also common in hypothyroidism due to oedema of
the vocal cords.

* Are there symptoms suggestive of infection? Ask about malaise, fever,
rigors, etc.

Are there any particular aspects of (1) the past medical history and (2) family history that the GP should
enquire about?

1) Past medical history:

— Any autoimmune disorders? Both Graves’ disease and Hashimoto’s
thyroiditis occur more commonly in patients with other autoimmune
disorders such as type 1 diabetes mellitus, pernicious anaemia, vitiligo,
and Addison’s disease.

— Known risk factors for thyroid malignancy? Previous radiation to the
neck is a risk factor for the subsequent development of papillary thyroid
carcinoma.

2) Family history:

— Autoimmune disease? There may be a familial predisposition to such
disorders.

— Hereditary forms of thyroid carcinoma? Approximately 25% of medullary
thyroid carcinoma (MTC) is familial. Familial MTC may either be inherited
in isolation, or as part of a multiple endocrine neoplasia (MEN) syndrome.

Mrs Luther comments that the lump has been present for several months. She happened to notice
it while putting on her make-up, but explains that it has never been painful. She thinks that it has
increased in size since she first noticed it, but feels that she is probably self-conscious to a degree that
isn't necessarily warranted by the size of the lump. She is not aware of any other lumps.

The GP asks direct questions about any symptoms of thyroid dysfunction, breathing difficulty, change
in voice, and fever. Mrs Luther replies that she has none of these symptoms. There is no significant
past medical history or family history. She takes no regular medications and has no allergies. She is a
non-smoker and enjoys moderate alcohol intake at weekends.

The GP proceeds to examine the lump.

What should the GP determine about the location and characteristics of the lump?

* Location:
— Superficial lump? Lipoma, epidermal cyst, dermoid cyst or abscess.
— Deep lump? Thyroid gland.
¢ Relationship to other structures:
— Moves on swallowing? Thyroid gland (attached to pre-tracheal fascia).
— Movesontongue protrusion (i.e. deglutition)? Thyroglossal cyst (attached
to hyoid bone).
— Tethered to neighbouring muscle or skin? Malignancy or Riedel’s
thyroiditis.
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¢ Character of the lump:
— Diffuse, smooth enlargement? Physiological goitre, Graves, Hashimoto’s,
or de Quervain’s thyroiditis. In the latter it is also tender.
— Solitary, solid nodule? Malignancy more likely.
— Solitary, cystic nodule? Thyroglossal, epidermal, dermoid, or thyroid cysts.
— Multiple nodules? Multinodular goitre (focal hyperplasia) more likely.

Note that it is difficult to distinguish these possibilities accurately from clinical
examination, thus some form of imaging is always needed to confirm or refute your
impression.

- What else should the GP examine?

¢ Is there any cervical lymphadenopathy? This should raise suspicions of thy-
roid malignancy, but may also reflect infective causes of neck swelling. The
thyroid gland drains to lymph nodes along the carotid sheath.

¢ What is the extent of any thyroid swelling? Bear in mind that the enlarge-
ment of the thyroid may extend retrosternally. The GP may wish to examine
Mrs Luther with her neck extended, to percuss for retrosternal extension of
the lump, or to try and elicit Pemberton’s sign (elevating the arms above the
head results in facial venous congestion and cyanosis due to thoracic inlet
obstruction by a retrosternal mass).

¢ Are there any signs of hyper- or hypothyroidism (Table 4.3)?

Table 4.3 Signs of hyper- or hypothyroidism

Hyperthyroidism Hypothyroidism
HAND SIGNS: .

. Bradycardia
Fine tremor

i o Slow, deep voice
Tachycardia/atrial fibrillation )
Sweati Dry, coarse skin
weatin .
g Loss of outer third of eyebrows

Palmar erythema .
) ) Oedematous looking face
Thyroid acropachy (clubbing)

Onycholysis
EYE SIGNS:
Lid lag

Lid retraction

Slow reflexes

Exophthalmos (in Graves’
specifically)

Chemosis

Ophthalmoplegia

OTHER:

Thyroid bruit

Wasting/proximal myopathy

Pre-tibial myxoedema (in Graves’
specifically)




Core case: midline neck lump

Mrs Luther has a 2 cm x 3 cm nodule to the left of her trachea, in the lower third of her neck. The lump
is deep and moves when Mrs Luther is asked to swallow - thus it appears that this is a nodule in the left
lobe of the thyroid gland. The nodule is firm and non-tender to palpation. The right lobe of the thyroid is
not palpable, and there appear to be no other nodules. There is no cervical lymphadenopathy and Mrs
Luther is clinically euthyroid.

Which simple investigations should the GP request?

Clinical examination has poor sensitivity for thyroid status and thus the GP
should request biochemical tests of thyroid function. Mrs Luther’s thyroid status
will have a considerable influence upon her further investigation and management.
Firstly, note that the presence of a goitre (which Mrs Luther doesn’t have) says noth-
ing of a patient’s thyroid status — they could be hyper-, hypo-, or euthyroid, and thus
you must confirm their status in order to manage them appropriately. Secondly,
thyroid status is critically important when considering thyroid nodules because
patients with malignancy are almost always euthyroid — hence a diagnosis of hyper-
thyroidism in a patient with a thyroid nodule should be seen as a ‘good’ sign.

As a first step, the GP should request:

¢ Thyroid-stimulating hormone (TSH): in all patients with a thyroid lump.
Elevated levels are usually consistent with hypothyroidism while suppressed
levels are usually consistent with hyperthyroidism'. The GP may request
additional tests of thyroid function according to the initial TSH result:
— if TSH is low request free tri-iodothyronine (T,) and free thyroxine (T,)
— if TSH is high request thyroid peroxidase antibodies (Hashimoto’s).

¢ Serum calcitonin: only if there is a significant family history of thyroid cancer.
MTC is a tumour of the calcitonin-secreting parafollicular C-cells, thus calci-
tonin can be used as a serum marker.

* The relationship of TSH to thyroid status will differ if the abnormality originates at the level of the
anterior pituitary or hypothalamus, but these patients would not present with a thyroid mass, and in any
case this is very rarely the cause of thyroid disturbance.

The GP requests a serum TSH, which is later reported as 3.9 mU/L.

Should Mrs Luther be referred to an endocrine surgeon or endocrinologist?

Broadly speaking, if a patient has evidence of altered thyroid function they should
be referred to an endocrinologist as thyroid cancer is very rare in this group. By con-
trast, euthyroid patients with thyroid nodules (either solitary nodules or dominant
nodules in multinodular goitres) should be referred to an endocrine surgeon in the
first instance. Thus, Mrs Luther should be referred to an endocrine surgeon.

Mrs Luther is referred to an endocrine surgeon. She is euthyroid and clinical examination has revealed a
single firm nodule in the left lobe of the thyroid.

What further investigation(s) is the surgeon likely to request?
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The first-line test for the investigation of thyroid nodules is FNA. Ultrasound
may be used to guide aspirations, and can provide an estimate of nodule size and an
assessment of whether the nodule is solid, cystic, or mixed (solid and mixed nodules
have a higher likelihood of malignancy).

There is relatively little indication for radionuclide scanning nowadays. These
scans use isotopes (**Ic or '*I) to indicate whether a nodule is functioning or not.
Nodules are thus reported as either being ‘hot’ (functioning) or ‘cold’ (non-func-
tioning). Hot nodules are almost always benign, whereas about 5-20% of cold nod-
ules are malignant. However, given that about 90% of scanned nodules are cold,
radionuclide scanning has little specificity for detecting malignancy. A serum TSH
assay serves much the same purpose.

There is also little indication for computed tomography (CT) scanning or magnetic
resonance imaging (MRI) in the majority of cases. The exceptions include retrosternal
extension of a goitre, invasive tumours, and haemoptysis. As an aside, it is important
to avoid the use of iodinated contrast media with CT scans as these can reduce subse-
quent uptake of therapeutic radio-iodine by thyroid tissue if needed for treatment.

Mrs Luther is examined by a surgeon and an ultrasound-guided FNA of the nodule is performed. The aspi-
rate is reported by the pathologist as a ‘follicular lesion/suspected follicular neoplasm’.

Does Mrs Luther have thyroid cancer? How should she be managed?

There are a number of potential outcomes for FNA of a thyroid nodule:

¢ Insufficient aspirate to make a diagnosis = Thyl

¢ Benign (e.g. thyroiditis) = Thy2

* Follicular lesion/suspected follicular neoplasm = Thy3
¢ Suspicious of malignancy = Thy4

* Diagnostic of malignancy = Thy5

Unfortunately, FNA cannot distinguish between a benign follicular adenoma
and a malignant follicular carcinoma. Thus it is not possible to say whether Mrs
Luther has cancer or not. As a consequence, most patients whose pathology shows
follicular cells will be treated as if they have cancer. There are a number of stages to
subsequent management:

1) Surgery. Low-risk' follicular carcinoma may be treated by thyroid lobec-
tomy whereas high-risk patients are usually offered total or near-total
thyroidectomy.

2) T, replacement. The patient must have replacement thyroid hormone as
their thyroid gland has now been removed. However, TSH levels need to be
high (hence the patient is hypothyroid) at the time of administration of sub-
sequent radio-iodine (see below), because the high TSH stimulates uptake
of radio-iodine. We therefore need to stop the administration of exogenous
thyroid hormone prior to radio-iodine therapy, so that TSH is released from

" There are various features that are used to allocate patients with differentiated thyroid cancer
to either high-risk or low-risk groups. The principal factors contributing to high risk are older age,
male gender, poorly differentiated histological features, tumour size (>4 cm), extrathyroidal inva-
sion, and metastatic spread (but not lymph node involvement, unlike in many other cancers).
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negative feedback and levels have time to rise. T, has a half-life of about
2.5 days and thus can be stopped 2 weeks before radio-iodine therapy. By
contrast, if T, (which has a half-life of 7-10 days) was used to replace the
patient’s thyroid hormone, it would need to be stopped about 6 weeks prior
to radio-iodine therapy, and the patient would spend longer in an unpleasant
hypothyroid state.

3) ' ablation. The radioactive iodine is selectively taken up by thyroid cells,
which are then destroyed by the radiation. This is done for all patients who
have undergone total or near-total thyroidectomy as a way of eliminating any
malignant cells left behind after surgery. T, suppression is stopped 2 weeks
before treatment so that any remaining thyroid cells take up the *'I. Some
countries are investigating an alternative strategy whereby thyroid hormone
replacement does not need to be stopped prior to '*'I ablation, and patients
are given recombinant TSH to stimulate radio-iodine uptake.

4) T, suppression. Give a dose sufficient to suppress TSH secretion completely
(as TSH will stimulate any remaining, potentially malignant, thyroid tissue
to regrow). If thyroglobulin (TG) levels then rise above zero in the presence
of T, suppression, it suggests a return of the malignant thyroid cells.

5) Follow-up. This is usually annual clinical examination with measurement of
serum TSH and TG.

Fortunately the prognosis for most differentiated thyroid cancer (follicular
or papillary) is very good, and the overall 10-year survival rate is approximately
80-90%.
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Short cases

Short case

Mr Fry is a 23-year-old bartender who presents to his GP concerned about a lump in his neck. On further
questioning he reveals that he has noticed a very slight swelling in his neck ‘above his Adam’s apple’ for
the past few years. However, the lump has approximately doubled in size over the course of the last
week. It is not painful and he is aware of no other lumps. He has recently suffered from an upper respira-
tory tract infection, and had to take one day off work last week, but is otherwise fit and well. He takes
no regular medications and has no known allergies. He smokes 10 cigarettes each day, and consumes
about 35 units of alcohol (as spirits) each week.

On examination, there is an upper midline neck lesion measuring 2 cm x 2 cm. When Mr Fry is asked to
stick his tongue out or swallow the lump rises up his neck. It does not appear to be attached to the large
neck muscles. The lump has well-defined boundaries and a smooth surface. It feels cystic and is non-
pulsatile. It is mildly tender to palpation. The overlying skin appears normal. No other lumps are detected
on clinical examination.

What is the diagnosis? How do you account for the recent change in the size of the lump?

An upper midline cystic lesion that is attached to the hyoid bone (hence rises
when the tongue is protruded) is consistent with a thyroglossal cyst.

These are the commonest upper midline neck lesions, and can appear at any age
between approximately 4 months and 70 years, but most appear before the age of
30. The vast majority of thyroglossal cysts are midline (about 10% are lateral), and
about 75% of these are at the level of the hyoid. The cysts represent abnormalities
in the descent of the thyroid gland from the junction of the anterior two-thirds and
posterior third of the tongue to its normal position inferior to the thyroid cartilage.
The thyroid gland travels down the thyroglossal tract, any part of which may remain
and form a sinus or cyst.

The sudden increase in size of the cyst represents infection secondary to the
patient’s recent upper respiratory tract infection (hence the lump is tender to palpa-
tion). It is not uncommon for thyroglossal cysts to present in this way.

Treatment is by surgical resection of the cyst + the mid-portion of the hyoid bone
(Sistrunk’s procedure). There are three reasons for excision:

1) eliminating the chance of further infection
2) eliminating the (small) chance of carcinoma in the cyst

3) cosmesis
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Mrs Slocock is a 47-year-old housewife who presents to her GP with a lump in her neck. She reports that
she has recently noticed a slight swelling in the right side of her neck. She first noticed the lump about
6 weeks ago when she happened to feel her neck (for no particular reason) and noted slight asymmetry.
She has continued to feel the lump every few days but is unsure whether it has changed in size. The
lump is not painful and she is not aware of any other lumps. She reports feeling well, has no significant
past medical history, and takes no regular medicines. She has never smoked, but drinks approximately
two bottles of wine per week.

On examination thereis a2 cm x 2 cm lump in the deep tissues of the upper right anterior triangle. The
lump does not appear to be attached to sternocleidomastoid. It is firm, non-tender, and has a transmit-
ted pulse. It is possible to move the lump from side to side but not up and down.
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What is the most likely diagnosis? How should Mrs Slocock be investigated?

The examination findings suggest that Mrs Slocock has a carotid body tumour
(also known as a chemodectoma). The lump is located in the region of the carotid
bifurcation, is mobile from side to side but not up and down (due to its relation
with the carotid artery) and has a transmitted pulse. Large vascular carotid body
tumours may be truly pulsatile. Carotid body tumours are a type of glomus tumour
or paraganglioma (glomus cells are specialized chemoreceptor cells). They are typi-
cally slow growing, but large tumours may exert pressure effects resulting in com-
plications such as cranial nerve palsies or Horner’s syndrome.

Carotid body tumours require imaging to determine their precise location. Suit-
able modalities include duplex ultrasound, angiography, and CT/MRI.

Treatment in the majority of patients is surgical excision. However, as these are
such slow-growing tumours it is not unusual for conservative management to be
adopted in elderly patients.
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Miss Banfi is an 18-year-old student who presents to her GP with a sore throat, headache, fever, and
fatigue. She has felt unwell for 5 days and is concerned that her symptoms have not improved. On fur-
ther questioning, she has not had a cough and has had no coryzal symptoms. A couple of her peers at
college are suffering from the same symptoms. She has otherwise been fit and well. She has recently
started using the combined oral contraceptive pill, and has no known allergies. She does not smoke, but
drinks approximately 20 units of wine each week. She has never been outside the UK.

