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Preface to the seventh edition

More than a decade has passed since the sixth edi-
tion of Dr Ivan Draper's Lecture Notes on Newrology.
This seventh edition has been prepared with the
dual aims of reflecting advances in neurology in
the intervening pericd and changes in the under-
graduate medical curriculum.

There have been dramatic developments in neu-
rological practice in recent years, paralleling
achievements in basic neuroscience research.
These include new imaging technigues, which
have greatly refined diagnostic accuracy and
spared patients the discomfort of previous inves-
tigative approaches. Novel therapies are beginning
to appear for conditions once considered untreat-
able. Molecular genetic research has cast new light
on disease pathogenesis and should ultimately pay
dividends in the treatment, as well as diagnosis, of
inherited disorders,

Despite these advances, neurology remains jpar
excellence a clinical discipline. Contrary to popular
opinion outside the specialty, it is not a sterile and
obscure diagnostic exercise. Newrological disorders
are comimon, permeating the whole of general
medicine and surgery, Their diagnosis is based on
accurate history laking and physical examination,
coupled with the application of logical rules de-
nved from knowledge of the underlving anatomy,
physiology and pathology.

This volume is intended 1o emphasize these gen-
eral principles. In line with the concept of an un-
dergraduate ‘core curriculum’, it also concentrates

on common diseases. The book falls naturally into
two parts. The first section, “The Neurological Ap-
proach’, is concerned with history taking and ex-
amination, where possible linked to relevant
anatomy and physiology. A Ginal chapter in this
part outlines the expanding range of neurological
investigations. The second section, 'MNeurological
Disorders’, is a systematic account of the common
conditions, rarities being relegated 1o the tables, or
to a brief thumbnail sketch. There are also chaplers
on neurological emergencies, neurorchabilitation
and the interface between neurology and other
specialties. The separation of general from system-
atic is incomplete. For convenience, some disor-
ders are discussed in the first part of the book and
some principles appear for the first time in the sec.
ond. The author also apologizes for occasions
where his enthusiasm has allowed discussion of a
few topics that might be considered beyond the
range of a ‘core curriculum’. Their inclusion may, it
is hoped, be justified on grounds of continuity and
interest, particularly where they reflect growing
areas of neurological research and practice.

This new edition of Lecinre Notes on Nenrofugy
should funcuion as a pornable companion during a
student’s newrology clinical attachment, and also
senior medical clerkships, It may serve as a revision
aid, and contains a grounding for early postgradu-
ate work in general medicine.

Lionel Ginsberg



Preface to the eighth edition

The seventh edition of Lecture Notes on Meurology
involved a complete revision of the text, an oppor-
tunity afforded by the change of auther. With this
eighth edition, there have been further refine-
ments as follows:

* Selected case histories, drawn [rom life, are given
at the end of each chapter in part 2 of the book, so
that important clinical points made in the main
text can be illustrated and expanded.

& A list of suggestions for further reading and refer-
ence 15 given at the end of the volume.

= Some of the figures have been replaced and a few
new ones added,

® The text has been fully updated.

Once again, | am grateful to Barbara Parker for
secretarial assistance. Tony Wilson, Consultant
Meurologist, kindly read and commented on the
case histories. Susan Huson, Consultant Clinical
Geneticist, commented on Table 18.3. Editorial staff
at Blackwell MPublishing were patient and tolerant
as always, notably Fiona Goodgame, Vicki Noyes
and Nicola Ulyatt. Final thanks must again go to my
wille, Sue, for her encouragement and support,

Lionel Ginsberg
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Chapter 1

Neurological history-taking

The diagnosis and management of discases of
the nervous system have been revolutionized in re-
cent years by new technigues of investigation and
new treatments. But neurology continues to rely as
much as any other branch of medicine on the
fundamental clinical skills of history-taking and
physical examination.

Neurological diagnosis

The neurological diagnosis is gencrally separable
into two parts:

& Anatomical: what is the site of the lesion in the
nervous system?

® Pathelogical: what disease process has occurred
at that site?

This division is helpful as it can reduce possible
confusion caused by the many available sites for
neurological disorder (Table 1.1).

The history is of paramount importance in de-
termining both the anatemical and pathological
diagnoses. Indeed, many neurological patients
have no abnormal signs, or simply have physical
features that confirm clinical suspicions based on
the history.

Sometimes, however, particularly with complex
problems, the history can only yield a ‘shortlist’ of
potential sites of the lesion(s) and final localization
must await the formal examination. This is because
disease at one site in the nervous system may pro-
duce symptoms mimicking a lesion at another,

History of presenting complaint

How can the history best be taken to provide the
maximum diagnostic information? An important
rule is first to allow the patient sufficient uninter-
rupted time to speak. Most patients can give a rea-
sonable account of their symptoms within two or
three minutes and time spent listening at this stage
is not wasted,

The nature of the main complaint and its dura-
tion will usually have been established in this carly
part of the interview, along with three further
essential pieces of information about the patient;

s Age.

e Certain neurological disorders are associated

with specific age groups.
o Occupation.

e A patient may have experienced occupational

exposure to a loxin or other potential causative

apent of discase.

& Some neurological symptoms may limit the

patient's ability to perform certain occupations.
e Handedness.

e To obtlain information about cerebral hemi-

sphere dominance.

& To establish the extent to which a patient is

disabled if the presenting complaint concerns

the upper limbs.
Having heard the patients description of the
symptoms, it is usually necessary to probe the his-
tory of the presenting complaint in specific areas,



Chapter 1 Meurclogical history-taking

Timing of symptoms

Determining the temporal features of a patient’s
symptoms is essential to reach a pathological
diagnosis:

& onset,

* progression,

* duration,

* [ECOVETY,

» {requency.

Table 1.1 Potential sites of neurological disease.

Cerebral cornex
Cesebral white matter
Basal ganghia
Cerebellum
Bramnstem

Cramal nerves

Spinal cord

Spinal roots
Penipheral nerves
Neurornuscular juncton
Muscle

For example, a patient may present with weak-
ness of one side of the body suggesting a lesion in
the contralateral cerebral hemisphere. Detailed
further questioning on the timing of the symp-
toms may clarify the pathological nature of this
lesion (Fig. 1.1).

‘Discriminant’ questions

If the initial history only partially solves the
anatomical diagnosis the ‘shortlist’ of potential
sites may be reduced by asking the patient direct
questions (Table 1.2).

For example, a patient presenting with numb-
ness in both hands and both feet is likely to have a
diffuse disorder of all the peripheral sensory nerves
of the extremities (sensory polyneuropathy). But
a similar ‘glove-and-stocking’ sensory loss may
occasionally be produced by a cervical spinal cord
lesion, mimicking a polyneuropathy.

In this instance, selecting questions from
Table 1.2 likely to discriminete between  these
two anatomical diagnoses, a history of neck painor
injury will strongly favour the diagnosis of cervical

Symptoms

Vascular

Inflammatony!
demyedinating

Time

Figure 1.1 Temporal patterns asociated with specdic neurspathological causes. Uung the example of a cerebral
T spnene leson preteniing with contralateral weakness, a raped onsel (Seconds, minules or a1 most hours) and static sulb-
sequent course, uinmately possiply with some improvement, spggest a vascular event (stroke), 1.e. haemarrhage or infarc-

tion & sigwly progiestive coure idays

el

petrre epample i the central nensgas s lerm

BoEL OF Manthss & mere indicative of 3 mass lesion, Le_ a umour. A relapsing and
g pattern feith symploms typically developng and resolving over days or weeks, then perhaps recurring with a
srrrular pme course) generally mples a chronic infla mmatory or demyelinating process, ol which multiple sclerasis is the



Table 1.2 Neurological systematic review questions.
Has the patient suffered any of the following ?

Fain
Headache
Faoial, neck, back or limb pain

Disturbance of consciousness
Blackouts, faints, fits*
Altered sleep pattern

Cognitive and affective dysfunction

Memory, language
Depression, irritability

Cramial nerve symptoms

Loss of visian, blurred or double wision®

Heaning, sense of taste and smell

Vertigo, dizziness, giddiness®

"Bulbar” problems (swallowing, articulation of speech)

Limb symptoms

Difficulty in lifting, gripping, fine finger movements,

clumisiness

Gait disorder, leg weakness or stiffness, balance
problems

Loss of sensation, altered sensation, numbness®

Involuntary movements, incoordination

Sphincter disturbance
Bladder, bowel, sexual dysfunction

* If the patient wses terms like blackouts, Tainting,
dizziness, giddiness, double vision or numbness, itis
worthwhile establishing their exact meaning, as the
standard medical usage of the term may Not Coffespond Lo
the patient’s intended meaning

cord lesion, as will the presence of sphincter dys-
function. Bladder disturbance is an early feature of
spinal cord discase but only occurs in patients with
a sensory polyneuropathy if there is a coexistent
autonomic neuropathy.

Upper limit of symptoms

A useful further refinement in  neurological
history-taking is to check the 'upper anatomical
limit' of the symptoms. Thus, in a patient present-
ing with weakness of one leg the anatomical diag-
nostic range is wide. But specifically asking
whether there are equivalent symptoms in the ipsi-

Meurclogical history-laking Chapter 1

lateral arm immediately narrows this range, the pa-
tient then being far more likely to have a hemi-
paresis caused by a lesion on the opposite side of
the brain than anything clse.

Negative and positive symptoms

A walid distinction may be made between ‘nega-
tive" and 'positive’ neurological symptoms.

Megative symptoms, or loss of particular func-
tions, signify destructive lesions of the nervous
system. Thus, a vascular event in one cercbral
hemisphere will generally lead to loss of function
as indicated, for example, by paralysis of the oppo-
site side of the body.

Conversely, positive symptoms are those that
suggest an irritative lesion, i.e. an area of abnormal
excessive electrical activity in the nervous system.
An irritative lesion in one cerebral hemisphere
may produce repetitive involuntary {clonic)
maovements of groups of muscles on the opposite
side of the body (partial epilepsy) rather than

paralysis.

Remainder of the history

In neurclogy, as in other branches of medicine,
valuable information, particularly about the
pathological diagnosis, can be obtained by asking
directly about:

e previous medical history,

e family history,

@ social history,

e therapeutic history.

Considering again the patient who presents with
glove-and-stocking sensory loss caused by a sen-
sory polyneuropathy:

e Previous medical history: a history of diabetes
mellitus would be especially relevant, this being a
common cause of a sensory polyneuropathy.

e Family history: some causes of a polyneuropa-
thy are inherited.

& Social history: excessive alcohol intake may
lead to a sensory polyneuropathy, as may accom-
panying vitamin defciencies.

* Therapeutic history: many drugs may cause a
polyneuropathy.



Chapter 1 Neurological history-taking

Witnesses

Many neuwrological patients are unable to give a
complete account of their symptoms, and infor-
mation must be sought from family members and
olher witnesses.

A witness account is especially valuable for pa-
tients reporting transient alterations in their state
of consciousness. By their very nature, such attacks
may prevent the patient from recalling the details
of all that occurred. In the acute setting of an
unconscious patient in the hospital casualty de-
partment, obtaining a history from anyone accom-
panying the patient is essential.

The need for witnesses also applies to those pre-
senting with progressive cognitive impairment in
adult life (dementia). Indeed, corroboration of
such symptoms by a close family member lends
weight 1o this diagnosis. A patient who reports
problems of memory and intellect unnoticed by
family or colleagues at work may be experiencing
the consequences of anxicty or depression (‘pseu-
dodementia’) rather than “organic’ dementia, i.e.
associated with a recognized macroscopic or
microscopic change in brain structure.

History and examination

In neurology, separating the history and examina-
tion is artificial in practice, in the sense that the
examination really begins before and during the
formal history-taking. Much may be learnt from
initial impressions of a patient’s:

* pait,

® facial expression,

* handshake,

& speech.

The neurological examination must also be
performed in the context of the general physical
examination. This applics particularly 1o the car-
diovascular and musculoskeletal sysiems. The fol-
lowing features are important in assessing vascular
disease of the nervous systen;

® pulse—rate and rhythm,

# hlood pressure,

* murmurs and bruits—cardiac, carotid, cranial or
spinal,

In the musculoskeletal system, it is important to
examine for skull, spine and joint deformity.

The various components of the neurological ex-
amination should be ‘screened’ in each patient:
¢ |evel of consciousness,

* cognitive function,

* speech,

& Cranial nerves,

& neck and trunk,

* limbs —motor and sensory examination,
* gail,

The detail required for each part will be diciated
by the history. Thus, in many standard cutpatient
consultations, level of consciousness and cognitive
function are screened merely by assessing the pas
tient's ability to give a coherent history. However,
in the emergency setting of an unconsciows patient
in the casualty department, or a confuscd patient
on a general medical ward, these aspects require
much more detailed assessment. The remaining
chapters of this section outline these parts of the
neurological examination in the context ol rele-
vant anatomy and physiology.

* Newrgliogical diagnosis s best divided intlo two steps:
site of lesion (anatomical dagnosis); and disease process
{pathodogical diagnmoss)

® The tme course of 2 patents symploms provides
chues (o the pathological diagnoss

* Meurclogical symptoms may be negative (loss of func-
tion) ar positive

® History from watnesses © essential for patients
presenting with disturbances of consciousness, or with
cogmive impairmani

® A full neurclogical examination is lime-consuming
and potentally exhausting for patient and doctor; selec-
tion of the companents requinng detailed assessment is
-getermingd by the history




Consciousness

Consciousness is an individual's awareness of self
and surroundings. This definition is narrow and in-
complete but useful in the clinical context of acute
disturbances of consciousness. Pathophysiologi-
cally, normal consciousness depends on the senso-
ry input into the brain, and the mtrinsic activity
ol the reticular activating system, the ascending
reticular formation in the brainstem andd its rostral
connections, which maintain the cerebral cortex
in an alert state (Fig. 2.1).

In clinical practice, previous attempts to classify
the severity of an alteration in level of con-
sCiousness, using imprecise lerms such as stupor,
semicoma, etc., have been superseded by the
Glasgow Coma Scale (Table 2,13 This more ob-
jective approach has become universally accepted
as valuable in assessing a patient’s initial condition
and subsequenl response o treatment  and
tme,

Causes of altered level
of consciousness

The normal function of the reticular activating sys-
tem may be disturbed by focal structural lesions of
the brain or by more diffuse processes:
= struciural:
e infratentorial (directly involving the brain-
stem) (e.g. trawma, infarction, haemorchage,
tumour, demyelination),
& supratentorial ([compressing the Drainstem),

& similar pathological causes, particularly affect-
ing the right cerebral hemisphere;

e diffuse:
e decreased  availability  of  substances  re-
guired for normal brain metabolism (hypoxia,
hypoglycaemia),
» other metabolic disorders (e.g. renal and liver
failure, hypothenmia, vitamin deficiencies),
o gpilepsy (interfering with the normal electrical
activity of the brainstem),
s inflammation of the brain or its coverings
tencephalitis, meningitis),
e drugs and toxins (opiates, antlidepressants,
hypnaotics, alcohol).

Management of the
unconscious patient

The emergency management of the unconscious

paticnt consists first of protecting respiratory and

circulatory function with standard life support

technigues.

Adrway —memove any obstruction, use oropharyn-
geal airway or encotracheal tube if necessary,

Breathing —give oxygen, ventilate if respiratory
movements are inadeguate,

Circulation —check  pulse and blood  pressure,
gain intravenous access and replace any blood
loss.

Any immediately  reversible cause should be
treated:



Chapter 2 Consciousness

Figure 2.1 The reticular activating system. Normal con-
scrausness depends on the ineraction between the ascend-
ing reticular formation af the brainstem and intact cerebral
hemispheres,

® |s the patient hypoglycaemic?

* Administer 30 mL 50% intravenous dextrose.
® [s there evidence of drug overdosage?

* Administerappropriate antidote: naloxone for

opiates; flumazenil for benzodiazepines.

Other treatable causes should be identified from
any history available from witnesses or relatives
and from the physical examination (looking par.
ticularly for evidence of injury, infection, epilepsy
(Chapter 10} and raised intracranial pressure
(Chapter 13)). After these emergency measures are
completed, detailed neuwrclogical examination of
the eves (Chapter 4) and limbs may help localize
the site of brain damage.

Brain death and its differential
diagnosis

In some patients, irreversible brain damage may
have occurred with permanent destruction of
brainstem function and hence death of the
patient, yet cardiovascular funclion may remain
stable and respiration be maintained by artificial
ventilatory support, In these circumstances, for-

Table 2.1 Glasgow Coma Scale

Score

Eye-openmng
Spontaneously
To spoech

To paan

None

- b b

Best verbal response
Crientated

Confused

Inappropnate words
ncemprehensible sounds
Mone

on

- By

Best molor response

Obeying commands

Localizing pan

Withdraws (nonmal fleaon)
Flexes abnormally (spastic flexson)
Extending 1o pain

Hone

— bk W B

TOTAL Fto 15

mal criteria of brainstem death are used to decide
whether cardiorespiratory support should be with-
drawn (Table 2.2). This has become an importani
ethical and practical concern, particularly with the
advent of transplantation surgery.

An even more difficult ethical situation arises
when patients have preserved brainstem function
yel widespread severe brain damage. In one such
circumstance, the vegetative state, individuals
are unaware of seli and environment yet able to
breathe spontancously, with a stable circulation
and cvcles of eve closure and opening resem bling
sleep and waking, This state may be permanent,

Equally distressing for relatives and carers, and
infinitely more so [or the patient, is the converse
situation where the function of the reticular
activating system is preserved despite extensive
brainstem damage. The patient is alert but para-
lysed, able to communicate only by means of
blinking and vertical eve movements (locked-in
syndrome).



Table 2.2 Critena for brainstem death

Froconditions

Central nervous system depressant drugs must not be
contnbuting to the chmical state

The patient must be on a ventilalor due (o inadequate
spontaneous respiration, effects of neuromuscular
blacking agents must be excluded

Hypatherma and sovere metabolic dsosders must not
be possible prmary causes of the patient’s condition

The cause of the patient’s condition must be established
and must be compatible with irreversible brain
damage

Tesrs

Mo pupillary response to ight

Abent corneal reflexes (Chapter 4)

Absent vestbulo-ocular reflex (see Fig 4.7)

Mo nca of response 10 racheal suction

o motar response in cranal nerve ferritary 1o painful
stimilus, e.g. supracrintal pressure

Ho respiraiory movernents when patient is

wected from ventilator (P o, 15 maintained by

pasang O, at & Lémin down endoiracheal ube; Pro,

should be allowed 1o nie above 6,65 kPa, S0 mmHg)

ciscon

Notes

Tests should be carnied out by two doctors, both with
appropniate expertise and one, preferably both, of
corsullant stalus

The tests should be repeated at an interval; death is
cerlified ai the time of the second set of tests,
assurmang no evidence of brainstem function
detected

The EEG {Chapter 8) is of no value in diagnosing bran
death

Transient disturbance of
consciousness

Paticnts with transient episodes of altered con-
sciousness constitute a common diagnostic prob-
lem in neurclogical outpatient practice. The main
differential diagnosis is between epilepsy (Chaprer
10y and syncope.

Syncope is loss of consciousness caused by a
transient reduction in blood flow to the brain for
which there are many causes:

# cardiac arrhythmias,
+ prolonged  standing,
surroundings,

especially  in warm

Consciousness Chapter 2

* psychogenic factors, eg. simple faint in squ-
eamish individuals exposed to needles and other
medical procedures,
# other caudes of excessive reflex vagal stimula-
tion, ¢.g. micturition syncope, cough syncope.
Typically, patients may have a warning before
losing consciousness and falling, with lighthead-
edness, nausea, blurred or tunnel vision, pallor and
sweating. Once the paticnt is in a supine position,
with the head at the same level as the heart, recov-
ery 15 usually rapid (1-2 min or less) provided there
is no continuing cardiac dysrhythmia, If falling is
impeded, brain hypoxia may be prolonged and
convulsive movements may occur.
Other important  differential
epilepsy and syncope are:
e Hypoglycaemia.
o Warning -symptoms include anxicety, tremaor,
unsteadiness, sweating and hunger. Loss of con-
sciousness may be prolonged (1 h or more) and
convulsions may occur,
& Drop attacks.
# In middle-aged and elderly women, falls
without warning and without clear-cut loss of
consciousness. Though usually of no sinister
significance, injuries may occur because of the
lack of warning,
e [sychogenic attacks,
e Either in stressful situations or as attention-
seeking behaviour. These attacks may be associ-
ated with hyperventilation with tinghing in the
extremities, and may sometimes be reproduced
by voluntary hyperventilation.

diagnoses for

Sleep disorders

Sleep is a normal state of altered conscicusness de-
pendent on the intrinsic rhythmicity of the reticu-
lar activating system (sleep—wake cycle). In contrast
to pathological unconsciousness, a sleeping person
is easily roused. Certain disorders are characterized
by excessive dayume sleep, as follows.

MNarcolepsy

This rare disorder consists of a tetrad of clinical
features:



Chapter 2 Consciousness

# Daytime sleep attacks (narcolepsy), typically
lasting 10-20 min, from which the patient awakes
refreshed. These episodes are irresistible and may
accur under inappropriate circumstances, e.g. dur-
ing conversations, meals, driving, etc.

= Cataplexy: episodes of loss of postural control
and limb weakness with preserved consciousness,
often provoked by emotional events, e.g. laughter.
+ Sleep paralysis: inability to move while falling
asleep or waking.

+ Hypnagogic hallucinations: frightening visual
hallucinations on falling asleep.

The cause of the disease is poorly understood,
though there may be a genetic basis and an asso-
ciation with the HLA {major histocompatibility)
complex. Narcolepsy may be treated with
amphetamines, but in view of the addictive
properties of these drugs, care must be laken to
reach the correct diagnosis. An alternative newer
drug is modafinil. Clomipramine relieves cata-
plexy but has no effect on narcaleptic attacks.

Obstructive sleep apnoea

An under-recognized cause of excessive daytime
somnolence arises in patients with partial upper
airways obstruction where further narrowing or
collapse during sleep results in nocturnal apnoeic
attacks. These patients generally have a disrupted
night's sleep with heavy snoring. They wake unre.
freshed and are sleepy during the day, but davtime
sleep episodes are also not refreshing. Features of
the narcolepsy complex are absent, There may bea
history of otolarvngological disease and some-
times an association with obesity and excess

10

alcohol imake, The diagnosis may be reached by
recording upper airways obstruction and apnoeic
episodes despite continuing respiratery  effort
using overnight pulse oximetry at home or more
detailed studies in a sleep laboratory. Detailed sleep
studies may be required to exclude the rarer syn-
drome of central slecp apnoca, where apnoeic
episodes occur without continuing  respiratory
effort, Patients with obstructive sleep apnoca may
be successfully treated using a device at home (o
maintain continuous positive airways pressure
{nasal CPAP) at night and hence prevent collapse
of soft tissues which may obstruct the uppuer air-
ways during sleep. Some patients require surgery io
remove excess sofl lissue from the upper airways,
e.g. nasal polyps, deviated nasal septum, tonsillar
hypertrophy.

=)

J

Key points

* The Glasgow Coma Scale provides an obyectve meas.
ure of a patient’s level of consciousness

* Consciousness may be altered as a result of focal
structural lesions of the brain, or by more diffuse
processes imetabelic, inflammatory, eplepltic or loxc)

& The emergency managerment of an undonscious
patent first entails attention 10 airway, breathing and
cinculalion

# Branstem death 15 diagnosed wsing strict chnical
criteria

® The man differential diagnoss in patienis presenting
with transienl disturbances of conscigusness lies be-
tween epiliepsy and syncope
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Cognitive function

Higher brain function may be subclassified into:
o (listrbuted functions, which do not localize to
a particular brain region but instead require the
concerted action of multiple parts on both sides of
the brain, e.g.

e altention and concentration,

& IMCmoery,

o higher-order executive function,

e social conduct and personality; and
e localized functions, which are dependent on
the normal structure and function of a particular
part of one cerebral hemisphere (Fig. 3.1).

Distributed cognitive function
Attention and concentration

Anatomy

The maintenance of normal attention is depencd-
ent on the same anatomical basis as that of
consciousness, i.e. the reticular activating system
which projects to the thalamus and then to the
cerchral cortex diffusely (Fig. 2.1).

Examination

Clinical tests of attention and concentration
include:

o Orientation in time and place —can the patient
state the time of day, day of the week, the correct
month and year, and the name of the building
where they are?

e Digit span —ability to repeat a list of digits for-
wards and backwards.

e ‘Scrial sevens’ —ability to subtract seven repeat-
edly starting from 100, or, failing this, to count
backwards from 20 or recite the months of the year
backwards,

Clinical aspects

The syndrome maost associated with impaired
attention and concentration is the acute confu-
sional state, nowadays usually called delirium, or
sometimes acute organic brain syndrome, a very
common management problem in general medi-
cine, particularly in the elderly. Other features of
this state include:
= muddled thinking and hence speech,
=& visual hallucinations,
& disturbed sleep-wake cycle, the patient often
being awake and indeed more confused at night,
® memory impairment —with an inability to regis-
ter new material,
s mood changes.
The patient may be restless and excitable, or alter-
natively subdued and apathetic,

As might be predicted from the anatomy, the
causes of delirium are the same as those of an

1
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Frontal
—Higher intellectual function
—Personality, mood
—Social conduct, behaviour
—Posterior frontal regson
contains the motor ateas
(chapter 5)
—Frontal eye fields (conjugate
eye movements, chapter 4]
—Language (dominant
hermisphere)

Temparal
=Nhemory
—Language {dominant hemisphere)
—Visual pathway (optic radiation, chapter 4)

Pavigtal
Dominant hemisphere
—Language, including
reading and wnting
={ alculation
—Fraxis [see text)
Non-dominant hemisphere
—Wuo spatial function
Both hermmispheres
—Higher sensory function
{ehapter &)
—Wisual pathway [optic
radiation, chapter 4)

. Occipital
—Visyal cortex and visual
assnOalion areas

Figure 3.1 Functional lacalization in the lobes of the brain,

altered level of consciousness (Chapter 2). Indeed,
it may be regarded as the mild end of a spectrum
which proceeds in severity to coma. Depending on
the cause, the state is usually transient, typically
lasting a few days.

Memory

Definitions

With advances in neuropsychological research, the
memaory ‘system’ has been subdivided into multi-
ple components.
* Implicit memory.
Learned motor responses not available to con-
scious access, e.g. driving a car and other complex
motor skills.
e Explicit memory,
Available 10 conscious access, further subclassified
as:
e ¢pisodic memory, eg  recalling  auto-
biographical details and other personally ex-
perienced events relating o specific times,
e semantic memory —general store of world
knowledge.
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Other useful concepls are;

® Short-term  memory —working memaory  re-
sponsible for immediate recall of small amounts
of verbal or spatial material.

& Anterograde memory —acquisition of new
material.

® Retrograde memory —recall  of
learnt information.

previously

Anatomy

The anatomical basis for episodic memory is the
limbic system (including the hippocampus and
thalamus and their connections), whereas seman-
tic memory relies on the temporal neocortex.
Implicit memory involves various structures in-
cluding the basal ganglia and cerebellum and their
connections with the cerebral cortex.

Examination

Bedside tests of memaory function include:

o recall of complex verbal information {a name
and address after 5-10 min, lists of words, stories)
and peometric figures —for verbal and non-verbal
anterograde episodic memory, respectively,




e recall of autobiographical details —for retro-
grade episodic memory,

* lests of general knowledge and vocabulary —for
semantic memary, C.g. recent news items, names of
political and other world figures.

Clinical aspects

Amnoesia may be acute and transient or chronic
and persistent. [t may occur in relative isolation, or
in the context of other cognitive deficits.

Transicnt global amnesia is a condition in
which a middle-aged or elderly patient suddenly
becomes profoundly amnesic with loss of both an-
terograde and retrograde memory. The latter may
stretch back months or years. The patient seems
bewildered, repetitively asking simple questions
t"Whal happened?’), but without impairment of
consciousness or other cognitive deficits. Recovery
oreurs within a lew hours, including the retrograde
amnesia, so that the patient is ultimately only left
with amncsia for the period of the attack. Recur-
rence is rare and the prognosis is good. Previously
thought to be a manifestation of cerebrovascular
disease, the cause remains unknown, though there
is an association with migraine.

Some patients with recurrent episodes have
epilepsy of temporal lobe ongin (Chapter 10) —
‘transient epileptic amnesia’,

The amnesic syndrome refers 1o chronic and
persistent memory failure (anterograde and retro-
grade), usually irreversible, but again with sparing
of other cognitive functions. It is caused by focal
damage to the limbic system, e.g. hippocampal
anoxia, damage to the hippocampus from herpes
simplex virus encephalitis (Chapter 14), thalamic
infarction, witamin B, deficiency (Korsakoff's
syndrome —Chapter 19) and closed head injury,
Severe amnesia is also typically the earliest feature
of Alzheimer's disease (Chapter 18).

Amnesia occurs acutely and transiently in the
presence of other cognitive deficits in acute con-
fusional states, and persistently with other such
deficits in dementia (see below),

Cognitive function Chapter 3

Higher-order executive function,
personality and behaviour

Executive function is difficult to define precisely,
but involves ability to plan, adapt, handle abstract
concepts and solve problems, coupled with aspects
of social behaviour and personality, e.g. initiative,
motivation and inhibition.

Anatomy

The frontal lobes of the cerebral hemispheres,
particularly the prefrontal arcas, are essential for
normal executive function while the ventromedial
frontal lobes play a crucial role in social cognition,
personality and behaviour,

Examination

Tests of frontal lobe dysfunction are relatively
crude and more information may be obtained from
the history of informants, eg. family members
(Can the patient hold down a job? go shopping?)
and from clinical observation.

Patients with bifrontal dysfunction may perform
poorly on tests of:
¢ verbal fluency, eg. listing items that can be
bought in a supermarket, words beginning with a
particular letter,

e proverb interpretation —giving concrete expla-
nations of their meaning,
e cognitive estimates, e.g. estimating the height
of a well-known building,

Perseveration is also a feature of frontal lobe
damage —compulsive repetition of words  or
movements,

With more severe frontal lobe damage, there is
loss of inhibitory control: patients may become
irritable and aggressive, with a decline in social
behaviour and hygiene, leading ultimately to
incontinence. Whereas some patients are jocular
and noisy, others are more passive, speaking and
moving little, in extreme instances reaching a state
of akinetic mutism.

Loss of normal frontal lobe inhibition may result
in the appearance of primitive reflexes, of which
the two most useful are:

12
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* grasping —involuntary grasp elicited by gently
stroking the patient’s palm, more significant if the

patient is distracted at the time,

* pouting —elicited by tapping a spatula placed
an the patient’s lips, which, if the sign is positive,
pucker towards the spatula,

Clinical aspects

Bifrontal damage may result from trauma, tu-
mours, infarction and focal degenerative diseases.

Localized cognitive function

Hemisphere dominance

In most individuals, the left cerebral hemisphere
is dominant for language function. Even the ma-
jority of left-handed people are left hemisphere
dominant.

Dominant hemisphere function

Language

Definitions
Aphasia or dysphasia is impairment of language
function as a result of brain damage. This includes
both the spoken word and reading and writing,
which may be impaired selectively (alexia/
dyslexia and agraphia/dysgraphia, respectively).
Dysphasia must be distinguished from
dysarthria, which is impairment of articulation,
as a result of disease of the muscles involved
in speech or their innervation (including lower
{'bulbar’) cranial nerves, brainstem, cerebellum,
baszal ganglia and cerebral hemispheres). Mutism is
complete failure of speech output, which may arise
from severe dysphasia or dysarthria (anarthria), or
may signify psychiatric discase,

Examination
Clinical tests of language function include:

® Fluency —can the patient produce phrases of
normal length (five of more words) in spontanecus
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speech? If speech is non-fluent, grammar (syntax)
is usually abnormal.
* Comprehension —can the patient point on
command to everyday objects arranged in front of
them, e.g. pen, watch, keys? Can they obey more
complex commands? ("You pick up the keys and
give me the pen.’) Can they understand conceptu-
ally based questions? ("What do you call the thin
grey dust left after smoking a cigarette?’)
* Repetition —can the patient repeat single words
or whole sentences such as "No ifs, ands, or buts'?
* Naming, e.g. of everyday items, such as a waich,
pen and less familiar objects —nib, buckle, winder
(naming objects is impaired (anomia) in all dys-
phasic patients to some extent),

In addition, reading and writing may be tested
separately.

Clinical anatomy

Using these bedside tests, a dysphasic patient's lan-
guage function may be subclassified and localized
more accurately in the dominant hemisphere (Fig,
3.2). Focal damage to the different language areas

Figure 3.2 Localization and subclassification of dysphasic
syndromes. Lesions anterior 1o line "a”, through the central
suleus of the dominant hemisphere, produce non-fluent
dysphasia. Postenorly, fluency s retained. Below line b,
through the Sylvian fissure, comprehension is affected,
above thes e it is spared. Lesions wathin the domain Cir-
curnscribed by line ‘¢ affect the patient's aality 1o repeat
phrases; outside this line, repetition is preserved. Thus,
Broca’s aphasia (B) is non-fluent; repetition is affected but
comprehension relatively spared. The diagram works equ-
ally well for conduction aphasia (C) and Wernicke's aphasia
{w). Global aphasia affects all aspects of language function.



may be due to trauma, infarction or tumour.
DPegenerative brain diseases (i.e. dementias; see
below) are less likely to produce such pure deficits.
Writing ability localizes in the region of the
angular gyrus which is posterior to the major lan-
guage areas. Lesions in this region, in addition
to causing dysgraphia, classically produce other
deficits including dyscalculia —impaired number
comprehension and writing, and hence calculat-
ing ability.

Praxis

Dyspraxia is the inability to perform complex
molor acts despite normal muscle power, sensation
and coordination, and good comprehension and
cooperation. [t may be tested by asking the patient
to copy gestures, or to mime the use of imagined
household items (e.e. hammer, scissors). Damage
to the dominant parietal lobe may result in dys-
praxia. Fathways for normal praxis pass from this
region to the ipsilateral premotor area in the
frontal lobe, and to the equivalent region in the
other hemisphere via the corpus callosum.

Non-dominant hemisphere function

Whereas most language function resides in the
dominant hemisphere, the non-dominant hemi-
sphere is largely, though not exclusively, responsi-
ble for visuospatial skills.

Meglect

Patients with an acute extensive right hemisphere
lesion, ¢.g. a stroke, may behave as though the left
half of the world has ceased to exist. This may
apply to the patient’s own body and to extraper-
sonal space. Thus, they may:

s deny disability of the left side of the body, even if
it has been paralysed by the stroke,

e claim that their left arm belongs to somebody
else,

e jgnore visual and tactile stimuli presented to the
left side,

& dress only the right side, eat food only from the
right side of a plate,

Cognitive funclion Chapter 3

Meglect may be tested clinically by asking the pa-
tient to copy a drawing of a house or clockface —
the left side will be omitted. More subtle
abnormalities may be detected by asking the
patient 1o cross out an array of letters on a page,
or to bisect lines of varying length (neglect patients
consistently bisect to the right of the midpoint).

The mechanisms underlying neglect remain
controversial but it is an important and under-
recognized phenomenon. Although many stroke
patients recover from neglect, some have persis-
tent  problems, profoundly hindering  their
rehabilitation.

Dressing ‘apraxia’

Patients with right-sided hemisphere lesions are
often unable to dress properly. The term ‘apraxia’ is
used incorrectly in this context, as the problem is
not motor but rather visuospatial —relating the
arientation of body parts to clothing.

Constructional ‘apraxia’

Mon-dominant parietal lesions are particularly
likely to affect ability to copy complex shapes, e.g.
a cube, star or overlapping pentagons. Again, the
term ‘apraxia® is inappropriate, as the task is
largely visuospatial rather than primarily motor.

Agnosias

More complex visuoperceptual disorders usually
denote bilateral parieto-occipitotemporal damage
and inchade:

= inability to recognize objects presented visually
(visual object agnosia)—this disorder can only
be diagnosed provided there is no dysphasia,
basic visual dysfunction or general intellectual
underfunctioning,

® inability to recognize familiar  faces
(prosopagnosia),

o central defects of colour vision.

Dementia

Dementia may be defined as acquired global

15
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Table 3.1 Mini-mental state exarmanation,

Domain Maximum score
Orieniation
Year, month, day, dale, season 5
Country, county {district), town, haspital, ward {room) 5
Registration
Exarminer names three objects, patent asked 10 repeal the three names (then 1o 3
repeat all three names three times)
Artention
senial 7s: stop after 5 answers, 1 point for each cormect, alternanvely, ask patient 1o spell
‘warld” backwards 5
Rocall |
Ask patent for the names of the three objects learned earlier 3 |
|
Language |
Ask patient to name a pencil and a watch 2
Ask patient to repeat’ "Moifs, ands, or buts’ 1
Give a three-stage command. Score 1 for each stage {e g. “Take this prece of paper in your
righit hand, fold it in half, and place it on the Lable’) 3
Ask patient 10 read and obey a writlen command on a mece of paper stating: ‘Close your eyes’ 1
Ask patient to write a sentence —score if it is sensible, and has a subject and a verb 1
Copying
Ask patient to copy two intersecting pentagons 1
TOTAL 30

impairment of intellectual function, usually pro-
gressive, and occurring in a setting of clear con-
sciousness. More precisely, a demented patient has
significant impairment of two or maore areas of cog-
nition (one of which must be memory, the other
domains being language, praxis, visuospatial skills,
personality, social behaviour or abstract thought)
in the absence of an acute confusional state and of
psychiatric discase, such as depression or schizo-
phrenia, which may mimic dementia. Causes of
dementia are given in Chapter 18,

Cortical and subcortical dementia

A useful subdivision of dementias is between those
where the cerebral cortex is the primary site of dis-
case, and those with major involvement of subcor-
tical structures (though some disorders present a
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mixed picture). In cortical dementias, patients
have impaired memaory, language, praxis and/or
visuospatial function. Subcontical dementias are
mare characterized by slowing of cognitive func-
tion (bradyphrenia), and by personality anc
mood disturbances, Patients appear apathetic and
inert, with other features of frontal dysfunction.
Though memaory is affected, language, praxis and
visuospatial skills are relatively spared, at least
imitially.

Neuropsychological evaluation

Distributed and localized cognitive function may
be assessed clinically using the various compo-
nents of the examination outlined briefly in this
chapter. In addition, there are standardized men-
tal test schedules such as the mini-mental state



examination (Table 3.1). A score below 24/30 on
this test is indicative ol dementia. However, this
overall test score 15 insensitive Lo early dementia,
particularly if premorbid intellectual ability was
superior, and to circumscribed cognitive deficits,
cspecially  those  involving  non-dominant

hemisphere and frontal lobe function. Many
patients with cognitive deficits therefore require
more  detailed  psychometric evaluation by a
neuropsychologist,

or lpcalized (to a particular part of the brain)

Cogritive function Chapter 3

& Cognitive function may be subclassified as distributed

& The hallmark of an acute confusional state is impaired
attention and concentration

& Persistent memaory failure may occur in isolation (am-
nesic syndrome) ar in association with other cognitive
deficits (demential

® Dysphasia is impairment of language function due to
brain damage

& The non-dominant kermisphere 15 largely responsible
for wisuospatial skills
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Chapter 4

Vision and other cranial nerves

The human brain is highly adapted for processing
visual information. The topical diagnosis of dys-
function in the anterior visual pathways and
ocular motility disorders depends upon careful
neurc-ophthalmological examination involving
the upper cranial nerves, The lower cramal nerves,
emerging from the medulla oblongata ("bulbar
nerves'), form a separate group, concerned prima-
rily with articulation of speech and swallowing,

1 Olfactory nerve

In a routine cranial nerve examination it is suffi-
cient simply to ask whether the patient has been
aware of any deterioration in sense of smell. If the
history indicates the necd for more detailed assess-
ment, each nostril should be tested individually
with bottles containing various aromatic oils (e.g.
lavender, peppermint). [t is more important {or the
patient 1o be able to detect different odours, than
to name them accurately. Care must be taken 1o
distinguish between substances stimulating the ol-
factory nerves, and more pungent, irrilant chemi-
cals, e.g. ammonia, detected via trigeminal nerve
endings in the nasal mucosa. Patients who have
lost their sense of smell (anosmia) will still re-
spond to ammaonia, via this alternative pathway.
Anocsmia, particularly if unilateral, may indicate
the presence of a tumour involving the olfactory
groove (such tumours may also affect vision —
Chapter 13). However, more common causes of
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anesmia include recurrent upper respiratory infee-
tions damaging the olfactory mucosa (with smok-
ing as a further contributory factor) and head
injury (with shearing of olfactory neurones as they
pass centrally through the cribriform plate of the
ethmoid bone).

The olfactory pathways may give rise to positive,
as well as negative, clinical features, in their most
extreme form olfactory hallucinations, as occur
in epilepsy of temporal lobe origin (Chapter 100

Il Optic nerve

The clinical assessment of the optic nerve involves
five components:

e visual acuity,

& visual fields,

e colour vision,

e fundoscopy,

e pupillary responses.

Visual acuity

This is best examined with a Snellen chart, the pa-
tient reading the lines of letters from a distance of
& m (20 feet in the United States) (Fig. 4.1). Each
eye is tested individually and refractive errors are
carrected either with lenses or by looking through
a pinhole. Acuity is expressed as a fraction, the
pnumerator being the distance between patient and
chart, and the denominator being given by the line
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& melres.

Figure 4.1 Visual acuity testing with the Snellen chart

of letters of smallest size the patient can read accu-
ratelv. Thus, 6/6 {or 20/20 in the US—both frac-
tions can be expressed as a decimal acuity of 1.0} is
normal, whereas 6/60 (20/200; 0.1) indicates the
patient is only able to read the largest letter at
the top of the chart, IF this letter cannot be read,
the chart can be brought closer, or the ability of the
patient Lo count fingers, detect hand movements,
of to pereeive light at all, assessed (recorded as CF,
HM and PL, respectively). MNear vision charts,
which involve reading print of varying size, are pri-
marily useful in assessing the need for near correc-
tion but are a valuable additional test, particularly
in patients with visual ficld defects who may find it
difficult 10 locate the letters on a distance chart.
Visual acuity is impaired early in diseases of the
oplic nerve and in retinal conditions involving the
macula.

Visual fields

The patient’s field of vision may be tested at the
bedside by confrontation. An object is moved tan-
gentially to or from the centre of the visual feld
{each eye tested individually) in each of the four
quadrants (Fig. 4.2). The patient fixes vision on the
examiner's pupil and reports the limits of percep-
tien of the moving object. A red pin is useful for as-
sessing small areas of defective vision (scotomas),
caused by retinal disease or optic neuropathy. Rela-
tive scotomas can be detected when the target does
not disappear completely but the colour is lost.
Lesions posterior to the optic chiasm are often de-
tectable with much larger stimuli, e.g. a moving

1 melie

Figure 4.2 Visual field testing by confrantation.

finger, or the ability to count fingers in the four
quadrants of vision.

MNerve fibres in the visual pathways retain a crude
spatial relationship o each other, reflecting their
origin in the retina. This fact and the partial decus-
sation of the pathways at the optic chiasm produce
characteristic patterns of visual field disturbance
which greatly aid in lesion localization (Fig. 4.3).

In addition to the classical hemianopias and
quadrantanopias, other important fAeld defects
and related phenomena detectable at the bedside
include:

o Central scotoma —loss of central vision gener-
ally associated with a reduction in visual acuity,
and characteristic of diseases of the optic nerve and
the macular region of the retina.

e Enlargement of the physiological blind spot,
seen with swelling of the optic disc (papillocde-
ma) caused by raised intracranial pressure
iChapters 9 and 13), and typically occurring with
preserved visual acuity.

e Macular sparing —preservation of the macular
icentral) region in patients with a homonymous
hemianopia (Fig. 4.3) may be due to a lesion of the
visual cortex sparing the occipital pole where the
macular region is represented.

¢ Tunnel vision —loss of the peripheral felds with
preservation of the central region arises for several
reasons:

e gphthalmological disease —chronic  simple

glavucoma,

# retinal disease —retinitis pigmentosa,

e cortical  discase —bilateral  homonymous

hemianopias with macular sparing.
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Figure 4.3 Anatomical localzation of visual field defects
{1} Lesions of the aplic nenve produce monocular visual loss
(2) A lesion of the optic chiasm typically damages the de-
cussating fibres from the nasal habves of the retinae, result-
ing in a bitempaoral hemianopia (light from the tempaoral
hali-field of wision 15 recewved and processed by the nasal
part of the retina), {3} An optic tract lesion produces a
hemonymous hemianopia. Fibres from the termporal half
of one reting are damaged alongside decussated fibres
from the nasal half of the other retina. Visual fields are
recorded by convention asif the patient 15 looking at the
page. Lesions postenior 1o the oplic tract produce vananis
of & homonymous hemianopa (though sometimes with
macular sparing —see text). The spatal relationship of the
nerve fibires is preserved even in the posterior parts of the
visual pathwsays. Thus, a parietal lobe lesion will damage the
supernor fibres of the optic radiation, resulting in an inferior
homonymous quadrantanopia. Conversely, 3 tempaoral
lobe lesion will produce a supenor hamanymous quadran-
tanopia. Mote that supenior and infenor ase reversed along
with nasal and tempaoral, throughout the wvisual pathwray

The retinal representaton is rotated 180° compared to the
actual obyect being wewed, a3 in a camera
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Commonly, however, itisa ‘functional’ or simulat-
ed phenomenon (Chapter 19) in patients with no
neurological or ophthalmological discase. In this
case, the preservied visual field may not expand at
increasing viewing distances, as would be expected
from the laws of geometry,

* Visual inattention —may be detected by simul-
taneously presenting a patient with stimuli in both
visual half-fields, when the patient has both eves
open. The stimulus contralateral Lo a diseased cere-
bral hemisphere (usually the non-dominant) may
be missed, even in subdtle paricte-oceipital lesions
that are not gross enough (o produce a hemianoplc
field defect.

Most visual field abnormalities can be assessed
by confrontation at the bedside. Occasionally,
however, a more carefully defined stimulus (in
terms of size and colour) and map of the visual
fields (e.g. using a tangent, (Bjerrum) screen, bowl
perimeter (Goldmann) or awtomated (Humphrey)
equipment) ar¢ necessary. These technigues are
particularly valuable for small scotomas, c.g.
caused by retinal disease, and to moniter a pa-
tient’s progress with time and therapy.

Colour vision

Clinical testing of colour vision usually involves
the Ishihara plates. These consist of coloured dots
arranged so that individuals with normal colour vi-
sion can read a number ‘hidden® in the pattern of
the dots. Defective colour vision may be inherited
a5 a sex-linked recessive trait. It may also be ac-
quired, particularly in optic nerve disorders. Thus,
desaturation of colour {(especially red) vision is an
early feature of all optic nerve disease, More subtle
central (i.e. cerebral) defects of colour vision, usu-
ally caused by occipitotemporal disease, and aften
involving both hemispheres, may require more
sophisticated testing.

Fundoscopy

The prime use of the ophthalmoscope in neurolog-
ical practice is for inspection of the optic disc (Fig,
4.4a). Two major patterns of abnormality are
detectable:
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e Optic atrophy (Fig. 4.4b)—pallor of the optic
nerve-head because of atrophy of the fibres (causes
sumimarized in Table 4.1).

e Swelling of the optic disc (Fig. 4.4¢), sometimes
with surrounding (peripapillary) haemorrhage or
haemorrhage on the disc itsellf. This appearance
may develop in two  different  pathological
CIrCumMslances:

Table 4.1 Causes of optc awwophy

Inhesired
Lebers hereditary oplic neurapathy (Chapler 18)
Hereditary ataaas

Acquinred
Trauma (&g, aratal fracture, or indirect trauma)
Infec tigevinflammatean
Opuc newntis (e.g.in multiple scleross)
Syphilis, sarcoidoss
Spread (e g [rom sinuses)
Tumaoair
Derect compression of anteros visual pathway (e.g
wimair of oplic nerve, pilutary of sphenoid)
Fallowing keng-standing papdlloedema (‘secondary
aphc atrophy’)
Vascular
Campression by carolid aneurysm
Ischaermic oplic newropathy
Tamg/metabobe (disc may appear normall le.g. diabetes,

methanol, tobacco, ethambutol, witamin 8, ,
defcency)

Optic atrophy may also result from ophthalmological
disease
Rawed intraccular pressure (Qlaucoma)
Retimal disorders (e.q. macular degeneeation, relmtis
pIgmenioss)

<
-

Figure 4.4 Fundoscopic appearances of the optic drsc, (a)
Mormal, (B) Optic atrophy. (€} Swollen haemorrhagic disc—
papilloedema. Mote that bilateral papdloedema does not
necessanly signify an intracramal mass lesion Intracramial
pressure may rise for other reasons including systermic hy-
pertension, bemgn (dkopathec) intracranial hypertension
(Chapler 9), meningins, subarachnoid haemorrhage, in-
tracranal venous sinus thrombaosis (Chapter 11) and carbon
dicwide retention. Furthermaore, similar appearances of the
optic dac may be seen wath anaemia and polycylthasmia
and in circumstances where the C3F protein concentration
i5 very high
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e raised intracranial pressure transmitted to
the optic nerve sheath, resulting in bilateral
papilloedema,

+ local inflammatory processes invelving the

optic nerve near the retina (optic neuritis).

These two possibilities are generally readily dis-
tinguished by assessment of the visual acuity. In
papilloedema, acuity is preserved until late, where-
as in optic neuritis there is early loss of acuity in
association with a central scotoma, Furthermore,
optic neuritis is vsually unilateral.

Other uses of the ophthalmoscope in neurology
include detection of the effects of general medi-
cal conditions that may alse have neurclogical
consequences (e.g. diabetes, hypertension) and
of ophthalmological disorders that may be
associated with neurological disease, e.g. retinitis
pigmentosa.

Pupillary reactions

Anatomy

The afferent component of the reflex arc by which
the pupils constrict in response to light, or to ac-
commodation for near vision, is conveyed initially
by the optic nerve, The efferent nerves are part of
the parasympathetic nervous system (Chapter 7),
and reach the pupilloconstrictor smooth muscle fi-
bres (sphincter pupillae) via the third (oculomotor)
nerve, Pupillodilator muscle fibres are supplied by
sympathetic nerves, which reach the eye (from the
superior cervical ganglion) via the sympathetic
plexus on the wall of the internal carotid artery.

Examination

The pupils are first inspected for:

e Size—recording the diameter in millimetres and
bearing in mind that many drugs can affect pupil
size, e.g. anticholinergic agents instilled 1opically
to dilate the pupil for ophthalmeoscopic inspection
of the reting, pinpoint pupils caused by opiate
overdosage. Size should be recorded at three ambi-
ent light levels, high, intermediate and low. Many
normal individuals have pupils that are unegual in
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size (physiological anisocoria); in this case the
difference will be the same at all light levels.
* Shape—the normal circular shape of the pupil
may be disrupted by trauma, both accidental and
surgical, and segmental denervation, Local inflam-
matory disease (iritis) may also render the pupil
irregular in shape as a result of adhesions
{synechiae) between the iris and structures behind
it
» Eccentricity —the pupil may deviate from its
normal central location as a resul! of rauma,
Once these observations have been macle on the
resting pupils, their response to light 2nd accom-
modation should be tested. Shizizg o bright light,
e.g. from a pen-torch, abruptly inso one pupil nor-
mally produces a brisk constriciton on that side
and a simultanecus identical response in the other
eye (direct and consensual light reflexes, respec-
tively). The pupils also normally constrict when a
subject shifts focus from the distance to a near
object. In older individuals, when the lens is no
longer able to accommodate (i.e. alter its thickness
for near and far objects), pupillary constriction still
accompanies the convergence of the eyes induced
by focusing on a near object.

Disorders of pupillary function

Lesions of the pupillary pathways may be broadly
classified into afferent and efferent defects (Fig.
4.5). Afferent defects are often incomplete, Le. an
affected eye may still be able to respond directly to
light, but not as well as the other side, Such a rela-
tive afferent pupillary defect is an important sign
of optic neuritis (Chapter 16). It is best demon-
strated using the swinging torch test, in which
light is repeatedly shone into the affected eye alter-
nating with the good side. When the light is shin-
ing on the unaffected cye, both pupils constricl.
When it is transferred to the diseased eye, there is
bilateral pupillary dilatation. This is because the
weak direct reflex on the diseased side is more than
counterbalanced by the withdrawal of the stimulus
from the normal c¢ye, resulling in consensual
dilatation,.

Abnormalities of pupil size and reactions are fre-
quently encountered in combination with disor-
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Figurz 4.5 Afferent and efferent pupillary defects. (a,b) Afferent detect —when the torch shunes in the affected eye (a),
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i response from the affected eyve

ders of eyve and eyelid movement (see below).
There are  also two pupillary
syndromes:

e Argyll Robertson pupil —this classical sign of
neurosyphilis (and occasionally other disorders) is
now rarely seen. The pupil is small and irregular
with a preserved near response but reduced or ab-
sent light reflex. The condition is usually bilateral.
® Myotonic pupil —the affected pupil is dilated,
with an impaired response to light but constricts
very slowly for near vision. The near response may
be tonic showing delayed redilatation. The condi-
tion is benign, may become bilateral, and may be
associated with absent tendon reflexes (Holmes—
Adie syndrome).

well-known

I, IV and VI Oculomotor, trochlear
and abducens nerves

Anatomy

The actions of the extraccular muscles are summa-
rized in Fig. 4.6. The superior obligue muscle is
supplied by the fourth {trachlear) cranial nerve;
lateral rectus by the abducens nerve. All the other

s i, nercenved and nesther pupl constncts. When the normal eye 15 tested (b, ns pupd constncts, as does the other
onsensually. {c,db Efferent defect —light is perceived by the affected eye bui the pupil cannot respond (c). The other
sinicts consensually When the torch shines in the unaffected eye (d) there i a direct pupiliary constriction but no

Inferior obfique (1) Supernior reclus (1)

Medial rectus Lateral rectus
my vy
Supersor oblique (IV) Inferior rectus (1)

Figure 4.6 Action and innervation of the extraccular mus-
cles (left eye}

muscles are innervated by the oculomotor nerve,
which also carries the parasympathetic Abres to the
sphincter pupillae, and the nerve supply to levator
palpebrae superioris, the muscle responsible for
elevating the eyelid.

Examination

Clinical testing of eye movements in a consclous
patient usually involves the subject tracking a
moving target (e.g. the physician's inger) in the
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{a)
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Figure 4.7 Testing the vestibubo-ocular reflex. (a) Intact brainstemn —head rotation produces transient eye movement in the
opposite direction —oculocephalic or doll’s head reflex. Note this reflex also applies 1o venlical eye movements in response
to neck flexionfextension. Calonc testing —instillation of 50 mL iced water into the external auditory meatus produces con-
jugate deviation of the eyes towards the stimulus, (b) Brainstem death —absent oculocephalic and calonic responses,

vertical and horizontal  directions. The target
should inscribe the shape of the letter H in the air,
rather than a simple cross, movements in the veri-
cal direction thereby being examined with the eyes
both adducted and abducted. This allows cach
extraocular muscle to be assessed relatively inde-
pendently (Fig. 4.6).

Pursuit eve movements tested in this way are
the best rapid screening test for disease, as normal
pursuit implies the integrity of virtually all the
neural pathways involved in the control of eve
movement. Parts of this complex system may be
examined i relative isolation using altermative
clinical methods:

e Saccades —these rapid shilts in the position of
gaze may be assessed by asking the patient 1o look
swiftly right and left, up and down.

& Vergence —the ability of the eyes to converge
for near vision, unlike normal pursuit and saccadic
movements where the eyes move in the same di-
rection (conjugate gase).
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e Optokinetic movements —observed when a
cylinder with alternating black and white stripes is
rotated in front of the subject’s eyves. Mormally,
slow tracking eye movements are seen to alternate
with fast corrective saccades (optokinetic nystag-
mus). Such movements are 1ost in an unconscious
patient. The optokinetic drum is thercfore a useful
instrument for detecting simulated disturbances of
consciousness (Chapter 19,
e Vestibulo-ocular reflex —none of the above
methods can be used in an unconscious patient. In
such instances, brainstem pathways, particularly
those connecting the vestibular nuclei (which re-
ceive their input from the balance apparatus of the
inner car —see below) to the 11, 1V and VI nuclei,
can still be assessed by:

o response to head movement (oculocephalic

or doll’s head reflex),

o response to instillation of ice-cold water into

the external auditory meatus (caloric test)

(Fig. 4.7}



These tests are amportant in the distinction
Between brainstem function and brainstem death
in an unconscious patient (Chapter 2).

Disorders of eye and eyelid movement

Symptoms

Patients may be aware of weakness of levator palpe-
brae superioris from a tendency for the cyelid to
droop or close completely (partial and complete
ptosis).

Diplopia or double vision in neurological prac-
tice arises from malalignment of the eyes such that
light from an object falls on non-corresponding
sites on the two retinae, and the brain is unable to
fuse the resultant images. This binocular diplopia,
present only when both eyes are open, must be dis-
tinguished from monocular diplopia, which per-
sists when one eve is covered. The latter is not
generally a symptom of neurological disease but
occurs in ophthalmological disorders such as lens
opacities and is more commonly a ‘functional’
phenomenon (Chapter 19).

Binocular diplopia arises from an imbalance be-
tween the extraocular muscles of the two eyves or of
their innervation. It is always sudden in onset (one
either has double vision or one does not) but it can
vary in severity. Patients may be able to report
whether there s horizontal, vertical or oblique sep-
aration of the images and whether or not thene is
torsion of one image.

Syndromes

Abnormalities of eve and eyelid movement in con-
scious paticnts are best diagnosed by first deter-
mining whether one of the classical paterns of
disease is present on inspection and simple pursuit
testing, as follows.

Third nerve palsy

In its complete form, there is ptosis, caused by
paralysis of levator palpebrac superioris. When the
examiner raises the eyelid, the affected eve is seen
in a ‘down-and-oul’ position, as a result of the un-
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Table 4.2 Causes of a third nerve palsy.

Compression
Within brainstem (tumaour, basilar aneurysm)
Tentonal hermiation (eath delenarating conscous
level =“coring”, Chapter 13)
Postenor communicaling arleéry aneurysm
In the cavernous simus (lumour, aneurysm, thrombosis)
Supenior orbital fissureforbit (tumour, granuloma)

Infarction

In the brainstem

In the nerve trunk = "medical’ causes (diabetes,
hypertension, grant cell artentis, lupus, polyarteritis
nodasa)

The nerve may also be involved when there is
inflammation or infiliration of the basal memnnges
{uberculosis, syphilis, sarcoidosis, carcinoma,
ymphama)

opposed action of the superior oblique and lateral
rectus muscles. A third nerve palsy may also in-
volve the parasvmpathetic pupillary fibres; hence
the pupil is “fixed’ (no reflex responses) and dilated
("'surgical’ third nerve palsy), but sometimes the
pupil is spared (‘medical’ third nerve palsy).
Causes are listed in Table 4.2,

Fourth nerve palsy

Isolated unilateral paralvas of the superior oblique
muscle may result from minor head trauma. The
patient is typically aware of diplopia descending
stairs, and may hold the head tilted towards the
normal side, in an attempt Lo correct for the
muscle weakness., Superior oblique paralysis may
be confirmed by cover testing (see below).

Sixth nerve palsy

The patient is unable to abduct the atffected eve, in
extreme cases resulting in the appearance of a con-
vergent squint at rest, because of the unopposed
action of medial rectus, There is diplopia on look-
ing to the affected side, with horzontal separation
of the images. An isolated sixth nerve palsy is often
attributed to damage w the nerve’s blood supply
(vasa nervorum) secondary 1o diabetes or hvper-
tension. Such microvascular events resolve, usu-
ally completely, within months. A sixth nerve
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palsy may also be a false localizing sign of raised
intracranial pressure (Chapters 9 and 13). This is
because the nerve has a long and Loruous intracra-
nial course. Thus, it is vulnerable to the gencral
effects of Increased pressure, arising from an in-
tracranial mass which need not necessarily directly
compress the nerve.

Horner's syndrome

Part of the muscle responsible for elevating the
evelid is supplied by sympathetic nerve Alees.
Thus, a lesion of the superior parl of the sympa-
thetic nervous system will result in partial ptosis,
in combination with miosis (pupillary constric-
tion caused by paralysis of sympathetic pupil-
lodilator fbres). Other, less common, features of
Homer's syndrome are that the cye itsell may
appear withdrawn inte the orbit (enophthalmos)
and there may be reduced or absent swealing (an-
hidrosis) on the affected side of the face. The svin-
pathetic nerve supply to the eve originates in the
hypothalamus. A lesion anvwhere along its course
may result in Horner's syndrome (Fig. 4.8).

Nystagmus

Nystagmus is an involuntary rhythmic oscillatory
movement of the eves which may be present on
attempted sustained horizonial or vertical gaze, or
sometimes in the primary position. The “to-and-

Hypothalamus
;. —,
/ﬂ—uﬁ:.."\\ _}:
L A
Tﬂ : |'i ! tnternal carotid artery
Brarn stem | | _| Qcclusion
Glioma ; = Digection
Infarction i
Syringobulbia ¢ Cervical spmpaifefic chaw

P
5 S

Cancinoma of humg apex

Tl root
Ceracal cord
Meuralibrama
Ghoma
; Brachial plexus lesion
Sypingomyelia

Figure 4.8 Causes of Homers syndrome —classilied ac-
cording o the sie of 1he lesion along the sympathets pathe
vy from ine hypothatamus (o the eye
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fro’ movements may be of equal velocity (pendu-
lar nystagmus), but frequently a slow phase in one
direction (drifting back to the primary position
from the direction of attempted gazed alternates
with a fast corrective phase in the opposite direc-
tion (jerk nystagmus). Paradoxically, such nystag-
mus is defined as “beating” in the direction of the
fast phase, though this is merely a normal saccade
attempting to compensate for the pathological
process represented by the slow component. Jerk
nyvstagmius may be further classifed as:

1* —present only with the eyes looking in the di-
rection of the fast component,

2% —persisting in the primary position of gaze
(straight ahead),

3 —present even with the eyes looking in the di-
rection of the slow component.

Mystagmus may be congenital, in which case it is
wsually pendular Acquired nystagmus may signify
disease of the inner ear (labwrinth) (see below),
brainstem or cerchellum, or may arise as a side-cf-
fect of medication such  as  anticonvulsants.
Rotatory nystagmus implies a lesion of the vestibu-
lar system, either peripheral (labyvrinthine) or cen-
tral  (brainstem).  Vertical nystagmus, il not
drug-induced, usually indicates brainstem disease
and has particular localizing value (to the region of
the foramen magnum) if down-beating  on
downgaze. Fatients are generally unaware of their
nystagmus, though they may have associated ver-
tiga (see below), Occasionally, however, the lo-
and-fro movements of the eyes are syimplomatic
(oscillopsia), especially with vertical nystagmus,
the patient being unpleasantly aware of the sur-
roundumgs appearing to move up and down.

Internuclear ophthalmoplegia

Mormal conjugate gaze to the left or right relies on
the lateral rectus muscle of one eye contracting
synchronously with the medial rectus of the other.
The anatomical basis for this coupling resides in
the medial longitudinal fasciculus, a bundle of
rapidly conducting myelinated nerve ibres linking
the abducens nucleus in the pons (o the contralat-
eral medial rectus part of the oculomotor nucleus
in the miclbrain. A lesion in this pathway results in
successiul abduction on attempted lateral gaze but



fFailure of adduction of the other eye. There is also
nystagmus, greater in the abducting eye. This com-
bination, known as an internuclear ophthalmople-
gia, is commonly encountercd in multiple sclerosis
(Chapter 16). Lesions of the medial longitudinal
fasciculus may also produce skew deviation, in
which one eve is elevated relative to the other in all
gaze positions.

Conjugate gaze palsy

Complete or partial failure of both eyes Lo move in
a particular direction (without diplopia, as the eyves
remain aligned relative 1o each other) arises with
supranuglear lesions of the pathways controlling
evemovements, .o, above the [ IV and V1 nucled.
Such lesions may be compressive or acutely de-
structive, e.g. caused by infarction or haemor-
rhage. But a supranuclear gaze palsy may also be
clhironic and progressive i extrapyramidal disease
{Chapter 125 11 in the presence of a gase palsy, eye
movements are full on oculocephalic testing, the
problem must be supranuclear. Massive destructive
lesions of the brainstem or cerebral hemisphere,
sufficient to disturl consciousness as well as inter-
fere with eye movement pathways, may resull in
conjugate deviation of the eyes (Fig. 4.9). The
control centre for horizontal gaze is located in the
pons (with higher centres in the cerebral hemi-
spheres); that for vertical gaze is less well under-
stoodd  but involves structures in the superior
midbrain.

Complex eve movemenl disorders

If the clinical indings do not i neatly into one of
the above categories, the patient may have a com-
bination of nerve palsies (e 11 1V and VI palsy of
one eye caused by a lesion in the Cavernous sinus or
superior orbital fissure —Chapter 13) or a bicarre
brainstem lesion, But it is important also to think
of more treatable conditions=could the patient
have myasthenin gravis (Chapter 17) or dysthy-
roid eye disease (Chapter 19)?

Testing diplopia

In many patients with binocular diplopia, the
cause is obvious on lesting eye movements, when
weakness of particular muscles becomes apparent.
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Sometimes, however, the defect is more subtle and
the eye movements seem normal on pursait test-
ing, yel the patient still complains of diplopia. In
such circumstances, it is frst necessary to deter-
mine the direction where diplopia is maximal and
how the two images are separated (horizontally,
vertically or obiliquely). Each eye is then covered in
turn, and the image which disappears noted, As a
general rule, the False image (from the affected
eve) is always the outermost. Thus, for example,
applying this cover test to a patient with a mild
right lateral rectus palsy, diplopia is maximal on
right gaze, with horizontal separation of the im-
ages. Covering the right cye, the outermost (fur-
ther) image disappears, whereas covering the left
eve, the nearer is lost,

V Trigeminal nerve

Anatomy and examination

The trigemnal nerve is responsible for facal sensa-
tion (Fig. 4. 10) and also innervates the masticatory
muscles. Clinical examination of its motor [unc.
tion invalves palpation of the bulk of the masseter
and temporalis muscles with the jaw tightly closed.
The action of the plerygoid muscles can be assessed
by asking the patient 1o open the jaw. With
unilateral weakness, the jaw deviates towards the
affected side, because of the unopposed action of
the normal muscle.

Sensory Lesting should include pinprick and
light touch in each af the three divisions of the
nerve (Fig. 4. 105,

Peripheral trigeminal lesions produce sensory
loss, which follows these anatomical divisions,
Central lesions, however, may involve the outer
parts of the face, sparing the nose and mouth, in a
‘balaclava helmet’ distribution. This is because
such lesions, iF progressing upwarnds from the neck
{e.g. svringobulbia, Chapter 15) may spare the up-
permost part of the spinal nucleus of the trigemi-
nal nerve, which serves the central part of the face,

The corneal response is tested by gently
stroking a wisp of cotton-wool on the edge of the
cornea and observing reflex blinking. The afferent
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Figure 4.9 Conjugate deviation of
the eyes. The direction of devialion is
particularly useful in ascertaining the
site of the lesion in hemiparetic pa-
tients with desturbed consciDusnEss.
(@) Partial epilepsy onginating in one
fromtal lobe —eyes deviate Lowards
affected limbs and away from the
hemisphere contaiming the epileptic
focus (b) Destructve lesion of one
fromtal lobe — eyes deviate away from
the hemiparetc side, due 1o the unop-
posed action of the higher centre for
control of eye movement (frontal eye
field) i the unaffected hemisphere
{c) Destructive unilateral brainstem
{ponuine) lesion—eyes dewiale (o-
wards hemiparetic side. The lesion is
above the pyrarmidal decussanon,
hence affecting the contralateral
lirmbs. Howeever, it s below the decus-
sation of fibres (rom the frontal eve
fields ta the pons controdiing horson-
tal eye movements. The unopposed
acten of the pontine gaze centre on
the unaffected sde of the brainstem

arm of this reflex is conveyed by the trigeminal
nerve (predominantly the ophthalmic division)
but the efferent pathway is via the facial nerve, to
orbicularis oculi, the muscle responsible for eve
closure, If there is ipsilateral facial weakness, intact
corneal sensation may stull be demonstrated, by
observing the consensual blink of the opposite eye,
Ihe jaw jerk (Fig. 4.11) should also be assessed, In
normal individuals it may be absent or just pres-
ent, but it 1s pathologically brisk when there s
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dewates the eyes ipsilaterally

bilateral upper motor neurone damage affecting
the lower cranial nerves (pseudobulbar palsy —
see below),

Disorders

Trigeminal neuralgia

This is discussed in Chapter 9,
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Figure 4.10 Sensory divisions of the tngeminal nerve; (a)
ophthalmic; (b) maxdlary; {c) mandibular. Note the tregemi-
nal nerve is also responsible for innenvation of non-
cutaneous structures — the eye, particularly the cornea, the
frontal and maxillary air sinuses, the nasal and oral cavities,
including jaws, teeth and anterior iwo-thirds of tongue,
and the temporomanchbular joint and antenor wall of the
external auditory meatus.

Trigeminal neuropathy

This, as evidenced by [acial sensory loss, may occur
in isolation. Alternatively, if unilateral, it may pres-
ent in association with ipsilateral hearing loss indi-
cating a lesion at the cercbellopontine angle, e.g.
an acoustic neuroma (Chapter 13). If bilateral,
trigeminal sensory loss may form part of a more
generalized sensory polyneuropathy {Chapter 17).

Vil Facial nerve

Anatomy and examination

In addition to supplying the muscles of facial ex-
pression, branches of the facial nerve serve other
functions (Fig. 4.12). The involvement or sparing
of these aspects can help localize the site of a lesion
along the nerve.