On examination, Miss Banfiis febrile. She has enlarged tonsils and multiple palpable lumps in her neck.
Miss Banfi was unaware of these lumps until the GP palpated them. There are five firm and tender
lumps, all of which are subcutaneous and in the posterior triangle. Three of the lumps are on the left and
two are on the right. The lumps are relatively mobile and are not warm or pulsatile. The GP performs an
abdominal examination and detects splenomegaly.

What is the likely cause of the neck lumps? Which blood tests could the GP order to clinch a diagnosis?
Should the GP prescribe Miss Banfi a course of amoxycillin for her sore throat?

Multiple, firm, subcutaneous lumps in the posterior triangle can be little other
than lymph nodes. The fact that they are tender and coexisting with an acute febrile
illness makes it highly likely that this is cervical lymphadenitis. The combination of
sore throat, lymphadenopathy, fever, tonsillar enlargement, and (most importantly)
splenomegaly are characteristic of glandular fever, caused by Epstein—Barr virus
(EBV). Toxoplasmosis and acute cytomegalovirus (CMV) can also cause lymphad-
enopathy and splenomegaly, but would not account for the sore throat and swollen
tonsils.

The GP could order the following blood tests:

¢ Full blood count: looking for leucocytosis and lymphocytosis.

¢ Heterophil antibody tests: the Paul-Bunnell (monospot) test is based on the
fact that an EBV antigen is similar to antigens on the red blood cells of many
animals but not humans, so that mixing blood from an EBV-positive human
patient with animal blood causes the animal’s red blood cells to aggregate and
precipitate out of solution — something that can be readily appreciated under
the microscope. More modern tests use enzyme linked immunosorbent assay
(ELISA) to detect the same antibodies. However, both tests rely on anti-EBV
antibodies being present and so can be falsely negative during the early stages
of infection (the first 2 weeks), before antibodies are produced.

¢ Blood film: looking for lymphocytosis and atypical T-lymphocytes (large with
irregular nuclei).

EBVyields a positive result in all three of the above blood tests (as will acute CMV
and toxoplasmosis). A more specific test is to detect IgM towards the EBV viral
capsid antigen.

The GP should not prescribe amoxycillin or ampicillin for Miss Banfi’s sore throat
as both of these antibiotics can precipitate a severe rash in patients with acute EBV
infection. There is no specific management for glandular fever, although Miss Banfi
should avoid any contact sports for a few months as there is a risk of damage to the
enlarged and delicate spleen. Miss Banfi may, however, derive symptomatic benefit
from analgesics and throat lozenges.
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Mr Farquhar is a 22-year-old trainee accountant who presents to his GP with a lump in the left side of
his neck. The lump has been present for a couple of weeks and has gradually been increasing in size.
Mr Farquhar remarks that he has had a slight swelling in the same place on two previous occasions, but
the lump was less prominent and gradually disappeared over the course of a week. On specific ques-
tioning, both of these previous episodes corresponded with an upper respiratory tract infection. The
last episode was approximately one month ago. His current lump is not painful. His is aware of no other
lumps. He is currently well, takes no regular medications, and has no allergies. He is teetotal, does not
smoke, and has never smoked.

On examination, there is a single palpable lesion in the left anterior triangle, anterior to the junction
of the superior third and inferior two-thirds of sternocleidomastoid. The lump does not move when Mr
Farquhar is asked to swallow or stick out his tongue. The lump is smooth, non-tender, fluctuant, and
non-pulsatile. It measures approximately 2.5 cm x 2 cm and is not mabile.
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Which diagnosis is most likely?

It is most likely that Mr Farquhar has a branchial cyst — a fluctuant, non-tender
lump in the upper third of the neck anterior to sternocleidomastoid. Branchial cysts
are congenital epithelial cysts that result from failure of obliteration of the second
branchial cleft. Despite being congenital, the cyst may not present clinically until
early adulthood. They are usually unilateral, about 60% are in the location described
in the case above, and about 80% present as a persistent swelling. The remaining
20% that present as intermittent swellings often coincide with upper respiratory
tract infections. It is likely that the two previous neck lumps that Mr Farquhar
describes represent such phenomena, but it is also possible that the lumps were
reactive lymph nodes.
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Neck lump

Short case

Miss Pelegrini is a 23-year-old waitress who presents to her GP with a 2-month history of a lump in her
neck. She does not think that the lump has changed in size, and reports that it is not painful. She is not
aware of any other lumps. She has otherwise been fit and well, and reports no systemic symptoms.
There is no history of trauma to the neck. She has no significant past medical history, and her only regu-
lar medication is the combined oral contraceptive pill. She smokes 20 cigarettes a day, and consumes
approximately 15 units of wine each week.

Examination reveals a non-midline 1.5 cm x 1.5 cm lump in the left anterior triangle of her neck. The
lump has smooth regular borders and is fluctuant. It is non-tender. The lump cannot be moved sepa-
rately from the overlying skin, but is mobile over deeper tissues. It does not change position when Miss
Pelegrini is asked to swallow or when she is asked to stick her tongue out. There is a punctum overlying
the lump, but no other skin changes. There is no cervical lymphadenopathy.

What is the most likely diagnosis? What treatment should Miss Pelegrini be offered?

The examination findings are of a cystic (fluctuant) lump within the skin, hence
this is likely to be a dermoid cyst or epidermal cyst. Dermoid cysts are either
formed at embryological lines of fusion (hence a neck dermoid would be midline)
or following a puncture injury (as an ‘implantation’ dermoid). Miss Pelegrini’s lump
is neither in the midline, nor follows any known trauma to the neck. Coupled with
the fact epidermal cysts are more common than dermoids, it is most likely that this
is an epidermal cyst.

Epidermal cysts are formed when sebaceous glands are blocked — hence they are
often associated with a punctum. They can occur on any part of the skin other than
the palms or soles, since these areas have no sebaceous glands.

Epidermal cysts may be excised — partly for cosmetic reasons, and partly to avoid
the possibility of infection. The cyst is excised under local anaesthetic. An incision
is made adjacent to the punctum, and the cyst is removed with the capsule intact. If
the entire cyst is not successfully removed it is liable to recur.
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Miss Phelps is a 32-year-old lifeguard who presents to her GP with a midline neck lump. The lump has
been present for a couple of months, but Miss Phelps is not sure whether it has changed in size. The lump
is not painful, and Miss Phelps is not aware of any other lumps. On direct questioning, she reports that
she has become rather irritable towards her boyfriend recently. Her appetite has increased, although
she has gained no weight. In addition, she reports that her eyes have started to feel rather ‘gritty’ and
wonders whether she may be developing hayfever. Miss Phelps is otherwise well. She has no significant
medical history and takes no medications. She smokes about 10 cigarettes daily, but does not drink
alcohol. There is no significant family history.

On examination, Miss Phelps has a diffuse midline swelling in the lower third of her neck. The lump
measures approximately 6 cm across. It is non-tender, and moves upwards when Miss Phelps is
asked to swallow. The lump is smooth and there are no palpable nodules within it. There is no cervical
lymphadenopathy.

Miss Phelps’ pulse is 105 bpm, regular. Her palms are rather sweaty. The GP notes that she has exoph-
thalmos and is also able to demonstrate lid lag.

What is the likely diagnosis? Would you like to request any investigations? How should Miss Phelps be
managed?

8582 1U0YS

Miss Phelps probably has Graves’ disease. She has a smooth goitre, is clinically
hyperthyroid, and also has signs of thyroid eye disease. In the context of hyperthy-
roidism, eye signs only occur with Graves’ disease. Interestingly, smoking increases
the risk of Graves’ eye disease and thus Miss Phelps should be advised to stop
smoking.

The next step should be to confirm Miss Phelps’ thyroid status by requesting
serum TSH and, possibly free T, and free T,. A suppressed serum TSH level with
elevated free T, and free T, would support the diagnosis.

Miss Phelps should be referred to a specialist endocrine clinic. There are four
broad treatment options available to her:

1) Antithyroid medication: drugs such as carbimazole and propylthiour-
acil are used for control of symptoms for up to about 18 months in the
hope of remission. Those who recur need definitive treatment with either
radio-iodine or surgery. Patients taking carbimazole need to be warned of the
rare but serious risk of agranulocytosis, and must be advised to seek urgent
medical attention if they develop signs of infection.

2) B-Blockers: remember that thyroxine essentially makes tissues more sensitive
to adrenaline and noradrenaline, hence -blockers counteract the symptoms
of hyperthyroidism.

3) Radio-iodine (**'I): but about 10% of patients will be hypothyroid within
5 years. In addition, Graves’ eye disease is a relative contraindication to
radio-iodine, and women of child-bearing age must be warned not to become
pregnant within 6 months of receiving treatment.

4) Total thyroidectomy and subsequent lifelong replacement therapy with
levothyroxine.




What are the anatomical boundaries of the anterior and posterior triangles of the neck?

The boundaries of the anterior triangle are the inferior ramus of the mandible, the anterior border of sterno-
cleidomastoid, and the midline of the anterior neck. Clinically speaking, lumps superficial, within, or deep to
sternocleidomastoid are also considered to be within the anterior triangle.

The boundaries of the posterior triangle are the posterior border of sternocleidomastoid, the superior
border of the clavicle, and the anterior border of trapezius (see Fig. 4.1).

Inferior ramus Submental triangle

of mandible

Anterior triangle Submandibular triangle

Sternocleidomastoi Carotid triangle
muscle

Posterior triangle Muscular triangle

Trapezius Occipital triangle

Supraclavicular triangle

Clavicle

Figure 4.1 Triangles of the neck.

A patient presents with intermittent painful swelling of the parotid gland on one side of his face. Which
single question will you ask him about precipitants of the swelling?

The key question is to ask the patient whether the painful swelling is related to eating. This history is typical
of sialolithiasis - salivary gland calculi. Calculi may get stuck in the salivary duct(s), causing outflow obstruc-
tion. Increased salivary production during eating produces increased back-pressure into the gland which
results in painful distension.




What are the characteristic features of the MEN syndromes?

The MEN syndromes represent a predisposition to specific endocrine tumours and are inherited in an
autosomal dominant fashion. There are three main syndromes:

1) MEN-1
- Parathyroid (hyperplasia or adenoma)
- Pituitary (prolactinoma or growth hormone-secreting tumour)
- Pancreas (insulinoma, gastrinoma, non-functional)
2) MEN-2A
- Thyroid (MTC)
- Adrenal (phaeochromocytoma)
- Parathyroid (hyperplasia or adenoma)
3) MEN-2B
- Thyroid (MTC)
- Adrenal (phaeochromocytoma)
- Mucocutaneous neuromas

What is the Ann Arbor classification for staging lymphoma?

There are four principal stages to the Ann Arbor classification:

i) Lymphoma in a single region, usually one lymph node.
i) Lymphoma in two separate lymph node regions on the same side of the diaphragm.
i) Lymphoma on both sides of the diaphragm + the spleen.

iv) Disseminated extra-nodal disease.

Turner’s syndrome (45 XO0) is associated with which neck lump?

Cystic hygromas are strongly associated with Turner’s syndrome.

Sjogren’s syndrome is a risk factor for which neck lump?

Patients are at increased risk of non-Hodgkin’s lymphoma.




What is the surface anatomy of the thyroid gland?

The isthmus of the thyroid gland lies inferior to the cricoid cartilage, over the second and third tracheal rings -

lower than most people think. The lateral lobes extend superiorly as far as the middle of the thyroid cartilage,
and inferiorly as far as the sixth tracheal ring. See Fig. 4.2.

Figure 4.2 Surface anatomy of the thyroid gland.

What is the pathophysiology of (1) Graves’ disease and (2) Hashimoto’s disease?

1) Graves’ disease is an autoimmune non-destructive, stimulatory thyroid disease. The underlying
mechanism is antibody-mediated stimulation of the TSH receptor (sometimes referred to as type V

hypersensitivity). It presents as hyperthyroidism and exophthalmos (due to infiltration of the extra-
ocular muscles by immune cells).

2) Hashimoto’s diseaseis an autoimmune destructive thyroid disease. Antithyroid antibodies are present,
including antibodies to the TSH receptor but they are non-pathogenic. The underlying mechanism

is T-cell-mediated destruction of the thyroid gland (type IV hypersensitivity). It usually presents as
hypothyroidism.




Which histological types of thyroid neoplasia are there? Which are most common?

The following are all types of thyroid neoplasia:
e Papillary (~60%)
Follicular (including Hirthle cell tumours) (~25%)
Medullary (~5%)
Lymphoma (~5%)
Anaplastic (rare)

Metastases (rare)

What are the indications for prophylactic thyroidectomy?

Thereis a significant risk of MTC in children with a family history of MEN-2A, MEN-2B, or familial MTC (FMTC). The
underlying mutationsin the RET proto-oncogene are inheritedin an autosomal dominant manner (chromosome
10q). In contrast to sporadic MTC, the familial form is more likely to be bilateral and metastasize early. As such,
it is recommended that these children undergo prophylactic thyroidectomy and lifelong replacement with
levothyroxine therapy. The timing of surgery depends upon the underlying condition. Current British Thyroid
Association/Royal College of Physicians guidelines recommend surgery at the following ages:

e MEN-2A: before 5 years
e MEN-2B: before 1 year

e FMTC: after 10 years
More precise indications for age-related prophylactic thyroidectomy are being considered based upon the
actual codons inherited.




What are the potential complications of thyroidectomy?

As with any surgical procedure, we can divide complications into those specific to the particular operation,
and complications of surgery in general:

1) Potential complications specific to thyroidectomy:

- Injury to the recurrent laryngeal nerve(s). Risk 1 in 100. Unilateral damage produces a weak, hoarse
voice. Bilateral damage may require tracheostomy.
Injury to the superior laryngeal nerve(s). Risk 1 in 20. Damage leads to difficulties adjusting the pitch
of phonation - for example difficulty shouting or singing.
Transient voice changes. Risk 1 in 10. Occurring in the absence of nerve injury, and lasting 3-6
months.
Transient hypocalcaemia. Risk 1 in 6. Due to bruising of the parathyroid gland.
Hypoparathyroidism. Risk 1-2 in 100. Due to parathyroid gland damage.
Hyperthyroid storm. Very rare. If hyperthyroid patients are not adequately medicated prior to sur-
gery, large concentrations of thyroid hormones may be released during surgery. Mortality may be
as high as 20-30%.

- Post-operative haemorrhage and airway compromise. Very rare, but very serious.

Potential complications of surgery in general:

- Infection.

- Hypertrophic or keloid scarring.

- Thromboembolism (deep vein thrombosis (DVT) or pulmonary embolism (PE)).

- Anaesthetic complications (e.g.inadequate analgesia, respiratory depression, urinary retention, car-
diac depression).

How does the tachycardia seen with hyperthyroidism differ from the tachycardia seen in generalized
anxiety states?

The tachycardia associated with hyperthyroidism can be distinguished from anxiety-driven tachycardia in
two ways:

1) Rhythm: hyperthyroidism is often associated with atrial fibrillation, particularly in older patients.

2) Timing: tachycardia due to hyperthyroidism will persist while the patient is sleeping, while tachycardia
due to anxiety should disappear.




In euthyroid patients with a solitary nodule on clinical examination, what features of the history and
examination will raise your suspicions of thyroid malignancy?

There are a number of features that increase the likelihood that a thyroid nodule is malignant:

1) Demographic factors
- Male sex
- Age <20yearsor >70 years

2) History
- Rapid growth
- Compression symptoms (e.g. dysphagia, dysphonia, hoarseness)
- Previous neck irradiation
- Family history of MEN or familial MTC

3) Examination
— Firm, hard nodule
- Fixity to adjacent structures
- Cervical lymphadenopathy
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Core case

Haematemesis

Core case

' Read through the sections in red, covering up the sections in white that follow
so that you don’t see the answer. At the end of each red section, try to answer the
® question before reading on.

Itis 3a.m.and anambulance arrives at accident and emergency (A&E) carrying Mr Chris Tucker, a 42-year-
old man of no fixed abode. He has blood down his chin and over his shirt, but is alert and orientated. The
emergency services were called out by the staff of a local night shelter. Mr Tucker was trying to gain
access to it but this was denied due to his intoxication. As he argued with the staff, he began to vomit.
The staff saw he was vomiting blood and called for an ambulance. The paramedics state that en route
to the hospital he retched and brought up a few spoonfuls of blood plus clots. Mr Tucker is immediately
placed in the resuscitation room.

How will you manage this patient?

First of all, call for help. You cannot manage an emergency alone — it involves
teamwork. Call for help and involve your seniors.

Second, this patient has potentially lost a lot of blood. Start with ABCDE —
Airways, Breathing, Circulation, Disability, Exposure.

Airways: ensure these are patent. Beware of blood in the oropharynx in a patient
with haematemesis. If necessary, use a Yankauer sucker to remove the blood.

Breathing: is the patient able to talk? Are there any signs of respiratory distress
(tachypnoea, use of accessory muscles, stridor, gurgling)?

Circulation: does he have a pulse? Is he in shock (tachycardia, narrow pulse pres-
sure, postural hypotension)?

Disability: what is the patient’s Glasgow Coma Score (GCS)? Always calculate
this in an emergency as a GCS = 8 (or rapidly dropping towards that point)
means the patient will soon be unable to maintain their own airway and needs
intubating urgently. If you can’t remember the components of a GCS in an
emergency, use the AVPU score (patient is Alert, responds to Voice, responds
to Pain or is Unresponsive), where an avPu score (i.e. a patient who is respond-
ing to painful stimuli but not voice) is roughly equivalent to a GCS = 8.

Exposure: The patient may have suffered multiple trauma and have various sites
of blood loss. Always expose the patient or you'll be caught out by unsuspected
wounds.

Mr Tucker looks dishevelled and is obviously inebriated. He starts to tell you about his days in the army
as the team take his vital observations, suggesting his airway is clear and he is breathing. He has a heart
rate (HR) of 130 bpm, respiratory rate of 30/min and blood pressure (BP) of 86/52 mmHg (supine). His
oxygen saturations are 97% on air. His GCS is 15/15 and full exposure of his body reveals yellow (old)
bruising over his forearms but no other obvious signs of trauma.

What is your next step?
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Mr Tucker is in shock, i.e. he has an inadequate circulating volume, often defined
as a BP <90/60 mmHg. He needs fluid resuscitation:

¢ Getintravenous (IV) access: insert a large bore (14G-16G) cannula into each
antecubital fossa.

¢ Take bloods for:

— Full blood count (?how anaemic is this patient — although note that it takes
time for haemodilution to cause a drop in haemoglobin concentration or
haematocrit as both red blood cells and plasma volume are lost equally
when bleeding).

— Clotting (?bleeding tendency that needs correcting).

— Urea and creatinine (?hypovolaemia/acute renal failure — also an elevate d
urea would indicate a significant gastrointestinal (GI) bleed (effectively a
large protein meal) that had gone on long enough to be digested and broken
down into urea).

— Electrolytes (?electrolyte disturbance from vomiting). K* may be elevated
due to destruction of ingested red blood cells.

— Liver enzymes (?liver disease, a major cause of oesophageal varices and
therefore of haematemesis).

— Cross-match four to six units of blood (check local guidelines on
haematemesis).

¢ Volume resuscitation:
— Giveup to 2 L of warmed normal saline (as 250 ml aliquots) stat (i.e. allowed to
go in as rapidly as possible under gravity monitoring HR and BP for response).
— Consider giving 1 or 2 units of blood" if there is fresh blood on digital
rectal examination (suggesting ongoing bleeding) or signs of shock despite
giving the normal saline, such as a postural drop in BP of >15 mmHg, or a
systolic BP <100 mmHg. Use O, Rh-negative blood if type-specific blood

has not yet arrived.

* Monitoring: insert a urinary catheter (to monitor renal function) and central
venous pressure (CVP) line if':
— Elderly and shocked patient: >60 years old and systolic BP <100 mmHg or
Rockall score >3.
— Severe cardiac, respiratory, or renal disease.
— Patient requires more than four units of blood.
— Initial Rockall score >4.

" Local protocols regarding the need to transfuse blood or insert a CVP line can vary between
hospitals.

Two large-bore cannulae are inserted, bloods are taken, and 2 L of warmed normal saline started.
Mr Tucker is observed carefully for 5 minutes. His HR is now 110 bpm and his BP has risen to
100/61 mmHg.

What is you next step now that the patient is stable?

You need to establish where the blood came from, as it can be easy to confuse
haematemesis (vomiting blood) with haemoptysis (coughing up blood), particularly
when only small amounts of blood are being brought up.
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Mr Tucker is adamant that he has not been coughing up the blood, but rather vomiting it. This, plus the
paramedics’ description of retching and bringing up blood with clots (due to the action of stomach acid on
blood), is highly suggestive of haematemesis: upper Gl haemorrhage manifesting as vomiting of blood.

What are the causes of haematemesis?

Haematemesis is due to bleeding in the upper GI tract (proximal to the ligament
of Treitz that demarcates the boundary between the duodenum and jejenum).
Potential causes are:

( )

Oesophagitis/gastritis/duodenitis
Bleeding peptic ulcer (gastric or duodenal)
Oesophageal varices

Mallory-Weiss tear
Oesophageal cancer
Gastric cancer

Arteriovenous malformations
Bleeding diathesis
Trauma to oesophagus or stomach

Vascular angiodysplasia in oesophagus or stomach (e.g. Dieulafoy lesion, scleroderma
(‘watermelon stomach’), hereditary haemorrhagic telangiectasia)

Boerhaave's oesophageal perforation
Haemobilia
Aorto-enteric fistula

N J

The consultant asks you to calculate Mr Tucker’s Rockall score.

What is the Rockall score and what is it used for?

The Rockall score! was developed to predict the risk of rebleeding and mortality
in patients with upper GI haemorrhage, but is often used as an indicator for severity
that helps guide urgency of endoscopy. The scoring system is given in Table 5.1.

! Rockall TA, Logan RF, Devlin HB, Northfield TC (1996). Risk assessment after acute upper gastroin-
testinal haemorrhage. Gut, 38: 316-321.

Table 5.1 The initial Rockall scoring system (pre-endoscopy)
O points 1 point 2 points 3 points

Age <60 years 60-79years >80 years

Shock HR>100bpm Systolic BP
<100 mmHg

Comorbidities Heart failure, Renal failure,
ischaemic liver failure,
heart disease, disseminated
any major malignancy
comorbidity
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The criteria in Table 5.1 are used to calculate the initial Rockall score, which is based
on clinical findings alone. In addition, there are criteria based on findings at endos-
copy that serve to calculate the final Rockall score (a combination of pre- and post-
endoscopy findings) (Table 5.2).

Table 5.2 The final Rockall score (post-endoscopy)
0 points 1 point 2 points 3 points
Stigmata Blood in the upper
of recent Gl tract, adherent
haemorrhage clot, visible, or
spurting blood
vessel
Diagnosis Mallory-Weiss  All other Malignancy of
tear,nolesions diagnoses  upper Gl tract
identified

Haematemesis carries an overall mortality of 10% and is therefore a very serious condition. You need to
establish whether Mr Tucker is a candidate for emergency endoscopy.

What are the indications for an emergency endoscopy in a patient with haematemesis? What other
investigations would you request?

Guidelines on how urgently this should be performed vary between hospitals but
the general view is that an emergency endoscopy (i.e. as soon as possible) is required
if there is:

¢ suspicion of continuing upper GI bleeding
* suspicion of oesophageal varices as the cause of bleeding

¢ an initial Rockall score >3. If the score is >6, the patient probably needs sur-
gery rather than endoscopy, although the decision to take someone to theatre
is not made on the Rockall score alone, or

¢ if the patient has an aortic graft — in this case you should suspect aorto-enteric
fistula until proven otherwise.

In addition to an oesophagogastroduodenoscopy (OGD), you should consider
the following investigations for haematemesis patients:

¢ Erect chest radiograph. A perforated peptic ulcer may cause both haemate-
mesis and a pneumoperitoneum (although peptic ulcers tend to either bleed
or perforate, but rarely do both). You may also see a left-sided pleural effusion
if there has been a Boerhaave’s perforation.

¢ Computed tomography (CT) scan of the chest—-abdomen. All patients with
a known aortic graft (e.g. to repair an aortic aneurysm) require a CT of the
chest—abdomen to rule out an aorto-enteric fistula.



92

Haematemesis

To determine if Mr Tucker qualifies for an emergency endoscopy, you take a history. You are interested
in trying to establish the aetiology of his haematemesis and, in particular, whether he has oesophageal

varices.

What questions will you specifically ask on the history?

Presenting complaint and systemic enquiry

*

L]

How much blood has the patient vomited?

What exactly was the character of the vomit? Fresh blood suggests an upper
GI bleed. ‘Coffee grounds’ suggests blood that has been partially digested by
stomach acids but might be confused with faeculent vomiting, as may occur
with small bowel obstruction.

Melaena (tarry black stools) or frank blood in stool? Suspect ongoing upper
GI haemorrhage. Melaena is due to an upper GI haemorrhage and digestion
of the blood during GI transit. Haematochezia is fresh blood in the stools. It
is usually due to lower GI haemorrhage but can be due to an upper GI haemorr-
hage if the bleeding is profuse or the GI transit time fast (note that blood can
act as a cathartic, reducing transit time).

Did forceful vomiting trigger the haematemesis? Suspect a Mallory—Weiss
tear or Boerhaave’s perforation.

Recent weight loss? Suspect upper GI malignancy.

Problems swallowing? Suspect oesophageal malignancy.

Easy bruising, distended abdomen, puffy ankles, lethargy? Suspect liver
failure. This could explain a bleeding tendency and/or, if the liver is cirrhotic,
explain oesophageal varices.

Epigastric pain? Gnawing epigastric pain suggests gastric carcinoma.
Epigastric pain worse on touching his toes suggests gastro-oesophageal reflux
disease (GORD).

Past medical history

L4

*

Previous upper GI haemorrhage? How was it managed?

Heartburn or epigastric pain? Suspect a bleeding peptic ulcer or bleeding
oesophagitis/gastritis/duodenitis.

History of GORD? If no diagnosis of GORD, history of reflux or waterbrash?
Chronic GORD causes oesophagitis and, ultimately, Barrett’s oesophagus and
adenocarcinoma.

Aortic repair with grafts? Suspect an aorto-enteric fistula until proven otherwise.
Bleeding tendency? Suspect a clotting problem that needs correcting.

Chronic liver disease? Suspect both a bleeding tendency and oesophageal
varices.

Drug history

L]

L]

Anticoagulants (e.g. warfarin)? Suspect a clotting problem.

Regular non-steroidal anti-inflammatory drugs (NSAIDs), aspirin, ster-
oids, or bisphosphonates? Suspect peptic ulcer disease.
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¢ Remember that many drugs can cause liver toxicity long term (e.g. methotrex-
ate, a-methyldopa, amiodarone).

¢ B-Blockers may mask the signs of shock by preventing a tachycardia in a
patient who is hypovolaemic.
Social history

¢ Excessive alcohol consumption? Increases the risk of cirrhosis leading to
oesophageal varices, gastritis, and peptic ulcer disease.

¢ Smoking? Increases the risk of peptic ulcer disease and upper GI malignancy.

¢ IV druguse? Tattoos? Suspect chronic viral hepatitis leading to liver cirrhosis.

Mr Tucker is unsure whether the vomiting triggered the haematemesis or whether it was haematem-
esis from the very beginning. He tells you that he had drunk four 2-L bottles of cider that day and admits
that he drinks about two 2-L bottles of cider every day. He frequently has heartburn but denies any
reflux. He smokes ‘as much as [he] can’ and admits to having takenillicit drugs in the past, saying ‘you
name it, 've done it". He has never had any surgery and there’s been no change in his stools or weight.
He does not take any regular medications.

What will you look for on examination?

Look for the following in particular:

Oninspection

¢ Tattoos? Needle track marks? Piercings? All are risk factors for chronic viral
hepatitis which can cause cirrhosis (in turn causing a bleeding tendency and/
or oesophageal varices).

¢ Signs of liver disease: jaundice, scratch marks (jaundice is itchy), bruising,
spider naevi (more than four), palmar erythema, Dupuytren’s contracture
of the palm, gynaecomastia, ascites, ankle oedema, caput medusae? Suspect
liver cirrhosis.

¢ Purpura? Suspect thrombocytopaenia (e.g. immune thrombocytopenic pur-
pura (ITP), chronic liver disease).

¢ Thoraco-abdominal scar? Has the patient had an abdominal aortic aneurysm
(AAA) repair with a graft?

¢ Cachexia? Suspect malignancy.

Abdominal palpation
¢ Hepatomegaly? Suspect liver disease.

¢ Splenomegaly? Suspect portal hypertension (usually, but not always, due to
liver cirrhosis).

» Epigastric tenderness? Suspect peptic ulcer disease or gastritis/duodenitis.
¢ Epigastric mass? Supraclavicular lymphadenopathy (Virchow’s node)?
Suspect malignancy.
Digital rectal examination

* Haemorrhoids? Suspect portal hypertension. Remember that internal haem-
orrhoids are not palpable.
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¢ Melaena or haematochezia? Confirms a GI bleed. Melaena is due to upper
GI bleed. Haematochezia is usually a lower GI bleed but can rarely be due to
upper GI bleeds and a rapid GI transit time. Faecal occult blood testing may
be performed but rarely affects management.

Mr Tucker is jaundiced, has signs of recent IV drug use, and several tattoos. He is thin, but not cachectic.
He has palmar erythema and at least 10 spider naevi over his chest and shoulders (see Fig. 5.1). A digital
rectal examination is unremarkable.

I.":;f""-‘j“" B ,
Figure 5.1 Photograph of spider naevion the chest.

What will you tell the gastroenterology registrar about Mr Tucker’s need for an urgent endoscopy?