The motor function of the nerve may be assessed

Figure 4.11 The jaw jerk.

first with the face at rest, where there may be obvi-
ous asymimetry, then by asking the patient in turn
to raise the eyebrows, close the eyes tight, purse the
lips, inflate the cheeks, grin, whistle and finally jut
out the chin (to examine the contraction of platys-
ma). With severe weakness of eve closure, patients
may have difficulty protecting the comea. Such pa-
tients can be seen to roll the eye upwards under the
eyelid when asked to close the eyes, in an appar-
ently automatic attempt to cover the cornea (Bell's
phenomenon—a movement which occurs to a
degree in everyone).

Weakness of the muscles of facial expression
may be unilateral or bilateral, If unilateral, a useful
distinction may be made between lower and upper
motor neurone pattermns of weakness. Lower motor
neurone weakness, caused by damage to the facial
nucleus in the brainstem or to the nerve itself, the
‘final common path’, involves all the muscles of
facial expression. However, with upper motor
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Intemal auditory meatus

Geniculate ganglion

Greater superficial
petrosal nerve

Merve to stapedius

Chorda tympani

muscles and
salivary glands

Figure 4.12 Facial nenve anatormy and funchion. Lesons n
the region of the stylomastoid foramen produce facial
parabysis abane, Proximal 1o the chorda tymipan, a leson will
also atfect taste sensation on the anterior two-thirds of the
tongue. More proomal lesions may afiect the nerve 1o
stapedius (the patient complaining of heightened percep-
ton of sound —hyperacuss) and the greater superhical
petrosal nerve iwith ipsilateral loss of lacnmation)

neurone lesions, where the lesion lies between the
contratateral cerebral conex and the pons, the
muscles of the upper pant of the face (particularly
frontalis, responsible for raising the evebrow and
corrugating the forchead) may be spared. This is
because the lower motor neurones (o this part of
the face are bilaterally innervated by corticopon-
tine fibres. Thus, even if the neurones from the
contralateral cortex are damaged, the ipsilateral in-
nervation will stll function, Furthermore, patients
with upper motor neurone facial weakness can re-
spond with nonmal facial movement in emotional
contexts, e.g. laughter, even if the same muscles
will not move to command. This is because the
emotional and volitional upper motor neurone
pathways are separate,

The sense of 1aste is assessed by carefully apply-
ing solutions representing the four basic gustatory
maodalities (sweet, salt, Ditter and acid) to the ante-
rior part of the wongue.
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Disorders

Eell's palsy

This is an idiopathic unilateral lower motor neu-
rone facial paralysis. It has been attributed toa viral
or postviral phenomenon, with some evidence
specifically for involvement of herpes simplex
virus. The onsel is rapic, within hours or at most
days, and there may be associated pain in or be-
hind the ear. Some physicians recommend corli-
costeroid and antiviral treatment if started during
the first 48 h of the illness. But even without this
manoeuvre, 85-90% of patients recover complete-
ly, within weeks or months. Of the remaincer,
many have a satisfactory partial improvement.
Only a very small minority are left with facial de-
formily. During the acute phase, a major priority is
to protect the cornea, using artificial tears andfor
taping the eyelid down. Patients with severe per-
manent lower motor newrone facial weakness may
require the lateral parts of the upper and lower eye-
lid to e sutured together (lateral tarsorrhaphy) to
protect the cornea.

Other causes of unilateral lower motor newrone
facial paralysis are listed in Table 4.3. Upper motor
newrone weakness is usually due to a pathological
process in the contralateral cercbral hemisphere
{e.g. infarction, tumour) and there may be associ-
ated weakness of the limbs on the same side as
the facial weakness, Bilateral facial weakness may
be due to primary muscle disease (e.g. muscular
dystrophies, Chapter 17) or disease at the neuro-
muscular junction (myasthenia gravis, Chapter
170 Indeed, the combination of a complex eye
movement disorder with bilateral weakness of or-
bicularis oculi is almost pathognomonic of myas-
thenia. Lesions of both facial nerves may be acute
(e Guillain-Barré syndrome, Chapter 200, More
chromic Bilateral lesions suggest damage (o the
nerves in the basal meninges, ¢.g. as a result of ma-
lignant infiltration or sarcoidosis.

Hemifacial spasm

This is characterized by unilateral shock-like con-
tractions of the facial muscles, typically occurring



Table 4.3 Causes ol lower motor neurpne facsal paralysis,

Brainstermn
Turmsour, infarct, demyehnaticn

Cerebelfapantine angla
Tumour {acoustic neurcma)

Petrous bone
huddbe ear infection
Bell's palsy

Herpes zoster

Face
Paroted lumour and surgery
Trauma

Other causes inchude meningeal infiliraton or
inflammation {malignant disease, sarcoud)

in elderly women. Treatment of this condition has
been revolutiomzed by the use of botulinum Loxin
(Chapter 12).

Vill Vestibulocochlear nerve

Hearing

Bedsice tests of hearing include the patient’s
ability to detect a watch ticking close to the ear, or
repeat numbers whispered at a distance of approx-
imately 1 m from the ear, with the contralateral ex-
ternal auditory moeatus Blocked,

A5 12-Hz tuning fork may be used to distinguish
between conductive (external and middle ear) and
sensorincural (ooer ear, .. cochlea, and VI
nerve) hearing loss. In Rinne's test, air conduction
(AC), with the vilsrating fork placed in front of the
car, is compared with bone conduction (BC), with
the base of the fork against the mastoid process.
Normally, AC = BC, but with conductive hearing
loss, BC = AC, With sensorineural loss, AC > BC,
but both are reduced compared with the normal
car. In Weber's test, the base of the vibrating fork is
placed on the centre of the forehead. Normally,
sound is heard in the middle. With sensorineural
hearing loss, sound is lateralized towards the nor-
mal sicde, but with conductive loss, sounc Iaeral-
zes towards the affected side,
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Balance

Anatomy

The vestibular division of the VI nerve conveys
sensory information from the vestibular apparatus
of the inner ear (the labyrinth, comprising the
three semicircular canals, utricle and saccule) 1o
the vestibular nuclel of the brainstem and to the
cercbellum. The vestibular nuclei have complex
connections with the cerebellum and with the 11,
IV and V1 nuclei, as well as projections to the cere-
bral cortex. Normal Dalance depencds on the in-
teprity of this system, along with inputs from the
eves and from sensory receptorns in the neck, trunk
angd limbs,

Symptoms

Vertigois a false perception of movement, cither of
the patient or of their surroundings, as a result of
an imbalance of the vestibular inputs, Some pa-
tents experience severe vertigo, with the world
appearing o rotate around them, and associated
nausea, vomiting and loss of balance. Milder symp-
toms mav be described as the patient fechng as if
they are on a boat. 'Dizziness’ is a very commaon
presenting symptom —care must be taken to estab-
lish whether the patient is really complaining of
vertigo, or whether there is some other intended
meaning, c.g. unsteadiness of gait or presyncape.

The presence of associated svmptoms mav help
localize lesions in the vestibular pathwavs. Thus,
vertiga alone or in combination with cochlear
symploms (hearing loss, Unnitus) suggests a pe-
ripheral vestibular dlabvrinthine or VI nerve) dis-
turbBance. The coexistence of vertigo and diplopia
indicates central (brainstemy disease, whereas
diplopia withoul verligo is more consistent with
ain efferent lesion of the L IV and/or V] nerves, or
the muscles they innervate.

Examination

Mystagmus may be fownd in patients with vertigo.
With labyrinthine discase, nyvstagmus is horizontal
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or rotatory and beats away from the side of the
lesion (as opposed to cercbellar disease, where it
beats towards the side of the lesion). The mecha-
nism underlying labyrinthine nystagmus is that an
imbalance between the two inner ears will cause
the eyes to deviate towards the side of the lesion,
with fast corrective saccades towards the opposite
side counterbalancing this slow component.

Vestibular nystagmus is worsened by turning the
head in the direction of the fast phase. Indeed,
sudden head movement is a means of provoking
nystagmus in patients with peripheral vestibular
lesions (as in the Hallpike manocuvre, see below).
Caloric testing or rolation in a specially designed
chair are means of provoking vestibular nystagmus
in normal individuals. In a conscious patient, the
caloric test involves instilling cold (30°C) or, less
commonly, warm (44°C) water into each external
auditory meatus, Nystagmus induced by the cold
water normally persists for approximately 2 min.
Damage to the vestibular apparatus may reduce
the response in one direction (canal paresis) buat
sometimes, when spontancous nvstagmus is pres-
ent, it is increased in one direction by caloric test-
ing (directional preponderance).

Examination of a verliginous patient should also
include hearing tests, and the detection of other
cranial nerve lesions. In Romberg's test (Chapter
5}, patiemts with acute labynnthine lesions will
tend to fall towards the affected side. Gait may be
mildly unsteady. General examination is also
important, in particular looking for postural hy-
potension (Chapter 7).

Disorders

Causes of dizziness, both vertiginous and non-
vertiginous, are listed in Table 4.4, Some of the
more common conditions are considered in more
detail below.

Acute labyrinthitis

This is assumed to be a viral or postviral condition
in which the patient typically wakes with severe
verligo, exacerbated by head movement, and often
associated with nausea and vomiting. The acute
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Table 4.4 Causes of dizziness.

General medical

Cardiovascular {postural hypotension, dysrhwthmias)
Metabalic (hypoaglycaemia, hyperventilation)
Anaemia, polycylthaemia

Neurclogical

Syncope

Vascular disease

Tumour, particularly acoushic neurama
Cerebellarbrainstem disorders (e.g, multiple scleross)
Migraing

Epilepsy

Crological

Ototoxic drugs, particularly aminoglycosides
Post-traumatic

Other inner ear deorders (see 1exl)
Secondary 1o middle ear dhispase

In elderly patients, more than one pathology may
contribute 10 dizziness. Winar dysfuncion of two or
more of the sensory inputs responsible for normal
balance {vestibular, wsual, proprioceplive} e.g due to
calaracis, arthnis, labyninthine damage, in
comienatian with cerebrovascular disease, may resull
i the “multisensory dizziness syndrome”

Sedative drugs may also0 make patients dizzy
{antdepressants, anticomulsants, benzodiazepines,
alcahol)

phase may last several days, during which nystag-
mus may be cvident. Later, there is gradual im-
provement but mild symptoms, provoked by head
movernent, may persist for months, During the re-
covery phase, nystagmus disappears but a unilater-
al canal paresis may be detected. Treatment with a
vestibular sedative, e.g, cinnarizine, may be bene-
ficial when the symploms are severe,

Benign paroxysmal positional vertigo (BPPV)

This condition, also known as benign positioning
vertigo, arises from the presence of debris (otoco-
nia) in the posterior semicircular canal, as a result
of degeneration of the balance sensory organs of
the utnicle. Such damage may be idiopathic, or may
follow labyrinthitis or head injury (‘labyrinthine



concussion’). When the head moves, turbulent
flow within the endolymph of the semicircular
canal, because of the otoconial debris, produces
transient recurrent positional vertigo.

BI'TY is associated with characteristic abnormal-
ities of the Hallpike manocuvre. This involves
gently but rapidly lowering the patient backwards
from a sitting position so that their head hangs
over the end of the bed, first turned to the right,
then repeated turned to the left. In BPPY, nystag-
mus and vertigo develop after a delay of several
seconds, last up to 1 min, and ftigue with repeat
lesting. By contrast, central (brainstem) vestibular
lesions are characterized by nystagmus withowt
vertigo on the Hallpike manoeuvre, and there is no
latent period and no fatigability on repeat testing.

BPPY is typically provoked by particular head
postures, e lving with the head turned 1o one
sicle, or neck extension. The patient may learn o
avoid these positions and may benefit from
vestibular sedatives. More recently, manoeuvres
have been developed to disperse the oteconial de-
bris (Epley manoeuvre).

Ménigre's discasc

This condition is due 1o increased pressure in the
membranous labyrinth. 1t is characterized by at-
tacks of severe vertigo, typically ocourring in clus-
ters (several episodes in a few weeks) separated by
periods of remission, The vertigo is associated with
tinnitus and hearing loss, which persist between
attacks and may gradually worsen. Vestibular seda-
tives may be beneficial during acute episodes.

Vertebrobasilar ischaemia

Ihis is commonly associated with vertigo, but can
only be invoked with certainty as the cause of this
symptom il other features of posterior circulation
ischaemia (Chapter 11) are present.

Chronic persistent vertigo

This warrants detailed neuro-otological  assess-
ment. Most patients, however, still have a peri-
pheral vestibular disorder, Treatment  consists
of vestibular rehabilitation exercises, taught by a
physiotlerapist.

Vision and other craral nerves Chapter 4

IX and X Glossopharyngeal and
vagus nerves

Though the glossopharyngeal nerve has many
functions, the only aspect that is routinely testec
clinically is commeon sensation on the posterior
pharyngeal wall and the posterior third of the
tongue. Anything more than a gentle stimulus o
these regions with an orange stick will produce a
gag reflex —contraction of the pharynx, retraction
of the tongue and elevation of the palate.

The efferent limb of the gag reflex is conveyed
via the vagus nerve, This nerve also has multiple
functions and several aspects other than the motor
component of the gag reflex are amenable 1o cling-
cal examination:
¢ Swallowing —can the patient drink a glass of
water without nasal regurgitation of liquid (sug-
gesting palatal incompetence) or coughing (be-
cause of spillage of fluid into the trachea)?

+ [Palatal movement —elevation during phonation
(say ‘ah’) should be observed: with unilateral weak-
ness the palate and wuvala are pulled towards the
normal side.

® Speech —there may be impaired articulation
(dysarthria —see below); the voice may be hoarse
or husky,

e Coughing —tvpically ‘bovine’, ie. without its
usual explosive quality in vagal lesions, Unilateral
or bilateral vocal cord paralysis in vagus lesions
will also render the patient unable to utter high-
pitched noises (‘eeee’) or o sing.

Xl Accessory nerve

This nerve supplies the sternomastoicd and trapez-
us muscles. Wasting of one or both sternomas-
toids is usually obwious. Power of these muscles 15
assessed by asking the patent o tarn the head
against resistance. The left sternomastoid turns the
head 1o the right and vice versa. Combined action
of the sternomastoids results in neck flexion,
Trapezius is assessed by asking the patient to shrug
the shoulders against resistance.
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Table 4.5 Bulbar and preudobulbar palsy

Multiple cranial nerve palsies {e.g. Guillam-Barré
syndrome)

Skull base or meningeal infiltration

Myasthena gravis

Some muscular dystrophses

Polymyositis

Features

Masal speech

Absent jaw jerk

Palatal weakness, nasal regurgitation of food

Reduced or absent gag reflex

Wasted, fasoculating tongue

Bulbar Pseudobulbar

Causes

Brainstem vascular disease Bihemispheric vascular disease
Motor neurone disease Molor necrone disease
Syringobulbia hultiple sclerosis

Tumaour Tumaer

Brainstem encephalitis (e.g. polia) Extrapyramidal disease

Slhevey, monotonows speech, samelimes explosae

Brisk jaw jerk

Dysphagia

Brisk gag reflex

Shrunken, ammobile tongue

Emotonal lability with spontaneous lawghing snd crying
Attonaled Lpper Molor neunons signs n limbs

X1l Hypoaglossal nerve

This nerve supplics the tongue muscles. A lower
motor neurone lesion results in unilateral or bilat-
eral wasting and Lsciculation (Chapter 55, hest ob-
servied with the tongue at rest in the floor of the
mouth, On protrusion, unilateral weakness leads
to deviation of the ongue towards the affected
side. Swde-to-side movements of the ongue may
b impaired and slow with bilateral wasting and
weakness, but thas 15 more commonly a sign of
Irtlateral {earticobuiibarg

LRI IMOEOr  neurond

damage

Dysarthria

Articulation of speech must be distinguished rom

higher-order language function and its disorders—
dyvsphasia (Chapter 3). Nornmal articulation de-
pends on covrdination of the larvnx, pharynx,
tongue, lps and respiration by means of corticob-
wlbar, bulbar, cerebellar  and  extrapyramidal
palivways,

In addition to assessing the paticnt’s conversa-

34

tional speech, certain test phrases should be re-
peated, e, ‘baby hippopotamus’, “West Register
Street’, and “British Constitution”.

Lesions of specific parts of the controlling neural
pathways may  produce  characterislic  speech
abnormalities:

@ patatal paralysis —‘nasal’ speech quality,

& cerchellar lesions —slurred speech, with an irreg-
ular stac cato or scanni g (Illitlll}-‘,

o cxirapyramidal  discase —monotonous,  soll
speech,

o pilaterad corticobulbar damage —slow, grunting,
spristic” speech.

Buihar and pseudobulbar palsy

Lesions of cranal nerves [X-X11 at nuclear (brain-
stem), nerve or muscle level (bulbar palsy) differ
from bilateral upper motor neurone (corticobul-
bar) lesions o the lower brainstem (pscudobulbar
palsy), in both clinical features and causes, as sum-
marized in Table 4.5, In motor neurone disease,
budbar and  pscudobulbar features may coexist
(Chapter 18).
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* The dizgnosis of lesions in the visual pathways relies on detailed examination of all the upper cranial nerves

* Clinical assessment of the optic nerve comprises several components; visual acuity, fields, colour vision, fundoscopy,
pupillary responses (afferent part)

& Examimng pursuit eye movements 15 a rapid screening test for ocular motikity disordérs

® N an unconsoous patient, lesion localization may be aided by examination of eye movemnents (g.g. vestibulo-ooular
reflex, conjugate deviation) and pupils

* Lesions of the lower cramal nerves, affecting swallowing and articulation of speech (hence dysarthnia), may be classi-
fied as bulbar (kowwer motor neurone) or pseudobulbar (upper motor neurcne)
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Motor function

The production of complex yet smoothly coordi-
nated maovement is dependent on the integrity of
much of the nervous system:

# higher centres (Chapter 3),

#® upper molor neurone {LIMN],

# lower motor neurone (LMN),

* neuromuscular junction (Chapter 17),
* muscle (Chapter 17);

with important input from:

* basal ganglia-extrapyramidal
(Chapter 12),

s cercbellum;

and ‘feedback’ via sensory pathways, particularly
conveyving  information  about  joint
(Chapter ).

pathways

Position

UMN and LMIN

There are many motor pathways descending from
the cerebiral cortex and brainstem. Howewver, for
the purpose of classifying disorders of voluntary
movement, the UMN may be considered svnony-
mious with neurones whose cell bodies are in the
motor cortex and whose axons un in the corti-
cospinal (pyramidal) tracts to synapse with ante-
rior horn cells (Fg, 5.1). These neurones may be
considercd the anatomical substrate for the initia-
tion of willed movements, particularly fine or com-
plex manipulations,

The LMN s the “final common path' of the
motor system, with axons extending from the an-
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terior horn cells of the spinal cord to the voluntary
muscles. One anterior horn cell supplies many
musche fibres —forming a motor unit.

Examination of the motor system

Motor function in the limbs should be examined
clinically in the order given in Table 5.1.

Pauterns of abnormality of these seven aspects,
along with information from observing the pa-
tient's gait and stance, and from examining for
neck and trunk weakness, will generally help local-
ize a lesion within the motor system,

Vasting

Loss of muscle bulk is typically less prominent in
primary muscle disease (myopathy) than in condi-
tions where muscles have been denervated (neuro-
genic wasting) as a result of LMN lesions. Wasting
is not a feature of UMN lesions, though prolonged
disuse may produce some atrophy.

The distribution of neurogenic wasting will de-
pend on which LMNs have been damaged, and
whether the damage has been at anterior horn cell
level, ordistally at the spinal roots or individual pe-
ripheral nerves. Certain patterns of wasting occur
relatively commonly and these areas should be in-
spected routinely (Fig. 5.2).

Inspection alone s often sufficient to achieve
some anatomical localization; as with other areas



Basal ganglia

Molor cortex

Internal capsule

Basal ganglia

UMM

— = Pyramidal
decussation

Lateral
coricospinal
tract

rd

Antenor b
.-f*'d’ﬂfﬂr__ cell

T i

Figure 5.1 Diagrammatc representation of the corti-
cospinal tract. The UMM descends from the molor cortex
through the internal capsule. Most fibres decussate in the
medulla to form the lateral corticospinal tracts in the spinal
cord, then synapse with LN (usually indirectly wa an in-
terneurone —not shown) at antenor horn cell level

of neurclogy, the examiner should look logically
for a feature that discriminates between a limited
set of options. This is shown in Fig. 5.3, where the
common clinical situation of a patient presenting
with wasting of the intrinsic muscles of one hand is
considered.

Motor function Chapter 5

Table 5.1 Order of examination of the motar system,

Wasting

Invaluntary movements
Tome

Posture

Porwver

Coordination

Reflexes

Involuntary movements

Fasciculations are brief, irregular twitching move-
ments visible through the skin and occurring with-
in a muscle belly. They are insufficiently powerful
to achieve movement around the joint served by
the muscle, except sometimes in the hand.
They indicate an LMM lesion, generally proximal
and severe, especially at anterior horn cell level.
Some benign fasciculations, particularly in the call
muscles, are of no pathological significance.

Other involuntary movements are of greater am-
plitude and often signify disease of the extrapyra-
midal system (Chapter 12).

Tone

Muscle tone may be defined clinically as the resist-
ance detected by the examiner on passive move-
ment of a patient’s joints, hence passive stretch of
the muscles. Some resistance is observed in normal
individuals but it may be increased or decreased by
disease (hyper- and hypotonia, respectively).

The phenomenon of muscle tone and many
other physical signs of motor lunction depend on
the integrity of the stretch reflex shown in ideal-
ized form in Fig. 5.4, Passive stretch of a muscle in-
duces afferent impulses to the spinal coed, which
in tuen activate the motor neurone, leading 1o re-
flex contraction. As the clinical correlate of this
response is normal muscle tone, it follows that
interruption of the reflex arc by disease, for exam-
ple by LMN damage, will lead to a reduction in
tone or hypotonia —the muscle will become
flaccid.

Discase affecting the UMN in wrn produces hy-
pertonia or spasticity. The reason for this is not so
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i)

Figure 5.2 Common patierns of neurogenic wasting (a) Atrophy of the thenar eminence. (b) Wasting of the interossel; the
affected nght hand (wdvich is also clawed) may be compared waith the lefi, wiich s normal. (c) Severe distal bower limb veast-
ing. With milder degrees of wasting of tibiaks anteror, an eardy sgn i loss of the smooth contour of the shin, the anteror
Dodder of the tina becorming more prominent. Upper and lower limbs should aiso be inspected for mode prokimal wastng

{particularly the persscapular and thigh musclest

Anterior hom cell, |
Thenar eminence Prowimal r:m? [::m;? "l
alved | leseom
ol _ orplenss |
| Vg | :
iwmmg:ﬂwn | Thenaremimnre—l [ Penpheral | Ulnar
IsCs of ed ] mes elesion | | | meuropathy
s had ! spar | L Fl ¥
Thenar emumn:qu Penpheral | | Median | Figure 5.3 Algorithm for analysing
LI only |__IEF‘{E besion neuropathy the causes of wasting of the intrinsic
===t miusches ol one hand

much damage to the excitatory UMN nself bt
rather dvsfunction of polysvnaptic pathways de-
scerding in paralle]l with i, whichy exert an in-
fiivitory effect on the LMN and hence on the reflex
o Loss of supraspinal inhibition unmasks the
stretch reflex in @ more primitive or ‘undamped’
form, and tone is thereby increased.

ATy

£l

The characteristic quality of hypenonia caused
by UMN damage is that there is marked resistance
to passivie muscle stretch through part of the range
of movement of a joint, but at a certain point the
resistance suddenly “gives” (clasp-knife phenome-
nonp. In some patents with subtle UMN lesions,
the only leature of such a lesion in the upper limbs



olio

i
"‘\.-4"_"'-1_--":}.“" “E‘*
S >

Figure 5.4 The stretch reflex s, stretch receplos; a. atferent
{sensory) neurone,; ¢, coll Body of sensony neurone i dorsal
rool ganglion; |, LMB originating at antengr horn cedl of
spinal oord; rm, muscle, v, UMK, arrows ndicate direcion of
impulse trafhc, +, exctatory impulse in UMM, -, nkhibitay
impulse in paratiel descending inhiitory pathways bot all
the components of the reflex are shown. The descending
inhibitory pathvways mamly act on the gamma efierents
(not shown) which madulate the sensinaly of the strelch
receptors,

may be a miniature version of the clasp-knife
effect, elicited by supinating and pronating the
forearm (supinator catch),

Other forms of increased tone, caused by cx-
teapyramidal disease, are described in Chapter 12

Posture

Another sign of mild upper limb UMN damage
may be obscrved with the patient’s arms out-
siretched, palms facing upwards and eyes shul. An
affected limb will first pronate then dnft down-
wards (pronator or pyramidal drift sign).

Disease of other parts of the nervous system
may also be identified by asking the patient to
perform this simple manocuvee. For example, a
patient with loss of joint position sense n the
hands may show irregular involuntary movements
of the fingers when the arm is outstretched and
the eyves are shut ‘pseudoathetosis’), because ol
loss of all avenues of sensory input relating o
maintenance of this posture (deafferentation).

Motor funcuon Chapter 5

Postural abnormalities as a result of extrapyrami-
dal discase are again described in Chapter 12,

Power

Power is assessed climically by grading the patient’s
ability 1o contract a muscle voluntarily against
gravity and against resistance provided by the ex-
aminer. The Medical Research Council scale i3
wsedd most commaonly i the UK:

0 no contraction,

I flicker or trace of contraction,

2 active movement, with gravity climinatec,

3 active movement against gravity,

4 active movement against gravity and resistance,
5 normal power.

This scale is at best semiquantitative, particularly
as much muscle weakness (parcsis) in clinical neu-
rology falls within the 3-5 range, where it is often
necessary to make further subjective subdivisions,
e A=, 4 and 44, denoting severe, moderate and
mild weakness, respectively.

For most "screening’ examinations, it is suffcient
to lest an agonist=antagonist muscle pairat cach of
the major joints (Fig. 5.5). Right- and left-sided
limbs should be compared at each joint because
weakness s often asvmmetrical and patients may
therefore act as their own “controls’.

Although it is possible to assess power exhaus-
tively in many other limb muscles, selection is re-
quirgdd. This is generally governed by information
already avanlable from the history, or from other
parts of the examanation, whereby a particular pat-
tern of focal weakness may have suggested itself,
Anatomucal then
agam by discriminating between very few oplions

localization is achieved onge
as shown for the very common clinical problems of
wrist and oot drop (Fig. 5.00. Likewise, the history
may have pointed to a lesion of an individual cer-
vical spinal segment (neck pain radiating down
one armb, again a very commaon clinical situation
(Chapter 150 i this case, the aun s to detect a pat-
tern of weakness corresponding to the muscles in-
nervated by asingle sepmental nerve, its myolome
{Table 5.2). More diftuse processes affecting many
nerves or muscles simultaneously, cg. metabolic
or inflammatory, may produce maore gencralized
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Aillary nerve

Elbow extension Wrist extension

Triceps
Radial nerve
o

6 and ulnagis, C7,
Radial nerve

Wirist flexion

ulnaris, C8,
ulnar nerve

Musculocutanegus nerve

Extensors carpi radialis,

Flemors canpi radialis,
C7, median nerve and

—=

Fger flexion
Finger extemiion Flexors digitorum
Extensor digitorum profundus and
Radzal nerve superficialis
cr Median and ulnar nerves

[ ]

—_—

Thumb abduction Finger abduction
Abductor pollicis breves Dorsal interosse Figure 5.5 Chnical testing of muscle
Median nerve Ulnar nerve power, For each movement, the rele-
n 1 vant muscle, penpheral nerve and

weakness but specific patterns remain discernible,
Thus, primary muscle disease is typically associat-
ed with proximal weakness whereas a motor
polyneuropathy usually produces distal weakness.

UMM lesions are also associated with characteris-
tic patierns of weakness. Unlike LM lesions, these
relate more o volumtary movements than o indi-
vidual muscles, the UMN being at a higher level of
organization in the nervous svstem. A Lime-
honoured term referring (o UMN weakness in the
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main rool value are given

limbs is the ‘pyramidal distribution’ of weakness,
By this is meant greater weakness of extensors than
flexors in the upper limbs and of flexors than ex-
tensors in the lower limbs. Formal objective meas-
urement of muscle power in UMN lesions using a
strain-gauge (myometry) has cast doubt on this
pattern. However, the description remains of clini-
cal value, particularly as it corresponds to abnor-
malities of posture seen in patients with advanced
UMN lesions. Thus, a patient who is hemiparetic
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Hip llexign e
Hionsoas ip extension
L 'ﬂﬂ“] i — Gluteus maximus
Gl e Inferior gluteal nerve
L2 L5, 51,52
Knee flexion Kne exlension
hamstrings Quadriceps famaris
Sciatic nerve Femosal nerve
LS, 51,52 L4
% =
Ankle dorsiflexion Ankle plantar lexion
Tubiales anterior Gastrocnermius and soleus
Deep peroneal nerve Sgiatic nerve
L4, 15 51,52
Dorsiflexion of great toe Ankle inversion Ankle eversion
Extensor hallucis bongus Tibials posterior Peronei
Deep peroneal nerve Tibial nerve Superficial peroneal nerve
LS L4, LS L5, 51
Figure 5.5 Connnued

after a vascular event in one cerebral hemisphere
will typically have a fexed aom and extended leg
on the opposite side of the body,

Coordination

Lack of coordination, or ataxia, is often considered
synonymous with cercbellar disease. But, as previ-
ously stated, coordinated movement reguires the
normal action of all the components of the motor

system and of parts of the sensory system, particu-
larly joint position sense. Thus, loss of position
sense may lead to a sensory ataxia. In the hand,
this may have as damaging an effect on wsefil
MOVENIENt as severe muscle weakness.

Formal tests of coordination in the limbs may,
however, provide localizing information on cere-
bellar disease, the lesion generally being in the
cerebellar hemisphere on the same side as the ab.
normal sign.
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Severe weakness
"wirist drog’,
brachioradialis
imvohved (muscle Radial nerve
belly can be seen lesion
= and felt on elbow
Weakness of wrist flexion with forearm
and finger in semiprone position)
exlension
- €7 root lesion or {less
Mild weak
b likely) partial mild radial
lbrachioradualis — .
spared lesion (below nerve 1o
brachioradialis)
Anlle mversion spared Common peroneal
Weakness of ankle mﬁm Tlexion nerve lesion
dossilleion and
eversion “foot drop” m—
g
immabved

Figure 5.6 Algonthms for analysing
the causes of wrist and foot drop.

Table 5.2 Segmenial innervation of selecied upper imb
muscles.

s

Most shoulder movements, e.g. abduction
Biceps

C6

Brachworadalis

Extensor carpi radiahs longus (extension and abduction
at warist)

7

Tnceps

Extensor carpl ulnans (extension and adduction at wiist)
Finger extension

C8

Wirst flexion {and adiduction)
Finger flgsmon

(R ]

Entrensic musches of hand

* host of these muscles are innervated by fibees from
miore than ong root, &g the ool value® of brachioradiabis
s m lact C56 but C6 predominates

In the upper hmb, the cardinal test of coordina-
tion s the finger-nose-finger tesl where the pa-
tient moves his or her index finger backwards and
forwards from bus or her nose 1o the examiner's in-

a2

ger. Cerebellar disease leads to inaccuracy in this
Lest (past-pointing) because of inability to judge
distances (dysmetria). As the Anger approaches
the target, it may oscillate increasingly wildly (in-
tention tremork. An alternative test is to ask the
patient to perform rapid alternating movements
(e.g. by tapping the dorsum of one hand with the
palmar then the dorsal aspect of the fingers of the
opposite hand repeatedly), which may be jerky and
inaccurate in cerebellar disease (dysdiadochoki-
nesis), Dysmetria may also be assessed by gently
tapping the patient's oulstretched hand. Rather
than immediately returning to the initial position,
the patient’s arm may overshool and oscillate a few
times feerebellar rebound).

In the lower limbs, ataxia may be detected in the
heel-knee-shin test, the patient being asked o
place one heel on the opposite knee then slice it ac-
curately down the shin. These tests of limb ataxia
provide only a partial picture of cerebellar func-
tion. Much may also be learnt from assessment of
muscle tone, which may be reduced in cerebellar
disease, from the reflexes (see below) and from
examining:

& gail (see below),
® speech (Chapter 4),
e eve movemnents (Chapter 4).



Reflexes

Tendon reflexes

These are a direct method of testing the immediate
action of the stretch reflex clinically. Striking
the tendon of a muscle with a patellar hammer
will strétch the muscle passively amd induce
reflex contraction. As with muscle lone, lendon re-
flexes may be heightened or diminished by
clisease.

Interruption of the reflex arc, for example by
LMN damage, will render the reflex depressed or
absent. Sometimes a reflex that initially appears
absent may be obtained by asking the patiemt to
clench his or her teeth (for upper limb reflexes) or
tointerlock the fingers of the right hand with those
of the left then try to pull the hands apart (for
lower limb reflexes, Jendrassik's manocuvre), at
the same time as the examiner strikes the tendon.
This phenomenon of reinforcement 15 due to such
manoeuvres increasing the sensitivity of stretch re-
ceplors throughout the body.,

UMM lesions may produce brisk tendon reflexes
as a result of loss of supraspinal inhibition. Clonus
is a physical sign most often elicited at the ankle
where sudden but maintained dorsiflexion by the
examiner (with the patient’s knee also partially
flexed) produces riwthmical repetitive alternating
plantar flexion and dorsiflexion, This is also due 1o
loss of supraspinal inhibition, the sharp muscle
stretching leading to oscillation within the circuit
af the reflex arc. Clonus may be sustained or may
persist for only a few ‘bheats”. [ may be present in
normal individuals, [_}.;lrti:r;ul:srl}r il symmetrical in
duration. It is of pathological significance if asym-
metrical or if there is sustained symmetrical ankle
clonus in the presence of other UMN signs. Clonus
at sites other than the ankles (knees, Aingers) is also
gencrally pathological.

The grading of tendon reflexes is usually repre-
sented symbaolically as follows:
very brisk,

- brisk,
+ present,
+

==

with reinforcement,

Mator function Chapter 5

0 absent,
CL  clonus.

The main clinical uscfulness of the tendon re-
flexes is in localizing lesions, especially of the
spinal cord. This arises because the reflexes have
‘root values’, i.c. the relevant afferent ancd efferent
nerves are located in particular spinal segments
{Fig. 5.7). Thus, for example, a lesion of the spinal
cord at C5/6 may abolish the biceps and the
supinator reflexes, because of LMN damage at thal
level, but all reflexes below (triceps downwarcls)
will be brisk, because of UMN damage and hence
loss of supraspinal inhibition of those segments —
a‘reflex level’,

Tendon reflexes may possess qualities indicative
of discase processes other than those directly
affecting the motor neurones, ¢g, the slow-relaxing
reflex of hypothyroidism and the pencular reflex
of cerchellar discase,

Cutaneous reflexes

The cutancous reflexes most often of value clini-

cally are the plantar and superficial abdominal
responses. These depend on afferent nerves con-
cerned with pain sensation (nociception).