Mr Tucker is a 42-year-old male of no fixed abode and significant alcohol abuse
who presented with haematemesis. He is stable and shows no signs of ongoing
upper GI bleed. He has an initial Rockall score of 5 due to a systolic BP <100 mmHg
at presentation and signs of liver failure (spider naevi, palmar erythema). There
is also a suspicion of oesophageal varices due to the liver disease (high alcohol
intake, jaundice, caput medusae, IV drug use, tattoos). Because of this, he needs an

emergency endoscopy.
The gastroenterology registrar agrees that an emergency endoscopy is required. Meanwhile, the erect
chest radiograph and blood results become available. The erect chest radiograph is normal. The blood
results show:
Hb 12.7 g/dL
RBC 3.2x10%2cells/L
wCC 5x10°cells/L
Platelets 105 x 10° cells/L
MCV 112 fL
Albumin 20g/L
Bilirubin 62 uM
ALT 105U/L
AST 94 U/L
ALP 52 U/L
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GGT 230 U/L
Serum amylase 56 U/L

Urea 9.1 mM
Creatinine 102 uM

Na 136 mM

K 4.1 mM

PT 21.5 seconds
APTT 52 seconds

(Hb, haemoglobin; RBC, red blood cell [count]; WCC, white cell count; MCV, mean corpuscular
volume; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase;
GGT, gamma-glutamyl transferase; PT, prothrombin time; APTT, activated partial thromboplastin time)

What do these blood results suggest? Are there any further investigations you will request in light of
his history, examination, and initial blood results?

Mr Tucker’s blood results show:

¢ Macrocyticanaemia: the high MCV is consistent both with alcohol consump-
tion (although the mechanism by which this causes macrocytosis remains
unclear) and vitamin B,, or folate deficiency anaemia. Note that the haemo-
globin is borderline low. Haemorrhage causes a proportional loss of blood
volume and blood contents, so the concentration of red cells and haemoglob-
in won’t change until at least 24 hours after a haemorrhage, by which stage
the kidneys will have retained fluid but red blood cells will not yet have been
replaced. The very slight anaemia is more likely due to malnutrition — this
patient is homeless and therefore at high risk of malnutrition and deficiency
of folate and/or vitamin B ,.

¢ Low albumin: this is most likely due to chronic liver disease but could be due
to malnutrition (insufficient protein in diet), malabsorption, or renal neph-
rotic syndrome (losing albumin via kidneys).

¢ Raised liver enzymes (ALT, AST) suggesting damage to hepatocytes, which
would be consistent with alcohol abuse and liver cirrhosis.

+ Raised bilirubin. This explains the jaundice.

¢ Raised GGT, particularly in the absence of any changes to ALD, is consistent
with alcohol abuse.

¢ Prolonged clotting times: clotting factorsIL, VII, IX, and X (which mainly affect
the PT but also the APTT) are made by the liver, hence prolonged clotting times
are consistent with liver disease. More importantly, it suggests a bleeding ten-
dency which may cause, and will certainly exacerbate, any upper GI bleeding.

¢ Raised urea: in the presence of normal renal function (e.g. normal creatinine),
this is known as ‘pre-renal uraemia’ In this case, it is probably a reflection of
increased protein ingestion due to blood in his GI tract.

You should arrange for the following investigations:

¢ Viral hepatitis and HIV serology. Given Mr Tucker’s tattoos and evidence of
IV drug use, he should be screened for viral hepatitis and HIV. Remember that
HIV testing requires explicit consent.
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¢ Urinalysis. Mr Tucker has low albumin so you should rule out proteinuria,
which would suggest a nephrotic syndrome (losing protein via the kidneys).

It is difficult to accurately identify the aetiology of haematemesis until endoscopy is performed.

How would you manage any haematemesis patient whilst they await endoscopy? Is there anything you
would do differently or in addition in the case of Mr Tucker, and why?

All patients awaiting endoscopy for haematemesis should be managed as follows:

* Regular observation. Hourly to begin with. Every 30 minutes if | BP or THR.

¢ Nil by mouth. The patient must remain nil by mouth until the endoscopy is
performed. Stomach contents will obstruct the view at endoscopy and carry a
significant risk of aspiration into the lungs during the procedure.

¢ Fluids. All patients will need ongoing IV fluids as they are nil by mouth and
potentially still bleeding.

¢ Correct coagulopathy. If your clotting screen has identified a clotting abnor-
mality, you should attempt to address this.

Mr Tucker should additionally be managed for his suspected chronic liver disease
and oesophageal varices using the SIGN Guidelines 2008:

¢ Reduce portal hypertension. Glypressin is an ADH agonist that reduces
mesenteric blood flow and thus reduces portal pressure. An IV infusion is
effective in about 80% of patients.

¢ Antibiotic cover. If the patient has suspected liver disease (as in this case),
they should also receive fairly broad-spectrum antibiotics (e.g. ciprofloxacin)
prior to endoscopy, as up to 50% of patients with liver disease and upper GI
bleeding develop sepsis.

Finally, given Mr Tucker’s history of alcohol abuse and potential malnourishment,
you should consider:

¢ Thiamine. To prevent Wernicke’s encephalopathy in someone who is poten-
tially malnourished.

¢ Monitoring for alcohol withdrawal symptoms. If present, give chlordiazepoxide.

- What forms of imaging could be used if endoscopy failed to reveal the source of bleeding?

¢ Angiography. A femoral catheter is sited and used to inject a contrast agent
into the coeliac axis and superior mesenteric artery. In this way, actively bleed-
ing vessels can be visualized.

¢ Laparotomy. In some cases (especially with posterior peptic ulcers), it is
necessary to proceed to laparotomy to visualize and stop the bleeding.

The endoscopy is performed and reveals a bleeding, distended oesophageal vein in the distal oesophagus.

How will the gastroenterologist manage the bleeding oeosphageal varix?
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The gastroenterologist needs to stop the bleeding (Fig. 5.2). This can be done by:

¢ Endoscopic band ligation. This is the preferred method for stopping a bleed-
ing oesophageal varix. Rubber bands are placed on the end of the endoscope
and used to ligate the bleeding vessel and any other obviously distended
vessels.

¢ Endoscopicsclerotherapy. This is usually not performed first line in oesopha-
geal varices as it can induce necrosis of the oesophageal mucosa and is less
effective than banding.

¢ Balloon tamponade. A tube is passed down into the stomach. A terminal bal-
loonisinflated in the stomach to keep the tube in place and the stomach is aspi-
rated of its contents. A second balloon along the length of the tube is inflated
to apply pressure to the bleeding vein and induce haemostasis. This technique
is associated with a rebleed rate of 50% and serious complications (oesopha-
geal ulceration and aspiration pneumonia) in 15-20%. Thus it is reserved for
when endoscopic band ligation has failed or is not possible because of blood
obstructing the view.

¢ Transjugular intrahepatic portosystemic shunt (TIPS or TIPSS). This com-
plex procedure involves passing a catheter down the jugular vein and creating
a shunt from a hepatic vein to the portal vein to relieve the portal hyperten-
sion. If this is not possible, a portosystemic (aka portocaval) shunt can be
placed surgically (see below).

¢ Portocaval (portosystemic) shunt. This surgical technique involves placing
a shunt between the portal and systemic circulation, thus bypassing the liver
and reducing the portal hypertension that is causing the oesophageal varices.

[ Bleeding varices on OGD ]

(3, 6, and 12 months)

Band ligation
Bleeding stopped
Still bleeding § StoPP
Sclerotherapy
Bleeding stopped
Still bleeding € stopp
Balloon tamponade
TIPSS
Bleeding stopped
Still bleeding
Surgery: laparotomy to Banding to eradicate
form a portosystemic varices
shunt . . Recurrent bleeding
Varices eradicated l
Regular follow up ’ [ Surgical referral ]

Figure 5.2 The management of bleeding oesophageal varices.
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Remember that a major role of the liver is to metabolize many substances
absorbed by the gut into the portal circulation (‘first-pass metabolism’) so that
the blood is ‘detoxified’ before entering the systemic circulation. By placing
a shunt that bypasses the liver, many toxins absorbed by the gut will enter
the systemic circulation and can trigger an encephalopathy. Because of this,
portocaval shunts are now rarely performed.

- What long-term management might be offered to Mr Tucker for his portal hypertension?

¢ Lifestyle advice. It is essential you tell him to stop drinking alcohol and smok-
ing. Although the likelihood of success in changing such deeply embedded
habits is small, the recent dramatic events may help reinforce the need for
such changes in Mr Tucker, particularly if the advice is given by a doctor.

¢ Keep his BP low. This minimizes the chances of oesophageal varices rebleed-
ing. Typical agents used include propanolol or isosorbide mononitrate (espe-
cially if B-blockers are contraindicated, e.g. in asthma).

¢ Antibiotics. A 1-week course of antibiotics (e.g. ciprofloxacin) should be con-
sidered in patients with liver cirrhosis and upper GI bleeding, as 50% of them
will develop sepsis.

¢ TIPS/TIPSS. See above.

¢ Treat encephalopathy. The liver usually removes lots of dietary toxins from
the blood before they reach the systemic circulation. If this filtering does not
occur due to liver failure or portosystemic shunts, the patient is at risk of
encephalopathy. If patients develop encephalopathy, they can be placed on a
very low protein diet and given lactulose or enemas to decrease GI transit time
and minimize GI absorption. Lactulose also reduces the pH in faeces, making
the environment more hostile to ammonia-producing bacteria.
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Short cases

The following is a clerking from A&E for a patient:

16/05/2008  12:15pm Ewmergency Department

Tanya Dimitriopolous 48 Female
B.IB.A. = brought in by ambulance

BLBA. TAH BSO = total abdominal hysterectomy =
and bilateral salpingo-oophorectomy

H. ¢ L
PC/ Aematemesis ++ BS = bowel sounds

HpC/ Feeling fine till this AM (11:00). Sudden urge to vomiz. GCS = Glasgow Coma Score
Vomit (x2) contained “dark clots” but o frank blood.
Has ot opened bowels today. ° melaena ° PR blood recently.

— CN = cranial nerves

—  DRE = digital rectal examination

PMHx/  Chronic back pain. LN = lymph nodes -
Appendicitis (appendicectomy aged 16) — gl
TAH BS0 for fibraids (2yrs ago)

Rx/ Touprofen 800wg tds

SHx/ ° smake (vever)

EzOH ‘“sccasional glass of wine”

FHx/ Nil of nate. 2 children aged 11 and 16, bath well. Parents alive and well.

0/E Alert but pale and anxious.
Alrway: patent

Breathing:  tachypnoeic (30/min)
Cireulation:  BP 91/62 = >500 mL Hartmann’s given stat.

ovs Resp / Abds Neiirs

\
arganomegaly CN I=XII normal
///\\4//X\7’ nermias G&s /1D

1 z f 1 ) masses Upper + lawer limb neurd narmal
BS present
DRE = melaena

° muemauis ° LN, trachea centeal

Imp/ XHOOOOOCXXXNK

—_Plan/ _ Bloods: FBC, clotting, UEEs, creatinine, liver enzymes, albumin, amylase.

Crass_match 4 units

Fluids: 500 ml Hartmann’s, check BP in 30 min

CXR erect ——> NORMAL

Hand aver o medics o
JDNash F2 1519

115 /85
HO /6

N
Vd
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What is the most likely diagnosis?

The presence of ‘dark clots’ in vomit is strongly suggestive of blood that has been
modified by stomach acid, and thus of an upper GI bleed. This would also explain
the melaena (dark faeces due to blood modified during intestinal transit). The most
likely diagnosis for any upper GI bleed in someone who takes regular ibuprofen and
has heartburn is a bleeding peptic ulcer. However, as was stated in the core case,
note that it is difficult to diagnose the aetiology of upper GI bleeds accurately until
endoscopy is performed.

An OGD was performed and revealed an actively bleeding peptic ulcer in the
fundus of the stomach. The bleeding was stopped using an endoscopic adrenaline
injection around the ulcer, and an infusion of omeprazole (a proton pump inhibitor)
was started after the endoscopy to reduce the risk of rebleeding. Biopsies were taken
and revealed that the ulcer was positive for Helicobacter pylori. Mrs Dimitriopolous
was discharged on a course of triple therapy (a proton pump inhibitor and a combi-
nation of two antibiotics) for eradication of H. pylori. She was asked to stop taking
ibuprofen and was instead started on regular paracetamol, with a view to adding
codeine if her back pain was not controlled.



Short cases

101

Mr Doherty is a 28-year-old gentleman who presents to his local A&E with haematemesis and chest
pain. He was celebrating his ‘stag do’ the previous night with his friends. After a particularly spicy vinda-
loo, they went clubbing and consumed copious alcohol. They were kicked out when Mr Doherty started
to throw up. His friends find this hilarious but Mr Doherty looks pained. He tells you that his chest hurts
a lot and that he has vomited ‘at least six times’ since they left the nightclub. The last two times he has
vomited blood and that is why he has come to hospital, much to the disappointment of his friends who
seem keen to continue the party in the hospital until security turns up and asks them to leave.

Mr Doherty’s past medical history is unremarkable and he takes no regular medications. He smokes
‘socially’ but is adamant that he only drinks at weekends, although he admits this is frequently ‘more
than is healthy’. He denies taking any illicit drugs. He has not had any epigastric pain, heartburn, or
noticed any changes in his bowel habit.

On arrival at A&E, his ABCs are checked and found to be stable. A chest radiograph was normal.
Indeed, the only findings of note are his obvious inebriation, a purple appearance to his face due to burst
superficial capillaries from vomiting, and persistent chest pain.

What diagnosis should you consider in Mr Doherty’s case?

8582 1J0ys

Mr Doherty has presented with chest pain and haematemesis after many episodes
of forceful vomiting. A Mallory—Weiss tear of the oesophageal mucosa, or the rare
but more serious diagnosis of Boerhaave’s perforation of the oesophagus, should
be considered. Given that his observations and chest radiograph were normal in
A&E, a Boerhaave’s perforation is less likely. Ultimately, an OGD will be needed to
confirm or exclude the diagnosis.
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Mrs Jones-Harcourt is a 42-year-old housewife who presents to A&E because she is vomiting copious
amounts of blood. She was at a cocktail party with some friends when one of them noticed a trickle of
blood coming out of her left nostril. She then began to vomit blood and is now very distressed, as her
clothes are covered in blood. She continues to bring up blood as the emergency staff attend to her.
A large-bore IV cannula is inserted into each antecubital fossa, bloods are taken for investigations,
and 500 mL aliquots of normal saline are given stat until her BP normalizes. Once her observations are
stable, she is given water to wash out her mouth and her face is wiped clean. The attending doctor asks
her to lean forward and notices that blood is still coming out of her left nostril.

Short case

What is the cause of this lady’s haematemesis? How should it be managed?

The presence of blood coming out of this lady’s nose should make you strongly sus-
pectanose bleed (epistaxis), with most of the blood falling back into the pharynx where
it is causing vomiting. (Figure 5.3 shows a diagram of the blood supply to the nose.)

Anterior nosebleeds from Little’s area account for 90% of epistaxis but rarely
cause haematemesis. These can often be resolved by asking the patient to sit up with
her head leaning forward (this prevents blood flowing back into the pharynx) and
pinch the front of the nose firmly for 10 minutes (‘Trotter’s method’). If this fails
it may be necessary to apply an adrenaline-soaked pack to the bleeding area or to
cauterize the source of blood using a silver nitrate coated stick.

Posterior nosebleeds from branches of the sphenopalatine artery are less com-
mon but more serious and more likely to result in haematemesis, as the blood is
more likely to drip back into the pharynx. They should be dealt with by an ear, nose,
and throat (ENT) specialist who can pack the bleeding area using either a vasocon-
strictor-soaked gauze or a catheter with a balloon.

Anterior
ethmoidal artery

Ophthalmic

Sphenopalatine artery

Posterior
ethmoidal artery

Greater palatine artery

Labial branch

of facial artery Internal maxillary

Facial
Internal carotid

External carotid
Little’s area \

Figure 5.3 Diagram of the blood supply to the nose.




What are the main risk factors for peptic ulcer disease?

Helicobacter pylori

Smoking

Alcohol

NSAIDs and aspirin

Blood group O

Hypercalcaemia

Physiological stress (not psychological stress)

Burns (Curling’s ulcers) or brain trauma (Cushing’s ulcers?).

f Remember that Harvey Cushing was a neurosurgeon.

Why are alcoholics particularly vulnerable to haematemesis?

Alcoholics have a tendency to suffer haematemesis for several reasons:

1) Anatomy. As their liver becomes damaged and fibrosed, blood flows through less freely. Consequently,
the circulation must find ways that bypass the liver. These are called portosystemic anastamoses
(links between the hepatic/portal and systemic circulations). They occur at:

the oesophagus, giving rise to oesophageal varices;
the umbilicus, giving rise to caput medusae;

the rectum, giving rise to rectal varices;

the diaphragm; and

the retroperitoneum.

2) Physiology. Alcoholics are at risk of cirrhosis. This impairs the liver's ability to function, including its
ability to synthesize clotting factors. Consequently, alcoholics tend to have an impaired clotting func-
tion and a tendency to bleed. Alcohol is also an irritant to the oesophageal and gastric mucosa, thus
predisposing alcoholics to oesophagitis, gastritis, and peptic ulcers.

3) Behaviour. Alcoholics are more prone to vomiting and therefore to Mallory-Weiss tears, Boerhaave’s
perforation, and tearing an oesophageal varix.

What is the Child-Pugh score used for?

The Child-Pugh score is used to assess the severity of liver cirrhosis. The higher the score, the more likely it is
that the patient has portal hypertension, oesophageal varices, and ultimately, haematemesis.




Can you draw a simplified clotting cascade?

A good way of drawing the clotting cascade is to start from the bottom - this is the most important part,
the easiest to remember, and this way you are less likely to get tied up in detailing which factors activate
which other factors. The clotting cascade can be activated by the extrinsic pathway (measured as the PT
and affected by warfarin and liver disease) or the intrinsic pathway (measured as the APTT and affected

by heparin, haemophilias, and von Willebrand disease). Figure 5.4 shows a simplified diagram of the blood
clotting cascade.

<

Fibrin mesh

Pro-Thrombin (If) Thrombin (lla)

Figure 5.4 Simplified diagram of the blood clotting cascade.

What are the risks and complications associated with blood transfusions?

Immune-mediated complications

¢ Febrile reaction: due to the immune system attacking foreign platelets or white cells. The patient
becomes febrile but the problem is self-limiting and the management is supportive.

¢ Urticarial reaction: due to the immune system attacking foreign serum proteins. The patient develops
skin erythema, hives, and itching but no fever. Treatment is with antihistamines.

¢ Acute haemolytic reaction: due to mismatch of ABO blood group alleles. The patient rapidly becomes
cold, feverish, nauseated, and has chest and/or flank pain. Stop the blood transfusion and use fluids
and mannitol (diuretic) to flush out the products of haemolysis.

¢ Delayed haemolytic reaction: due to mismatch of alleles of non-ABO blood groups (e.g. Duffy, Kell, Kidd,

etc.). Patient slowly develops malaise, jaundice, and fever. Treatment is supportive and the symptoms
are self-limiting.




Anaphylaxis: typically due to immunoglobulin A (IgA)-deficient patients who have anti-IgA antibodies
attacking the IgA in the transfused blood. The patient becomes breathless and hypotensive. Poten-
tially fatal, treatment is with adrenaline (0.5 mg intramuscularly (IM)) and corticosteroids.

Pulmonary oedema: thought to be due to antibodies in the transfused blood causing the patient’s
white blood cells to aggregate and clog up the pulmonary capillaries. The patient becomes severely
breathless. Treatment is with respiratory support.

Purpura: due to the patient developing antiplatelet antibodies. The lack of platelets leads to non-
blanching haemorrhages in the skin (purpura). Treatment is by plasmapheresis to remove the offending
antibodies. More likely in women who have given birth and thus potentially been exposed to platelets
with different antigens (from the baby).

Non-immune complications

¢ Coagulopathy: massive transfusion of red blood cells can dilute clotting factors and platelets to the
point where the blood is unable to clot. Treated by transfusing platelets and/or fresh frozen plasma.

¢ Infection: infection with viral hepatitis, HIV, Creutzfeld-Jakob disease (CJD) prion, etc. are all possible
but thankfully rare with modern transfusion services. HIV and viral hepatitis are screened for but CJD
prion is currently not screened for.

Christine is a 57-year-old lady who presented to her local A&E with haematemesis. She was found to have
oesophageal varices secondary to advanced alcoholic cirrhosis. After a long consultation with the hepatolo-
gists, she enrolledin a programme to stop drinking alcohol and is on a waiting list for a liver transplant. She vis-
its her GP for a follow-up appointment and says that she has been abstinent of alcohol for the last 2 months.
The GP notices that her latest blood results show a slight rise in her GGT level and asks if Christine has been
drinking anything at all. She bursts into tears and confesses that she had a bottle of wine over the weekend
to celebrate her husband’s birthday.

Is Christine still eligible for a liver transplant?

The demand for healthy livers for transplantation far exceeds supply, despite advances in hepatology that
have allowed a single liver to be divided and donated to multiple recipients. The general perception is that
liver transplants should be prioritized so that patients with liver pathology that is ‘out of their control’ (e.g.
primary biliary cirrhosis) get priority over patients whose ‘chosen lifestyle’ has damaged their liver (e.g. alco-
holism, viral hepatitis C from IV drug use). This is not a moral judgement but relates to the likelihood of the
transplanted liver being damaged.

For this reason, many liver transplant services require that patients with cirrhosis from alcohol abuse enrol
in a programme of alcohol cessation and must be abstinent for a certain period of time (typically 3-6 months).
Patients unable to meet these criteria are likely to ‘spoil’ their precious new liver through further alcohol abuse,
when the liver could have gone to someone else. However, there is little evidence that patients with alcohol
dependence who complete a 3-6 month abstinence programme have significantly lower rates of post-
transplant alcoholism than patients who don't complete these programmes. Nonetheless, the consensus is
that a patient who is unable to abstain from alcohol for 3-6 months prior to a liver transplant should not be
eligible for the new liver.

It is important to distinguish between a ‘slip’ and a ‘relapse’. It is possible that Christine has had a one-off
slip that has not occurred before and will not occur again, in which case one could argue that she s still eligible
for a liver transplant. It is also possible that Christine has in fact relapsed into alcohol abuse, in which case
she would no longer be suitable for a liver transplant. It would perhaps be suitable to reassess Christine in a




few weeks’ time with repeated blood tests for alcohol levels and GGT. If she is still drinking, she will have to
be removed from the transplant list. If not, the GP will have to use his or her professional judgement about

whether to report the one-off ‘slip’ in her alcohol abstinence.
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Core case

‘ Read through the sections in red, covering up the sections in white that follow
so that you don’t see the answer. At the end of each red section, try to answer the
® question before reading on.

Mrs Sweeney is a 76-year-old retired greengrocer who presents to her general practitioner (GP) because
she is having difficulty swallowing.

Different patients mean different things when they say ‘swallowing difficulty’. What could Mrs Sweeney
mean?

Core case

When a patient says ‘swallowing difficulty, they could mean:

¢ Dysphagia: difficulty swallowing. If they really mean dysphagia, try to
understand when exactly it feels as though the food ‘gets stuck’ Those with
high dysphagia (oro-pharyngeal and upper oesophageal) describe difficul-
ty initiating a swallow or immediately upon swallowing. Those with low
dysphagia (lower oesophageal) feel the food getting stuck a few seconds
after swallowing.

¢ Odynophagia: painful swallowing. Odynophagia may be due to malignancy,
but is more commonly a feature of infection such as candidiasis.

* Globus: the common sensation of having a lump in the throat without true
dysphagia. Globus is very common and its aetiology is poorly understood —
however, only a small proportion of affected patients will seek medical help
and it is an entirely benign condition.

What is your differential diagnosis for dysphagia?

Dysphagia is an impairment of swallowing and thus can involve any structure between the mouth and
the lower oesophageal sphincter. Try to organize your differential anatomically into ‘high dysphagia’
(oropharyngeal and upper oesophageal) and ‘low dysphagia’ (lower oesophageal), and think about
whether the underlying mechanism is structural or functional (Table 6.1).

Which diagnoses are the most common?

Broadly speaking, high dysphagia is more likely to be due to generalized/systemic
neuromuscular disease, whereas low dysphagia is more likely to be due to a local
obstructing lesion.
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Table 6.1 Differential diagnosis of dysphagia
Functional Structural
Luminal Mural Extrinsic
High Stroke Cancer
dysphagia  parkinson’s Pharyngeal pouch
disease Cricopharyngeal
Myasthenia gravis bar
Multiple sclerosis
Myotonic dystrophy
Motor neuron
disease
Low Achalasia Foreignbody Cancer Mediastinal
dysphagia Chagas disease Stricture mass
Nutcracker (caustic Retrosternal
Oesophagus or inﬂammatory) gOItre
Diffuse oesophageal Plummer-Vinson Bronc.hial
spasm syndrome carcinoma
Limited cutaneous Schatzkiring Thoracic
scleroderma (CREST) Congenital aortic
atresia® aneurysm
Post- Pericardial
fundoplication effusion
Ortner’s
syndrome
Dysphagia
lusoria®
Common conditions are depicted in a larger font.
" These are congenital conditions that would therefore present at an early age.

In a patient of Mrs Sweeney’s age, is there any particular diagnosis that you must rule out?

New-onset dysphagia in middle-aged to elderly patients is carcinoma until proven
otherwise.

What questions would you like to ask specifically about the swallowing?

¢ What is the duration of the symptoms? This is a key question — cancer typi-
cally presents with a short history of days to weeks, whereas chronic motility
disorders such as achalasia present with symptoms lasting months to years.

¢ Isthe dysphagia progressive or intermittent? Progressive dysphagia is high-
ly suggestive of a stricture (benign or malignant), whereas intermittent symp-
toms are more characteristic of motility disorders.

" Note that patients may be able to describe foods becoming stuck at a particular level of their
oesophagus, but that this reported level often correlates poorly with the true level of the obstruction.
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Is the dysphagia to solids, fluids, or both? If the patient is able to swallow
fluid as per normal but has difficulty with solid food items (which feel as if
they are sticking’) this points towards a mechanical obstruction, i.e. a stric-
ture (benign or malignant). Of course, as the stricture becomes more severe
then the dysphagia may start to involve fluids as well. Equally it is possible for
oesophageal cancer to present as a sudden ‘absolute’ dysphagia if a morsel
of food lodges above a critically narrowed lumen — in which case the patient
cannot even swallow saliva. If the dysphagia is initially more pronounced for
fluids over solids then this suggests a motility disorder (e.g. achalasia or a neu-
romuscular condition).

- What associated symptoms should you also ask about in the history?

*

Is there any coughing? Coughing that occurs immediately after swallowing
suggests that there is a problem with the coordination of swallowing events and
thus points towards disorders such as stroke and Parkinson’s disease. By con-
trast, if coughing occurs some time after a meal, this implies regurgitation of
food retained within a pharyngeal pouch, or gastro-oesophageal reflux disease.

Is there any choking? This too suggests a functional problem with the oro-
pharyngeal phase of swallowing.

Is there any gurgling or dysphonia? Patients with a pharyngeal pouch can
often be heard to make gurgling noises if they attempt to speak soon after eat-
ing or drinking. It may also be possible to see a visible bulging of the neck.

Is there heartburn or waterbrash? The presence of these two symptoms is highly
suggestive that the dysphagia is related to reflux disease, with or without a stricture.

Weight loss: this is the cardinal ‘red flag’ for oesophageal cancer, although of
course any cause of dysphagia will ultimately result in weight loss if the dys-
phagia is sufficiently severe.

Nocturnal cough/wheeze: while these symptoms are more commonly due to
asthma, gastro-oesophageal reflux, or post-nasal drip, they can also be a fea-
ture of achalasia because stasis of food and saliva in the oesophagus can result
in aspiration.

Neurological symptoms should be enquired about in any patient who has
features suggestive of a functional dysphagia, e.g. difficulty coordinating swal-
lowing, slow eating, extra effort required to eat/chew, tiredness after eating,
and early dysphagia for liquids.

Rheumatological symptoms may be relevant in the context of limited cutane-
ous scleroderma (previously known as CREST syndrome), in which patients
may suffer from a combination of Calcinosis, Raynaud’s, (0)Esophageal dys-
motility (the E in CREST refers to the American spelling of oesophagus), Scle-
rodactyly, and Telangiectasia.

- Why is past medical/surgical history relevant?

The two key medical conditions to enquire about are gastro-oesophageal reflux
disease (GORD) and peptic ulcers. However, the patient may not have a proven
diagnosis of either of these conditions and may simply complain of a combination



Core case

of dyspepsia and/or waterbrash. GORD and peptic ulcers are directly implicated in
the aetiology of two of the most common causes of dysphagia:

* GORD predisposes to oesophageal adenocarcinoma and non-malignant
strictures of the oesophagus. A history of GORD due to a sliding hiatus hernia
is also significant if the patient has had a fundoplication operation to tighten
the lower oesophageal sphincter. Post-operative dysphagia is a potential com-
plication of such a procedure if the wraps are made too tight.

¢ Peptic ulcers can also lead to scarring and strictures around the gastric cardia

and lower oesophagus.

There may also be a history of a progressive neurological disease such as multiple
sclerosis or Parkinson’s disease.

Why is a detailed drug history of particular importance when investigating dysphagia?

Drugs can contribute towards dysphagia in two main ways:

1) Firstly, drugs such as calcium-channel blockers and nitrates, which relax
smooth muscle, can cause or exacerbate reflux symptoms by decreasing
oesophageal tone.

2) Secondly, drugs such as non-steroidal anti-inflammatory drugs (NSAIDs),
steroids, and bisphosphonates predispose to peptic ulceration.

On further questioning, Mrs Sweeney describes how she has had progressive difficulty swallowing solid
foods - particularly meat - over the past 3 weeks. She says that the chunks of food feel as if they are
getting stuck midway down her throat, but she has no difficulty with the actual chewing movements.

She has not suffered from any coughing or choking after eating. She has not noticed any changes in
her voice or any gurgling after eating or drinking.

When asked directly about any weight loss, she says that she has probably lost a few kilos as her
clothes feel somewhat loose, but says that she is not surprised at this because she feels that sheis able
to eat so little.

Her past medical history is significant for GORD, for which she takes regular omeprazole, and polymy-
algia rheumatica, for which she takes daily prednisolone. Her GP has also prescribed calcium, vitamin D,
and a bisphosphonate to be taken as bone-protecting therapy while she is taking regular steroids.

The GP examines Mrs Sweeney. What are the relevant aspects of the physical examination?

There is relatively little that can be gained from the examination of a patient with
dysphagia, but there are five features that are particularly relevant:

1) Cranial nerve pathology: this is particularly important if there are features
in the history that suggest a functional dysphagia as the patient may have
bulbar palsy for example.