The normal response in adults to a stroke along
the skin of the lateral border of the foot with an or-
ange stick is plantar flexion of the toes Cdowngo-
ing’ plantar responser. In normal infants, there isa
maore primitive version of this flexor withdrawal re-
flex, with dorsiflexion of the great toe and abduc-
tion (fanning) of the other toes ("upgoing' plantar
responser. [t is this version which reappears in
adult life in the context of UMN damage ( positive
Babinski reflex).

The superhcial abdominal responses are elicited
by a swift stroke with an orange stick horizontally
across the skin of each abdominal quadrant. Nor-
mally there is reflex contraction of the underlving
abdominal muscles but this may be lost in UlIN
lesions (e.g. loss of the abdominal responses mav
e an early sign of multiple sclerosis),

The superficial abdominal responses may also be
absent in obese patients, in those with abdominal
scars and after repeated pregnancy.
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Supinator
(5. C6

Biceps
{5,606

Figure 5.7 The tendon reflexes.

Table 5.3 Heurologecal gait disorders

Spashic paraparesis (LUKN lesions, both legs) Scissoning, "wading throwgh mud’
Spastic hemiparesis (UMN letion, ane s:de of body) Leg 15 ngidd and crcumducts (descnbes a sermcircle
rodatng at hip}

Bilateral foot drop (LN lesans, both legs) Steppage —legs Hifted high 10 avoid scraping 1oe
Cerebellar leson Wide-based gail, staggening, unable to walk heel-toe
Parcineoninm Stoopang posiure, rngig 1I1.|.|Tf||ng gail, “festinant’, no arm S
Frowimal myopathy Waddhng
o mvasthenia gravis (Chapter 17)
Neck and trunk ’ 48 P .

e polymyositis (Chapter 17),
Neck fexion is achieved by simultaneous contrac- @ motor neurone disease (Chapter 18).
tion of both sternomastoid muscles, innervated by Truncal weakness, detected by asking the pa-
the spinal accessory nerves (Chapter 4). Weakness  tient 1o rise unaided from a lying to a sitting posi-
of neck extension, such that the patient hastosup-  tion with arms folded, may occur as part of a more
port his or ber head with hand under chin, 15 rela-  generalized proximal weakness, as seen in primary
tively uncommon, bul occursin: muscle disease.
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Truncal ataxia is particularly associated with Much may also be learnt from observing the pa-
damage to cerebellar midline (vermis) structures.  tient standing unaided. A patient who falls when
It may be so severe that the patient is unable to  asked to stand “lo attention” with eyes shut is likely
maintain a stable sitting posture unsupported. to have impaired joint position sense at the ankles

(Romberg’s sign).

Gait and stance

Certain gaits are associated with specific neurolog-
ical disorders (Table 5.3).

LMN UMN
Wasting Present (neurogenic wasting) Disuse atrophy only
Fasciculations hay be present Absent
Tone Normal or decreased (flaccidity) Increased (spasticity)
Posture - Drift of outstretched arm (eyes shut)
Power Focal weakness .. distribution of Movement-based

individual nerves or roots Pyrarmidal distnibuticn

Tendaon reflexes Depressed or absent Brisk
Clonus Absent May be present
Plantar response Dewngoing or absent Upgaing {positive Babinski)
Superficial abdominal responses Present May be absent
Gait May be high-stepping Spastic, scissoning, circumduction
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Sensation

The basic modalities of sensation that are tested as
part of the routine clinical examination are;

* position sense,

* vibration sense,

+ touch and pressure,

* pain and temperature (nociception).

Clinical neurcanatomy

There are two main neural pathways relaying sen-
sory information from the peripheral receptors to
the cercbral cortex, each consisting of three
THELIFOTEes.,

Position and vibration sense are conveyved by a
pathway involving the posterior columns of the
spinal cord. Here, impulses from receptors travel
via a primary sensory neurone to the cord, entenng
by a dorsal root. A central process of the same neu-
rong ascends in the posterior columns to the brain-
stem. Onlyv at this point does information cross to
the opposite side of the nervous system, via a sec-
ond neurone after synaptic transmission in the
miedulla. A third neurone projects from the thala-
mus 1o the cerebral cortex (parictal lobe).

Pain and temperature are conveyed by a path-
way involving the spinothalamic tracts in the cord.
Here the primary sensory neurone again enters the
cord via a dorsal root, But, after a synapse in the
cord itself, infermation ascends 1o the thalamus by
the contralateral spinothalamic tract, the second

SERSOTY neurone having crossed over at, or within
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a few segments above, the level of entry of the
primary necurone. The third neurone is again
thalamocortical,

Touch and pressure sensation ascend the spinal
cord by more than one route, both anterior anc
posterion

Thus, the posterior columns largely convey un-
crossed sensory information, whereas in  the
spinothalamic tracts, it is crossed. This difference
in the level of the decussation in the major sensory
pathways explains the distribution of sensory
deficits seen in spinal cord disease (Chapter
15).

Practical points

Sensory symptoms

Patienis may report negative symptoms as a result
of damage (o sensory pathways, c.g. numbness, in-
ability to detect heat and cold. As elsewhere in
neurology, there are also spontaneous positive
symptoms, e.g. tingling, ‘pins and needles’ and
other abnormal  sensations  (paracsthesiae).
Dysaesthesiae are unpleasant distorted sensations
arising from actual sensory stimuli. Chronic pain
may also result from damage (o sensory pathways,
e.g. thalamic pain, experienced on the opposite
side of the body to the site of the lesion in the
thalamus,



Sensory signs

An overriding consideration when conducting the
sensory examination of a patient is its subjectivi-
ty. It is therefore best performed after the motor
examination, including the reflexes, has been
completed. Because of this subjectivity, the exam.
iner may casily be misled, either by a patient's
excessive desire to be helpful or, less frequently, by
deliberate misinformation from a malingering pa-
tient. One must always be wary of sensory signs
elicited in the absence of symptloms. The sensory
examination is best conducted rapidly as this is less
tiring for examiner and patient, and speed will re-
duce any opportunitics for false information to be
given.

Those modalities of sensation less likely 1o be
prone to error from subjectivity are best tested firse,
as follows,

Position sense

This is assessed by determining a patient’s ability Lo
detect upward and downward passive movement
of the fingers and 1oes with the eyes shut. An error
rate greater than that expected on a chance
basis should raise the suspicion of malingering. If
distal position sense is impaired, more proximal
joints should be tested. Romberg's sign (Chapter
5) is primarily a test of position sense at the
ankles.

Vibration sense

This is tested with a 128-Hz wuning fork. The pa-
tient’s ability to detect vibration when the base of
the fork is placed on the sternum should frst be
confirmed. A similar sensation normally should
then be appreciable at the extremities. If the pa-
tient cannot detect vibration at the fingers and
toes, more proximal bony prominences should be
tested, e.g. the malleoli at the ankles and the ulnar
styloid at the wrist. Greater objectivity may be
achieved by ensuring that the patient can distin-
guish between the application of a vibrating and
non-vibrating fork with the eyes shut, and can de-
termine the duration of the vibration.

tensaticn Chapter 6

Figure 6.1 Patierns of sensory loss. (a) Mononeuropathy —
solated damage (o an indmdual perpheral nerve, in this ex-
ample a complete lesion of the right femaral nerve; (B)
polyneuropathy — ‘glove-and-stacking’ destribution of m.
pairment, {¢) dermatomal—sensory loss coresponding
1o the cutaneous distnbution of a spinal nerve root, in this
case nght LS, id) sensory level — characierisuc of spinal cord
leacnsg,
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Figure 6.2 Approwimate distribution of
the dermatomes on the antenor and

Cutaneous sensation

This includes ability 1o detect:

e light rouch using a cotton wool ball,

o painful stimuli using a pinprick,

o temperature using a metal cvlinder filled with
hot or cold water.

The hmits of an area of sensory loss should be de-
lermined by moving the stimulus and asking the
patient to report as soon as sensalion relurns to
normal. Greater objectivity may be reached by de-
termining whether the patient can distinguish be-
tween a pinprick and a more blunt stimulus, or
between hot and cold, with the eyes shut. Simi-

a8

postenor aspects of the body.

larly, a patient may be asked to close the eves and

report every time the light touch of a cotton wool
ballis detected.

Patterns of sensory loss

Damage 1o an individual peripheral nerve may re-
sult in an area of cutaneous sensory loss correspan-
ding to the entire extent of the skin supplied by
that nerve (e.g. Fig. 6.1a). But if a toxic or metabol-
ic insull has affected multiple peripheral nerves
(polyneuropathy), the initial involvement of the
longest nerves produces a characteristic ‘glove-
and-stocking’ pattern of sensory loss in the ex-



tremities (Fig. 6.1b) Sensory nerve root damage
may again lead to cutancous sensory loss affecting
the entire arca of skin (dermatome) supplied by
the root in gquestion (Fig. 6.1¢). The dermatomes
corresponding to all the spinal nerve roots are
shown in Fig. 6.2. With spinal cord disease, a cardi-
nal physical sign is the presence of a sensory level,
Thus, for example, a paticnt may have impaired
cutaneous sensation in all dermatomes below T10
(Fig. 6.1d). As discussed in Chapter 15, this does
nat necessarily mean that the level of the lesion in
the spinal cord is at T10, but rather that it is any-
where at or above that level. Hence, sensory levels
generally have less localizing value than reflex or
maotor levels (Chapter 5).

Higher sensory function

Patients with disease of the parietal cortex may
have relatively subtle sensory deficits, not neces.
sarily detected by testing the crude modalities of
sensation. For such patients, other sensory Lests ane
available, as follows.

Two-point discrimination

Using a pair of dividers, a patient’s ability to dis-
criminate between the application of one point or
both points simultaneously can be determined.
The minimum distance at which the simultancous
application of both points is detectable can then be
ascertained with the patient’s eves shut. This dis-
tance varies according to the site on the body
where it is being tested, but is normally 2-3 mm
on the finger puips. Although the distance of
two-point discrimination may increase with dis-
ease of lower sensory pathways, the test is particu-
larly valuable in patients with higher sensory
deficits.

sensation Chapter 6

Sensory inattention

When a sensory stimulus is simultancously applied
1o both sides of the body, patients with parictal
cortical discase, particularly of the non-dominant
lobe, may fail to report the stimulus on the side
contralateral to the site of damage. This phenome-
non is allied to visual inattention {Chapter 4) and
to the neglect of the left side of the body, indeed
the left side of the world, sometimes scen in pa-
ticnts with non-dominant, i.e. wsually right-sided,
parictal lobe damage (Chapter 35,

Agraphaesthesia

Inability to identify numbers deawn by the exam-
iner on the patient’s palm, with the patient’s eyes
shut.

Astereognosis

Inability to identify olyects in three dimensions,
e.g. distinguishing by touch alone between coins
placed by the examiner in the patient’s haned.

Key points

@ The modahities of sensation amenable to routine chine-
cal testing are: joent posibion, wibravon, touch and pres.
sure, pain and emperature

® Sensory signs elicited in the absence of symptoms are
of dubious sigmificance

& The sensory examination 15 akways sunectve

* Patterns of sensory 1055 may pont to particular disor-
ders, € g. "glove-and-stocking’ loss in penipheral neu-
ropathy, sensory level n spinal cord disease
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Autonomic function

The autonomic nervous system is concerned with
the involuntary control of visceral and glandular
function. Disturbances of its parasympathetic
andfor sympathetic components may aflect sev-
eral clinicallv important sites:

& pupils (Chapter 4),

¢ control of blood pressure and heart rate,

& bladder, bowel and sexual function,

* sweating, lacrimation, salivation.

Clinical features

Blood pressure

Failure Lo maintain blood pressure on assuming an
upright posture may present with light headedness,
dizziness, of even syncope (Chapter 2), and other
non-specific symploms (e blurred vision, fa-
tigue, naused, head and neck paing. It may also be
asympomatic. In all symptomatic cases, there s a
relanonship o the assumption of an erect posture
or following head-up tilt.

Orthostatic hyvpotension s defined as a fall of
systolic blood pressure of at least 20mm g or dias-
tolic blood pressure of at least 10mmiblg within
imin of standing. Typically the normal compensa-
tory increase in pulse rate on standing is also
altwsent.

Although postural hypotension of this degree
may sigmify underlying discase of the autonomic
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nervous system (autonomic failure), confound-
ing factors may produce a similar picture, particu-
larly the overzealous use of antihypertensive drugs
in the elderly.

Sphincter dysfunction

Broadly speaking, neurogenic bladder dysfunction
falls into two main categories, analogous to upper
and lower motor neurone (UMM and LMN) lesions
affecting striated muscle. Thus, damage to the
equivalent of the LMN for the bladder (52, 3 and 4
parasympathetic fibres), either at their origin in
the lower spinal cord ("‘conus’) or in the cauda
equina or pelvis, interrupts the normal reflex arc
and the bladder Qs but is unable to empty prog-
erly (urinary retention ultimately with overflow
incontinence). The bladder becomes palpable and
may be tender, depending on whether the afferent
fibres are also affected, Infection is common.
Damage 1o the equivalent of the UMN for the
bladder, as a resull of incomplete lesions higher in
the spinal cord, with loss of supraspinal inhibition,
renders the muscle wall of the bladder increasingly
irritable (detrusor instability). Patients develop
urgency and frequency of micturition, ullimately
with urge incontinence of unine. Although this
broad subdivision s conceptually useful, the
clinical picture is often mixed and also compli-

cated by the I'-"n-lunl:u:.-r control mechanisms of the
bladder.



Bowel dysfunction apart from constipation is a
late feature of spinal cord discase, but may occur at
presentation with lesions of the cauda equina,
with absolute constipation, faccal impaction and
ultimately overflow incontinence of facces.

More widespread damage 1o the innervation of

the gastrointestinal tract, as may occur in diabetes
mellitus, produces a mixture of abnormalities of
gut function, including:
® [ailure of gastric emptying (gastroparesis) with
distension, pain, nausca and vomiting,
* abnormal intestinal maotility, either reduced
(again with abdominal pain and wvomiting—
jreudo-obstruction) or increased (with diarchoea,
including noctumally, and faccal incontinence).

Sexual dysfunction in men, particularly erectile
HNPOLCNCE, isa commaon accompaniment of auto-

nomic failure,

Other symptoms and signs

Patients may be aware of reduced or absent sweal-
ing (anhidrosis). Dry eyves and a dry mouth are
more ollen due to discase of the effector organs
themselves (lacrimal and salivary glands), as in
Siogren’s syndrome, or use of anticholinergic
drugs, than impaired aulonomic innervation,
However, some paticnts with parancoplastic dis-
orders, e.g. Lamberi-Eaton myasthenic syndrome
iChapters 17 and 19), experience a dry mouth as a
result of involvement of the autonomic nervous
SYSECI.

Investigations

In addition to bedside tests, e.g. lyving and stand-
ing blood pressure, more sophisticated autonomic
function tests arc available:
& cardiovascular:
* blood pressure response to tily,
& [oss of normal beat-to-beat variation in heart
rate (sinus archythmia) detected by measuring
R-R interval on ECG,
® |oss of reflex bradycardia to Valsalva manoeu-
vre (straining by forced expiration against closed
plottisy;
s bladder:
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& prodynamic studies (monitoring intravesical
pressure as a function of flling) often in combi-
nation with dynamic imaging (videocystomet-
rogram) and electromyography (Chapter 8) of
the bladder sphincter,

Specific conditions

Autonomic failure may rarcly be inherited (familial
dvsautonomia: Rilev-Day syndrome) or may arisce
as a result of discase at several sites in the nervous
sysiem, as follows.

Central nervous system

Pure autonomic failure, manifesting  proedomi-
nantly with orthostatic hypolension, may occur
without other neurological features. Bul autonoms-
i failure may also developin a minority of patients
with Parkinson's discase (Chapter 12) and also in
multiple system atrophy. The latter is a progres-
sive disorder characterized by

e Parkinsonian features,

e cerebellar and/or UMN signs,

o qulonomic dysfunction, particularly orthostatic
hypotension, impotence and urinary retention or
incontinence.

These and other features may occur in various
combinations (Chapter 12), When autonomic fail-
ure predominates, the condition is often termed
Shy-Drager syndrome.

Hypothalamus

Within the central nervous system (CS), the hy-
pothalamus acts as a higher integrating centre of
sympathetic and  parasvmpathetic activity. 1'a-
tients with rare structural lesions, e.g. tumours, in
this region may develop disorders of appetite,
thirst, sleep and temperature control, along with
disturbances of pituitary regulation.

Peripheral nerves

Inflammatory or metabolic damage to the periph-
eral nerves, resulting in a polyneuropathy, may
affect autonomic as well as sensory and motor
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fibres. In the Guillain-Barré syndrome (Chapter
20}, patients may have labile blood pressure and
cardiac dysrhythmias in addition to the other po-
tentially life-threatening aspects of this condition,
Other causes of a polyneuropathy where autonom-
ic failure may be a dominant feature include (com-
monly) diabetes mellitus and (rarely) amyloidosis.

Sympathetic dysfunction and pain

There is an incompletely understood relationship
between sympathetic nerve fibres and pain affer-
ents, which are similarly small in diameter and un-
myelinated. Thus, partial peripheral nerve trauma
may lead to a chronic neurogenic pain syndrome
with sympathetic accompaniments including
shiny, red, dry skin with hair loss, some swelling
and poor wound healing in the affected limb.
When this combination affects the distribution of
a particular nerve or root, it is termed causalgia.
When the anatomical basis is less clear-cut, the
term reflex sympathetic dystrophy or complex
regional pain syndrome is used,

Treatment

& Symptomatic postural hypotension may be
managed by the patient sleeping in a bed with a
head-up tilt. Fludrocortisone, a mineralocorticoid,

52

may also be beneficial, but many patients respond
poorly to this and other drugs that have been tried,
such as indomethacin.

s Bladder hyperreflexia with detrusor instability
may respond to anticholinergic drugs, e.g. oxybu-
tynin or tolterodine,

= Chronic retention of urine may require inter-
mittent self-catheterization, Patients with mixed
bladder disturbances may need both intermittent
self-catheterization and anticholinergics. Infection
must be treated early.

& Erectile impotence may respond to intracorpo-
real injection of papaverine or prostaglandins, or
to use of a vacuum device. Oral medication is also
now available (sildenafil).

& Causalgia and related chronic regional pain syn-
dromes may respond te sympathectomy to the
affected limb.

Key points

& Fostural hypotension is an important manifestation of
autonomic fallure, readily assessed at the bedside

® Neuyrogenic bladder dysfunction may be subdivided
into the equivalent of upper and lower motor Reurone
patterns, thiough this is a simplification

o Aytonomic failure may complicate peripheral neu-
ropathy {as commonly seen in diabetes mellitus) or may
anse centrally (as in muitiple system atrophy)




Chapter 8

Investigating the patient

Fhe importance of accurate history-taking anc
physical examination in reaching a neurological
diagnosis cannot be overstaled. However, many
patients require specialist investigation for a defin-
itive diagnosis, or at least Lo provide laboratory
support for clinical suspicions.

Neuroimaging

Some of the greatest advances in neurological in-
vestigation in the last 25 vears have involved brain
and spinal imaging. to the extent that some time-
honoured radiological techniques have been virtu-
ally abandoned in [avour of new non-invasive
Iigh-resolution technology.

Plain X-rays

Main radiographs of skull and spine (Fig. 8.1) now
have limited usefulness beyond the investigation
of acule trauma, i.e, to detect a fracture,

CT scanning

Computed tomographic (C1) scanning has revolu-
tionized the investigation of intracranial lesions
and has a role in spinal imaging. The technique
relies on the reconstruction of lomographic images
{a series of horzontal slices) resulting from the pas-
sage of X-rays through the body in multiple direc-
tions, Examples of normal CT scans of the head are

shown in Fig. 8.2, Further refinement of the images
is provided by administration of an intravenous
iodine-containing contrast medium, which high-
lights ("enhances’) areas of increased vascularity,
or regions where there is breakdown of the
blood-brain barricr.

Abnormalitics detectable on CT scans inclucde
high-density arcas, indicating blood or calcium,
and low or mixed density seén in many other
pathological processes —examples of abnormal
scans are given m the second part of this book
in the context of the relevant clinical condition.
One important property of any lesion seen on C1
cranial scan 15 whether it exerts mass effect, as ev-
idenced by compression of the ventricles or shift of
midline structures.

MR imaging

Magnetic resonance imaging (MRI) is a more re-
cent diagnostic technique than CT scanning with
several advantages, Unlike CT scanning, it docs
not depend on X-ravs, but rather on the response
of a tissue's protons in a strong magnetic Aeld to
the effects of a brief radiofrequency pulse. After the
pulse, displaced protons realign with the magnetic
field, and the rate of realignment, along with other
features including the proton density, gives infor-
mation about physical properties of the tissue, no-
tably its water content. This information may be
reconstructed by a computer Lo give images in any
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in the investigation of diseases of white maties

(Chapter 16). Again, additional refinement is

provided by the use of an intravenous contrast

this time bascd on the earth

mediumn,

rare
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Figure B.4 Normal cervical myelogram (anteroposiencr
yiew), Thie intrathecal contrast medium outlines the normal
expansion of the cervical spinal cord

Invasive studies

Myelography

fefore the advent of spinal MEL imaging of the
spinal cord and nerve roots was achieved using
a water-soluble contrast medivnm inpected  inlo
the subarachnoid space by lumbar puncture (see
below). Flow of contrast up the spinal canal is reg-
ulated on a tilting table, the patient being directly
screened nsing an image intensifier throughout the
procedure. Radiographis are taken of relevant seg-
ments of the spine (Fig. 8.-1). Myelography is now
used only rarely, for example in patients where

MR is conmtraindicated, such as individuals with

cardiac pacemakers,
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Angiography

Formal imaging of the carotid and vertebral circu-
lations is achieved using contrast medium injected
into the relevant artery via a catheter introduced
into the body usually through the femoral artery
and threaded up the vascular tree to the neck ves-
sels with the aid of an image intensifier. A series of
radiographs is taken, showing contrast first outlin-
ing the branches of the carotid or vertebral arteries
(clinically the most important phase, Fig. 8.3),
then the capillary and venous circulations. Similar
techniques may be used o study the spinal circula-
tion, though the latter procedure is particularly
laborious and technically demanding as 5o many
supplying vessels have to be catheterized. Spinal
angiography is generally conducted under general
anaesthesia, but this is not usually necessary for
the cranial circulation.

MNumerous approaches have been developed 1o

avoid the risks, albeit small, of formal angiography
{i.e. cerebral or spinal ischaemia as a result of em-
bolism, hypotension or vasospasm):
# Digital subtraction angiography (D5A) —con-
trast medium may be injected intravenously with
this technique. Computerized subtraction of the
precontrast from the postcontrast image allows
display of the vessels in virtual isolation. Intra-
venous contrast administration is adequate for
studving the extracranial artenes (Fig. 8.6a), but
intra-arterial injection is still required for intracra-
nial vascular lesions (Chapter 11,

Figure 8.5 MNormal internal carotid artenogram
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* MR angiography —blood vessels may be delin-
eated using MR techniques (Fig. 8.6b), as they typ-
ically produce a low signal because of intraluminal
blood flow (' flow void").
= CT angiography —high-resolution CT scan-
ning with intravenous contrast and subtraction
techniques now also permits study of vascular
anatomy,

For most intracranial lesions (e.g. ancurysms
and arteriovenous malformations —Chapter 110,

Figure 8.6 (a) Intravancus DSA and (D] MR angrography —
both of the neck vwessels The MR anguogram shows the wes-
sels in an antergpestenar (left) and Lateral (nghth wew. The
internal carctd artery s arrowed n Lhe fateral view,



formal arteriography remains the ‘gold standard’,
MR and CT' techniques not yet having achicved
sufficient definition and resolution.

Interventional neurcradiology

MNeedle aspiration and biopsy of lesions, particu-
larly in the spinal region, may be aicded by CT or
MR guidance.

Interventional methods also have a therapeulic
role in the context of vascular malformations that
are not amenable to surgery. Using superscelective
angiography, embolizing the blood supply of such
malformations with vasp-occlusive materials has
proved possible.

Functional imaging

Most of the techniques described in this chapter
have been concerned with the structure of the
CNS. Recently, however, methods for imaging
brain function have been developed, albeit largely
in a research setting. In particular, positron emis-
sion tomaography (PET) has yiclded information
on cercbral Blood flow and volume, oxvgen and
glucose metabolic rates, and even on neuro-
transmitter function, particularly in dopaminergic
pathways. The technigue relies on the detection of
photons released by collisions between positrons
cmitted by adiministercd radionuclicdes (bound to
molecules of biologwcal interest) and electrons
in the brain tissue, Computerized reconstruction
of these events detected by a specialized camera
yields brain images with spatial resolution of the
particular function being stuched. Measurements
may be made at rest or with activation, e.g. sensory
stimulation or motor action.

Various factors have lmited the application of
PET as a diagnostic tool bevoned specialist contres.
In particular, the short hall-life of most positron-
emitting radionuclides means there must be @
cyclotron near the site of scanming. This problem
has been avoided with single-photon-cmission
computed tomography (SPECT), which utilizes
gamma-cmitting radionuchdes. However, the spa-
tial resolution of SPECT is inferior to that of PET.
More recently, brain function has been investi-
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gated with functional MRl and in vive MR
spectroscopy (MRS,

Clinical neurophysiology

Electroencephalography (EEG)

The spontaneous electrical activity of the brain is
recorded via scalp electrodes in a routine EECG (sec
Fig. 1001, p. 75) An 8- or 16-channel tracing shows
changes in electrical potential with time, usually
between pairs of adjacent clectrodes, The arrange-
ment the scalp ('montage’)
permits all major areas of cerebral cortex to be elec-
trically sampled,

NMormal ERG rhythms are summarized in Table
8.1, In disease, abnormalities include:
e gencralized slowing —as scen in a metabolic

of electrodes on

encephalopathy  (Chapter
(Chapter 14),
o focal excess slow activity —indicating a unilat-

19 or encephalitis

cral structural lesion,
e paroxysmal high-voltage discharges (spikes” and
sharp waves) (focal or generalized) supporting a
diagnosis of epilepsy (Chapter 10),

Many patients with epilepsy have a normal rest-
ing EEG between attacks. The diagnostic vield of
this investigation can be increased by stressing the

Table B.1 Normal EEG rhythms

Rhythm

Alpha

Frequency (Hz) Characteristics

B-13 Symmetngal,
present postenorky
vaith eyes closed,
thsappears wath

eye-opening

Bela =13 Symmeincal,
{ronmtal, unattected

by eye-opening

4-B Seen in childien
and adclescents,
frontal and

temporal predomnanco

Thata

Delta <4
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patient during the recording, e.g. by asking them
to hyperventilate, or by photic stimulation with a
fashing light. In addition, prolonged recordings
may be helpful, particularly after overnight sleep
deprivation, or induction of sleep with a barbitu-
rate. In specialist centres, EEG recording is possible
in ambulant patients with simultaneous video-
recording to correlate clinical events with electrical
changes (videotelemetry).

Evoked potentials

Sensory stimulation will produce an electrical
signal in the relevamt area of the cerebral cortex.
This minute response is normally lost in the
background electrical activity, but it can be re-
vealed by averaging techniques which remove
‘noise’, the evoked potential being “time-locked’
to the stimulus.

Visual evoked potentials (VEPs) are recorded
after retinal stimulation with stroboscopic flashes,
or an alternating chequerboard pattern, A signal is
obtained wusing EEG electrodes over the occipilal
region. This potential is reduced in many ocular
conditions, and may be delaved by optic nerve
disease (Chapter 16).

Brainstern  auditory  evoked  polentials
(BSALPs) and somatosensory evoked potentials
(55Es) are elicited by audible “clicks” and clectrical
stimulation of a peripheral nerve (e.g, the median),
respectively, Recordings are made with surface
electrodes over the mastoid and vertex for the
former, and neck and parietal region for the latter.
S5EIs provide an estimate of central conduction
time by comparing the latency of the response
recorded at the neck (spinal cord) with that over
the parictal cortex. Simalarly, central motor con-
duction time (CMCT) may be obtained by com-
paring the latency 1o a muscle response following
stimulation of the motor cortex (usually with an
external magnet) with that following an external
electrical stimulus Lo the spinal cord, apphed o the
neck. The clincal usefulness of these weechnigues
has declined in recent vears with advances in
N aging.
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Electromyography (EMG) and nerve
conduction studies

Diseases of the peripheral nervous sysiem, neuro-
muscular junction and muscle are all amenable 1o
electrodiagnostic investigation.

EMG involves insertion of a concentric necdle
clectrode into a muscle to record its electrical
activity directly, both at rest and on contraction.
The principal aim of such studies is to distinguish
between primary muscle disease (myopathy]
and EMG abnormalities that are secondary to

denervation, ie. indicative of a neurogenic
disorder.
Merve conduction  studies  involve electrical

stimulation of a nerve and measurement of several
variables, including the conduction wvelocity
{both motor and sensory), and amplitude of the
nerve aclion potential (Fig. 8.7). Damage to the
peripheral nerves (neuropathy —Chapter 17} may
primarily involve the axons themselves, in which
case the electrodiagnostic hallmark is a reduction
in the amplitude of the action potential. Alterna-
tively, if the primary site of damage is the myclin
sheath (demyelinating vs, axonal nearopathy),
the dominant feature in nerve conduction studics
is a reduction in conduction velocity. Sometimoes,
a mixed picture is seen.

Other techniques aid diagnosis of neuromuscu-
lar junction disorders, Thus, when a molor nerve is
subjected to repetitive stimulation, the resulting
muscle action potential normally has a constant
amplitude (unless the stimulus frequency is very
high). In myasthenia gravis (Chapter 17) the re-
sponse rapidly fatigues, as evidenced by a decre-
ment in amplitude. Interestingly, other disorders
of neuromuscular transmission (specifically the
Lambert-Eaton myasthenic syndrome —Chapters
17 and 19) may be associated with an incremental
TERpHITNSE 114 l[.-‘[]l..'llll".'l'.‘ 1|l1lﬂll|.illi'[}]']. MNewromuscular
junction defects may also be analysced by sophisti-
cated EMG methods, using finer necdle clectrodes
with a smaller recording surface than usual (single-
fibare EMG),
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Stimulating
electrodes

Figure 8.7 Merve conduction studies Stimulation of the winar nerve at the wrist and elbow The difference in latency of the
compound muscle action potential (M) recorded from abductos digit mininmn and the dstance bebween the two shimulation
sites permil calculation of the motor conduction velogity from elbow to wrist, Different techniques allow measurement of
the elecirical progieres of other parts of the peripheral nerve, both procomally and distally, sensory and motor

Fluids and tissues

Cerebrospinal fluid (CSF)

The normal pressare and constituents of CSF are
summarized in Table 8.2, In addition to these basic
characteristics, a sample of CSF obtained at lumbar
puncture (Fig. 8.8) may be analysed as follows:
* hacteriology:
® Gram stain and culture,
# Ziehl-Meelsen stain and culture for wibercle
bacillus,
= serological tests for syphilis;
* viral and fungal studies;
s cytology:
& for malignant cells;
& glectrophoresis:
# looking for oligoclonal bands (Chapter 16).
The uses of lumbar puncture, and its contraindi-
cations, are given in Table 8.3,

Table 8.2 Mormal CSF properties

Prassure 80-180 mm of CSF
Wihite cells < Sl
Protein 01-04q/fL
Glucose z 50% of serum value (typicaily
2 8-4.7 mh)
Blood tests

Haematological, biochemical and immunological
tests may be helpful when dirccted towards specif-
ic clinical questions, but ‘screening’ every patient
is not justified. Some investigations are requested
with a low index of suspicion, e.g. ervihirocyte sed-
imentation rate (ESR), thyroid function and blood
glucose, as abnormalities are importam and rela-
tively commaon. Certain categories of neurological
diagnosis, e.g. peripheral neuropathy (Chapter 17)
and dementia {Chapter 18) do require a set of
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Figure 8.8 Technigue of lumbar punciure. The patient lies
on their left side with the spine maximally flexed and the
back exacily perpendicular 1o the bed. A vertical line
through the ilac crests identifies the L3/ space (most comi-
monly used). After cleaning the area and numbing the skin
and subcutaneous tissues with local anaesthetic, the lum-
bar puncture needle 15 introduced, angled slightly towards
the patient’s head. The subarachnoid space is sdentified by
a “give’ in the resistance of the tissue to the advance of the
needle. The stylet within the needle is then withdrawn, al-
lownng the C3F pressure to be measured with a manometer,
and samples to be collected (usually in three bottles plus a
fluorde tube for glucose estimation),

screening blood tests, to exclude treatable causes if
for no other reason. In other instances, particular
blood tests may clinch specific diagnoses, e.g. the
presence of antibodies relevant to individual au-
toimmune diseases, and the increasing availability
of DNA analysis for genetic disorders (Chapter 18).

Neuroclogical biopsies

Brain biopsy is usually indicated to diagnose ma-
lignant tumours (Chapter 13), but is also occasion-
ally used to clarify more diffuse and potentially
treatable disease processes. For example, inflam-
mation of cerebral blood vessels (vasculitis) may
ocour in isolation. There may be no other means of
reaching this diagnosis definitively, though an
invasive procedure such as brain biopsy would be
contemplated only with a high index of clinical
suspicion,

Peripheral nerve disorders, if not diagnosed clin-
ically or with simpler investigations (Dlood tests,
nerve conduction studies, etc.), may warrant nerve
biopsy (Chapter 170 Similarly, muscle biopsy is

Table 8.2 indications and contraindications of lumbar
punciure,

Indications
Diagnostic
Meningitis
Subarachnoid haemarrhage
Multiple sclerosis
Malignant disease
Other inflammatory disorders, e.g. syphilis, sarcoid,
Gunllain-Barré syndrome (Chapter 20)
Benign intracramal hypertensian
Myelography —introduction of contrast medwm
Therapeutic
Imrathecal chemotherapy for malignant disease
Removal of C5F in benign intracramal hypertension
and after neurosurgery
Spinal anagsthesia

Contraindications

suspected or actual intracramal mass—risk of comng
(Chapter 13)

Local lumbar sepsis

Bleeding disorder (e.g. thrombocytopenia,
coagulopathy. anticoagulant therapy}

Ssgraficant spinal defesrmily

the ‘gold standard” investigation for myopathy,
However, both these procedures are subject to sam-
pling error, i.c. the small biopsy specimen may fail
to demonstrate a widespread but patchy disease
process,

® Non-nvaswve imaging techniques (CT and MR scan-
ningk have revolutionized the investigation of neurologi-
cal patienis

® The EEG may be abnarmal in diffuse cerebral disarders
{meizbolic encephalopathy, encephalitis) as well as
potentially supporting a diagnosis of epilepsy

# Electromyography (EMG) is useful 1o distinguish
between myopathe and newrogenic disorders

® CSF examination aids diagnoss of inflammatory neu-
rodogical disorders, among other uses

® Brain, penpheral nerve and muscle biopsy are occa-
sionally required to achieve & lissue diagnosis
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Headaﬁhe and facial pain

Headaches may be subdivided into:
® those with a defined pathophysiological basis
("secondary’ headaches),
# those of uncertain
headache syndromes).
Headaches with a defined pathophysiological
Lxasis may represent a threat to the patient’s life,
vision or other newrological function. Primary
headache syndromes are generally more benign
(and, in the case of migraine ancd tension-type
headache, much more common) but are still a
significant source ol morbidity,

pathogenesis  (‘primary”

Headaches with a defined
pathophysiological basis

Raised intracranial pressure

The headache of raised intraceanial prossure, eg.
caused by cerebeal tumour, is characteristically
present on waking or indeed may wake the paticmt
at might, It may improve later in the day. Occipital
‘bursting’ pain is of particular significance. The
headache may be exacerbated by sneezing, stran-
ing, bending, lifing or lying down, all of which
may raise intracranial pressure further. There
may be associated nausea and vomiting. Effortless
vomiting with or without associated navsea 15 a
symptom of a mass in the posterior fossa, close to
the fourth ventricle, irritating the vomiting centre,

Although patients with occipital morning pain
but no neurclogical signs generally warrant a CT
scan to exclude an intracranial mass, only a small
minorty will prove 1o have a brain tumour. Con-
versely, patients with brain tumours only rarely
present with headache alone. The headache may
be a relatively mild symplom, other neurological
features predominating. More definitive svinp-
toms and signs of raised intracranial pressure
as a result of mass lesions and other causes are
described in Chapter 13,

Headaches may also signifly low  intracranial
pressure, The hallmark of such headaches is their
relation to posture, pain being rapidly relieved
by Iving down. Although such headaches have
long Been an acknowledged consequence  of
lumbar punclure (Chapler 8), spontancous low-
pressure headache is an increasingly recognized
phenomenaon.

Idiopathic ('benign’)
intracranial hypertension

This condition typically ocours in young, obese
women. Theee are symproms and signs of raised in-
tracranial pressure but no mass lesion is identified
on cranial imaging with C1"or MR, The pathophvs.
iology is incompletely understood but mav involve
v paired CS1F absorption.

Patients present with morming headache, vomit-
ing and sometimes visual disturbance —ypically
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diplopia and visual obscurations (sudden, tran-
sient bilateral visual loss with changes in posture).
Tinnitus is also a common symptom, Examination
reveals bilateral papilloedema, Unilateral or bilat-
eral sixth nerve palsies may also be present as a
‘false localizing sign” of raised intracranial pressure
(Chapter 4) but no other focal neurological signs
are found. CT scanning of the brain excludes a
mass lesion and reveals ventricles of normal or
small size (as opposed to hydrocephalus—Chapter
13). C5F examination by lumbar puncture (safe
after an intracranial mass has been excluded on
imaging) confirms raised pressure (often very
high, greater than 40cm of C5F) with normal C5F
contents.

The condition may be self-limiting, resolving
campletely with weight loss and after one or a few
lumbar punctures, In some patients, however, it is
more chronic and there is a threat to vision from
secondary oplic atrophy. In these instances,
medical treatment with the carbonic anhydrase
inhibitor acetazolamide, other diuretics, e.gp.
chlortalidone, or corticosteroids may be successful,
But surgical intervention may be required either to
drain C5F via a lumboperitoneal shunt or to pro-
tect the optic nerve via fenestration procedures
{optic nerve sheath incision).

The threat to vision renders the term bewign in-
tracranial hypertension somewhat inappropriate,
but other attempts to name the condition, e.g.
preudotumour cerebri, have proved equally awk-
ward. By definition, benign intracranial hvpertens-
sion is idiopathic, but a similar syndrome may be
symptomatic of:

* intracranial venous sinus thrombosis (Chapter
11,

e hyvpervitaminosis A,

& disturbances of calcium metabolism,

o systemic lupus ervthematosus,

o drugs, including tetracyelines and  corticos-
teroids (paradoxically, as the latter are also used to
treat the condition).

Meningeal irritation

Meningism or irritation of the meninges, e.g. by
inflammatory processes (as in acute meningitis,
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Chapter 14) or blood (subarachnoid haemorrhage,
Chapter 11) characteristically produces severe
global or occipital headache with vomiting, exac-
erbation of symptoms by bright lights (photo-
phobia) and neck stiffness (nuchal rigidity).

In subarachnoid haemorrhage, the pain is usual-
ly very sudden in onset (within seconds) and se-
vere, and the patient may lose consclousness. In
bacterial meningitis, the headache is also acuie
in onset, but usually worsening over minutes or
hours.

MNuchal rigidity is assessed by determining
the patients resistance to passive neck flexion.
Meningism may also be demonstrated by Kernig's
sign (pain and resistance to passive knec extension
with the hip flexed). In some patients, particularly
children, nuchal rigidity may be due to a posterior
fossa mass rather than a diffuse meningeal process,
but in such individuals Kernig's sign is usually
negative.

Giant cell arteritis (cranial arteritis,
temporal arteritis)

This is an important condition in patients over
50 wvears old. Granulomatous inflammatory
changes (with giant cells) are present in branches
of the external carotid artery, particularly the
superficial temporal vessels, but also elsewhere in-
cluding intracranial vessels and the blood supply
1o the optic nerve head. The blood vessels show
narrowing of the lumen, which may become oc-
cluded with thrombus. The actiology is uncertain
but viral infection and autoimmunity have been
implicated.

Patients usually present with headache which
may be non-specific but may localize to the tem-
ples, where there may also be tenderness. Scalp
tenderness may become apparent when patients
attempt to comb their hair. Pain on chewing is
attributed to impairment of blood supply o the
muscles of mastication (intermittent claudica-
tion of the jaw). The temporal arteries may
become swollen and non-pulsatile; rarely skin ul-
CEration oocurs,

Transient loss of vision in one eye (@amaurosis
fugax) is an ominous symplom, the patient being



at risk of permanent monocular or indeed com-
plete blindness. Diplopia may result from third or
sixth nerve involvement.

Constitutional symptoms include  low-grade
fever, night sweats, shoulder andfor pelvic girdle
pains, malaise, anorexia and weight loss. Evidence
of more generalized arteritis includes disturbance
of liver function, rarely a peripheral neuropathy,
and involvernent of intracranial vessels, i.e. stroke,
particularly in vertebrobasilar territory.

Because of the threat to vision and other neuro-
logical consequences, early diagnosis and treat-
ment are essential. Salient investigations are:
s ESR, often grossly clevated (greater
100 mmfh),

* other blood tests which may reveal a nor-
mochromic, normocytic anaemia and abnormal
liver function tests, particularly raised alkaline
phosphatase,

# temporal artery biopsy.

Though the last investigation is important if
positivee, a negative biopsy does not exclude giant
cell arteritis (becanse the artery may not be uni-
formly involved histologically along its length,
i.e. there may be ‘skip lesions’) and patients may
need to be treated on clinical grounds alone.

If giant cell arteritis is suspected, patients should

than

be treated urgently with intravenous hydrocorti-
sone once blood has been taken for BSK, i.e. before
the biopsy (diagnostic histelogical changes may
still be seen on biopsy a week or more after
commencing steraids). Forlunately, the condi-
tion is highly sensitive to corticosteroids, though
high doses (40=60 mg daily of prednisolone) are
initially required. A rapid response o steroids is
helpful  diagnostically, patients often  feeling
dramatically better within 24=48 h. The dose is
then gradually tapered down, according to the
patient’s symptoms and ESR, but treatment for
18 months to 2 years is usually required. The
allied condition of polymyalgia rheumaltica,
characterized by girdle pains and morning stiff-
ness with some constitutional upset but without
the cranial manifestations of giant cell arteritis,
is also dramatically responsive to corticosteroids,
often in lower dosage (7.5-15mg daily of
prednisolone).
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Other causes

Headache often accompanies stroke, especially
when caused by haemorrhage, intracranial venous
sinus thrombosis or arterial dissection (Chapter
11). Metabolic disturbances, e.g. hypoxia, hyper-
capnia and hypoglycaemia can trigger headache,
as can vasoaclive drugs and other substances
(such as alcohol, monosodium glutamate, nitrites
and nitrates). Local extracranial causes of head-
ache and facial pain are listed at the end of this
chapter.

Primary headache syndromes
Migraine

Definition, epidemiclogy and causation

Migraine is a periodic disorder characterized
by unilateral {or sometimes bilateral) headache,
which may be associated with vomiting and visual
disturbance.

It is a common condition, more than 10% of the
general population experiencing at least one mi-
graine attack in their lletime. Migraine may devel-
op at any age but onset typically is in the teens
or twenties, and women are more often affected.
A [amily history ol migraine is present in the
miajority of patients, Many individuals with travel
sickness and cvclical vomiting in childhood subse-
quently develop migraine, There is also a relation-
ship to hypertension and head injury.

The underlying  pathophysiology s obscure,
but
(visual, sensory and other phenomena) = have tra-
ditionally been attributed 1o a phase of intracere-
bral vasoconstriction (this is almost certainly a
simplification;  the aura more  probably  cor-
responds to a spreading wave of depolarization
across the cercbral cortex). Subsequent vasodi-
latation, particularly of extracerebral vessels in
the scalp and dura, mav be responsible for the
headache. There is pharmacological evidence for
involvement of serotoninergic (3-HT) pathwavs
along with vasoactive neuropeptides. Genetic

initial newrological symploms—the aura
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studies of families with hemiplegic migraine (sec
below) have recently indicated a rale for calcium
channels in the pathogenesis. Various factors may
trigger migraine attacks, including:

® stress, particularly after the stress is over, e.g. at
weekends and holidays,

# physical exercise,

* diet—alcohol; occasionally specific dietary trig-
gers can be identified, eg. cheese, chocolate, red
wine,

* hormones. The onset of migraine may follow the
menarche and symptoms may also increase in
severity around the menopause, Attacks may be
related to menstruation.,

Clinical features

Several syndromes are recognized, as described
below.

Migraine with aura (classical migraine)

The patient may experience vague prodromal
symptoms for hours preceding an attack, including
drowsiness, mood changes, hunger or anorexia.
The classical attack begins with the aura. Visual
symploms include expanding scotomata, which
may scintillate (teichopsia). Crenated or castel-
lated patterns mav appear (fortification spectra).
A homenymous hemianopia or complete blind-
ness mav resull, Sensory svmptoms are less com-
mon but unilateral numbness and paracsthesiac
may affect the face, arm and/for leg. Dysphasia and
limb weakness are rare.

The aura gencrally resolves after 15-200min
(b may last as long as an houwr), at which stage
headache supervenes, though in some patients
headache and focal neurological symptoms coex-
ist. The headache of migraine is vypically unilater-
al and perorbital, often contralateral to the side of
the hemianopia. Pain s throbling in guality and
may be exacerbated by coughing, straining or
ending Gjolt phenomenon). 1t lasts several howrs
fmenerally Detween 4 and 72h). Patients prefer o
It in a darkened room and may gain rehef from
steep. Associated symploms include phoetophola,
pausea, vomiting, pallor and diuresis,
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Migraine without aura (common migraine)

In this case, the aura is absent bul paticnts may
experience vague prodromal symptoms. Headache
may be present on waking but is otherwise similar
to that of classical migraine.

Basilar migraine (Bickerstaff variant)

This syndrome, which particularly affects teenage
female patients, is characterized by prominent
features suggestive of vertcbrobasilar ischacmia
during the aura, including wvertigo, diplopia,
dysarthria, ataxia and syncope.

Hemiplegic and ophthalmoplegic migraine
These rare syndromes, in which  migrainous
headaches are accompanied by hemiplegia or oph-
thalmaoplegia, with focal neurclogical signs persist-
ing for days or weeks, should be diagnosed only
after structural causes, e.g. aneurvsm, have been
excluded.

Diagnosis

Migraine is diagnosed almost exclusively on the
history, the periodicity of attacks being par-
ticularly important. Patients have episodes ol
headache usually lasting less than 3 days, then
pamn-free periods varving from days 1o months,
Continuous headache week after week is unlikely
o be due to straightforward migraine, though
rarely a status migrainosus may develop, Neuro-
logical examination is normal (except during an
attack ol hemiplegic or ophthalmoplegic migraine,
or unless migrainous cercbral infarction has oc-
curredy, thereby helping o differentiate migraine
from more sinister underlying causes of headache,
e.g. rnsed intracranial pressure, The rare Anding
of a cranial bruit should alert the physician to the
remote possibility of migraine being associated
with a vascular malformation of the brain.

In general, the differential diagnosis of transient
[ocal neunrological symploms is:
® mugraine,
® transicot cerebral ischacmia,
& cpilepesy.

Migraine can usually be distinguished from Lhe



other two possibilities by the rate of spread of
symptoms, which is much slower than in an
epileptic or transient ischaemic attack (minutes
rather than seconds or less), and by the presence
of associated symptoms.

Focal neurological features always recurring on
the same side may prompt brain imaging to ex-
clucle an underlying lesion, but strict unilaterality
is much more likely to be due to migraine in the
context of an otherwise appropriate history than
any other cause.

Management

Acute attack

Iatients benefit from Iving in a darkened roam and
from sleep. Simiple soluble analgesics, c.g. paraceta-
mol or aspirin, should be taken in combination
with an anticmetic, Episodes unresponsive o
such measures may be treated with ergotamine, a
potent vasoconstrictor (used rarelyl, or sumaltrip-
tan, a novel selective 5-HT, receptor agonist given
subcutaneously, mtranasally or orally. Both drugs
have disadvantages. Ergot alkaloids may cause
acule  poisoning with  vomiting,
muscle pain and weakness, paragsthesiae in the

fergolismi,

extremitios, chest pain, proritus and cardiac dys-
rhythmias. Chronic excessive use may lead 1o
gangrene, hence ergotamine is contraincdicated in
peripheral vascular discase. Sumatriptan interacis
with ergotamine, monoamine oxidase inhibitors,
selective S5-MT reuptake inhibitors and lithivm.
Combined use of these drugs s contraindicated, as
is the use of stmatriplan or ergotaming in paticnts
with ischaemic heart discase. Newer triptans are
now available as alternatives Lo sumatriptan.

Prophylaxis

Clear-cut  dietary  tnggers should be  avoided.
Oestrogen-containing preparations, c.g. oral con-
traceptives and hormone replacement therapy,
should be used with caution in migraine suflerers,
as they may exacerbate migrainous tendencies. Pa-
tienits with frequent attacks, 1.e. more than one per
month, may warrant treatment with prophylactic
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drigs. The frst-line agents are propranolol and
other beta-blockers, and pizotifen, a 5-HT, recep-
tor antagonist. Treatment with cither a beta-
blocker or pizotifen lor 3-6 months may be suffi-
cient to reduce the frequency of attacks, without
recurrence on drug withdrawal, Beta-blockers are
contraindicated in uncontrolled heart  failure,
obstructive  airways  discase, severe  peripheral
vascular discase and candiac bradvarchythmias,
The main side-effects of pizotifen are drowsiness
and weight gaing anticholinergic effects also limit
its use i patents with glavcoma and urinary
retention.

Other prophyiactic drugs include sodinm val-
proate, verapamil and methysergide, Use of the
last (another 5-HT receptor antagonist) should be
restricted o patients with severe and frequent mi-
graines, unresponsive to other agents, ancd is best
used uncder hospital supervision in view of the risk
of severe side-cffects, particularly the development
ol retroperitoneal fbrosis, Tricvlic antidepres-
sants, .z, amitriptvline and related drugs, e,
dothiepin, are benencial in migraine prophylaxis,
particularly  in patients who have coexistent
tension-lvpe headache (see below).

Cluster headache (migrainous neuralgia)

Despite also being characierized by unilateral
headache, this syndrome is disting from migraine,
though the lwo conditions may coexist, Histamin-
ergic and other humoral mechanisms are thought
Lo underlie the autonomic accompaniments of the
headache.

Paticnts are uspally male, and the age of onset
is 20-60) years. Severe attacks of pain around one
eve (alwavs the same side) characteristically East
20-120min and mav recur several times a dav,
often waking the patient more than ence at night.
Alcohol mav precipitate an attack. This pattern
continues for davs, weeks or months, and the pa-
tient may then be symptome-free for many weeks,
months or even vears, hence the disorder's name.
Uinlike migraine, patients with cluster headache
are often restless daring an attack and may appear
red rather than pale. More pronounced autononic
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accompaniments of the pain include conjunctival
injection, lacrimation and nasal discharge or con-
gestion. A full-blown Horner's syndrome may
develop and persist after the attack.

Treatment to abolish a cluster includes the use of
ergotamine (best in suppository form at bedtime
in combination with caffeine), sumatriptan or
corticosteraids (e.g. a Z-week reducing course of
prednisolone or dexamethasone). Longer-term
treatment to preévent recurrence of a cluster
may involve use of methysergide, verapamil or
pizotifen. Lithium is particularly helpful if the
clusters become more chronic but blood levels
must be monitored, as with its use in affective
disorders.

Several other conditions have been described in
which unilateral headache and/or facial pain are
associated with autonomic features. Some of these
rare ‘trigeminal-autonomic’ syndromes are strik-
ingly responsive to indometacin.,

Tension-type headache

This very common condition remains of unknown
cause though abnormal contraction of muscles of
the head and neck has been invoked as one puta-
tive mechanism. Muscle contraction may be
triggered by psychogenic factors, i.e. anxicty or de-
pression, or by local disease of the head and neck,
eg. cervical spondylosis or dental malocclusion.
However, the hypothetical nature of these expla-
natiens has led many neurologists to prefer the
term chironic daily headache, as it does not carry
implications about the cause,

Patients typically experience daily headache
which may persist for months or years. The pain
may be worse in the evening and is generally
unresponsive to simple analgesics or non-steroidal
anti-inflammatory  drugs. Indeed, these agents
mav make matters worse, the patient experiencing
a rebound of pain after the analgesic has worn
off (medication misuse headache). Descriptions
of the headache vary from dull pain at various
sites, to a global pressure sensation, to the feeling
of a tight band around the head. More exotic
and bizarre descriptions may point to a psy-
chogenic basis in some patients. There are no asso-
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ciated symptoms apart from occasional nausea,
and neurological examination is normal. Migraine
and tension-type headache frequently coexist.
Treatment s unsatisfactory. Some patients may
benefit from reassurance that there is no sinister
underlying cause, but this is unlikely to help
those where a pattern of behaviour has become
ingrained over many months or years. Particularly
where a psychogenic basis seems likely, a
3-6 month course of a tricyclic or related com-
pound, e.g. amitriptyline or dothiepin, may be
helpful. This may also aid analgesic withdrawal.
Other patients may benefit from advice from a
physiotherapist, including relaxation exercises, or
psychotherapy (stress management).

Facial pain

Many of the neurological syndromes described in
this chapter may present with facial pain rather
than headache (e.g. giant cell arteritis, cluster
headache and migraine itself). There are, however,
other distinctive syndromes where pain s
restricted to the face,

Trigeminal neuralgia

This disorder, which typically affects patients over
50 years old, is attributable to compression of the
trigeminal sensory root adjacent to the brainstem.
It was previously subdivided into idiopathic and
symptomatic cases. The latter include tumours of
the cerebellopontine angle and, in younger pa-
tients, multiple sclerosis (where demyelination has
affected the trigeminal sensory fibres within the
brainstem). 1t is now clear that even in cases previ-
ously labelled idiopathic there is an identifiable
cause of compression of the trigeminal sensory
root, usually an aberrant arterial loop.

Patients present with unilateral facial pain with-
in the distribution of one or more divisions of
the trigeminal nerve (the mandibular and maxil-
lary divisions being most commonly affected),
The pain is lancinating in guality —brief, severe,
sharp, stabbing, electric shock-like jolts of pain —
though eventually a continuous background pain
may also be present. There are often ‘trigger’ areas,



where even gentle pressure may produce pain.,
Thus, patients may be reluctant to wash their faces
or shave, for fear of provoking an attack. Some-
times speaking or even a cold breeze is sufficient to
produce pain, Chewing food may be difficult, with
resultant weight loss. Glossopharyngeal neural-
gia is a similar (rarer) disorder with pain in the
throat or deep inside the ear. In general, patients
with trigeminal neuralgia have normal trigeminal
nerve function on examination. Anxiety about
trigger areas may lead to involuntary facial spasms
—"tic doulourcux’. The presence of abnormal
neurological signs increases the likelihood of an
underlying lesion, e.g. tumour, at the cerebello-
pontine angle, which may be identified by MR
imaging.

Simple analgesics are generally of no use in
trigeminal neuralgia. Most patients will, howewver,
respond to carbamazepine, with adequate pain
control. If carbamazepine is not tolerated or fails,
other medical management, e.g. with baclofen,
phenytoin, sodinm valproate, gabapentin, clon-
azepam or tricyclic antidepressants, may be tried
but is less likely to help. Surgical treatment may
then be required. Previous operations where the
trigeminal ganglion was sectioned often led to the
unfortunate situation where the patient’s pain per-
sisted despite facial numbness —"anaesthesia do-
lorosa’. More selective procedures, eg. glveerol
injection into the ganglion or radiofrequency thers
mocoagulation, may be benefcial. Alternatively,
the patient may require definitive posterior fossa
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exploration and decompression of the trigeminal
sensory root.

Post-herpetic neuralgia

Patients who have suffered shingles in one of the
branches of the trigeminal nerve (often the first—
zoster ophthalmicus) may experience persistent
facial pain after the rash has healed. The pain may
be very severe and intractable, lasting 2-3 years
after the eruption, but sometimes responds to tri-
cyclic antidepressants, carbamazepine or topical
application of capsaicin.

Atypical facial pain

Some patients present with constant facial pain in
a non-anatomical distribution, and for which no
local cause is found. Treatment is wnsatisfactory
but coexistent anxiety and/or depression may indi-
cate potential benchit from tricyclic and related
drugs, e.g. dothiepin.

Other causes of headache
and facial pain

The neurological syndromes described in this
chapter must be diffcrentiated from local causes
of pain, c.g. disease of the eyes, ears, nose and
paranasal sinuses, throat or teeth. The site of the
pain may be useful in the differential diagnosis
(Fig. 2.1).

Post-lraumatic
Sinusitis {may invotve whale head)
Dental disease Sinusstis
Orbitad and ocular disease
Dental and Optic neuntis
oval diseases Retro-oabital disease
Cardiac pain ©.0). CANBIROUS SInuS
; ; Posterior communicating
Cervical spondylosis artery aneurysm
Retra-pharyngeal mass
Muscle contraction Temparomandibular
joint dyshenction
Figure 9.1 Local causes of headache Ear and parotid disease
and facial pain
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Chapter 8 Headache and facal pain

Miscellaneous causes of headache include pain
triggered by coughing, exertion and sexual inter-
course. Cough and exertional headaches are usual- ® Headache may (rarely) signify a defined underlying
Iy benign but in some patients MR imaging reveals pathophysiclogical process, e.g. raised intracranial pres-

3 ) meningeal irritation or giant cell arteritis
cerebellar tissue protruding into the foramen mag- ST bt g : '
) # Migraine may or may not be associated with an aura
num (cerebellar ectopia). Coital headache is also e Migraine aura may mimic a transient ischaemic attack
usually benign but in some cases is severe and sud- or epilepsy

den enough to warrant investigation to exclude | e Migraine attacks may be treated acutely of
subarachnoid haemorrhage. ‘lee-pick’ headaches prophylactically

are brief, sharp jabs of pain felt anywhere in the | ® Trigeminal neuralgia is characterized by unilateral
head, again generally benign. lancinating facial pain, typically provoked by specific
‘triggers’, and relieved by carbamazeping

Migraine

Case history: A 23-year-old woman presented with a S-year history of epiadic headache, Each attack began with her
seeing ‘black and white spots’ in the left visual field. After 15=30 min, she would have blurred vision affecting the entire
left half-field. The visual disturbance then cieared and vwas followed by a severe throbbing headache always in the rigii
ocipital region, Lasting up 190 24 hours and associated with photophobia and vomiting. Initially, she only had tweo or three
attacks per year but for the @ months leading to her presentation the frequency had deteriorated to at least two episades
per month, This worsening coindided with her hiang started the combrned osal contraceptnig. She had no other past
history of rote. in the farmily history, her mather had suffered from episodic headaches. There were no abnormalities on
newrologecal or general examination.

Comment: The diagnosis of migraine is supported in ths patient’s case by the unilaterality and peniodicity of th
headaches; the visual aura, photophobia and vomiting, the guality and duration of the pain; and the positive family bis
tory. The fact that her headaches were always nght-sided is not unusual in megraine —up to 20% of patients have «1-
tacks which are sinctly "side-locked’. Howewver, given that she had such a stereotyped contralateral visual aura, she would
certainly be investigated by MRI brain scan, booking in particutar for an underlying vascular malformation in the right oc- |
cipstal lobe, & geterioration in the frequency of hies migraines is prediciable following the introduction of the combine:d |
oral contraceptive, wiich should be reqarded as contraincicated in patients who have migraire with regular stereotyped |
aura.

Giant cell arteritis

Case history: & BG-year-old man presented with a S«week nistory of bnemporal headache. He had noticed scalp ten-
derness when comtyng bes hair Over a similar period he had felt generally unwell with night sweats, anorema and weight
lossal 3 wn. Trere was paan and stifness in b shoulders and hips in the mornings, and painoin his jaw when he chewed

i fogd, Tnree days before presentation, he expenenced transient loss of wision in the left eye, lasting 30 min. Examina-
von confinmes scaip tenderness. Temporal artery pulsation was nol palpable. The leftoptic disc appeared mildly swollen
an lundoscop

Comment: This patent’s history and examinaion are highly suggestve of a diagnosis of giant cell aneritiss —subacute
iachie with scalp tenderness, constilutional symptoms and girdle pain, imtermittent clawdication of the jaw and ulu-
sty an episode of amauross fugad: Transent manocular visual loss in gant <ell arteritis i often of longer duration
than that due (o carotid emiolism (Chapter 11). Once the diagnosis is suspected, treatment is urgent 1o prevent perma-
nent loss of vision. The correct management of thrs patient is 1o take blood mmediately for ESR (and full blood count,
C-reactive protein (CRPL, glucose and liver function), and give 200 myg intravenous hydrocortisone wathout delay, fol-
| Yowoed oy prednicolone G0 mg dadly A temporal artery Biopsy showld then be done at the earliest opportunity. A positive

0
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histological result is very helpful in the management of a patient wha is likely to remain on stercids for 2 years or more.
A negative result would not necessarily dissuade the clinician from continuing treatment, but in such circumstances there
would be increased reliance on the clinical response to treatment and on further investigation 1o exclude allernative
causes. Occasionally the ESR is normal in giant cell arteritis but CRP is almost always elevated,

See also Subarachnoid haemaorrhage (Chapter 11), Headache due to intracranial tumour (Chapter 13)
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Chapter 10

Epilepsy

Definitions

The physiological definition of epilepsy is un-
changed from that provided by Hughlings Jackson
in the 19th century:

‘Epilepsy is the name for occasional, sudden, ex-
cessive rapid and local discharges of grey matter.”

Clinically, epilepsy is a paroxysmal disorder in
which cerebral cortical neuronal discharges result
in intermittent, stereotyped attacks of altered con-
sciousness, motor or sensory function, behaviour
or emotion.

Adistinction must be drawn between an isolated

sgizure and the recurring tendency to seizures
which is epilepsy,

Classification and causes

Epileptic seizures are broadly classified by whether
their onset is focal (partial) or generalized. Martial
seizures are further subclassifed as:
e simple partial seizures, where consciousness is
retained throughout the attack,
o complex partial seizures, where consciousness
is impaired at any stage.
Partial seizures may become secondarily general-
ized, the patient losing consciousness with clinical
evidence of spread across the cercbral cortex, e.g.
bilateral convulsive movements,

A more detailed classification of epilepsy within
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these broad categories, according to clinical and
EEG characteristics, is given in Table 10.1.

Epilepsy may also be subdivided according to
whether it is idiopathic (most patients) or symp-
tomatic, i.e. where a cause can be found. Causes of
symptomalic epilepsy are listed in Table 10.2.
Idiopathic epilepsy frequently shows a strong in-
herited predisposition.

Epidemiology

Up to 1% of the general population suffer from
active epilepsy, with 20-50 new patients being
diagnosed per 100 000 per yvear. The approximate
annual death rate for epilepsy is 2 per 100 000.
Deaths may relate directly to seizures, for example
when there is an uncontrolled series of seizures,
the patient failing to regain consciousness between
attacks (status epilepticus —Chapter 200, or when
accidental injury has occurred. The phenomenon
of sudden unexplained death in people with
epilepsy (SUDEP) is usually assumed to be related
to seizure activity and possibly to associated car-
diorespiratory dysfunction.

Important epileptic syndromes:
adulthood

Primary generalized epilepsy

Although often beginning in childhood, primary



Table 10.1 Classification of eplepsy

Seizure Sai
{clinical) EEG Iili:;:r; EF: e
+ EEG "
R ) Epilepsy
Simple partial Focal Partial —
Complex partial Simele Lacalized
Abzence (pent mal) Comple RACPRITC .0 besigh
5 !
tial epilepsi
AI‘J'DIIII::_:::'I;!SEME With 2° generalization ?:;E:h;i:j epsies of
Mo | Symplomatic e.g temporal
: ar frental lobe turmours

Generahized Generalized Generalized o
Major
zna:ll S Absence Idiepatiie e.g. typical

generahizal Alypical absence absence epilepsy of
Tonic—clome h
voclonic childhood
Im{-g;.raru::i mal} Tonc—clonsc Symplomatic
nic Tonic e.0. West's syndrome

Alonic Atonic

Mon-specific

Marmal
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This chart shows how combining chrcal information with neurophysiological findngs (provided the EEG is abnormal}
helps subclassify minor and major seizures The indindual seizure types and syndromes are described in more detail in

the text

generalized epilepsy in adults presents a common
management problem and the most typical seizure
type (tonic—clonic, or grand mal) is so distinctive
as to warrant separate description.

Before an attack paticnts may experence vague
symptoms of dizziness or irritability, The convul-
sion itsell may begia with an epileplic cry. The
patient loses consciousness and falls to the ground.
During the first, or tonic phase, generalized muscle
spasms oceur, lasting only a few seconds. In the
subsequent clonic phase, there are sharp repetitive
muscular jerks. Tongue biting, incontinence of
urine and salivation may occur. When the jerking
stops, patients wsually remain unconscious for
approximately 30 min and afterwards are confused
and drowsy for several hours. On recovery, there
is usually a headache, and stiffness or injury from
the fall. Back pain is common; indeed, muscular
spasms may be of sufficient violence to result in
vertebral fractures. This type of epilepsy is usually
controllable with one drug.

Partial epilepsy

Temporal lobe epilepsy

I these seizuares, an aura, of warning of the attack
may consist of psychic symptoms {(e.g. fear, or a
sensation of déjd vu), hallucinations (oliactory,
pustatory or formed visual images), or simply a
rising sensation in the epigastrivm. Patients may
become  confused anxious,
arganized, stereotyped movements (automatism).
These include chewing and lip-smacking, but may
be more complex, and sometimes aggressive and
vialent.

andd and  exhibit

Jacksonian epilepsy

These focal motor attacks typically begin in the
corner of the mouth, the thumb and index Anger,
or the great toe. Movements rapidly spread across

3



Chapter 10 Epilepsy

Table 10.2 Causes of symplomatic epilepsy.

Neonales

Birth rauma

Intractamal hasmorihage
Hypoxia

Hypoghcaemia
Hypocalcaemia

Children

Congenital anomalies
Tubercus sclerosis (Chapler 18)
Melabolic siorage diseases

Young adults
Head injues
Drugs and alcohol

Middle-aged adults
Cerebwal tumour

Elderly
Cerebrovascular duease
Degenerative disorders (alzheimer’s, prion diseases)

Mot all the above causes are strictly age-spealic; e.q.
tumours may present at other ages

Some causes are nol restricted 10 indwideal age groups.
infection, e.q. meningitis, encephalitis, abscess,
Cyslicencosis
tnflarmmation—multiple sclerosss (rarely), vasculitis
KMetabolic encephalopathy (Chapler 19)

the face or ascend the limb Jacksonian march).
Jacksonian epilepsy is generally associated with
underlving organic brain disease, ez tumour in
the region of the motor cortex. After such an at-
tack, the affected limbis) may remain temporarily
wiak (Todd's paralysis).

Epilepsia partialis continua is a rare fonm ol
lacksomian eplepsy where the attack persists for
davs, weeks or even months.

Important epileptic syndromes:
childhood and adolescence

(This section deals only with syndromes that may
have consequences in adulthood. )
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Febrile convulsions

Seizures associated with fever:

* occur in 3% of otherwise normal children aged 3
months=5 years,

& are usually brief (less than 15 min) and general-
ized, though some children have focal, prolonged
attacks, sometimes with residual neurological
signs,

& occur as an isolated altack without recurrence in
70% of cases,

® carry a risk of subsequent epilepsy in 2-5% of
cases,

» generally do not require treatment with prophy-
lactic anticonvulsant drgs.

Infantile spasms (West’s syndrome)

These consist of a triad of:

& brief spasms beginning within the frst few
months of life, characteristically shock-like flexion
of arms, head and neck with drawing up of the
knees (salaam attack),

& progressive learning difficulties,

& characleristic electroencephalography  abnor-
mality (hypsarchyvthmia).

In a minority of patients the condition is idio-
pathic but usually a cause can be identified, c.g.
perinatal asphyxia, encephalitis, metabolic disor-
ders and cerebral malformations.

Maost conventional anticonvalsant drugs are in-
effective (though sodium valproate and vigabatrin
may be benefcial). The treatment of choice is oltern
with corticosteroids.

Absence epilepsy ('petit mal’)

& This condition generally starts in childhood
(peak age of onset 4-8 vears, commoner in girlsh,

o The attacks (ypcal absences) occur without
warning, The child stares blankly into space and
stops talking, The eyes may Qutter or roll up under
the lids. Becovery ocours within seconds and therne
miay be several attacks daily.

e Absences are  associated  with  characteristic
EEG abpnonmalities: 3-Hz generalized, symmetnical
spike=wave complexes (Fig.10.1).
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Figure 10.1 EEG tracings. (a) Mormal

Wm
G “‘mrm N

and (b} typecal childhood absence
epilepsy (petit mal)

® Treatment is with sodium valproate, ethosux-
imude, or both.

& Patients may subscquently develop other seizuire
types—the overall risk of scizures a3 an adull fol-
lowing childhood absence cpilepsy is approxi-
mately 1003,

Juvenile myoclonic epilepsy
(Janz syndrome)

This is increasingly recogmized as a common form
of primary generalized cpilepsy; age of onset is
typically in the teens.

Patients have the clinical triad of:
# nfrequent  gencralized  seizures,
waking,
o daytime absences,

often  on

e sudden, shock-like, involuntary jerking mowve-
usually in the morning.
Patients may therefore apparently inexplicably
spill their breakfast or throw it across the room
(' Kellogg's epilepsy).