2) Signs of gastrointestinal (GI) malignancy: patients with oesophageal carci-
noma may be markedly cachectic, and may have a palpable Virchow’s node.
If there is a carcinoma extending into the cardia of the stomach this may be
palpable in thin patients.
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3) Neck mass: It may be possible to palpate a large pharyngeal pouch in thin
patients, and this may even gurgle on palpation. A goitre may also be palpa-
ble, causing the dysphagia by extrinsic compression.’

4) Features of CREST syndrome (described above).

5) Koilonychia: suggests severe iron-deficiency anaemia which can cause
Plummer—Vinson syndrome (oesophageal webs).

Mrs Sweeney has a cachectic appearance. Abdominal examination reveals a palpable lymph node in the
left supraclavicular fossa but is otherwise unremarkable.

What is the most likely diagnosis to account for Mrs Sweeney’s dysphagia?

The short history of a progressive dysphagia that is more pronounced for sol-
ids than fluids, occurring on a background of GORD in an elderly patient, and
coupled with examination findings of cachexia and lymphadenopathy, is high-
ly suggestive of oesophageal carcinoma. This is statistically more likely to be
adenocarcinoma given that this subtype accounts for about 65% of oesophageal
carcinoma in the UK.

The GP refers Mrs Sweeney urgently to an upper Gl surgeon.

What are the different types of investigation used for dysphagia, and what are the indications
for each?

There are four main investigations for dysphagia and you should be aware of the
indications for each:

1) Barium swallow:

— This is a cineradiographic study which monitors the passage of a bolus of
barium contrast medium from the upper to the lower oesophageal sphinc-
ter of a supine patient. Various lesions have characteristic appearances on
barium swallow (see Figs 6.1-6.4). Patients may also be asked to swallow
an effervescent agent to produce a double-contrast study that is better at
visualizing mucosal lesions. Note that a barium swallow is not the same
thing as a barium meal — the latter follows the passage of barium through
the stomach and into the duodenum.

— Barium swallow is useful in investigating patients who may have a high
lesion. During endoscopy this region is intubated blindly, and in the presence
of a pharyngeal pouch or high oesophageal cancer there is a risk of injury or
perforation. It is also indicated in patients with features suggesting achalasia
(e.g. intermittent symptoms, difficulties with fluids and solids).

2) Endoscopy:

— Allows visualization of luminal and mural lesions, as well as the oppor-
tunity to biopsy and treat lesions. Various procedures, such as stricture
dilatation, stent insertion, laser coagulation, and Botox injections can all
be carried out endoscopically.

" Note that there are various other conditions that can cause dysphagia by extrinsic compression of
the oesophagus, such as Ortner’s syndrome or bronchial carcinoma, but it would be unusual to search for
signs of such conditions in the first instance. It is more likely that these would be retrospective diagnoses
made once a barium swallow shows extrinsic compression.
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Figure 6.2 Barium swallow showing
extrinsic compression of the lower
oesophagus by an extraluminal mass.
With kind permission from Dr R. Graham.

Figure 6.1 Barium swallow showing a
mid-oesophageal stricture consistent
with oesophageal cancer.

— Endoscopy is a more sensitive and specific test than double-contrast bari-
um swallow and is often the first-line investigation for low dysphagia.

3) Videofluoroscopy:

— Essentially a modified form of barium swallow in which upright patients
are given barium in liquid, solid, or semi-solid form. A speech therapist
modifies the swallowing technique throughout the study.

— Most suited to patients with a functional high dysphagia.

4) Manometry:

— Assesses the pressures in the lower oesophageal sphincter and the peri-
staltic wave in the rest of the oesophagus.

— Manometry is the key investigation for diagnosing a motility disorder
and distinguishing between the different types of motility disorders (e.g.
achalasia and nutcracker oesophagus). It is indicated when barium swal-
low and/or endoscopy are unremarkable, suggesting a cause other than
mechanical obstruction.
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Figure 6.4 Barium swallow (anterior-posterior projection) showing a
pharyngeal pouch.
With kind permission from Dr R. Graham

Figure 6.3 Barium swallow showing
the classic ‘bird’s beak’ appearance of
oesophageal achalasia.

Mrs Sweeney was seen by an upper Gl surgeon within a fortnight. An outpatient oesophagogastroscopy
was performed and an irregular ulcerative lesion on a background of ‘velvety’ epithelium was seen in the
distal 5 cm of oesophagus. Multiple biopsy samples were taken. Histology revealed high-grade dysplas-
tic columnar epithelium, with penetration of the basement membrane.

What is the diagnosis and how should Mrs Sweeney be managed?

Mrs Sweeney has oesophageal adenocarcinoma on a background of Barrett’s
oesophagus (hence the velvety epithelium in the distal oesophagus). She should be
referred to a specialist multidisciplinary cancer team comprising surgeons, patholo-
gists, anaesthetists, radiologists, oncologists, and specialist nursing support.

The first thing to do with a cancer patient is to grade and stage the malignancy.
Remember that you grade the tumour histopathologically (the more the cells devi-
ate from normality, the higher the grade) and stage the patient by determining how
far the cancer has spread anatomically.

The team will assess the stage of Mrs Sweeney’s cancer to establish whether the
tumour is operable and whether she is fit for surgery. Oesophagectomy is associated
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with the highest mortality of any elective surgical procedure, and only about a third
of patients are deemed suitable for surgery due to advanced disease or comorbidity.
Various imaging modalities may be required for staging:

1) Endoscopic ultrasound (EUS): useful for assessing intramural versus trans-
mural disease, and for detecting local lymph node involvement.

2) Spiral computed tomography (CT) chest/abdomen: is the principle
modality for staging the tumour. If the scan reveals inoperable or metastatic
disease then there may be no advantage in further assessment of the primary.
Some centres also use positron emission tomography (PET) scanning for
tumour staging.

3) Laparoscopy: may be used to exclude peritoneal deposits if scanning indicates
a significant burden of infradiaphragmatic disease but radical treatment is
still planned.

If the tumour is judged to be suitable for radical treatment, it is necessary to
also perform a fitness assessment for surgery with a combination of lung function
tests, arterial blood gas (ABG), electrocardiogram (ECQG), exercise tolerance test +
echocardiogram.

Surgery is the definite treatment modality for early stage oesophageal adenocar-
cinoma. Adjuvant chemotherapy (after the surgery) is poorly tolerated, but there
is a role for neo-adjuvant chemotherapy (before the surgery) to shrink the tumour
pre-operatively. The majority of patients diagnosed with oesophageal cancer are
unsuitable for surgery (either because of the advanced tumour stage or patient
comorbidities) and multidisciplinary palliative care is therefore required.

What is Mrs Sweeney’s prognosis?

The overall prognosis for oesophageal cancer is usually poor. As with other can-
cers, prognosis is stage-dependent. For the minority of cancers that are caught at
stage 1 (no invasion of muscularis propria and no nodal involvement) the 5-year
survival is about 80%. Unfortunately 70% of patients present with lymph node
involvement, and in these patients 5-year survival is about 15% even with modern
treatments.
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Short cases

Short case

Miss Aggrawal is a 27-year-old lawyer who presents with a 2-year history of mild dysphagia to both sol-
ids and liquids. She says that she has no problems with coordinating swallowing in her mouth, but feels
that food and drink are sticking on their way down to her stomach. She has not noticed any choking or
gurgling related to eating and is not aware of any weight loss.

She has visited her GP twice in the last year, complaining of heartburn and a nocturnal cough. These
were attributed to GORD and asthma, respectively, despite no assessment of her peak flow, and she
was offered acid-suppressing medication and a bronchodilator inhaler. Neither of these therapies has
eased her symptoms, however. She takes no other medications and is otherwise fit and well.

Given Miss Aggrawal’s dysphagia to liquids, her GP performs a thorough examination of her peripheral
nervous system and cranial nerves, but nothing abnormal is noted. Abdominal and neck examinations
are also unremarkable.

The GP refers Miss Aggrawal for a barium swallow. This shows a dilated oesophagus with a beak-like
terminal narrowing. Manometry is also performed and shows an elevated lower oesophageal sphincter
pressure with incomplete relaxation of the sphincter and aperistalsis in the body of the oesophagus.

What is the most likely diagnosis? What are the treatment options for Miss Aggrawal?

The history, examination, and investigation findings suggest achalasia. Compare
this presentation of a young patient, with no loss of weight, and a long history of
symptoms, with the classical cancer presentation of an older patient with weight loss
and rapidly progressive dysphagia. The bird’s beak appearance on barium swallow is
classical for achalasia, but it is necessary to perform manometry to distinguish acha-
lasia from other motility disorders such as nutcracker (hypertensive) oesophagus.’

It is likely that both Miss Aggrawal’s ‘GORD’ and ‘asthma’ were symptoms of her
achalasia, hence the lack of response to medications.

There are a number of treatment options available to Miss Aggrawal, although
itis important to appreciate that no treatment can restore peristaltic function to her
oesophagus and thus her swallowing will never completely return to normal. Treat-
ments are aimed at loosening the lower oesophageal sphincter:

¢ Pneumatic balloon dilatation achieves good results in the majority of
patients, and about 60% are free of dysphagia at 5 years. Most patients will
require repeat treatments. The main risk is of oesophageal perforation (5%).

¢ Surgical (Heller’s) myotomy (longitudinal incision of the muscle fibres of the dis-
tal oesophagus) tends to produce better short- and long-term relief of dysphagia,
but risks the development of GORD in about 10% of patients. For this reason,
there is debate as to whether to perform simultaneous Nissen fundoplication
(wrapping the stomach around the lower oesophagus to prevent reflux).

* Botox injections produce good results that last up to 1 year, and may be
favoured in patients unsuited to interventional therapy.

" Note that there are two other small-print diagnoses which may produce identical investigation find-
ings to achalasia: Chagas disease (endemic to Central and South America and due to Trypanosoma cruzi
infection) and ‘pseudo-achalasia’ due to an oesophageal carcinoma which infiltrates the myenteric plexus.
Endoscopy is required to identify the latter, and should be suspected if there is a <6-month history in an
older patient with weight loss.
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¢ Drugs such as calcium-channel blockers and/or nitrates may relax the lower
oesophageal sphincter sufficiently to produce relief of symptoms, but are not
first-line therapies and are primarily reserved for elderly patients with con-
traindications to surgery or dilatation.
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Short case

Mr Giles is a 60-year-old farmer who is brought to hospital by ambulance. He was at a local cattle mar-
ket when he developed chest pain and his fellow farmers called an ambulance. He was given glycer-
yl trinitrate (GTN) en route to hospital, which relieved his pain, and an early ECG revealed no signs of
ischaemia.

On arrival at A&E he is pain free and repeat ECGs are unremarkable. He describes how he has had inter-
mittent central crushing chest pain for the last year. He has been hospitalized twice with the pain, and
had an angiogram during his last admission which revealed patent coronary arteries. On further ques-
tioning he describes getting episodes of chest pain at least once a week, but that they are responsive
to GTN. The pain does not radiate, and it is not induced by exercise.

A functional enquiry reveals that Mr Giles has been troubled by heartburn for ‘some years’ and takes
antacid tablets whenever he feels the need. When specifically asked whether his chest pain ever coin-
cides with a difficulty swallowing food he says ‘yes’.

Mr Giles’s past medical history is significant for hypertension, for which he takes bendroflumethiazide
and ramipril. He is a cigarette smoker with a 12-pack-year history (20 cigarettes a day for 12 years), and
enjoys about 10 pints of ale a week.

The A&E registrar examines Mr Giles but does not find anything remarkable. He requests a blood
troponin, which is negative, and discharges Mr Giles with a diagnosis of ‘non-cardiac chest pain’.

Can you suggest a more refined diagnosis? How would you like to investigate Mr Giles? How would you
treat him if your suggested diagnosis is correct?

It is likely that Mr Giles is suffering from oesophageal spasm. This is suggested by
the fact that he has chest pain that bears no relation to exertion and does not radi-
ate (hence being atypical of cardiac chest pain) and is relieved by GTN spray (the
smooth muscle of the oesophagus responds to nitrates). The fact that his coronary
angiogram revealed no lesions adds further weight to this diagnosis. The association
of the chest pain with intermittent spells of dysphagia clinches the diagnosis — but
do not expect all patients with oesophageal spasm to present with dysphagia. Most
patients will have a symptom complex involving some or all of chest pain, heart-
burn, regurgitation, globus, and dysphagia.

The diagnosis could be confirmed by performing manometry. There are two
main types of spasm that may be seen, although the treatment for both is the same.
Diffuse oesophageal spasm produces high-amplitude, simultaneous, prolonged
contractions of the oesophageal body, and is sometimes referred to as ‘corkscrew
oesophagus’ By contrast, nutcracker (or hypertensive) oesophagus produces an
abnormally strong peristaltic pressure wave in the oesophageal body, and may be
associated with a hypertensive lower oesophageal sphincter.

If Mr Giles does have oesophageal spasm it is likely that his symptoms would be
relieved with a calcium-channel blocker such as sublingual nifedipine. Alterna-
tively he could continue to use GTN for symptomatic relief. If he is able to identify
any foods (such as very hot or cold food) which precipitate the spasm he should be
advised to consider avoiding them.
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Mr Gan is a 64-year-old retired restaurateur who presents to his GP with a 5-week history of progressive
dysphagia to solids. He describes how it feels as if food items are getting stuck halfway down his throat.
He denies any choking, gurgling, heartburn, or waterbrash. He has, however, suffered from increasing
dyspnoea over the past 2 months, and has been coughing for a couple of weeks. The coughing occurs
both day and night, and has recently been associated with episodes of haemoptysis. Mr Gan thinks that
he has lost about 4 kilos in the past couple of months and describes feeling increasingly lethargic.

He has no significant past medical history and takes no regular medications. He does not drink, but
has a 40-pack-year history of cigarette smoking.

On examination, Mr Gan is cachectic. There is hepatomegaly and palpable lymph nodes in his left
supraclavicular fossa. Percussion and auscultation of Mr Gan’s chest is unremarkable, as is a neurologi-
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cal exam.

In light of Mr Gan’s haemoptysis and prolonged dyspnoea, his GP refers him for an urgent chest radio-
graph. This shows multiple coin lesions and hilar lymphadenopathy. A subsequent CT of his chest and
abdomen indicates prominent subcarinal lymph nodes and multiple liver lesions consistent with meta-
static lung cancer.

What is the mechanism of Mr Gan’s dysphagia?

Mr Gan’s dysphagia is caused by extrinsic compression of the oesophagus by the
prominent subcarinal deposits of secondary tumour. He would be offered palliative
care to try and minimize the degree of dysphagia suffered but his prognosis, sadly,
is poor.



What is Barrett’s oesophagus? How common and worrying is this condition?

Barrett’s is metaplasia of the squamous epithelium of the lower oesophagus into columnar epithelium (also
known as CLO or columnar lined oesophagus). It is usually associated with inflammation and ulceration of the
distal oesophagus, and may be endoscopically visible as an area of ‘velvety’ epithelium. Barrett’s is caused
by persistent irritation of the squamous epithelium by GORD; both stomach acid and bile are implicated in the
aetiology.

The significance of Barrett’s is that it is a precursor lesion to adenocarcinoma, increasing the relative risk
30-40-fold. About 1% of the UK population has Barrett’s (although only about 5% of these patients are diag-
nosed). The incidence of adenocarcinoma developing in these Barrett’s patients is approximately 1 per 100
person years. Regular endoscopic surveillance is recommended for patients with known Barrett’s; the role
of lifelong acid-suppressing therapy (proton-pump inhibitors), antireflux surgery, and endoscopic mucosal
ablation is controversial.

What are the risk factors for oesophageal cancer?

There are two main types of oesophageal cancer - squamous cell carcinoma and adenocarcinoma (carcinoid,

small cell carcinoma, and leiomyoma are very rare). In recent years there has been a relative decrease in the
incidence of squamous cell carcinoma and a corresponding increase in the incidence of adenocarcinoma. Risk
factors for these cancers are:

e Squamous cell carcinoma:
Alcohol
Smoking
Dietary nitrosamines (found in pickled/mouldy foods) and nitrates (found in Chinese, Iranian, and
South African diets)
Aflatoxins
Achalasia
Plummer-Vinson syndrome (see below)
Hereditary tylosis*
Coeliac disease

Adenocarcinoma:
- Barrett’s oesophagus (hence any factor which predisposes to reflux oesophagitis)
- Smoking and alcohol intake are not as important as they are for squamous cell carcinoma

" Hereditary tylosis is a very rare autosomal dominant condition, also known as focal non-epidermolytic palmoplantar keratoderma. It
manifests as symmetrical keratosis of the palms and soles of the feet.




What is Plummer-Vinson syndrome?

This is a rare collection of features including atrophic glossitis (smooth tongue), cheilosis (cracks at the cor-
ner of the mouth), koilonychia, and dysphagia that is associated with iron-deficiency anaemia. The dysphagia
is due to the development of a post-cricoid web of hyperkeratinization. Correction of the iron deficiency may
lead to a dramatic improvement in the degree of dysphagia, but persistent dysphagia may require balloon
dilatation. The syndrome is most common in middle-aged to elderly women and is pre-malignant for cricopha-
ryngeal carcinoma.

The condition s also known as Patterson-Brown-Kelly syndrome (Plummer and Vinson described the condi-
tion in America, while Patterson and Brown-Kelly described it independently in the UK).

What is the pathophysiology of achalasia?

Achalasia is caused by an absence of ganglion cells in the myenteric plexus (Auerbach’s plexus) of the
oesophagus. The consequence is a failure of relaxation of the lower oesophageal sphincter, and aperistalsis
in the oesophageal body. The underlying cause of these changes in achalasia is unknown. Chagas disease
results in an identical pathophysiology, and infiltrating carcinoma can also produce a ‘pseudo-achalasia’ by
invasion of the myenteric plexus. A congenital absence of myenteric plexus ganglion cells also underlies
Hirschprung’s disease (megacolon) of the intestine.

A dysphagic patient presents with a hoarse voice and bovine cough. Can you think of any pathologies that
may account for all these symptoms?

A hoarse voice and bovine cough are characteristic of recurrent laryngeal nerve pathology.
There are two main ways in which dysphagia may be connected with such a palsy:
1) The nerve may be infiltrated by a primary malignancy of the oesophagus or a mediastinal malignancy
that is causing dysphagia by extrinsic compression.

2) Ortner’s syndrome describes the situation in which the recurrent laryngeal nerve is compressed by the
cardiovascular system — most commonly left atrial dilatation secondary to mitral stenosis. Sufficiently
severe left atrial enlargement can also cause dysphagia by extrinsic compression.

A patient with oesophageal adenocarcinoma is judged to be an unsuitable candidate for surgery. What
palliative treatments may be available for such a patient?

There are various treatment modalities which may be used to provide symptomatic relief from malignant
dysphagia, including:

Intubation with a rigid silastic endoprosthesis or expandable metal stent
Ablation with laser or argon beam plasma coagulation

Chemotherapy

Radiotherapy

Psychological and social support.




How can oesophageal cancer present? What are the most common symptoms?

Oesophageal cancer, whilst still relatively rare, is now the eighth most common cancer in the UK with around
7000 new cases a year. The most common symptoms are:
e Dysphagia (~75%)
Weight loss (~60%)
Gl reflux (~20%)
Odynophagia (~20%)
Dyspnoea (~10%)
Less common symptoms include Gl bleeding, fatigue due to anaemia, hoarseness (due to involvement of

the recurrent laryngeal nerve), cough, facial flushing due to superior vena cava (SVC) obstruction, and breath-
lessness due to malignant pleural effusion.

What are the common complications after an oesophagectomy?

Removal of the oesophagus and refashioning of a gullet using the stomach is a major operation. The major
complications for the junior house officer to be aware of are:

¢ Breakdown of the anastomosis due to poor blood supply (e.g. tight sutures, tension on the anastomo-
sis), infection, and patient factors (e.g. smoking, diabetes mellitus, old age).

e Pneumonia due to poor ventilation secondary to pain, this can be minimized using specialist anal-
gesia (e.g. high thoracic epidural blocks by specialized anaesthetists) and encouraging ventilation
(physiotherapy).

e Cardiac arrhythmia. Manipulation of the tissue near to the heart predisposes patients to intraoperative
and post-operative cardiac arrhythmias.
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Core case

‘ Read through the sections in red, covering up the sections in white that follow
so that you don’t see the answer. At the end of each red section, try to answer the
®  question before reading on.

Mrs Virginia is a 78-year-old lady who presents with a persistent cough.

What specific questions should you ask her in the history?

First, ask open questions about the cough itself:

¢ Acute or chronic? The British Thoracic Society (BTS) defines acute as
<3 weeks and chronic as >8 weeks. Between 3 and 8 weeks the cough may be
due to recovering acute illness or developing chronic illness.

¢ Constant or intermittent? A cough that is intermittent may suggest an extrin-
sic trigger (e.g. if the patient only coughs at work there may be an allergy to
something in the workplace). A cough that is constant suggests an intrinsic
cause.

* Productive or dry? The presence of sputum indicates inflammation and/
or infection. Patients with chronic obstructive pulmonary disease (COPD)
have chronically inflamed airways and often produce white or clear sputum.
Patients with infection have yellow or green sputum. Asthmatics may also
produce yellow sputum. Particularly large volumes of green or rusty sputum
may be coughed up in bronchiectasis and lung abscesses.

¢ Blood? More specifically:
— Blood-streaked sputum? Suggests infection or bronchiectasis.
— Pink and frothy sputum? Suggests pulmonary oedema.
— Frank blood (haemoptysis)? See Chapter 8. Suggests tuberculosis (TB),
lung cancer, pulmonary embolus, bronchiectasis, or other rarer causes (e.g.
Wegener’s granulomatosis, Goodpasture’s syndrome).

¢ Timing? Asthma is classically worse at night. Pulmonary oedema or
gastro-oesophageal reflux disease (GORD) can also be worse at night
due to the positional effects of lying flat. Patients often report sleeping
propped up on pillows to mitigate these effects. Trigger factors such as
pets, cold weather, or exercise indicate asthma, as does a worsening in
spring/summer.

¢ Character? A wheezy cough suggests airway obstruction due to asthma
or COPD. A bovine cough (breathy) is characteristic of vocal cord paralysis.
A dry cough is suggestive of pulmonary fibrosis. A gurgling cough is sugges-
tive of bronchiectasis. Pertussis infection causes a ‘whooping’ cough.

Second, ask directed questions about factors that might be triggering the cough:

¢ Smoking?

¢ Asthma?
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¢ Allergies? New pets, new house, new job (exposure to allergens)?

¢ Recent rhinitis/sinusitis?

¢ History of GORD?

¢ Drug history? Certain drugs (e.g. angiotensin-converting enzyme (ACE)
inhibitors) can cause a cough.

¢ Travel? The patient may have visited an area of the world where TB is highly
prevalent (e.g. Asian subcontinent, Central Asia, sub-Saharan Africa).

Third, ask about factors that might be associated with the cough and give you
clues about the underlying cause:

* Fevers, night sweats, rigors, weight loss? These suggest malignancy, TB, or
another severe infection.

¢ Breathlessness? This would be in keeping with asthma, COPD, pneumonia, or
pulmonary oedema but rarer in lung cancer or GORD.

¢ Chest pain, particularly pleuritic chest pain? This may indicate pneumonia,
pneumothorax, pulmonary embolism, or viral pleurisy. Equally it may be due
to muscle strain secondary to vigorous coughing, or a fractured rib following
trauma.

* Wheeze? This suggests obstruction of the airways such as that found in asth-
ma, COPD, or tumours compressing an airway.

Mrs Virginia says that she has had a cough for months but that over the last few days she has been
‘coughing more, and more muck has been coming up’. She says that the sputum is yellow-green, but
there has been no blood. There appear to be no triggers or periodicity.

In her history she reveals that she is a long-term smoker (60 years smoking 10 a day = 30 pack years)
and has a diagnosis of COPD. She says she walks a mile a day to the shops and back, and has no history
of asthma, allergies, or reflux. She uses inhalers for her COPD (‘a dry powder one, a blue spray, and a
brown spray’) but is not on home oxygen and takes no other medications. Reassuringly, she has had no
night sweats, rigors, or weight loss, and is no more breathless than usual. However, she says she has
felt a little hot over the last day. She has not been abroad ‘since the war’, although she went on a Saga
holiday in Eastbourne the previous summer.

What is the differential diagnosis of cough? Try thinking about conditions which present acutely or
chronically, and whether the cough would be dry or productive (Table 7.1).

Which of these are most likely given this lady’s presentation?

Mrs Virginia’s complaint is an acute worsening of her productive cough. This
therefore narrows the differential down to an infectious cause. Of those, the absence
of constitutional features (e.g. weight loss, night sweats) or foreign travel makes TB
unlikely.



126 Cough

Table 7.1 Differential diagnosis of cough

Dry Productive
Acute  Asthma Lower

Rhinitis/sinusitis with respiratory
post-nasal drip tract infection

Upper respiratory tract (pneumonia,
infection bronchitis)
(pharyngitis, laryngitis, tracheitis) COPD

Drug induced, e.g. ACE inhibitors B

Smoke/toxin inhalation

Inhaled foreign body

Lung cancer (causing obstruction of a
major bronchus)

Pulmonary oedema (secondary to
heart failure)

Chronic ~ Asthma Bronchiectasis
GORD TB
Post-nasal drip Lung cancer
Smoking (If congenital:

cystic fibrosis
or Kartagener’s
syndrome)

Lung cancer
Drug induced
COPD

Pulmonary oedema (secondary to
heart failure)

Non-asthmatic eosinophilic bronchitis
Psychogenic

What specific signs should you look for on physical examination that would be consistent with an
infectious cause? What other signs might you see, given her COPD?

With regards to her likely infection, you should look for:

» Systemic features: Is she febrile? Is she sweating? Is she tachycardic?

¢ Respiratory distress: Is her respiratory rate increased? Is she having difficulty
breathing — can she complete sentences, is she using her accessory muscles? Is
she peripherally cyanosed? Is she confused (you can assess confusion with an
Abbreviated Mental Test Score (AMTYS); see Chapter 2)? These give an idea of
the severity of her condition.

¢ Tender cervical lymphadenopathy: in a patient with a cough, this suggests
infection in the upper respiratory tract.

¢ Lungs: reduced chest expansion, focal dull percussion note, breath sounds
(reduced in effusion, bronchial sounding in pneumonia), and vocal resonance.
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Vocal resonance distinguishes between consolidation, which increases reso-
nance, and effusion, which diminishes it.

Given her COPD, you should also note any:

¢ Chest wall deformities (e.g. hyperexpansion or ‘barrel chest’).
* Intercostal recession: a sign of severe COPD.

¢ Signs of right heart failure due to her COPD (‘cor pulmonale’), such as periph-
eral oedema, raised jugular venous pressure (JVP), a parasternal heave, a loud
or palpable P_ heart sound, or tricuspid regurgitation.

* Asterixis: even though some COPD patients are chronic CO, retainers, aster-
ixis can be seen if COPD deteriorates and CO, levels rise significantly.

On examination, Mrs Virginia looks sweaty and unwell. She is cachectic and has a ‘barrel chest’. Her
fingers are tar-stained. She is tachycardic and tachypnoeic with a pulse of 107 bpm and a respiratory
rate of 22/min. Her temperature is 38.5°C. She has poor chest expansion, an expiratory wheeze, hyper-
resonant percussion note throughout but with dullness at the right lung base, and bronchial breath
sounds in the same place. Vocal resonance is increased over the area of percussion dullness. You find
no lymphadenopathy in the neck. She is not confused, with an AMTS of 9/10.

What investigations would you like to request?

Blood tests:

¢ Arterial blood gas (ABG): you will want to assess her gas exchange to moni-
tor her progress (she should also be on pulse oximetry) and ensure she doesn’t
develop respiratory failure. Keep in mind that she has COPD and that her
baseline may therefore be different from a ‘normal” baseline, e.g. slightly
elevated CO, levels may be normal for her.

¢ Full blood count (FBC): the white cell count should be raised in infection,
with a neutrophilia if it is a bacterial infection.

¢ C-reactive protein (CRP): will also be raised if there is an underlying infective
process.

¢ Urea and electrolytes (U&Es): the patient’s U&Es may be deranged if she is
dehydrated and consequently hypoperfusing her kidneys. Urea is an indicator
of severity and influences prognosis.

Imaging:

¢ Chest radiograph: this may reveal areas of consolidation, potentially in a lobar
pattern, or a pneumothorax (which are more common in patients with COPD).

¢ Electrocardiogram (ECG): you must perform this to rule out ischaemia or
atrial fibrillation secondary to pneumonia. It may also show right heart strain
in some patients with COPD.

Note: sputum cultures are rarely useful as the sputum will contain all the com-
mensal flora that is normally found in the upper respiratory tract. However, broncho-
alveolar lavage may be performed to get a sputum sample free of this flora and thereby
identify the offending organism, but this is only done if a pneumonia does not respond
to conventional antibiotic treatment suggesting infection with an atypical organism.
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Figure 7.1 Portable antero-posterior (AP) chest radiograph for Mrs Virginia.

. - Mrs Virginia’s chest radiograph is shown in Fig. 7.1. How would you interpret this radiograph?
7

Mrs Virginia’s chest radiograph shows an area of dense opacity in the right side
of her chest. The dense pattern confined to a discrete area of lung is in keeping with
consolidation. Given that the right hemidiaphragm is still visible but the right heart
border has been obscured this is therefore likely to represent consolidation in the
right middle lobe — which is consistent with the clinical findings on examination.

Mrs Virginia’s CRP and white cell count are raised, with a neutrophilia. Her saturations are 95% (on 28%
oxygen) and her ABG shows P.0, (arterial partial pressure of oxygen) = 12.4 kPa, P,CO, (arterial partial
pressure of carbon dioxide) = 6.2 kPa, pH 7.42, HCO,™ = 32 mM. Her U&Es show Na 142 mM, K 4.7 mM,
Cl103 mM, urea 9.2, creatinine 122 pM. An ECG showed sinus tachycardia but no other changes.

In light of the history, examination, and investigations, what is the diagnosis? What is the CURB-65
score, what is it used for, and how is it calculated? How should she be managed?

Mrs Virginia has a pneumonia exacerbating her COPD. Her mild hypercapnia
should not be a cause of concern as her pH is within the normal range, suggesting
the CO, retention is chronic and therefore unlikely to be clinically significant.