The EEG shows polyspike-wave discharges and

menis lll'l}'['ll: lonus b,

photosensitivity. Treatment with sodium valproate
is usually successful but recurrence s likely if
meclication is stopped. This benign condition must
be distinguished from childhood conditions where
severe mvoclonos and  epilepsy are associated
with underlving degenerative disease of the brain
(progressive myoclonic epilepsies). Recognition
of juvenile myoclonic epilepsy is important, as
patients treated incorrcctly with carbamazepine,
tather than valproate, may worsen,
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Investigation and diagnosis

The diagnosis of epilepsy is primarily clinical,
based on a description of the seizures, usually from
a witness as the patient may be unaware of any
symptoms. The differential diagnosis is summa-
rized in Table 10.3. Of these, the most important
differentials are syncope (Chapter 2) and pseudo-
seizures (Chapter 19, simulated attacks, either
unconsciously —hysterical fits, or consciously—
malingering).

Investigation of a patient with suspected
epilepsy has the following aims:
= confirming or supporting the clinical diagnosis,
* classifying the epileptic syndrome,

* establishing a cause.

The EEG has a role in the first two aims, particu-
larly in children. However, in adults there are [re-
quent false-positive and false-negative recordings.
Thus, minor non-specific EEG abnormalities may
be detected in the normal population, and many
patients with epilepsy show no abnormalities on
repeated recordings between attacks (interictal
EEG). The yield of EEG can be increased by pro-
longed recordings, particularly after sleep depriva-
tion. In some patients, ultimate proof of the
diagnosis of epilepsy is obtained only by ambula-
tory EEG or telemetry with simultaneous video-
recording of symplomatic events.

Routine blood tests, ¢.g. serum glucose and
calcium, have a role in achieving the third aim of
investigating a patient with epilepsy, i.c. establish-
ing the cause. Of far greater importance is brain
imaging, by CT or MR scanning. This is particu-
larly indicated in epilepsy of later onset, presenting

Table 10.3 Differential diagnosis of epilepsy.

l SynCope
Cardiac dysthythma

|I Pseudosezures
Hypersenllationipanc attacks
Transien ischaemic altacks
Wgraine
Marcolepsy
Hypogijcaemia
Westibular desorders

as partial attacks, with or without focal neurologi-
cal signs and EEG abnormalities. However, adult
patients presenting with an isolated seizure will
nowadays generally expect a brain scan, despite
the low vield and limited influence on manage-
ment of scan fAndings in such an unselected
population.

Management

Drug treatment

Most neurologists will not prescribe prophylactic
anticonvulsants after a single isolated seizure, but
will introduce drug treatment after a second attack.
The choice of drug is determined by the type of
epileptic syndrome (Table 10.4). In general, careful
outpatient follow-up is required to establish the
minimum effective dosage and monitor for side-
effects. Measurement of blood levels of anticonvul-
sant drugs may be helpful. Most patients’ epilepsy
(70%) will be adequately controlled with a single
drug (monotherapy). A further group will require

Table 10.4 Antconvulsant drugs and epleplic syndiomes.,

Seizure type Drugs of cholee
Parual Carbamazepane
Sodum valproate
Phenylom
Lamiotrigne
Absence Ethosuamide
Sodium valproate
Lamotregine
Myoclamic Sodium valproate
Clonazepam
Lamotnging
Generalized tonsc-clonic Sodwm valproate
Phemytoin
Carbamazemne
Lamotrgine
Mewer anticonvilsants, other than lamotrigine, are not
Icansed for monotherapy, but have an important role
as athd-on therapy, particularly for partial seizures
resistant 1o first-line drugs alone
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the addition of a second drug. When patients
are on three or more drugs, the likelihood of
completely successful medical treatment is low,
Reasons for refractory epilepsy include:

* non-adherence to medication,

¢ pseudoseizures or non-epileptic attacks (either
alone or in combination with genuine seizures),

& associated structural brain disease, e.g. develop-
mental anomalies, which may or may not be
amenable to surgery (see below),

# alcohol and lifestyle.

Disregarding the small group of patients with
refractory epilepsy, the long-term prognosis of
epilepsy is good, most patients attaining a 5-year
remission and many successfully stopping treat-

Table 10.5 Mapor aniconvulsant drugs.

Epilepsy Chapter 10

ment. The decision to stop treatment in an adult
will be determinced by:

* duration of remission,

* type of cpilepsy,

® clfect of seizure recurrence on driving and
employment (se¢ below),

e side-effects of treatment,

Specific management problems of epilepsy in
pregnancy and of status epilepticus are discussed
in Chapters 19 and 20, respectively.

Imporant pharmacological aspects of the major
anticonvulsant drugs are summarized in Table
10.5. Drugs with more limited indications, or
of more recent availability, are listed in Table
10.6.

Side-effects
Drug Mode of action Pharmacakinetics Dase-related Allergie
Carbamazeming ‘Membrane stabilizer frtial low dosage Giddinpss Rashas
Limits repetitive Controlled-release Mausea Lewcopena
finng of action preparatuon Drowssiness
potentials permils twice-
daily regime
Blood levels imited
value
Sadwm valproate Unconain Controlled-rolease Tremor Hepauts
proparatson Confusion
pErmits twice- Chronic toxcity: alopecia, weight
OF EVEN onCe- qgain
daily requme
Bload levels no
valueg
Pherytoin ‘Membrane stabilizer Once-daily requime Dircwaraness Rashas
Marron therapeutic Alawia Lymphadeanapatiy
range Chromic toacily. quim hypenrophyy,
Blood levels useful acne, hrrsutism, coarsening of
facial features, folate defiency
Lamotngine ‘Membrane stapilizer’ Half-hfe prolonged Mausea Rash
by sodium Dizziness Fever
valproate Tremar Arthiralgua
Dosing schedule Headache Lymphadenopathy
depands on Eosinophilia
CONCOmILant Stevers—lohnson
anticonuksant syngdrome
treatment

7



Chapter 10 Epilepsy

Table 10.6 Other anticonvulsants,

Older anticonvulsants retaining specific uses:

Phenobarbitone (and primidone)

Many pateents with long-standing epilepsy remain on
these drugs

Primidone is metabolized to phenobarbitone

Withdrawal seizures are likely if phenobarbitone is
stopped abruptly

Phenabarbitone retans a role in the management of
status epalepticus (Chaptler 20)

Ethosuximide
Used in childhood absence epilepsy (petit mal)
May exacerbate toric-clonic seizures

Clonazepam
Effective in myoclonic and absence epilepsy
May be administened intravenoushy en status epaleplicus

Clobazam
Add-on therapy in tonéc-clome and partial seizures,
especially if perimensirual

Newer drugs used predominantly as add-on

therapy for partial seizures:

Vigabatrin

Also used as monotherapy for nfantile spasms (Wests
syndrome)

Avoid i patients with a psychiatrs hisiony

Associated with mreversible penipheral visual hela
defects in apout one-1hind of patents

Far this reason noveadays only used in excepiional

| Circumsiances gutside the context of West's

Syfidrarme

| A S0 ,ﬁ_.l’_'l'!" i T |:|.=|'.._|r_:|;-:':-_-:|l r_'.f MEURGGenIC pam

Linkike many other anticorrulians w elimenated ::]'r' 1he

|

|

} Gabapeniin
| a

|

|

|

renal route rather than hepatic metabolism

a5 Sdjunclene Weatment for phnmary

IELTES |

510y of re

Civalar intheatione: ST

s 10 carbamazeping, probably has a

peier sae-eflect profde

Levelivarelam
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Figure 10.2 Coronal MRl of the bran showing a develop-
mental abnormality of ihe temporal lobe (arrowed), wiich
acted as an epaleptogenic locus

Surgical treatment

Patients with intractable epilepsy, refractory 1o
optimal doses of anticonvulsants, are increasingiy
being considered for nearosurgical procedores,
There is particular interest in patients who have a
definable site of seizure onset. Small temporal lobe
lesions, sclerotic or developmental (hamartoma-
tous) in origing, previously missed on CT scan, ane
now detectable by more sophisticated MR imaging
technigues as shown in Fig. 1002, In other paticnts
where no lesion is found on unaging, an epilepto-
genic focus may be localized clectirophysiolog-
callv, These patients may then undergo seleclive
remioval of the epleptogenic tissue, In others, less
specific svmptomatic surgical procedures may be
indicated, including hemispherectomy and  dis-
connecion procedures, c.g. section of the corpus
callosum. In all cases, surgical treatment is reserved
for use only in carcfully selected patients, assessed
in neurosclence centres, including determination

of the functional importance of any tissue to be
remmoved



Other aspects

Specific triggers for epileptic seizures are only infre-
quently recognized, but patients should avaid
alcohol and some may have attacks provoked
by Mickering lights, e.g. television and computer
screens. Other forms of treatment for epilepsy
including dietary (e.g. ketogenic diet) are of un-

Epilepsy Chapter 10

larly the armed services and emergency services,
and as aircralt pilots and train drivers,

Leisure activities

Swimming and rock- and tree-climbing should be
restricted to situations where there is adequate
SUPCIVIsion.

proven benefit, The psvchological consequences of
a diagnosis of epilepsy are still often underesti-
mated but may include depression and personality
disorder. Social aspects include the following.

¢ |n epdepsy, paroxysmal cerebral cortical discharges
lead to sterectyped attacks, typically affecting conscious-
nizss, behaviour, emotion, motar or sensary function

e Sgzures may be partal or generalized, eprlepsy may
be idiopathuc or symplomatic

& The differential diagnosis of epilepsy includes syncope
and peewdoseizures

& Anticonyulsant treatment is generally resenced wntii a
patient expenences a second epileplic seizure

o hdost patients achieve good seirure control wath a sin-
gle drug imonatherapy)

# A small minonty of selected patients wath refractony
epiepsy may beneht from neurasurgical intersention

e A seizure-free nterval of 1 year s generally requeired in
the UK before patients can resume drving

In general, in the UK, people with a history of
cpilepsy may drive only after a seizure-free interval
of at least 1 vear, and should inform the Driver and
Vehicle Licensing Agency. More stringent restric-
tons apply to drivers of heavy goods and passen-
ger-carrying vehicles. Sleep-related epilepsy is a
special situation, Patients may drive if they have an
established pattern of seizures accurring only in
relation to sleep during the previous 3 years.

Employment

There are statwtory barriers 0 the emploviment of
epileptic patients in certain occupations, particu-

luvenile myoclonic epilepsy

Case history: A 16-year-old iomale patient sulfered a generalized convulsion with longue biting. For & manths prev-
ausly she had been axperiencing perking of her upper limis in the marring, often spiling her coffee ai breakiast. Her
general practitoner prascribed carbamazepine but, if anything, the jerking worsened. She had no other past history of
note In the family hustory, a cousin had epilepsy. Meurological examination wag normal,

Comment: The diagnosis of juvenile myodonic epilepsy rests on the clinical triad of generalized convulsions {usually
infrequent), morning myoclonus and daytime absences There is often a family history. This patient had no fustary of
absences but the combination of an isolated seizure and morning myocionus was highly suggestive of the diagnosis, and
“‘formes frustes' are recogrsed. The conditon s usually very sensitive 1o reatment with sodium valproate bul doCtons
are naturally reluctant to use fins as a first-line antiepilepsy drug in women of childbearing age because of the nsk of ter-
atogenicily and its other sile-effects. Carbamazepine may, in fact, worsen symptoms, and other drugs, .9. clonazepam
and lamatriging, may not be as effective as sodium valproate. Though the onsel of juvenile myaclonc epilepsy s
usually in the teens, ‘juventle’ is 3 misnomer in the sense that reatment 15 lifelong, waith a tugh risx of recurrent
symploms on atternpted anticonvalsant withdrawal

Continued on p. 80
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‘Comple '@‘p’gfdalwmm eizures of temporal lobe origin

-Eﬁh I'l:wrr A EWMH woman had suffered several febrile convulsions in infancy. From the age of 11 years,
ﬂa‘e had seizures which were preceded hyaleeirng of faintness and palpitations, A generalized comulsion with tongue
‘biting would follow. These were not controlied by phenobarbitone or phenytoin, but there was an improvement
uﬂmharmedtaﬁﬂnwmang!dm carbamazepine. On this drug she had no further generalized comulsions but ex-

i p!lh'ud three or four episodes per month where she described hersell as ‘going vacant’ for a few seconds. None of
| these had been witnessed. There was no other past histary.and na family history of epilepsy. Neurological examination
awmnml

l:nmmml: Though the features were rather non-specific, there was sufficient history to suggest that this patient's
wls!nrsmre preceded by an aura and thal they wene therefore due to sscondary generalization. Her initial treat-
ment had been in a country with limited availability of anticonvulsants, hence the use of drugs which would not be
considered first line in developed countries. Despite some improvement with carbamazepine, she continued to experi-
‘ence quite frequent complex partial seizures and was investigated. A MR brain scan showed right-sided hippocampal
 sclerosis, forwhich her history of febrile convulsions in infancy is a risk factor. EEG confirmed an epileptogenic focus in
ﬂ'v'er'igh‘t temporal lobe. Other antiepilepsy drug combinations were unsuecessful and she was referred for consideration
of epilepsy surgery.




Stroke

Definitions

Stroke is a syndrome consisting of rapidly devel-
oping (usually seconds or minutes) symptoms
and/for signs of loss of focal (or sometimes global)
CNS function. The symptoms last more than 24 h
or lead to death.

Vascular mechanisms causing stroke may be
classified as:
® infarction (embolic or thrombotic),

* haemorrhage.

A transient ischacmic altack is a rapid loss
of focal CNS (including retinal) function, lasting
less than 24 h. and presumed caused by embolic,
thrombotic or haemodynamic vascular mecha-
nisms. Some transient episodes last longer than
24 h, yet patients recover completely —reversible
ischaemic neurological deficits (RINDs).

Epidemiology

Stroke is the third most common canse of death in
developed countries, after heart disease and cancer.
The annual incidence is 2 per 1000 population.
The majority of strokes are cerebral infarcts.

Infarction in the CNS

Aetiology and pathogenesis

Thrombosis of arteries (or veins) in the CHS may
be attributable to one or more of Virchow's triad:

o abnormalities of the vessel wall, commaonly de-
generative discase but also inflammation (vasculi-
tis) or trauma (dissection),

e abnormalities of the blood, e.g. polycythacmia,
e disturbances of blood flow.

Embaolism may complicate degenerative disease
of the arteries to the CNS, or it may arise from the
heart:

e valvular discase,
e atrial fibrillation,
e recent myocandial infarction.

The most common cause of stroke is degencra-
tive arterial disease, cither atherosclerosis in larger
vessels (with consequent thromboembolism) or
small vessel disease (lipohyalinosis). The probabil-
ity of developing significant degenerative arterial
disease is increased by certain vascular risk factors
(Table 11.1}.

Pathophysiology

When an artery is acutely occluded by thrombus or
embolus, the area of the CNS supplied by it will un-
dergo infarction if there is no adequate collateral
blood supply. Surrounding a central necrotic zone,
an ‘ischaemic penumbra’ remains viable for a
time, ie. it may recover function if blood flow is
restored.

CM5  ischaemia may
swelling for two reasons:
e cytotoxic ocdema—accumulation of water in
damaged glial cells and neurones,

be accompanicd by
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Table 11.1 Vascular risk factors.

Age

Family history of vascular disease
Hypertension

Diabetes mellitus

Smoking

Hypercholesterolaemia

Alcohol

Oral contraceptives

Plasma fibrinogen

» vasozenic oedema—extracellular Auid accumu-
lation as a result of breakdown of the blood-brain
barrier.

In the brain, this swelling may be sufficient o
produce clinical deterloration in the days follow-
ing a major stroke, as a result of a rise in intra-
cranial pressure and compression of adjacent
structures.

Clinical features and classification

Symptoms and signs of arterial infarcts depend on
the vascular territory affected (Fig. 11.1).
* Total anterior (carotid) circulation infarct:
& hemiplegia (damage to the upper part of the
corticospinal tract),
* hemianopia idamage to the optic radiation),
e cortical defcits, e.g. dvsphasia (dominant
hemisphere), visuospatial loss (non-dominant
hemisphere).
& [artial anterior circulation infarct:
& 1w of the above, or corlical deficit alone.
& Lacunar infarct:
& intrinsic discase (lipohyalinosis) in a small
deep {perforating) artery producing a character-
istic svndrome, eg. pure molor or sensory
strowe, or ataxic hemiparesis, Multiple lacunar
infarcts may produce cumulative neurological
dehcits including cognilive impairment (imulti-
infarct dementia) and a zait disorder character-
ized by small steps (marche a petits pas) and
difficulty starting walking (ignition failure) —
‘rail apraxia’.

8

Figure 11,1 The distnbution of the antenior (A), middie (A}
and posterior (P) cerebral arteries. The anterior (carotid) cir-
culation consists of A = M, the posterior circulation s F plus
thie branches supplying the brainstem and cerebellum,

» [osterior (vertebrobasilar) circulation infarct:
® ¢vidence of brainstem lesion (e.g. vertigo,
diplopia, altered consciousness),
e homonymous hemianopia.

{® Spinal cord infarction, Chapter 15.)

Investigations and diagnosis

Stroke is a clinical diagnosis. Investigations arc
directed towards:

e gstablishing the cause,

e preventing recurrence and, in severely affected
patients, identifying factors that may lead 1o fur-
ther deterioration in CN5S function.

Common investigations in paticits with stroke
therefore include:

o f{ull bloed count and ESR,

e urea, electrolytes, glucose and lipids,

& chest radiograph and ECG,

e CT cranial scan (Fig. 11.2).

CT scanning may not be required in every
patient, particularly il the clinical diagnosis is
clear-cut, but is useful for distinguishing between
cercbral infarction and haemorrhage, which may
influence early management. It also eliminates
important  dilferential  diagnoses  (intracranial
tumour, subdural haematomay).



Figure 11,2 CT cranial scan of cesebral infarction

Complications and course

Severely affected patients, e.g. immobilized with
dense hemiplegia, are prone to complications that
may lead o early death, including:
* prneumonia, septicaemia {(vVia pressure sores or
urinary tract infection),
e deep vein thrombosis and pulmonary embolism,
o mvocardial infarction, arrhythmias and heart
failure,
e fluid imbalance.

Approximately 10% of patients with cerebral
infarction die in the Arst 30 days. Up 1o 50% of sur-

vivors remain dependent. Factors contributing to
long-term disability include:

® Pressune sores,

e ¢pilepsy,

e recurrent falls and fractures,

® spasticily, with pain, contractures and frozen
shoulder,

o depression.

Treatment

Patients with significant neurological disability

Stroke Chapter 11

should be admitted to hospital, preferably o a
specialist unit. Early CT scan will distinguish is-
chaemic from hacmaorrhagic stroke; aspirin 300 myg
daily can then be started in the former case (sce
below). There is evidence that dipyridamole in
combination with aspirin is more effective than
aspirin alone. Dipyridamole should therefore also
e started as soon as possible after ischaemic stroke
at 25 mg twice daily, increasing gradually (over 7
to 14 days) to 200 mg twice daily of the controlled
release preparation. Clopidogrel monotherapy,
75 mg daily, should be used in patients unabile to
talerate aspirin.

At present, there is no clear-cul effective medical
treatment to reverse most ischacmic strokes. Rouw-
tine use of heparin is not recommencded as the risk
of intra- or extracranial haemorrhage probably
oulweighs any potential benefit.  Intravenous
heparin may be used, however, in certain special
circumstances, ¢.2. a patient deteriorating from the
effects of progressive vertebrobasilar thrombosis,
The role of thrombolylic therapy remains to be
fully established. In the US, the use of intravenous
tissue plasminogen activator (alteplase) starting
within 3 hours (and possibly 6 hours) of onset of an
ischacmic stroke s recommended. In the UK,
healthcare services are not vet geared to achieve
clinical diagnosis, transfer to hospital and brain
scanning rowtinely within this time frame so
the use of thrombolvtic therapy is still largely
restricted to the context of carefully controlled
clinical trials.

Prevention

Recurrence may be prevented by modifying risk
factors, cspecially stopping smoking and, to a
lesser extent, manipulating dict (low animal fan,
low salt, avoiding excess alcohol) and prescribing
cholesterol-lowering  agents, ¢.g.
the long term, control of blood pressure is also im-
portant, For the first 2 weeks after an ischagmic
stroke, however, patients should not receive anti-

pravastatin, In

hypertensive therapy bevond their pre-existing
treatment unless there is evidence of malignant
hypertension. This is because too rapid lowering of
blood pressure may worsen ischacmia in a region
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where the cerebral circulation is already compro-
mised (see below).

Lifelong antiplatelet treatment is indicated,com-
mencing as soon as possible after a cerebral infarct.
The initial dose of aspirin (300 mg daily) can be re-
duced to 75 mg daily after 4 weeks. Anticoagula-
tion with warfarin Is effective prophylaxis in the
presence of atrial fibrillation and other cardiac
sources of embaolism.

Rehabilitation

Early management in stroke units is potentially
life-saving (Chapter 21). Such an environment is
best suited to the meticulous control of important
variables which can affect cutcome, e.g. hydration,
temperature and blood glucose, along with appro-
priate management for swallowing difficulties and
to prevent venous thromboembaelism. Subsequent
continued  physictherapy, occupational  and
speech therapy, and the involvement of social serv-
ices may help survivors regain independence,

Hypotension and hypertension

Cerebral blood flow is normally maintained at a
relatively constant level through a range of blood
pressure (typically 30-180 mmHg sysiolic) by
autoregulation (Fig. 11.3). In this process, intra-
cerebral arteries alter their calibre in response to
changes in cerebral perfusion pressure (the differ-
ence between blood pressure and intracranial pres-
surej, a fall in pressure producing a widening of
vessel lumen and hence constant flow,

If blood pressure falls below the autoregulatory
range, as may occur in hypovolaemic shock, cere-
bral infarction may result as blood vessels are un-
able to dilate further in response to the drop in
pressure, and blood flow falls. The regions most
likely to be affected are the border zones or water-
sheds between vascular territories, as perfusion
pressure here is usually at its lowest, Thus, for ex-
ample, the patient may develop visual field defects
ar more complex visual disturbances (e.g. visual
agnosia) as a result of infarction at the border
zone between posterior and middle cerebral artery
territories.

Hormotensive Hyperiensive
£

Marmal £

Cerebral blood flow

]
¥
[
¥
[}
¥
[]
r

Systolic BP

Figure 11.3 Cerebral autgregulation in narmotensive and
hypertensme indmiduals

With severe (malignant) hypertension, the au-
toregulatory range may be exceeded and cerebral
blood flow rises, with damage to vessel walls (fibri-
noid necrosis) and conseguent cerebral cedema.
Patients develop features of raised intracranial
pressure —headache, vomiting, drowsiness and pa-
pilloedema —along with seizures and focal neuro-
logical signs.

Treatment of hypertensive encephalopathy is
by prompt lowering of the blood pressure, aiming
at a diastolic pressure of 100=110 mmHg initially
{more drastic lowering may result in cerebral in-
farction if long-standing hypertension has shifted
the autoregulatory curve to the right).

Venous infarction

Thrombosis of the intracranial venous sinuses pro-
duces clinical syndromes distinct from arterial in-
farction. Thus, superior sagittal sinus thrombosis
(Fig. 11.4) may present with:

e headache, papilloedema and other features
resembling  benign  intracranial  hypertension
(Chapter 9),

e carly seizures,

e bilateral signs of newrological defcit, often pro-
gressive, with impairment of consciousness.

It has many causes, including:

e the puerperium,

o dehydration,

e cachexia,



Figure 11.4 Superiar sagittal smus thromboss. CT crancal
scanm showing bow-density areas of ischasmiafinfarction
along with hagh-denssty hagmorrhagic reqions i both cere-
bral hermispheres

e coagulopathices,
e oral contraceptives.

Other venous sinuses affected by thrombosis in-
clude the cavernouns sinus (producing a red swollen
eyelid and conjunctiva, Il IV, VI, Va and Vb
cranial nerve palsies and papillocdema) and the
lateral sinus (raised intracranial pressure, seizures
and drowsiness).

The latter two sinuses may undergo thrombosis
as a result of spread of infection (from the face and
arbit to the cavernous sinus, and from the ear to
the lateral sinus).

Treatment of intracranial venous sinus thrombo-
sis 15 aimed at the underlying cause, in particular
eradicating infection with appropriate antibiotics,
Formal intravenous heparinization is beneficial
in non-infective cases, but there may be concern
about the use of anticoagulants in the presence of
haemorrhagic venous infarction of the brain.

Stroke Chapter 17

Transient ischaemic attacks

Aetiology

Transient ischaemic attacks (TIAs) are  most
commonly caused by thromboembolism from
atheromatous neck vessels. Other causes are lipo-
hyalinosis of intracranial small vessels and cardio-
gemic embolism. More rarely, they may be due o
vasculitis or haematological disease.

Clinical features

The hallmark of a TIA is sudden loss of focal CN5
function; symptoms such as syncope, confusion
and dizziness are therefore insufficient for the
diagnosis, TIAS typically last minutes, not hours.
The arterial territory of the attack will determine
the symptoms:
e carotid (most common):
o hemiparesis,
e hemisensory loss,
e dysphasia,
o monocular visual loss (amaurosis fugax)
caused by retinal ischacimia;
e veriehrobasilar:
s bilateral or alternating paresis or sensory loss,
e bilateral sudden visual loss (in older patients),
o diplopia, ataxia, vertigo, dysphagia —at least
twio of these simultaneously.,
Some symploms do not localize accurately tooa
specific  arterial
dysarthiria alone, though these are usually taken to

territory, c.g. hemianopia  or
be vertebrobasilar.

Meurological signs are usually absent by the time
the patient is seen by a doctor, but cholesterol em-
boli may be visible on ophthalmoscopy in patients
with amaurosis fugax. A carotid bruit may be au-
dible and is of particular relevance if on the appro-
priate side of a carotid TIA. Cardiac archythmias
and murmuars may point to a cardiac source of em-
bolism. A rare cause of vertebrobasilar TIAs is the
subclavian steal syndrome. Here, stenosis of the
proximal subclavian artery (sometimes with a bruit
low in the neck and reduction in blood pressure
and pulse volume in the ipsilateral arm) may leacd
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Lo retrograde flow down the vertebral artery when
the arm is exercised.

Investigations and diagnosis

The recognition of TlAs depends on the history.
Their differential diagnosis is given in Table 11.2.
Investigations are directed towards identifying the
cause and hence preventing a more serious recur-
rence, i.e. stroke:

= full blocd count, ESR,

* blood glucose and cholesterol,

* syphilis serology,

* ECG.

Depending on the results of these baseline tests
and the condition of the patient, further investiga-
tion may be required:

» chest radiograph, echocardiogram —when car-
diogenic embolism is suspected,

* CT cranial scan —to detect pre-existing cere-
beovascular disease, also to exclude the reimote
possibility of a structural lesion, e.g. tumour, pre-
senting with symptoms suggesting a TIA,

# carotid ultrasound or angiography —to detect
carotid stenosis in patients with TIAs in carotid
territory (Fig. 11.5),

* blood cultures —when infective endocarditis is
suspected.

Prognosis and treatment

The risk of stroke in the first 5 years aftera TIA is ap-
proximately 7% per annum, the greatest risk being
in the first year. Coupled with an increased risk of

Table 11.2 Differenual dhagnosis of transsent Bchagmic
aliacks

Wrgraine with aura

Farual epilepsy

Intracranial tumowr, vascular malfermabon o chrome
subdursl haematloma

Rultiple scleross

Westibular desorders

Periphieral nerve or rool lesions (e.g. radwal nerve palsy)

Hypoghfceemia

Hyperrentilation and other psychogenic processes

26

myocardial infarction after TIA, the combined risk
of stroke, myocardial infarct or vascular cdeath is
9% per annum. Up to 15% of patients presenting
with their first stroke will have had preceding TlAs.
These facts underline the importance of identifica-
tion of TlAs in the prevention of stroke by:
* modifying risk factors:
= treating hypertension,
* stopping smoking,
e reducing serum cholesterol by diet and drugs;
» antiplatelet drugs (low-dose aspirin):
& contraindicated in active peptic ulcer discase,
e some evidence suggests combined aspirin plus
dipyridamole is more effective than either agent
alone,
# clopidogrel is an alternative antiplatelet drug
for patients unable to tolerate aspirin;
& anticoagulants (warfarin):
& when cardiogenic embaolism has been identi-
fiect, including non-rheumatic atrial Abrillation;
& carotid endarterectomy:
e surgical intervention to clear atheroma from
the origin of the internal carotid artery is war-
ranted for symptomatic severe carotid stenosis
{greater than 70% stenosis), after TIAs or indeed
minor stroke.
The role of surgery for less severe or asymptomatic
carotid stenoses is not established, At present,
there is no surgical option for most vertebrobasilar

Figure 11.5 Severe stenosis of the nternal carotd artery
{arrowed),



TIAs (with the rare exception of the subclavian
steal syndrome).

Intracranial haemorrhage

Traumatic causes of intracranial haemaorrhage are
discussed in Chapter 13.

Subarachnoid haemorrhage

Aetiology

Bleeding into the subarachnoid space is most com-
monly from:

e rupture of an ancurysin —congenital weakenings
occurring typically at junctions in the circle of
Willis (Fig. 11.6),

® arteriovenous  malformations  (angiomas)—
anomalous malformed wvessels, also congenital,
which enlarge and present inadualt life.

Rarer causes include:

& trauma,

s vessels weakened by infection, eg. seplic emboli
from infective endocarditis {mycoltic ancurysms),
& coagulopathies,

Clinical features

Because blood irritates the meninges, the patient
presents  with  sudden  (seconds) very
headache with photophobia, nausea, vomiting

SCVETe

Middle cerebral — ~— Antenor
artery 1 T communicating
T U o ... oneny
N, T = e
# < Posteriat
L COMmMuUMnicatng
artery
Basilar —
artery
Pasterior infemor ———
cerebellar artery

Figure 11.6 Sites of aneurysms in the circle of Willis
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and signs of meningis,
Kernig's sign, Chapter N,
With more severe ha‘:nmrrhagcs

n ineck stiffness, and

! th intracranial
Pressure may rise and (e |y o consclousness de-

teriorate. Papilloedemmd any rorinal haemorrhages
may be detectable on m“{lusm_ny

|‘I-‘=:|n:.1.l neurological sign, may develop as a result
of:

® false localizing effeCt of raised intracranial
[Iressure,

s coexistent intracerelTal haemarrhage,

® spasm of vessels, a5 @ fesylt of the irritant effect
of blood, with concomiting jschaemia.

Systemic features include pradycardia and hyper-
tension with rising  intracranial pressure, and
fever possibly caused by hypothalamic damage.
Soemetimes, subarachnoid haemorrhage may be

associated with pulmonary oedema and cardiac
arthiythmias.

Investigation

e CT cranial scan will reveal subsarachnoid blood
in most cases (Fig, 11.7).

e Small bleeds may not be detectable on CT scan.
Lumbar punclure may be required to confirm
the diagnosis. There 1 no contraindication to this
once mass lesions have been excluded by imaging
and provided there is no bleeding diathesis.

e Lumbar puncture dingnostic of subarachnoid
haemorchage tvpically shows frank Dblood that
fails to clear, i all three bottles uniformly
bloodstained. The CSF supernatant is straw or
yellow coloured (xanthochromia), within 3h of
the haemorrhage, because of the presence of
haemoglobin breakdown products,

e Pulmonary ocdema and cardiac arrhythmias
may be investigated by chest radiograph and elec-
trocardiogram.

o Rleeding disorders should be excluded.

e Glycosuria is sometimes present.

Prognosis and management

Aneurysmal subarachnoid haemorrhage carries a
very high mortality, 30-40% of patients dying n
the first few days. There js a significant risk of
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Figure 11.7 CT cramal scan of subarachnoed haemaor-
rhage. High-density areas, indicatwe of blood, are wide-
spread but particularly evident i the interhemisphers
fissure (arrowed) in this example of haemorrhage from an
anteror Commiun H’.atl!‘lt_! EIJ':EF!,I' anmnymrn

rebleeding, particularly in the first 6 weeks, and the
second bleed mav be more severe than the first
Thus, management is directed wwards immediate
resuscitation of the patient and prevention of
rebleeding

Bed rest and analgesia are initially instituted.
Ihe calcium antagonist nimodipine has been
shown to reduce early morbidity caused by is-
chaemia. Early complications of subarachnoid
haemorrhage include hydrocephalus as a result of
abstruction of CSF pathwivs by blood clot. This
complication may also occur later (conumunical-
ing hyvdrocephalus, Chapter 120, If the patient
is alert or only mildly drowsy, investigation for
the source of bleeding, by cerchral angiography
(Fig. 10.8), should be performed at the earliest
||||]>|Jl'|.l..lr'll1‘.|'. Identification of an AFCUrYSm may

then permit early surgical imtervention. Operative

BB

Figure 11.8 Carotid angiggram showing an aneurysm of
the pOsSUEnar COmamLunca Timg artery (arrawed)

techniques include ideally clipping the aneurys-
mal neck orn, if not possible, wrapping the
'dI'I.L'l.I.r].'MJ'I..

The timing and advisability of angiography and
surgery in patients with more severe subarachnoid
haemorrhages and impairment of consciousness is
a2 matter of specialist judgement, as these patients
have 3 worse prognosis and tolerate surgery poorly.

Bleeding artenovenous malformations have a
lower mortality than aneurysms. Investigation is
again by angiography and treatment may be by
surgery, radiotherapy or interventional neuroradi-
ology (Chapter 8). Arteriovenous malformations
presenting without bleeding, eg. with epilepsy,
shiould not usually be treated surgically.

Spontaneous intracerebral
haemorrhage

Haemorrhage into the substance of the brain may
b causced by:

& hvpertension, with microaneurysm formation
{Charcot-Bouchard ancurysms),

e bleeding into tumours,

o [rauimnas,

blocd disorders,
e blood vessel disorders —arteriovenous malfos-

mations, vasculitis, amyloid.



Stroke Chapter 11

intracerebral hacmorrhage accounts for 1004 of all :
Key points
strakes.

Patients present with focal nevrological signs de- | ® Stroke 15 charactenized by rapidly evohing clnical

pending on the site of the bleed, seizures and fea- | features due to ioss of brain (or spinal cord) function;
tures of raised intracranial pressure. The diagnosis SPMpAcHTIS o' Moo ian B4 pricad 10 Ceath
- = ® Vascular mechanisms underlying stroke are either

i5 usually evident on CT scan. thiomboembolic or. haemormhagic

Complications include hvdrocephalus and con- & Siroke is the third most common cause of death in
ing (Chapter 13). Large haematomas hence have a developed countnes
poor prognosis (greater than 5006 mortality), as do # The chrucal features of artenal bram infarcts depand
brainstem haemorehages. an the vascular terntary affected, the main distinttion
bemg between the anterior and postenor crculations
® CT cramal scan s uselul in distinguishing between
cerelal infarean amd hapmodihage
® Stoke proventon encludes modifying risk factors, pars
intracranial pressure, ticulariy smoking and hypertension

Surgical intervention includes: o sAntiplatelet therapy should be staried as s00n &5 pos-
& cvacuation of hacmaloma—for cerchellar or sibbe after a cerebral infarcy
cerebral lobar hacmorrhages with  progressive | @ Transient ischaemic allacks are most commonly due
o embolism from neck vessels, Wreatment consists of
modifang sk Tactors, antiplateler therapy dor warfann
for cardiogensc embolism} and endarterectomy for se-
vEre symplomal carotid stenoses
¢ Subarachnosd haemorrhage presents with menngism
and can wsually be diagnosed on CT scan

Treatment is initially medical with antihyper-
tensive drugs, anticonvalsants for seizures, correc.
tion of coagulopathies, and mannitol for raised

deterioration,
e ventricular drainage —lor acute hyidrocephalus
(Chapter 13).

Transient ischaemic attack due to cardiogenic embolism

Case history: A 73-year-old man experenced an episode of weakness o his keft arm arsd 10 a mailder degree s el leg
His weile aoticed that the [of] side of his face was drooping dunng the epsode and his speech was siurred. All symplams
resobved within a fews hours and neurological examanation was norma by the ime be ywwas seen. However, s pulie was
rreqular and an electrocardiogram confiomed atnal hiballaton

Comment: With a huistory compatiizie wath an embotc event in nghi rmddie corebral artery lerniony in fne prasende of
arral hibrllation, this patient wearrants ifelong anticoagulation provioed bran maging shows no evidence of hagmor-
rivage and there is no ather contramdication It muight be argued that has TR was due to smali vessel disease i sifuin the
braan, and was unrelated o his arrhytivmea, winch may ol even ave Doen paesent al the ime of the cereoral event i
Howsever, 1he riskrberelit anatysss s i favour of antecoagulatson in Lhis examp’e. Hayng sard this, gue attenbon sioald
also be pavd 1o the management of s pateent’s other vascular nsk facions

Subarachnoid haemarrhage

Case history: A 47-year-old woman developed a very severe headache of sudden onsel A1 nev local Casuaity depari-
ment she was found 10 be Tully conscious and apyremal, but in pain, with moderate neck snifness and pholophoba, Soe
had vomited once. There were ng focal abnormal neurologecal signs. A CT cramal scan was theugm to be nermal, Sne
was discharged home wath a presumpive diagnos:s of rmagrame (there was no anteceaent hstory of headacke) and anal-
gesics. Twe weeks later, she sufiered an unexplained episode of lois of consoiousness of uncertam duration —sine hved
alane and found herseli on the bathroom fluor when she regaaned consciousness, havirg vomited into the wodet bowl
Her general practivoner referred her to another hospital for a neurological opimon
By the tme she was seen in the neurology outpatient chinig, it was thought 100 late 1o exdmine nar C5F {or xan-
thochromia, despite her having been seen urgently Repeat CT crantal sCan was again normal She was admitted urgen-
Continued onp. 90
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'tt-;:fqr cerebral anghgmﬁhr-%khﬂwmd an aneurysm of the left posterior communicating artery. This was subse-
quently dipped successfully,

Comment: A normal CT scan does not exclude subarachnoid haemaorrhage. With a high index of suspicion, as in this
patient’s case, lumbar puncture should have been camried out immediately, as soon as imaging had ruled out a mass

lesion, The patient should not have been sent home from casualty and was fortunate to survive the presumed second
bleed which caused the episode of loss of consciousness,
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Parkinson’s disease and other
movement disorders

Parkinson's disease

Parkinson’s disease is a degenerative condition pri-
marily affecting extrapyramidal pathways where
dopamine is the neurotransmitter, and character-
ized by the clinical triad of:

¢ akinesia—poverty of movement,

e rigidity,

e tremor —shaking back and forth, usually of the
upper limbs,

Aetiology and pathogenesis

Although the cause of Parkinson's discase is un-
known, other, generally rarer, akinetic-rigid syn-
dromes have an identifed aetiology (Table 12.1).
The recognition that MIPTE a synthetic heroin
byproduct, could produce acute Parkinsonism
has provided some insight into the aetiology of
Parkinson’s disease itsell (Fig. 12.1). The fact that
an unusual exogenous toxin may lead to selective
CMNS damage and Parkinsonism has reinforced the
view that idiopathic Parkinson's discase itsell may
be caused by exposure to a more widely prevalent
environmental factor, as vet unidentified, perhaps
acting by a similar mechanism to MPTP. Further
support for an environmental basis includes the
following:
& The disease is increasingly common with age
{mean age of onset about 60 years).
e There is a relative absence of identified genetic

causative factors. A positive family history is un-
wsual in idiopathic Parkinson's disease. However,
oecasional familial clustering has been reported,
and, in some instances, specific gene mutations
have been identifed, both  dominant
reCoessive.

e There is a weak association between Parkinson's
discase and various environimental factors, e.g. ex-
posure to wood pulp and pesticides,

and

Epidemiology

Parkinson's disease s convmon, probably affecting
about 1=2% of the population aged 60+ years, with
no significant gender bias. 1 has a worldwade dis-
tribution, though it appears more commaon in
Europe and North America,

Pathology

The dopaminergic neurones primarily affected in
Parkinson's disease are those projecting from the
substantia nigra of the midbrain to the steiatum of
the basal ganglia (cauclate nucleus and putamen).
Macroscopically, atrophy of the substantia nigra in
advanced Parkinson's disease 15 recognizable by
loss of the characteristic melanin pigmentation of
this region (Fig. 12.2). Microscopically, severe neu-
ronal loss s demonstrable in the substantia nigra,
remaining neurones often containing a distinctive
intracellular inclusion, the Lewy body (Fig. 12.3).

9



Chapter 12 Parkinson’s disease and other movement disorders

Table 12.1 Causes of an akinelic=rgud syndiome.

Inherited
Wilson's disease —Chapler 18

Trawmatic

‘Punch-drunk syndrome’ — chronic head injury in
bozers— patients have parkinsonian features often in
combination with cerebellar damage and cognitive
defieits (dementia puglistical

Inflammatory

Postencephalitic Parkinsonism —following the epidemic
of encephalitis lethargica after World War |, patients
developed a chronic akinetic-ngid state, with certain
characiersiic features, parucularky occulogyric cnses (see
text)

Neoplasic
Tumours of the basal ganglha presenting with
contralateral hemparkmnsoniam are extremnaly rare

Vascular

Multiple lacunar infarcts may occassonatly resull in
pseudoparkinscnean features, but usually in association
wath pyrarmidal and cognitive dysfunction

Drugs

Meuroieptics
Antigmelcs
Am:pdarone

Toins

MPTE

tanganese

Chronic carbon monoxide poisoning

idhoparhic
Parkinson’s disease
(Oher idwpathic synaromes are [sted in Table 12.2)

Symptoms of Parkinson's disease appear when
abrout 60-806G of nipgrostriate dopaminergic neu-
rones have been lost.

Pathophysiologically, damage to dopaminergic
pathways leads 1o an imbalance in the extrapyra-
midal svstem in favour of cholinergic and other
nevrolransmitier mechanisms (Fig. 12.4).
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Clinical features

Akinesia

Patients with Parkinsen's disease may complain
that they have ‘slowed down’ physically (bradyki-
nesia), experiencing particular difficulty  with
complex motor tasks, e.pg. dressing, shaving,
handwriting (which often becomes smaller—
micrographia).

Lack of spontancous movement may manifest it-
self b
o poverty of facial expression, patients often being
described as having an impassive or mask-like face,
& difficulty changing position, e.g. turning in bed,
& quietl and moenotonous speech,
* abnormal gait and stance, partly as a consc-
quence of akinesia and partly because of loss of
normal postural control.

Gait

Fatients typically adopt a flexed, or stooped, pos-
ture (Fig. 12.5), sometimes unkindly described as
simian or apelike. They may be unable to maintain
a normal stance in response to pressure from be-
hind, the patient falling forward (propulsion), or
from in front, falling backwards (retropulsion).
Initiation of walking may be difficult (‘freezing’),
as may turning. Matients may use “tricks’ such as de-
liberately stepping over a walking stick 1o change
direction or get through doorways. Steps are Lypi-
cally small and shulfling, the gait described as fes-
tinant, as il the patient is hurrving to keep up with
his or her own centre of gravity. Mormal arm swing
on walking is lost, With severe postural instability
in advanced Parkinson’s disease, there is increasing
risk of falls.

Rigidity

The increase in muscle tone in Farkinson’s disease

differs from spasticity (Chapter 5) by being rela-

tively constant throughoul the range of movement

of the jeint being tested —lead pipe rigidity.
Cogwheel rigidity may be regarded as a conse-
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Blood vessal

Gliad cell

MPTP MPP*

MPTR

Dopaminengc neurone

Dopaming

MPP+

Dopamne

Figure 12.1 MPTP and the aetiology of Parkinson's disease. The toxin MPTP crosses the blood-bran barser and s con-
verted to its active melabalile MPP: by the enzyme maonoaming oxidase type B (MAC-B) in glial cells, MPP:, a free radical, is
concentrated in dopaminergic neurones, entering via the dopamine reuptake mechanism, thereby selectvely damaging
these cells. MPP: 15 a milechondnal poison, inhubiting Complex | of the respiratary chain, and hence impairing cellular

energy producticn

(a)

{5}

Figure 12.2 Loss of pigment in the substantia migra. (a) Normal, (b} Parkinson’s disease

quence of the tremor of Parkinson's discase being
superimposed on background lead pipe rigidity. It
is most frequently detected with repeated flexion
and extension at the wrist. Rigidity in one arm can
be accentuated by asking the patient simultane-
ously 1o lift and lower the opposite arm repeatedly
(synkinesis).

Tremor

Tremor may be formally defined as an involumntary.,
repetitive, rhythmic sinusoidal movement usually
affecting one or more limbs, but occasionally in-
volving the head (titubation), face, jaw or trunk.
In Parkinson’s disease, the tremor:
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# primarily affects the hands but may invalve
upper and lower limbs, and less frequently the jaw
and lips, but not the head or neck,

# in the hands is often described as “pill rolling’,
# has a characteristic frequency of 3-6 Hz,

# js present at rest and exacerbated by anxiety or
stress,

* improves and may disappear on action.

Early in Parkinson's disease, tremor and other
physical signs are typically markedly asymmetri-
cal, even unilateral. A substantial minority of
patients with Parkinson's disease display only aki-
nesia and rigidity, without tremor. Other patients

may have a postural tremor (see below) rather than
a classical resting tremor.

Other symptoms and signs

* Cranial nerves. Examination of eye movements
may reveal a mild impairment of upgaze. The
eyelids may be tremulous (blepharoclonus). The
‘glabellar tap sign’ is elicited by repeated taps to
the forehead. In unaffected individuals reflex
blinking rapidly fatigues, whereas in Parkinson's
disease there is a blink response each time the fore-
head is touched, without fatigue. However, the
sign is far from specific for Parkinson's disease.

& Limbs. Muscle power, tendon refllexes and sensa-
tion are normal; plantar responses are downgoing.
'ain or aching in muscles is COMMOoN —many pa-
tients present with, or develop, a “frozen shoulder’.
® Autonomic. The skin may have a greasy stbor-
rhoeic texture. Constipation is common. Other
aulonomic features, e.g. postural hypotension, are
mild compared with the Shy-Drager syndrome
{Table 12.2),

e Difficulty swallowing, including the patient’s
own saliva, may result in a tendency to drool
isialorrhoca).

® Insomnia, depression and dementia (Chapiers
3 and 18) are common accompaniments of ad-
vanced Markinson’s disease.

ALh

Dopaming
ACh

14}
s:;sﬁ,éﬁch
Dopaming

5 Normal-dopaminergec pathways balanced
by those utihizing other neurotransmtiers,
predominantly acetylcholine (ACh).

& Dopaminergic deficiency or chalinergic
excess, resulting in an akinetie-ngid
syndrome e.q. idsopathic Parkinson's
disease of doug-induced Parkinsonism
{NEB phenothiazmes and related drugs
| ate dopamine anlaganists)

Doparminengic excess ar cholinengic
deliciency, resulting in excessive
veoduntany movements—dyskinesia

£.0. due to evertreatment of Parkinsan’s

| disease with dopaminergic drugs, or 1o
degenerative disease of non-dopaminergic
pathesays, a5 in Huntington's disease,

Figure 12.4 The concept of neuwro-
chemical balance in the extrapyrami-

dal system
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Bradykinesia

Rigidity

Tremor

Postural
instability

Figure 12.5 The typical posture of a patient waith
Parkinsomn’s disgase

Course and prognosis

Parkinson's discase is progressive, Untreated pa-
tients used to reach a severcly disabling degree of
immobility, with threat to life from the risk of
bronchopneumonia, septicacmia or pulmonary
embolus, after 7-10 years of disease on average.
Current treatments are largely symplomatic i
probably have also improved average life
expectancy.

Diagnosis

e The diagnosis of Parkinson's discase is baseed on
the presence of the triad of clinical features. Asym-
metry of signs at onset is inportant.

® Brain imaging by standard CT or MR techniques
is unhelpful.

Farkinsonsg
Hsease ang other mowerngng disorders Chapter 12

Ta

B 'hl-e- 12.2 Idwapathic akiretC-ngid syndromes other than
arkinson's disease

-_-_-_-—-_ t

Multiple system atrophy M54)
Extrapyramicial featizres in Combination with one o
more of the foligweng
atonomic failure (Shy-Drager syndrome)
Cerebellar dysfunction
Pyramidal features
When Parkinsonism predominates, the syndrome is
tetrmed M5A-F as opposed to M3A-C when
cerebellar features predomnate

Progressive supranuclear palsy (PS8
Secle-Rchardsan-isiowski spadrome)

Failure of voluntary gaze —first downgaze, then
upgaze, then honsomal gaze — asociated with
estrapyrarmdal dysfunction (wath early postural
nstabulety) and dementia

Spndromes combining parkinsoncan features with

cevebral cortrcal dysfunchian (Chaper 18)
Corwobasal degeneration (CBD) = extrernaly rarg
Dementia with Lewy bodies (DLEB)

e PET scanning (Chapler 8) is atl present purely a
research vool and 15 not routinely available for the
vast magority of patients. Dopamine transporter
(DaT) SPECT scans can reveal a nigrostriae
dopaminergic lesion but the changes are not spe-
cific to whopathic Parkinson’s disease and may be
found in other akinetic-rigid syndromes.

e Where the diagnosis s in doubt, a patient’s
response to drug treatment (se¢ below) may be
informative.

Most of the causes of an akinetie-ngid syndrome
(Table 12.1) will be readily distinguishable from
idiopathic Parkinson's disease by the climcal fea-
wires and relevant investigations {drug-induced
Parkinsonism is an impornant differential diagno-
sis). However, there are other idiopathic akinetic-
rigid syndromes (Table 12.2) that may be more dif-
Reult to diagnose, a lack of response to antiparkine
sonian treatment being an important disceiminant,
Having said this, some patients with multiple sys-
tem atrophy will respond to such treatment, at
least initially. Parkinson’s discase nuust also be dis-
tinguished from other causes af tremaor (see below],

a5



Chapter 12 Parkinson's disease and other movement disorders

from cercbrovascular disease and from normal-
pressure hydrocephalus (Chapters 13 and 18).

Treatment

Drug therapy

This is largely symplomatic and aimed al restoring
the neurcchemical balance (Fig. 12.4) either by
anticholinergic agents or, more importantly, with
drugs that enhance the dopaminergic pathway
(Fig. 12.6). Treatment is best delayed until symp-
toms warrant it.

L-DOPA

This is the mainstay of drug treatment for Parkin-
son's disease severe enough to cause significant
functional disability. It is the natural substrate for
the synthesis of dopamine (Fig. 12.7). Unlike
dopamine itself, 1-DOPA is able Lo cross the blood-
brain barrier and can therefore reach its site of ac-
tion following oral administration.

However, most of an oral dose of 1-DOPA is me-
tabolized to dopamine by peripheral DOPA decar-
boxylase before reaching the brain, It is therefore
generally given in combination with a peripheral
DOPrA decarboxylase inhibitor (benscrazide or
carbidopa). This has the additional benefit of re-
ducing peripheral side-effects of 1-DOPA (nausea,
vomiting), which may also be limited by gradual
escalation of the dose of L-DOPMA in accordance
with symptoms.

Co-careldopa (1-DOPA plus carbidopa) and co-
heneldopa (1-DOPA plus benserazide) may have
central side-effects (postural hypotension, confu-
ston, hallucinations, delusions) but most patients
with idiopathic Parkinson’s discase benefit from
their use at least early in the disease.

Complications of long=ternr L-DOPA therapy in
Parkinson’s disease

Unfortunately, after 2-5 years, the efficacy of 1
DOPA becomes limited by the complications of
maotor fluctuations and dyskinesias.

Precursor of
L-DOFA dopamine
DOPA decarboxylase
inhibited peripherally by
Carbidopa
Benserazide Blocked b'j'
Stimulates ,f’b it
dopamine @20 opamine "\
release Llpl:a'k-el} i reuplake
in1o . mechamsm
wesicles )
Fergolide Enr_ﬂnanc degradation
| Dopaming o Ropinirale 217 MAD-B—inhibited by
| . wlese o |Apomorphine [[Setegiine |
Synaptic ’/ Dopamine ﬁmw—mmmﬁdw
et agonists Figure 12.6 Actions of drugs which
|:' = e e} 2 IMpIove dopamine rgec Transmisseon in
| A Parkinsons disease. Amantadine, a
" i weak antiparkinsoman drug, appears
| o Dopamine receplor 1o act by several mechanisms, In addi-
lian to those illusirated which relate
| directly 10 dopamanerge IraNSmIssion,
l I there are also indirect elfects wa
| | pathrways ubilizing other neurotrans-
milters, e.q. glutamate
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Synthesis

o

Degradation

¥

Phenylalanie —— Tyioting —— LOOPA —— Dopamane

decarboxylase

-

MT
-ci]—ln Homovanillic acid

DOra i MADE  a0d other metabolites

Horadrenaline
and adrenaling
{in noradrenergic
and adienergic cells)

Figure 12.7 Pathways of dopamine metabolism. In addition to enzymatic degradation by monoaming oxidase lype B
(MA0-B) and catechol O-methyl transferase (COMT), dopamine is aiso remaved from synaptc cleits by a selectve reuptake

mechansm inta neurones.

Motor fluctuations are;
+ 'wearing-off’, where individual doses produce
anly short-lived effects,
* ‘on-off’, where the patient may switch from
symptomatic benefit from medication (‘on’) to an
akinetic-rigid state ("off'), often without any pre-
dictable relationship to the timing of drug doses.

Dyskinesias are mvoluntary movements oocur-
ring in association with drug treatment, e.g. twist-
ing, turning movements when dopamine levels
are high (‘peak-dose dyskinesias®), or painful sus-
tained muscle contractions, typically of the feet,
when dopamine levels are low (‘'wearing-off
dystonias’).

Motor fluctuations and dyskinesias can be par-
tially alleviated in some patients by:
# frequent small doses of DOPMA-contaming
drugs,
e controlled release preparations,
® the combined use of 1-DOPA-Containing prepka-
rations with selegiline, a monoamine oxidase
type B {(MAO-B) inhibitor (which blocks dopamine
metabolism), entacapone, a calechol-O-methyl-
transferase (COMT) inhibitor (which blocks L-
ROPA metabolism), or direct dopamine receptor
agonists (e.g. bromocriptine, cabergoline, per-
golide, ropinirole, pramipexole or apomor-
phine—=the last administered subcutanecusly by
intermittent injection or continuous infusion
delivered by a pump).

Other side-effects of 1-DOPA are best treated by
drugs with the least central dopamine antagonist

action, e.g. domperidone for nausea, and ‘atypi-
cal neuroleptics’ such as risperidone, olanzap-
ine, quetiapine, clozgapine, or cholinesterase
inhibitors (Chapter 18), such as donepezil and
rivastigmine, for hallucinations in patients with
cognitive impairment.

Other drugs

Selegiline may have a further role as sole treat-
ment in ¢arly Parkinson’s disease. On theoretical
grounds, it mught be predicted to slow the progres-
sion of the disease by hibiting MAO-B and
therchy potentially blocking the conversion of
a putative environmental protoxin analogous to
MITE 1o 11s activated, free radical, form. This neu-
roprotective mechanism remains controversial,
However, many neurologists treat patients with
carly Parkinson's disease, and insufficient func-
tional disability to warrant 1-DOPA, with selegiline
alone. It may delay the requirement for w008 by
up to 12 months, though this could be through a
mild dopaminergic action of its own,

Dopamine receptor agonists also have an im-
portant role in early Parkinson's disease, poten-
tially delaying the need for -DOPA, and hence
delaving and possibly reducing the frequency of its
leng-term motor complications. Many neurolo-
gists now adwvise that agonists alone are used ini-
tially to treat Parkinson's discase, particulacly in
vounger patients who are more at risk of develop-
ing DOPA-induced dyskinesias and uctuations
earlicr and W0 a more severe degree,
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Amantadine, despite the theoretical appeal of
its probable mechanisms of action (Fig. 12.6), is
only mildly beneficial in early Parkinson’s disease.
Later, it can reduce L-DOPA-induced dyskinesias.

Anticholinergic drugs, such as  trihexy-
phenidyl, orphenadrine and benztropine, also
produce only minoer benefits, though they are said
to help tremor, against which 1-DOPA preparations
are less useful. However, the anticholinergic drugs
have serious side-¢ffects peripherally, e.g. urinary
retention, dry mouth, blurred vision, and cen-
trally, particularly confusion and hallucinations in
the elderly.

Therapeutic trials

The response to treatment can be wseful in the
diagnosis of Parkinson's disease, as most patients
with idiopathic Parkinson’s disease will improve
with pharmacelogical enhancing of dopaminergic
transmission. This can be assessed on an outpa-
tient basis by the patient completing a diary of
pericds “on’ and ‘off* after the introduction of -
DOPA-containing preparations. Diaries may also
help with manipulating the subsequent timing
and dosage of these drugs. An alternative diagnos.
tic approach is to observe a patient’s motor func-
tion {c.g. timed walking) before, and for several
hours after a single large dose of an 1-DOPA-
containing preparation, or after administration of
a dopamine receplor agonist (incremental doses of
subcutaneous apomorphine may be used for this
purpase in specialist centres).

Surgical treatment

Stereolaclic thalamotomy (a surgical lesion (o
the thalamus) is infrequently used with improved
drug therapy, though it has a role in patients witl
SeVEre tremor unresponsive o medication. Palli-
dotomy (lesion to the globus pallidus) has a role in
the treatment of drug-induced dyskinesias, Mewer
techruques include stimulation rather than albla-
tion of these deep brain nuclei, and surgical ap-
proaches to the subthalamic nuclews.

Cell transplantation using fetal substantia
nigra is still an experimental technigue. lis role in
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idiopathic Parkinson's disease is not established
though patients with MPTP-induced Parkinsonism
have shown more marked improvement.

Other movement disorders —
dyskinesias

These represent the opposite pole of the spectrum
of movement disorders to akinetic-rigid syn-
dromes. Excessive involuntary movements may be
encountered as a consequence of drug treatment of
Parkinson's discase, as described previously, but
there are many olher causes,

Chorea

Choreiform movements are irregular, random and
variable but have a flowing or ‘dancing” quality,
which may appear semipurposeful, Any part of the
body may be affected, normal movement being
interrupted by chorea, Causes of acquired chorea
other than chronic L-DOPA therapy in Parkinson's
disease include:

e postinfectious (Sydenham’s chorea in associa-
tion with rheumatic fever, now rarely seen),

¢ polycvthaemia rubra vera,

& systemic lupus erythematosus,

e thyrotoxicosis,

e pregnancy and the oral contraceptive,

e phenytoin, alcohol, neuroleptics.

Hereditary chorea is seen in Huntington's dis-
ease (Chapter 18) in association with dementia,
but may also occur in other rare
disorders.

Chorea may respond o the monoamine-
depleting drug tetrabenazine but this may pro-
duce severe depression. Alternatives include neu-
roleplics, e.g. sulpiride or haloperidol.

In hemiballismus, the movements are more
violent and jerky, and are restricted to one side of
the body, occurring as a result of damage to the
contralateral subthalamic nucleus.

inherited

Athetosis

These moverments are slower and more “writhing'
in quality than chorea, Athetosis represents the
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transition from one dystonic posture o another
isec below). Typically it is associated with congeni-
tal brain damage (cerebral palsy, Chapter 18), par-
ticularly that which used (o occur with neanatal
hyperbilirubinacmia (Kernicteras).

Tremor

Causes of tremor other than Parkinson’s disease are
listed in Table 12.3.

Essential tremor is a common condition Lypi-
cally characterized by:
= positive family history,
= postural tremor of both hands, hence difficulty
holding cups, writing, etc., but other body parts
including the head (ttubation) may be affecied;
tremor absent at rest,
* no extrapyramidal or cerebellar clinical features,
® (remor may be relieved by alcohol,
& may respond Lo treatment with propranolol or
primidone,

Dystonia

Invaluntary sustained muscle contractions resull-
ing in abnormal postures may be subelassified as:

Table 12.3 Causes of tremor

Rest tremor
Parkinson’s disease
Onher akinetic-rigid syndromes

Postural tremor imaximal weth mantaned posture)
Essential tremor
Physiologecal tremor; may be exaggerated by
anxiely
thyrotoxicosis
alcohol
drugs, e g. bronchodiators

Kinetic tremor (e durimg movement, oflen worse asa
rarger is approached — mtenion fremor)
Cerebellar diseases,
mudliple scherosis
hereditary ataxias
Tumauwe, infarct or haemorrhage of the cerebellum

Postural and kinetic tremaors may be assocated with
dystomia, and wath some penpheral pewropathies

* focal, e.g.
& blepharospasm —involumary eve closure,
e oculogyric crisis —eyes rolled upwards, as
seen in postencephalitic Parkinsonism,
s spasmadic torticollis—'wry neck’, painful
contraction of sternomastoid, which may hyper-
trophy (and other neck muscles), resulling in
head being turned involuntarily 1o one side, also
sommetimes forwards {antecollis) or backwards
{retrocollis),
o laryngospasm —with stridor,
& Lrismus —jaw spasim,
o writer’s cramp —painful, abnormal posture of
the hand stopping the patient writing, charac-
teristically task-specific;
» generalized:
a5 in the inherited condition of primary torsion
dystonia (formerly known as dyvstonia musculo-
rum deformans) but also seen in drug reactions
and as a symplom of many causes ol cerebral
damage, c.g. anoxia.
Drug  treatmient s generally  unsatisfactory
though generalized dystonias may respond Lo
increasing doses of anticholinergic agents, e.g.
teihexyphenidvl. One rare form of inherited
dystonia, typically presenting in the lower limbs
in childhood, is strikingly responsive 1o modest
doses of 1=-DOPA, Focal dystonias may be success-
fully treated by injection of affected muscles
with botulinum  toxin, in specialist centres,
Rare paroxysmal dystonias may respond 1o
anticonvulsants.

Myoclonus

These are rapid, abrupt, jerky, ‘shock-like” move-
mients of part or the whole of the body, which may
occur in e context of abnormal electrical dis-
charges of the cerebral cortex, hence an association
with epilepsy (Chapter 100 However, myoclonic
jerks can also arise from elsewhere in the CN5, in.
cluding the spinal cord, and may feature in degen.
erative and metabolic brain disorders. Sodium
valproate and clonazepam are the first-line drugs
for myoclonic epilepsics,
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Tics

These are rapid, compulsive, repetitive, slereo-
tvped movements, therefore also known as ‘habit
spasms’. The movement can be wvoluntarily
resisted for a limited period, but often is more
violent immediately after resistance has been
abandoned.

In Gilles de la Tourette syndrome, complex tics
are associated with inveluntary utterances, which
are often repetitive (echolalia) and obscene (co-
prolalia). Drug treatment is difficult but patients
may respond to neuroleptics.

Drug-induced movement disorders

Many drugs may induce tremor (Table 12.3).

Newroleptic drugs, not surprisingly through
their dopamine receptor antagonist aclion, are
associated  with many motor  side-cifects,
including:

& acute dystonic reactions,

* akathisin—restlessness, the patient typically
seeming ‘jittery’ and unable to sit down,

& drug-induced Parkinsonism,

e tardive dvskinesia—in which patients develop
involuntary movements, ¢specially of the face and
mouth, which may persist after the neuraleptic
drug has been discontinued,

The most severe movemen! disorder seen with
neuroleptics is the polentially life-threatening
neuroleptic malignant syndrome, where pa-
tients have generalized muscular rigidity and fever
in association with tremor, incontinence, altered
consciousness and cardiovascular changes. The
rigidity is sulficient o produce muscle damage
with elevation of serum creatine Rinase activity
and sometimes myoglobinuria. Treatment, in addi-
0N b0 resuUSCIaine maeasures .'.||!'||;1 'ﬁ'ill]{':l’.;l'l.".'.'ll of
tiwe affending drog, includes attempting 1o redress
the neurochemical balance with a dopamine re-
CEPMOr agonist —tlrf}rI'ILrL'Illrtl.!'ll‘ —and use of a mus-

cle relaxant —dantrolene,

Miscellaneous movement disorders

* Hestless legs syndrome, also known as Ekbom’s
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syndrome, is a common disorder in which patients
have a distressing, irresistible desire to move the
legs (akathisia), associated with an uncomfortable
deep-seated sensation in the legs, worse in the
evening or at night. The symptoms are brought on
by rest and relieved by movement. Early-onset dis-
case is often familial. The more usual presentation
is an older female patient, with no family history,
who may have signs of an underlying peripheral
neuropathy  (Chapter 17). Other associations
include lumbar root disease (Chapter 15), iron
deficiency and renal failure. If the problem is
severe enough to warrant drug therapy, first-ling
treatment is with dopaminergic agents, either
dopamine receptor agonists or -DOPA. Other
drugs include opiates, clonazepam, gabapentin
and iron replacement therapy where appropriate,
The syndrome of ‘painful legs and moving toes’ is
muach rarer than restless legs syndrome and harder
o treat, These patients have maore severe pain in
the legs associated with involuntary continuous
writhing movements of the toes. Again, there may
be underlving discase of the lumbar roots or pe-
ripheral nerves,

e SIiff person syndrome is a very rare condition
of slowly progressive rigidity of the trunk and
proximal limbs, with superimposed painful muscle
spasms. There is an association with diabetes and
epilepsy. The diagnosis may be supported by char-

acteristic EMG fAindings, the presence of specific
autc-antibodies in some cases and of oligoclonal

bands in the CSF (Chapter 16). In keeping with its
presumed autoimmune basis, some patients with
stilf person syndrome respond to immunomaodula-
tory measures such as steroids, intravenous im-

munoglobulin or plasma exchange. Others benefit

from syinptomatic treatment, c.g. with benzodi-

azepines. There are other, more rapidly progres-

sivie, fonms of spinal rigidity, some of which may be
parancoplastic.

e Hemifacial spasm is described in Chapter 4,

e svchogenic movement  disorders  should

be diagnosed with caution. A psychogenic basis
may be suspected i a patient’s movements are un-

usually variable, disappear with cistraction, and

are associated with other clinucal features suggest-

T b " NON-Organic'’ Cause [Chuptcr 1499,
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Key points

* Parkinson’s disease:
® 5 charactenzed by the climical riad of akinesia, regidity and tremor; palients may develop postural instability
& 5 due 10 degeneration of mgrostiate dopammnergic neurones, with characteristic intracellular inclusions (Lewy
baodies)

# The mainstay of drug treatment is 1-DOPA, though late motor complcations may develop with this therapy

# Dyskinesias (e.g, chorea) represent the opposite end of the movement disorder spectrum to akinetic-ngid syndromes

Parkinson's disease

Case history: A 61-year-old man reported a 6-month history of tremor affecting his left hand, with no gther symptoms
Exarmination showed an impassive facial expressson, a ‘pall-roling” iremor of the leflt hand, present at rest and disap-
peafing o action, and cogwheel ngidity at the left wrist. He had a mildly flexed postute wath reduced arm swing on the
left when walking.

Comment: The presence of all three components of 1he classical clinical triad-—rest tremor, ngidity and bradykinesia (im-
passive face, impaired arm swing)—indicates a diagnosis of early idiopathic Parkinson’s disease The asymmetry of ths
patient’s presentation provides further support for this diagnosis. Clinical features, in addition to symmetrical onset,
which point towards akinetic-ngid syndromes other than idiopathic Parkinson’s disease, include the presence of signifi-
cant postural hypotension. Though patients with whiopathec Parkinson's disease may have a mild postural deop in Dlood
pressure, itis usually much maore evident in rmultiple system atrophy (Shy-Drager syndrome). Eye movements should also
be examined carefully. Thowgh patients with diopathic Parkinson’s disease may have mild unpadment of upgaze, a more
marked vertical gaze palsy, incleding downgade mmpairment, suggests a dragnesis of progressive supranuclear palsy
{Steele=Richardson-0lszewest syndrome),
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General principles

Raised intracranial pressure

The clinical features of a chronic increase in
intracranial pressure (headache, vomiting, papil-
loedema) have been described in detail in Chapter
9. When pressure rises acutely, additional physical
signs supervene, dependent on the location of any
expanding mass (Fig. 13.1), Acute increases in pres-
sure may result, for example, from an intracranial
haematoma caused by lrauma, or when there is
acute-on-chronic deterioration as a result of a tu-
mour reaching a critical size and ‘decompensating’
(Fig. 13.2). Ultimately, with herniation of brain
tissue through the tentorium or foramen magnum,
there is potentially lethal compression of the
brainstem, at either midbrain or medullary level
(‘coning’).

Hydrocephalus

Rising intracranial pressure, caused by an expand-
ing mass within the enclosed confines of the
cranium, may be exacerbated if the normal path-
way for CSF flow is obstructed by the mass (Fig.
13.3). This is because the site of C5F production
ithe choroid plexus in the cerebral ventricles)
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becomes disconnected from its site of absorption
(the arachnoid villi, contiguous with the subarach-
noid space) with resultant ventricular dilatation
(Fig. 13.4).

Hydrocephalus, or an increase in CSF volume, is
classified as:
o pbstructive—if C5F flow is blocked within
the ventricles. This may arise from congenital
abnormalities (e.g. cerebral agueduct stenosis,
Arnold-Chiari malformation —Chapter 18) as well
as mass lesions (tumour or haematoma). Acute
obstructive hydrocephalus requires urgent surgical
management, excess C5F being removed by a ven-
tricular drain, or, as permanent management,
being redirected to another body cavity (eg.
ventriculoperitoneal shunting);
o communicating —if C5F flow is blocked ‘be-
yvond' the ventricular system, e.g. as a result of
damage to the meninges and hence also the arach-
noid villi themselves:

e meningitis (Chapter 14),

o subarachnoid haemorrhage (Chapter 11)

iboth these may also cause obstructive hydro-

cephalus),
or if CSF viscosity is increased as a result of high
protein concentration.

Other forms of hydrocephalus with particular
clinical features and manageément aspects include:
e infantile hydrocephalus (Chapter 18},
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* ‘normal-pressure’ hydrocephalus (Chaprer 18).

Cerebral oedema

A further mechanism that may contribute to the
increase in intracranial pressure produced by an
expanding mass lesion is the tendency for excess
brain water to accumulate around such a lesion,
thercby adding to the ‘space-occupying’ effect.
Cerebral ocdema may be extracellular (vasogenic)
or intracellular {cytotoxic) =Chapter 11.