The CURB-65 score can be used to calculate severity of pneumonia and therefore
determine the need for hospitalization. CURB-65 is an acronym for the constituent
prognostic factors; the presence of any one scores 1 point, up to a maximum of 5.
Patients with a score of 2 or more need to be admitted to hospital.

Confusion (new to the patient), defined as an AMTS of <8/10
Urea >7 mM

Respiratory rate >30/minute

Blood pressure <90 systolic and/or <60 diastolic

>65 years old



Core case

Mrs Virginia's CURB-65 score is 2. She should therefore be admitted, partly
because of the CURB-65 score and partly because elderly patients with pneumonia
can deteriorate rapidly. She should be given a broad-spectrum antibiotic in line with
local protocol, which should take into account:

*

*

.

Severity, as assessed by the CURB-65 score
Comorbidity with COPD

Hospital-acquired (nosocomial) infection versus community-acquired
infection

Suspicion of unusual organism (e.g. Prneumocystis jirovecii in HIV-positive
patients, Pseudomonas in cystic fibrosis patients)

Whether she has had any pneumonia treated by antibiotics in the past few
weeks (this would suggest the antibiotics did not work properly, so you may
need to use different ones)

Whether or not a particular antibiotic is deemed to predispose to infections
such as Clostridium difficile colitis.
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Short case

A week after discharge, Mrs Virginia is admitted to A&E again, this time with breathlessness. She is
agitated but does not complain of any chest pain. She says the breathlessness came on suddenly while
she was sat in her chair at home. An ECG taken in the ambulance showed sinus tachycardia but no other
changes. Her oxygen saturations are 92% (on 28% oxygen), her respiratory rate is 28/min, her heart rate
112 bpm, her blood pressure 135/89 mmHg, and her temperature is 37.3°C. On examination, she has
unilaterally decreased chest expansion and an area of hyper-resonant percussion, and reduced breath
sounds throughout her left lung anteriorly and posteriorly. Her trachea is not deviated.

What are the complications of pneumonia? What is most likely to have happened in this case?

The complications of pneumonia include:

» Spread of infection: pleural effusion, empyema, abscess, septicaemia

¢ Damage to local structures: bronchiectasis, pneumothorax

Her breathlessness, apyrexia, and examination suggest a pneumothorax.
Pneumothorax is an uncommon complication of pneumonia but she also has
COPD, which could have left her with bullae in her lungs that are prone to rupture
(e.g. after a particularly vigorous cough). You MUST exclude a tension pneumo-
thorax by checking for tracheal deviation on examination.

Mrs Virginia had no tracheal deviation and was stable. The signs on physical
examination indicated a pneumothorax in her left lung, which was consistent with
her chest radiograph. It can be difficult to distinguish a large bulla from a pneumo-
thorax on a single chest radiograph, so in this case a comparison was made with the
radiograph from her previous admission. If a previous radiograph is not available
for comparison, CT of the chest will distinguish between the two. Mrs Virginia’s
pneumothorax was decompressed using a chest drain.
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Miss Wilson is a 33-year-old nurse who has been referred to the respiratory clinic by her GP with a
3-month history of a dry cough. The GP’s letter notes that she has never smoked and has no previous
history of respiratory illness, reflux, or any allergies, but has a high body mass index (BMI).

You take a history in which Miss Wilson confirms all of this. She adds that her cough got worse in the
spring, but can think of no other exacerbating factors. She says that sometimes she wakes up at night
coughing. She has not had a fever, night sweats, or rigors. She has had no chest pain. She does not have
a wheeze, is no more breathless than usual on exertion, and is not breathless at rest.

958D 1U0YS

What diagnoses are most likely? If you are the registrar seeing her in outpatients, what investigations
would you conduct and what would you be looking for?

The three most common causes of chronic cough in a non-smoker are asthma,
post-nasal drip, and GORD. Asthma is a likely cause in this lady, despite the lack
of allergies or atopy (e.g. eczema) and her age (asthma is most common in children
and the elderly).

As such, in addition to listening to her lungs, you should perform spirometry
or peak flow measurement to assess her lung function. The BTS guidelines for
diagnosing asthma suggest using measurements of either peak expiratory flow
(PEF) or forced expiratory volume in 1 second (FEV,) — both of these are reduced
in obstructive airways disease such as asthma and COPD. However, asthma is char-
acterized by variability in PEF and FEV , either in response to treatment (e.g. with
an inhaled short-acting bronchodilator) or spontaneously (e.g. diurnal variation).
Demonstrating the following variations can be used to diagnose asthma:

¢ PEF:>20% and 60 L/min variation on >3 days a week over a fortnight (recorded
in a PEF diary).

* FEV:215% and 200 mL increase after a short-acting bronchodilator (e.g. salb-
utamol) or trial of steroid tablets (e.g. prednisolone 30 mg/day for 14 days),
or 215% decrease after 6 minutes of exercise. These can be compared with
predicted normal values for someone of a given gender, height, and age (see
Fig. 7.2).

It is important to request a chest radiograph as well, to exclude any unusual but
more serious causes such as lung cancer, but we would not expect to see any abnor-
mality indicating asthma.

On examination, Miss Wilson’s lungs sound clear, with no added sounds.
However, her FEV, is 2500 mL and improves to 3600 mL after salbutamol. This
44% (and greater than 200 mL) increase following administration of a p,-agonist
together with the history strongly suggests asthma, and she is started on a trial of
salbutamol inhalers. Post-nasal drip is still a possibility but is largely a diagnosis of
exclusion. If inhalers do not work after a trial period, you may wish to try antihista-
mines and/or nasal decongestants. Finally, reflux (GORD) is still also a possibility,
particularly given her high BMI, although she does not give any history of heartburn
or regurgitation. In your letter to her GP you may want to add that if treatment for
asthma and post-nasal drip do not work, Miss Wilson could try antacids, histamine
H, antagonists, or proton-pump inhibitors.
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Peak expiratory flow in normal adults
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Figure 7.2 Peak expiratory flow in normal adults.

Adapted with permission from Nunn AJ, Gregg | (1989). New regression equations for predicting peak expiratory flow in adults.
BMJ, 298: 1068-1070.
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Mr Hughes is a 48-year-old office worker who comes to his GP complaining of a chronic dry cough. He
has had it for the last few months and thought it was a cold, but has come in as it hasn’t resolved and
is annoying his work colleagues and wife. His coughing spells occur throughout the day and night, with
no predictable triggers. On questioning, he comments that he often has heartburn and wakes up
with a sore throat.

He is a non-smoker, drinks about 15 pints of lager a week, and has a high body mass index. His past
medical history includes an inguinal hernia repair and childhood asthma, although he has not had to
use an inhaler since he was a teenager. He also suffers from hayfever in the summer but has no other
allergies. He has no new pets or other recent changes to his environment (new job or house). He does
not have a history of diagnosed GORD despite his heartburn. His only recent travel was to Spain, and he
has had no fevers, night sweats, rigors, or weight loss. His examination is unremarkable and spirometry
is normal.

What diagnosis is most likely? How would you test your hypothesis?

858D 1I0YS

Mr Hughes’ cough is dry and chronic, and he is a non-smoker. Normal spirometry
is not inconsistent with intermittent asthma, but his high BMI and heartburn should
make you suspicious that his cough is caused by gastro-oesophageal reflux irritat-
ing his larynx, despite the lack of a formal diagnosis. You could start a therapeutic
trial with a proton-pump inhibitor for GORD and arrange a follow-up appointment
in clinic. You should also advise weight loss, as this may bring symptomatic relief.
Mr Hughes was started on such a trial and after 3 months his cough had resolved.
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Mrs Aurelie is a 52-year-old lady who complains of a cough during a follow-up visit to her GP. Her GP
has recently diagnosed her with hypertension. She has had the cough for a few weeks, but has had no
sputum or haemoptysis, fever, breathlessness, chest pain, or wheeze. She has never smoked and does
not have a history of asthma or GORD. She has no allergies. She takes enalapril for her hypertension
and alendronate, calcium, and vitamin D for osteoporosis prevention because she had a hysterectomy
and bilateral salpingo-oopherectomy when she was aged 43. Examination of her respiratory system is
entirely normal.

What is the most likely cause of Mrs Aurelie’s cough?

Mrs Aurelie has had a non-productive cough for the past few weeks. She has also
recently been diagnosed with hypertension and started on enalapril. In the absence
of any clues in the history or examination to suggest an alternative diagnosis, it is
most likely that her cough is due to the ACE inhibitor (enalapril) that she is taking,
as ACE inhibitors can cause a dry cough in 10-20% of patients. This is because ACE
is also responsible for breaking down the inflammatory bradykinins in the lungs.
Thus, inhibition of ACE leads to a build up of bradykinins and lung inflammation,
triggering cough.

Her GP changed her prescription from enalapril to an angiotensin II receptor
blocker (e.g. losartan, candesartan, valsartan), which offer the same renal protection
but do not cause a dry cough. Mrs Aurelie’s cough had disappeared by the time she
was next seen by her GP a few weeks later.
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Mr Morris is a 78-year-old retired man who presented at his GP’s surgery with a persistent cough. He
says he has had a smoker’s cough for 40 years, but that in the last few months it has got worse.
He had gone to his GP because his wife was being kept awake by his coughing at night. The cough is
non-productive and he has had no fever, chest pain, night sweats, or any significant weight loss that he
is aware of — although he admits that he is thin anyway and never weighs himself. He is not known to be
asthmatic, has no known allergies, and does not suffer from reflux. He is on no medications and jokes
that ‘the cigarettes keep me healthy’. He has smoked 20 a day since he joined the army for national
service in 1949. He is partial to a beer or two but rarely goes to the pub these days (less than once
a week).

Mr Morris’ pulse is 80 bpm, blood pressure 130/82 mmHg, respiratory rate 13/min, temperature
37.3°C. On examination, he is thin but does not appear cachectic, andis comfortable at rest. He appears
well perfused with a capillary refill time of <2 seconds. There is no cervical lymphadenopathy or any
other peripheral stigmata of respiratory disease, although there is heavy tar staining of the fingers of
his right hand. Chest expansion, percussion, and auscultation are all unremarkable.

The GP refers Mr Morris to the hospital for a chest radiograph and respiratory opinion. The chest
radiograph shows a large mass at the right hilum.
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What is the most likely diagnosis?

Mr Morris most likely has lung cancer. Although he has had a (smoker’s) cough
for a long time, the recent change should alert you to possible pathology. Given that
the cough is non-productive and that on examination he is afebrile and has no res-
piratory signs, an infective process appears unlikely. In light of his history of lifelong
smoking, lung cancer is a definite possibility. This is made even more likely by the
chest radiograph.

Assuming a diagnosis of lung cancer is confirmed by biopsy, it will most likely be
a squamous cell carcinoma because of the hilar location. This will be investigated
in more detail by the specialist team. The GP was right to be suspicious and order a
chest radiograph.
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Mr Thomas is a 27-year-old retail manager who is referred to the respiratory clinic for investigation of
his persistent cough. His referral letter documents an episode of pneumonia 9 weeks ago, which was
treated by the GP with antibiotics. He made a good recovery, but the cough became dry and persisted.
The cough does not vary with time of day and is not associated with exercise or any other triggers.
There is no history of asthma, allergies, or gastro-oesophageal reflux. He has never smoked and takes
no regular medications.

Mr Thomas’ pulse is 64 bpm, blood pressure 120/72 mmHg, oxygen saturations 98% on room air,
respiratory rate 11/min, temperature 36.8°C. There are no peripheral stigmata of respiratory disease
and chest expansion, percussion, and auscultation are all unremarkable. Lung function tests performed
in the respiratory clinic are normal.

What is the most likely cause of his persistent cough? What are the treatment options?

Patients with pneumonia, particularly viral pneumonia, can have a persistent
post-infectious cough some time after the infection has subsided. Judging from the
history and the negative findings on examination and lung function testing, this
looks to be the most likely cause.

There are a number of treatment options available:

¢ Antitussives (cough suppressants)? If an underlying cause cannot be identi-
fied, these may offer symptomatic relief (e.g. if sleep is being disrupted). These
operate via two mechanisms: (1) depressing the brainstem ‘cough centre; e.g.
codeine, pholcodine; (2) reducing peripheral receptor sensitivity, e.g. benzo-
caine (a local anaesthetic). Unfortunately, there is currently no high-quality
evidence to suggest that cough suppressants actually work, despite their wide-
spread use. Furthermore, the opiate cough suppressants are associated with
side-effects such as constipation, particularly with codeine but less so with
pholcodine, and may be associated with dependence.

¢ Inhaled corticosteroids? The evidence is mixed on the efficacy of corticos-
teroids. It is thought that in some patients chronic cough is associated with
airway inflammation, even in the absence of asthma, and that corticosteroids
suppress this inflammation.

¢ Inhaled ipratropium bromide? This is an anticholinergic that blocks the
efferent limb of the cough reflex, and may also decrease stimulation of cough
receptors. This has been shown to be of benefit in patients with persistent
cough after an upper respiratory tract infection.



How might your management have been altered if Mrs Virginia had a history of weight loss, night sweats,
blood-streaked sputum, and had just returned from Pakistan, where she had lived most of her adult life
working as a teacher?

Such a history would make you suspect a diagnosis of TB. TB is contagious, airborne, difficult to treat, and
potentially fatal. Patients suspected of having active TB are isolated in a side room until the diagnosis is either
excluded by three negative sputum samples or confirmed and treatment commenced.

Which patients should not necessarily be given 100% oxygen and why?

Patients with COPD are at risk of becoming hypoxaemic for a number of reasons:

The airways contain significant amounts of mucus that impairs ventilation.
The lungs are hyperinflated, making them less efficient at moving air.

The hypoxic vasoconstriction mechanism is blunted. This usually ensures that areas of lung that are
poorly ventilated are supplied with less blood, so that gas exchange only occurs in well-ventilated

areas. If this mechanism no longer works well, blood travels through poorly ventilated areas of the lung
and is not well oxygenated.

When COPD patients become hypoxic, it is tempting to administer 100% oxygen. However, in @ minority of
COPD patients, it has been observed that administration of 100% oxygen to combat hypoxaemia can be det-
rimental, leading to patients developing hypercapnia (high CO,) which obtunds them and can eventually make
them comatose. Traditional teaching states that this is because some COPD patients no longer rely on detect-
ing high CO, levels to stimulate breathing (as is normally the case in people without COPD) but rather rely on
low O, levels (hypoxic drive’). Giving too much oxygen in these cases can actually remove the stimulus to
breathe. However, experiments suggest this is not the case, as hypercapnia develops in COPD patients given
0, without any significant drop in ventilation rate, so clearly their stimulus to drive is not reduced. The cur-
rent hypothesis is that too much oxygen further diminishes the hypoxic vasoconstriction effect that usually
prevents poorly ventilated areas of lung being perfused with blood. In other words, it is believed that giving
too much oxygen results in blood being diverted (‘shunted’) to areas of the lungs that in COPD patients are
incapable of efficient gas exchange, thus diverting blood from the areas of lung that are still able to exchange
gas efficiently.

For this reason, COPD patients who become hypoxaemic are administered oxygen using ‘Venturi’ masks,
which allow oxygen to be delivered at safer, smaller, fixed ratios (from 24% to 40%) such that the lungs are
better ventilated, but not so much so that the COPD patient can become hypercapnic.




You see a patient in clinic with lung cancer who has a bovine cough. Can you explain t