Head injury

Aetiology and pathology

The causes of head trauma are listed in Table 13.1.
By far the most important cause of serious head
injury is road accidents (60% of deaths caused by
rovel aceidents are a result of head injuries); alcohol
is frequently a contributory factorn

=l
-

Figure 13.1 Consequences of acute raised mtracranial
pressure dependent on site of leson. () Cerebral bami-
sphere mass—imially causing lateral tentonal hermiation
(lower large arrow) as well as shift of midiine struciures
{upper large arrow) In lateral teatorial hernaton, the lem-
poval lobe hermiates throwgh the tentoral huatus. Compres-
sion of the reticular farmation results in a detenorating level
of consciousness. A third nerve palsy due Lo compression of
poth the nerve and the aculomotor nudewus m the medbran
manifests as an ipsilateral ficed {1 . unresponsive ta light)
dilated pupil There may also be long tract signs, e.g. upgo-
ing plantar responses. (b) Central temtarial hermation —dif-
fuse cerebral swelling, or unchecked lateral herniation, may
result in vertical displacement of structures through the ten-
tonal hiatus (arrowed). Conscious level deteriosates; pupils
are initially small, ultimatety fed and moderately ditated
Other features include smpasred upgaze due 1o pressure on
the supernor medhram and assocated struciures, and dia-
betes insipdus due to downward traction on the pitlntary
stalk and hypothalamus () Tonsitlar hermiation —due 1o a

subtentonal mass or unchecked tentonal hermation. The
cerebellar torsis herniale through the foramen TTRAGIILEITE
(lovarer large ariowd. A postenar fossa mass may also cause
upward hermiation through the tentonal hiatus (upper large
arraw), Tonsiflar hermation prodeces neck ngidity and
sometimes a head it (particularly in children). Conscrous
level deteriorates, ultimately with regpratory arrest. \ital
signs may be allected —hypertension and bradycardia
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Figure 13.2 Decompensation of an expanding intracranial
mass besion, Initial expansion does not aflect intracranial
pressure significantly due to compensatory mechamsms. (re-
gion A). Eventually, however, small incremenis in volume
produce marked changes in pressure (reqion B).

Figure 13.4 CT scan of abstructive hydrocephalus. Dilated
lateral venirsches with periventrgular lucency (bow density —
C5F absorplion arrowwed) indicating white maiter oedema A mass at the
into venous sinuses level of the third ventnicie i blocking outflow from the lat-
via arachnoid villi eral ventncles.

Lateral -
ventriche

Table 13.1 Causes of head trauma,

Road wallc acodents

Third Falls
ventriche Assaull — blunt injunes
Cerebral aqueduct CSF production Industrial injurnes
Trgm chonoid Domestic accidents
Fourth veniricle s within Sponing accidents
venincles

hhssile injuries —oullets and bomb fragments

Figure 13.3 Pathway of normal C5F producton, flowr and
absorption Secreted Dy the chorod plexus, CSF nomaily o hacmatoma (extradural, subdural, intracerc-
flowes from the venincular system 10 the subatachnond
space wa foraming in the fourth ventrcle, 1t is abserbed into
the venous system by the arachnoid vill

bralp,
e cercbral oedema,

e cerchral ischaemia,

& coning,
Brasn damage as a result of head injury arises e infection.
from two related mechanisms: Unlike impact damage, these secondary complica-
o damage at impact: tions mayv be readily treatable.

e contusion and laceration of cerebral corex,
usually frontal ::.nd temporal lobes, :ﬂ site ol Clinical features
impact, or opposite side ("contre-coup’ injury),
e diffuse white matter lesions as a result of  Head injury, particularly in road traffic accidents,
axonal shearing and disruption consequent on frequently occurs in the context of multiple other
deceleration (diffuse axonal injuryy; injuries, which may take precedence in the imme-
& secondary complications: diate resuscitative management of the paticni:

104



Mewrosurgical topcs: head injury and brain tumour Chapter 13

& Ajrway —with special care of the cervical spine,
in case of coexistent fracture and/or dislocation,

& Breathing,

# Circulation,

& major chest injury (haemothorax, pieumotho-
rax),

* major abdominal bleeding.

Only after these aspects have been checked and
corrected can the patient be assessed for head,
spinal and finally limb injurics.

The history in  head-injured  patients s
frequently obtained from witnesses. lmportant
considerations include:
= Circumstances of injury —the patient may have
suffered the injury as a consequence of prior loss of
consciousness, e.g. as a result of a convulsion.
® Duration of period of loss of consciousness, and
of post-traumatic amnesia. [he presence of a *lucid
interval’ between an initial period of loss of con-
sciousness at the time of impact, and the patient’s
level of consciousness subsequently deteriorating
again, strongly suggests the development of a
potentially treatable secondary complication, i.e.
intracranial haematoma.

e Persistence of headache and vomiting —may sig-
nify an intracranial hacniatoma.

The main components of the nearological exam-
ination of a head-injured patient are:

& external evidence of trauma:
® lacerations and bruising:
o signs of basal skull fracture:

e Dilateral periorbital haematoma, haematoma

over mastoid (Battle's sign),

e subconjunctival hacmatoma —blood under

conjunctiva with no posierior margin, indicat-

ing blood tracking forwards from orbit,

& CSF discharge from nose or ear (clear, colour-

less Nuid, positive for glucose),

o bleeding from ear;

o level of consciousness (Glasgow Coma Scale),

e remainder of neurological examination, particu-
larly pupillary responses, looking for signs of incip-
went tentorial herniation,

Investigations

e Skull radiograph, for fractures, if the patient has

transient or persistent impairment of conscious-
ness following the injury, external physical signs
sugpesting basal, vault of facial feacture, or focal
neuralogical signs. A skull fracture in the tem-
poroparietal region in an unconscious patient sug-
gests a possible extradural haematoma, caused by
tearing of the middle meningeal artery.

® CT cranial scan (Fig. 13.5), required urgently if
level of consciousness is deteriorating or if the
patient has a skull fracture in combination with
confusion, seizures or focal neurological signs.

Management

In gencral, there should be a low threshold for
admission to hospital for observation after head
injury. Admission is essential in the presence of:

o depressed conscious level,

& skull fracture,

¢ focal neurological signs.

Minor head injurics are managed solely by neu-
rological observation, and cleansing and suturing
of scalp lacerations. For more severe head injuries,
specialist neurosurgical management is required
after immedhate resuscitative measures,

Specific aspects of treatment of severe head
injury may be summarized into two categories, as
follows,

Surgical

o [ntracranial —urgent nearosurgical evacuation
of space-occupying hacmatoma.

® Extracranial —inspection for compound  de-
pressed skull fracture underlying scalp laceration.
If present, this requires urgent (within 24 h) neuro-
surgical treatment by wound debridement and
elevation of bone fragments to prevent subsequent
infection of meninges and brain.

Medical

o [ntravenous mannitol bolus (20586 100 mL) for
raised intracranial pressure. This may be required
as an emergency measure before evacuation of in-
tracranial haematoma in a patient with deteriorat-
ing level of consciousness. Patients with cerebral
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conjunction with contimuous intracranial ressurne
monitoring.

&« Prophylactic antibiotics for basal skull fraciure.
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* Anticonvulsants for seizures.
# Sedative and narcotic drugs are contraindicated,
as they may further depress conscious level.

Complications and consequences of
head injury

¢ Scquelae of severe head injury. Even after se-
viere trauma, most survivors regain independence.
Some, however, are disabled both physically
(dysphasia, hemiparesis, cranial nerve palsies)
and mentally {cognitive impairment, altered por-
sonality). A small number remain in a permanent
vegetative state. Head injury remains a significant
cause of death (9 per 100 000 of the population per
year), particularly in the voung.

* C5F leakage. This may be present from the time
of injury, but if the communication between
the subarachnoid space and the middle car or
paranasal sinuses resulting from a basal fracture is
small, and plugged by brain tissue, overt leakage
may be absent and the patient may present lale
with meningitis. In addition to treatment of the in-
fection, this complication requires surgical repair
of the dural tear. Surgical exploration is also war-
ranted if oviert CSF leakage persists,

¢ Post-traumatic epilepsy. Particularly if the pa-
tient expericnces early seizures (within the first
week after I['ljllr.‘.'.l. !'!!':!l]l'lHHk'd !:ll:_:lﬁt"r-'ll.]['l]-]!il anm-
nesia imore than 24 hy, a depressed skull fracture or
an iniracranial haematoma

o ["ost-concussion syndrome. Fleadache, vertigo,
depression and impaired concentration may per-
sist even after minor head injury, Vertizo may be a
consequence of vestibular travma (labyrinthine
concussion’).

& Chronic subdural hacmatoma. Thas late come-
plicatien of head travma (the injury may be minor)
is described in more detail in the differential diag-

nosis of dementia (Chapter 18)

Brain tumour

Pathology

Intracranial neoplasms may be classified as:
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e Benign —penerally extra-axial, i.e. arising from
meninges, cranial nerves or other structures and
exerling extrinsic compression on brain substance,
hough histologically *benign’ these tumours may
be life-threatening because of space occupation
within the confines of the cranial cavity.
o Malignant —generally  intra-axial, i.e. arising
within brain parcnchyma:
e primary —commonly of  ghlial cell origin
(gliomash (these tumours are classifed as malig-
nant because of their local invasive properties,
metastasis 1o extraceanial sites is very rare, vari-
ous histological subtypes ane grades of differen-
Liabeony arg n,r(:ugnjzuq[h
e socondary —melastases  [rom
mours elsewhere in the body.
'rimary mahgnant beain tumours account for
more than hall of adult intracranial neoplasms;

brnn metastases make up 15-200% of intracranial

malignant tu-

Lumonrs,

Clinical features and investigation

Malignant brain twmours have three main modes
of presentation, which may occur in combination:
e epilepsy,

o raised intracranial pressure —usually a chronic
course with headache, vomiting and papilloede-
ma, but ultumately acute deterioration may occur
with coning,

o [ocal neurological deficit, e.g. dysphasia, hemi-
paresis, cerebellar ataxia, visual field defects, cogni-
tive impairment, personality change.

Ihe investigation of suspected brain tumour has
bBeen revolutionized by the advent of sophisticated
non-invasive imaging with CT or MRE scans
(Fig. 13.6). Other investigations inelude SCECCIIng
for primary neoplasm in a patient presenting
brain  metastases, particularly

with by chest

radiography.
Specific benign tumour syndromes

Meningioma

Benign meningeal tumours may present in similar
ways to malignant brain neoplasms if arising from

Figure 13.6 Cerebral ghoma

the meninges of the skull vault (‘convexity”
meningioma, Fig. 13.7), e, with epilepsy, raised
intracranial pressure, dvsphasia, hemiparesis and
dementia, However, meningiomas growing in cer-
tain intracranial regions have more specific modes
of presentation:

* Oifactory  groove —unilateral  then  bilateral
anosmia, papilloedema, frontal lobe dysfunction.
® [farasagittal region —spastic paraparesis mimick-
ing a spinal cord lesion,

& Cavernous sinus —with unilateral ophthalmo-
plegia (10 IV and VI palsy) and trigeminal sensory
toss (ophthalmic and sometimes maxillary).

e Optic nerve —some meningiomas of the sphe-
noid wing may compress the optic nerve with uni-
lateral visual failure and optic atrophy. Subsequent
expansion of the wmowr and hence raised in-
tracranial Pressure may ]J:runll;]u‘ contrakateral pa-
pillocdema (Foster-Kennedy syndrome),

» Occasionally, meningiomas may spread ina thin
laver over the dural surface rather than forming a
rouncled mass Umeningioma en plague’).

Acoustic neuroma

This benign temour, better termed a schwan-

107



Chapter 13 Neurosurgical topics: head injury and brain tumour

Figure 13.7 Intracramal meningioma

noma, arises from nerve sheath cells in the eighth
nerve complex in the region of the internal
auditory meatus, The typical initial presentation is
with unilateral sensorineural hearing loss, caused
by damage to the eighth nerve within the meatus
(intracanalicular lesion). Subsequent expansion
of the tumour into the cerebellopontine angle
(Fig. 13.8) involves adjacent cranial nerves (V and
Vi) Further tumour growth produces ipsilateral
ataxia as a result of brainstem—cerebellar compres-
sion, and lower (bulbar) cranial nerve palsies.
Ultimately, features of raised intracranial pressure
develop, especially when hydrocephalus super-
venes becanse of obstruction at the level of the
fourth ventricle. Other tumours may occasionally
affect the cerebellopontine

angle, including

meningiomas and metastases.

Pituitary adenoma

When a phiuitary tumour expands, it may involve
structures above and on gither side of the pliuitary
fossa (suprasellar and parasellar extension, re-
spectivelyy, The classical neurclogical manifesta-
tion of such a lesion is bitemporal hemianopia
(Chapier 4), caused by compression of the optic
chizsm by suprasellar extension of an adenoma

(Fig. 12.9). Oher pathological entities that may
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Figure 13.9 Sagittal MRI showing a piluitary adenoma
tarrewed) The high signal is due to hasmarhage withan the
Leamsier

produce chiasmatic compression, mimicking a
pituitary adenoma, include:
e carotid aneurysm,
L !n'l.li.l‘hl'i-L'”..Il' r11-:r1||1glu:rm;|,
L L'[.J.IH'EZI!J‘h.]F}']!j:II:Jrl'l.! —d tumour .IH"SH'I.;.[ from de-
velopmental cell rests of buocal epithelium close to
the pituitary stalk in an embryological remnant
{Rathke’s pouch).

Pituitary adenomas present with  endocrine
disease in combination with or in the absence of
visual field defects. Tumour cells may be func-

liE'rr'ItHH. i.e. SECrenng anlenor pJILI!'l.Jl'}" hormones
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(acromegaly caused by growth hormone excess,
prolactinomas, Cushing’s disease caused by corti-
cotrophin-secreting tumours). Alternatively, pa-
tients may develop hypopituitarism because of
suppression of normal cells in the gland by the tu-
mour. Occasionally, pituitary adenomas undergo
acute infarction, Fatients may present with sudden
headache and vomiting (resembling subarachnoid
haemorrhage) and acute hypopituitarism (pitu-
itary apoplexy). Swelling of necrotic tumour
tissue produces rapidly evolving bitemporal hemi-
anopia with bilateral ophthalmoplegia as a result
of parasellar extension into the cavernous sinuses.
Wisual field defects caused by pituitary adenomas
typically frst invalve the superior temporal quad-
rants, as the chiasm is being compressed from
below, Conversely, craniopharyngiomas tend to
exert chiasmatic pressure from above, alffecting the
inferior temporal quadrants first. Craniopharyn-
giomas are also distinct from pituitary adenomas
in their other nevroendocrine manifestations:
¢ growth failure in childhood (the tumowrs
may present in childhood, adolescence or adult
life),
e diabetes insipidus,
e obstructive hydrocephalus caused by expansion
of the tumour into the third ventricle.

Other tumours and cysts

Rarer tumour syndromes include:

o colloid cysts —cystic  tumours derived  from
embryological remnants in the third ventricle,
which may produce acute obstructive hydro-
cephalus,

& tumours In the pineal region —which present
with eye movement disorders, especially impaired
upgaze caused by proximity of the lesion to the
superior midbrain, and obstructive hydrocephalus
at third ventricle level,

* hacmangioblastoma —vascular tumour arising
in the cerebellum and occasionally elsewhere,

® skull base tumours may extend intracranially,
producing multiple cranial nerve palsies.

Management of brain tumours

surgery

Benign tumours are often amenable to complete
excision and surgery is potentially curative. For
malignant primary or secondary tumours, cure is
generally not possible.

Surgery for primary tumours is, however, often
indicated to reach a histological diagnosis and,
il possible, to alleviate symptoms by reducing
tumour bulk. Histological examination of biopsics
from presumed primary tamours serves to confirm
that the lesion 5 a ghoma and not anothee
neoplasm, ¢.g. Iymphoma, or even a non-neoplas-
tic condition, ¢.g. abscess. It also permils grading
of the degree of differentiation of the tumour,
which correlates with prognosis. Thus, patients
with grade 1-2 gliomas may survive many years.
But the median survival for the most poorly differ-
entiated wmours (grade 4) is 9 months,

Sometimes, surgery 15 not advisable, ¢.g. in pa-
tients with presumed low-grade gliomas present-
ing with epilepsy only. Surgery would also be
inappropriate for multiple brain metastases, where
the diagnosis is clear, though some solitary metas-
tascs are amenable to resection,

Radiotherapy

Gliomas may be treated by radiotherapy directed
towards the tumour whereas metastases are treated
by whole-brain radiation. Radiotherapy is also
used in the management of some benign tumours,
¢ pituitary adenomas.

Drug treatment

& Anticonvulsants for epilepsy.

& Corticosteroids (dexamethasone) for raised in-
tracranial pressure. Steroids may also Lemporarily
improve focal neurclogical deficits by treating
brain oedema.

* Chemotherapy —may  be indicated in some
patients with glioma, in addition to surgery and
radiotherapy, under the supervision of specialized
neurg-oncology units.
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* Raised intracranial pressure may prove fatal due to brainstem compression

#= Rising intracranial pressure due to mass lesions may be exacerbated by hwdrocephalus, if the normal flow of C5F is ob-
structed, and by cerebral cedema

# Admission to hospital after head injury is essential in the presence of a depressed consciaus level, skull fracture or focal
neurological sigms

® Brain tumours may present with epilepsy, raised intracranal pressure or local neurological deficits

Headache due to intracranial tumour

Case history: A 15-year-old boy developed daily occipital headaches which became progressively more severe over the
course of & weeks. The pain was present on waking and would gradually clear later in the day. In the week leading up to

presentation, the pain was very severe and he needed 10 stop, wien walking to school, to vomit. Neurelogical examina-
tion was narmal.

Comment; Despite the normal examination findings, this patient required immediate admission and investigation. His
vomiting was not a manifestation of school refusal, as suggested by the referring doctor, but was highly suspicious of a
postenor fossa mass. This was confirmed by urgent MR, which showed a large cystic lesion in the left cerebellar hemi-
sphere with distortion of the fourth ventricle and obstructive hydrocephalus. At operation, a cystic (pilocytic) cerebellar
astrocytoma was excised. Thas i a relatively benign leson and resection is usually curative

—
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Neurological infections

Bacterial (pyogenic) meningitis

Aetiology

Most cases of bacterial meningitis are cawsed by
infection of the meninges by one of three
organisms:

& Neisserio seningitiolis (meningococcus),

& Hagemophilus infloenzae (type b)) (rarer following
the intreduction of vaccing),

& Strolococcs PHemoniae (Pneumococcus),
Other organisms, imponantly including Mycobae-
terivent fnbercidosis, may be found in specific at-risk
groups, e.g. immunocompromised patients (Table
14.1).

Epidemiclogy

The incidence of bacterial meningitis is 5-10 in
100 000 per annum in developed countries.

The three common organisms have particular
patterns of occurrence:
e Meningococcal  meningitis
epidemics.
& Hacmophiilts influenzae generally affects children
under 5 years old.
e Pneumococcal infection is more common in
older patients and is also associated with alco-
holism and splencctomy. It may spread 1o the
meninges from  adjacent struclures (ears, na-
sopharynx) or from the lungs by the bloodstream.

may occur  in

Clinical features

Headache is typically severe and may be associated
with pain and stiffness in the neck and back,
vomiling and photophobia. The speed of onset of
headache s rapid (minutes to hours), though not
psually as sudden as with subarachnoid haemor-
rhage (Chapter 11). Patients may present with an
altered level of consciousness and seizures.

General examination reveals signs of infection
including fever, tachycardia, shock and sometimes
evidence of the primary source of infection
{e.g. pneumonia, endocarditis, sinusitis, otits
media). A rash is present in most patients with
meningococcal meningitis, typically petechial or
purpuric.

Neurological signs include:
e ‘meningism’ —evidence of meningeal irritation
—neck stiffness on attempted  flexion, high-
pitched ‘meningeal cry’ in infants, Kernig's sign
(Chapter 9),
o deteriorating level of consciousness,
e raised intracranial  pressure —papilloedema,
bulging fontanelle in infants,
& cranial nerve palsies and other focal signs.

Investigations and diagnosis

& Lumbar puncture in untreated acute bacterial
meningitis reveals:

e Lurbid CSE

& raised CSF pressure,
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Table 14.1 Rarer causes of bacterial meningitis in at-risk
groups.

Enterobacieriaceae, group B streplocodc —neonates

Listeria monocytogenes —neonates,
Immunocompromised patients

Mycobacterium tubercwiosis —immunocompromised
patients and those from developing countries

Staphylococci —patients with head injuries or
neurosurgical shunts

+ polymorph  leucocytosis
thousands of cells per pl),
# raised protein concentration (more than | g/L),
* low glucose concentration (less  than
half blood concentration, but [requently
undetectable).
The causative organism may be identified on Gram
stain or by culture or molecular techniques.
¢ Contraindications to lumbar puncture in
patients  with suspected meningitis  include
papilloedema, deteriorating level of consciousness
and focal neurological signs. In such patients, pre-
puncture cranial CT scan is needed 1o exclude a
mass lesion, e.g. in the posterior fossa, which may
mimic meningitis,
* Other investigations include:
# [ull blood count (neutrophilia),
» coagulation studies (disseminated intravascu-
lar coagulation),
& glectrolytes (hyvponatraemia),
o plood cultures (may be positive even if CSF is
sterile),

(hundreds or

& chest and skull (sinus) radiography (o

identify primary source of infection).

Complications

Acute
SElZUres,

{'u::nplu;atiwn [#]]
abscess

meningitis  include
formation,  hydrocephalus,
inappropriate antidivretic hormone secretion and
septic shock.

A particularly severe manifestation of septic
shock with disseminated intravascular coagulation
and adrenal haemorrhages is a complication
of meningococcal  meningitis  (Waterhouse-

Friderichsen syndrome). Menimgococcal disease
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may also be complicated by arthritis, either
directly septic or immune-complex mediated.

Management

= Bacterial meningitis may be fatal within hours:
early diagnosis and treatment with high doses of
appropriate intravenous antibiotics are essential.

# Benzylpenicillin is the drug of choice for
meningococcal and  pneumococcal  infection
(though there is an increasing frequency of peni-
cillin-resistant pneumococcal and meningococcal
strains). An initial dose of 2.4 gis followed by 1.2 3
Z-hourly. Within 48=72 h, if there is evidence of
clinical improvement, the regimen can be relaxed
to 4- or &-hourly, though with the same total daily
dose (14.4 g). Treatment should continue for 7 days
after the patient has become afebrile (14 days for
PREUMOCOCCus).
¢ High-dose  inlravenous chloramphenicol,
cefotaxime or ceftriaxone are effective against
Haemoplitus influensae,

- A benzylpenicillin - plus
cefotaxime or ceftriaxone should be used if the
causative organism is not yel identified.

& General  practitioners  should  give  patients
with suspected meningococcal meningitis a single
intravenous  or  intramuscular  injection  of
benzylpenicillin before  urgent  admission o
hospital.

e If lumbar punciure is delayed by the need for
prepuncture CT scan, antibiotic treatment should
be startecd before the scan, after blood has becn
taken for culture.

combination of

e Other general treatment measures include: bed
rest, analgesics, antipyretics, anticonvulsanis for
seizures and supportive measures for coma, shock,
raised intracranial pressure, electrolyte distur-
bances and bleeding disorders. There is Increasing
evidence that imitial treatment with high-dose
intravenous corticosteroids in parallel with anti-
biotics improves morbidity and mortality in bacte-
rial meningitis.

Prevention

e Chemoprophylaxis (rifampicin or



ciprofloxacing is indicated for houschold contacts
in meningococcal meningitis,

* Immunization against Hoaciropltifus infTeenzoe
infection {(using Hacmophilns influenzae type b
vaccine) is recommended routinely for children at
the ages of 2, 3 and 4 months, and has greatly
reduced the incidence of meningitis caused by this
organism.

Prognosis

The mortality from acute bacterial meningitis is
approximately 10% overall —higher in Sfreplococ-
cus prgrmoniee infection,

Pneumococcal disease is also more likely to
result in long-term sequelae (less than 30% of
patients) including hydrocephalus, cramal nerve
palsies, visual and motor deficits, and epilepsy.
Children with acute bacterial meningitis may
be left with behavioural disturbances, learning
difficulties, hearing loss and epilepsy.

Other bacterial infections

Brain abscess

Aetiology

Brain abscess is less common than bacterial
meningitis but may complicate otitis media (giv-
ing rise particularly to temporal lobe and cerebellar
abscess) and other local sites of infection {(¢.g.
paranasal sinuses). It may also arise by distant
spread from the lungs (bronchiectasis), pelvis or
heart  (bacterial and congenital

lesions).

endocarditis

Clinical features

A collection of pus produces predictable features of
an expanding mass in the brain:

e raised intracranial pressure,

e [ocal signs (dvsphasia, hemiparesis, ataxia),

® SCEZUTCS.

Fever is common bul does not always develop, The
progression of symptoms and signs, typically over
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Figure 14,1 Parasagittal MRI showing a multidocular cére-
bral abscess Mote the central low signal, promsnent ‘ring
enhancement’ {high signal) (scanned after ntravenous
gadalimum} and surrounding cedema (low signal agam)

days or even a few weeks, may closely resemble
that of a brain neoplasm.

Investigation

o CT scan or MR is mandatory for suspected
abscess (Fig. 14.1).

& Lumbar puncture is contraindicated (risk of
coning —Chapter 13).

e Blood tests include full blood count (neutraplil
leucocytosis) and blood cultures.

Management

e Newrosurgical intervention  to decompress
and drain the abscess may be necessary to treat the
clinical features and achieve a bacteriological
diagnosis.

e Broad-spectrum antiobiotics (¢.g. cefotaxime
plus metronidazole) are regquired until an accurate
bacteriological diagnosis has been reached.

¢ Corticosteroids (with antiliotic cover) may be

required to treat cerebral oedema.

Parameningeal infections

Pus may also accumulate in the epidural space,
particularly in the spine. The causative organism
is usually Staphyloccocns anrens from a distant skin
infection. There may be osteomyelitis of the
vertebrae and infection of intervertebral discs in

113



Chapter 14 Meurological infections

association with a spinal epidural abscess, Patients
present with severe back pain, fever (which may
not be marked) and a rapidly evolving paraparesis,
Investigation is by spinal MR imaging and blood
cultures. Treatment is with antistaphylococcal
antibiotics and early surgical intervention if there
is evidence of neural compression.

Local infections of the face and scalp may spread
to the intracranial subdural space (subdural
empyema) and to the intracranial venous sinuses,
the latter resulting in septic venous sinus and
cortical venous thrombosis (Chapter 11).

Tuberculosis

Tuberculous meningitis typically presents less
acutely than purulent bacterial meningitis and
clinical diagnosis can be difficult. Immuno-
compromised individuals and those from ethnic
minorities and immigrant populations are particu-
larly at risk. Clinical features include persistent
headache, fever, seizures and focal neurological
signs, often developing over several weeks, The
C5F is at raised pressure and may contain several
hundred cells per pl. imixed polymorphs and lym-
phocytes), with raised protein and low glucose.
Though organisms mav be seen on auramine or
Ziehl-Neelsen staining, they are frequently not
found and bacteriological diagnosis may require
multiple CSF specimens and CSF culture. Detec-
tion of mycobacterial nucleic acid by the poly-
merase chain reaction is an additional diagnostic
technigque. Treatment, however, should not be
delaved in suspected cases, and is initially with iso-
niazid (with pyridoxine cover), rifampicin, pyrazi-
namide and a fourth drug, usually ¢thambutol or
streptomycin. . Antituberculous chemotherapy
must be continued long term (12 months or more)
and under the supervision of a tuberculosis special-
ist. The fourth drug may be discontinued after 3
maonths. Corticosteroids are used indtially, in com-
bination with antituberculous drugs, to suppress
the host's inflammatory response and hence re-
duce the risk of cerebral oedema.

Mycobactevitm  (nbercnlosis may also  produce
chronic caseating granulomas (tuberculomas),
which act as intracranial mass lesions. These may
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arise during the course of tuberculous meningitis
or as isolated phenomena. Spinal tuberculosis may
result in cord compression (Pott's disease of the
spine).

Syphilis

Meurosyphilis is now rare, though it is still seen,
particularly among the homosexual population.
There are several distinct clinical entities:

& mild self-limiting meningitis of secondary
svphilis,

s meningovascular syphilis: inflammation of
meninges and cerebrospinal arteries in tertiary
syphilis —presenting as subacute meningitis with
focal signs, e.g. cranial nerve palsies, hemiparesis,
paraparesis and wasting of the intrinsic hand
muscles (syphilitic amyotrophy),

s pumma —focal meningovascular disease pre-
senling as an intracranial mass lesion, e.g. with
epilepsy, focal deficits, raised intracranial pressure,
® tabes dorsalis —parenchymatous disease prima-
rily affecting dorsal root ganglion cells of spinal
cord (Fig. 14.2),

® ‘pencral paralysis of the insane’'—parenchy-
miatous disease of the brain (Fig. 14.2),

e congenital neurosyphilis.

The diagnosis of neurosyphilis is reached by
serological tests for syphilis in blood and CSE
The CSF may also show up to 100 lymphocytes/pl,
raised protein and oligoclonal bands {Chapters 8
and 16). Treatment is with intramuscular procaine
penicillin, 1 MU daily for 14-21 days. Steroid cover
is advisable during initial penicillin therapy to
avoid the Jarisch-Herxheimer reaction —an
inflammatory response to the rapid killing of
spirochaetes,

Lyme disease

Infection with the spirochaete Borrelia burgdorferi,
which is transmitied by tick bite, may produce
neurological manifestations in addition to the
systemic features of the disease. In the acute phase,
i.e. the Arst month after tick bite, meningism may
occur, along with fever, rash and joint pains.
Chranic disease, developing weeks or months after
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Tabes dorsalis ‘General paralysis of the insane”
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Figure 14.2 Chnical features of joints)
neurosyphiks

the bite, may be characterized neurologically
by meningitis, encephalitis, cranial nerve palsies
{especially the facial nerve), spinal rool and pe-
ripheral nerve lesions. Serological tests may sup-
port the clinical diagnosis. The arganism is usually
sensitive to cefotaxime or ceftriaxone.

Leprosy

Mycabacterivm leprae is one of the few microorgan-
isms that directly invades peripheral nerves.
Patients with ‘tuberculoid leprosy’, the more be-
mign and less infectious form of the disease, have a
patchy sensory polyneuropathy  with  palpable
thickened nerves and depigmented anaesthetic
arcas of skin. Though the disease is very rare in
Europe and North America, it is probably the
most commen cause of a multifocal neuropathy
(Chapter 17) worldwide.

Bacterial toxins

Disease of the nervous system may arise from the
action of toxins produced by certain bacteria,
= Tetanus toxin, from Closteidies tefanrn in wound

infections, produces tonic spasms of the jaw {'lock-
jaw" —trismus) and trunk (opisthotonos), then
fever with painful paroxysmal spasms of the whole
body, with arched back, clenched teeth and ex-
tended limbs, Treatment in an intensive care unit
involves muscle relaxants and ventilatory support,
along with human antitetanus immunoglobulin,
penicillin and wound cleansing. The disease would
be eradicated if active immunization with tetanus
toxoid was universally followed.

¢ Botulism is a consequence of toxin production
by Clostricien botulivgn, a contaminant in inade-
quately sterilized canned foods and rarely in
wounds, Patients experience diarchoea and vomit-
ing then develop paralysis within 2 days of toxin
ingestion. The weakness is wypically ‘descending’
in evolution —frst ptosis, diplopia and paralysis
of accommodation, then severe weakness of the
bulbar and limb muscles. Assisted ventilation is
generally required and recovery is very slow —
months or even years.

¢ Diphtheria toxin may cause a polyneuropathy;
fortunately, this condition is rare
in developed countries with the advent of
immunization.

now  very
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Viral infections
Viral meningitis

Infection with mumps, enteroviruses and some
other viruses may produce a benign self-limiting
illness without the severe complications of acute
bacterial meningitis. The CSF pressure may be
raised and several hundred cells present per pl,
though usually lymphocytes with few polymorphs
exceptl in the early stages of infection. Protein
concentration may be modestly elevated, glucose
concentration is normal. The differential diagnosis
of a patient presenting with meningism and a CSF
lymphocytosis —the  syndrome  of
meningitis’ —is broad (Table 14.2).

‘aseptic

Viral encephalitis

Astiology and pathogenesis

Viral invasion of the brain may produce a lympho-
cylic inflammatory reaction with necrosis of
neurones and glia.

Table 14.2 Differential diagnosis of aseptic meningitis

Partally treated bacteral meningitis
Wiral meningitis and memngosncephalits
Tuberculous meningits
Syphiks
Leptospiress, brucelloss —in al-nss groups
| Cerebral malana
| Fungal meningiis
| Paramenmgeal infection —spanal or intracranial abscess,
| wenowus smus theambosis, eccult paranasal sinus
| nfectlion
| Endocardits
tzligrant meningitis —carcinoma, lymphoma,
! L a0
| Suarathngd hasmarihage
| Chemical meningits —myslography, drugs
Satooiso
Autoomrnune daeste, vasoulits, Behoel's disease
I tollaret’s memngitis —recurrent fever, memngism and
C5F lymphooyioss, probably associated wath
nerpovrs nfecuons
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Herpes simplex virus is the most common
cause of sporadic encephalitis. Other viral causes
include herpes zoster, cytomegalovirus and
Epstein-Barr virus (all herpesviruses, particularly
relevant in immunocompromised patients), aden-
ovirus and mumps. Encephalitis may occur in
epidemics, as a result of arbovirus infection in parts
of the world where mosquitoes act as vectors lor
these diseases,

Clinical features

Patients present with headache, fever and deterio-
rating level of consciousness over hours or days.
Seizures may occur and focal neurclogical signs
may paint to cerebral hemispheric or brainstem
dysfunction. Hemispheric signs (dysphasia, hemi-
paresis) increase the likelihood of herpes simplex
encephalitis,

Investigations

& CT scan and MRI of the brain may exclude mass
lesions and show brain swelling. The characteristic
appearances of herpes simplex encephalitis (Fig.
14.3) may take several days to develop.

CEOHTEAST EHHAHCED

Figure 14.3 Herpes smplex encephalits. Mote the asym-
metncal lows density in the temporal lobes



* C5F is under increased pressure, usually with a
Iymphocytosis, raised protein and normal glucose.
For diagnosing herpes simplex encephalitis, viral
antibody titres are helpful only in retrospect. Early
diagnosis may now be achieved with viral antigen
immunoassay and the polymerase chain reaction
for amplification of viral DNA.

& ELEG is abnormal with evidence of diffuse bran
dysfunction. In herpes simplex encephalitis, char-
acteristic periodic complexes may be present over
the temporal region,

Management

Aciclovir (10 mp/kg intravenously every 8 b for 14
days) has revolutionized the treatment of herpes
simplex  encephalitis, reducing  mortality and
morbidity. Death and serious disability (epilepsy,
dysphasia and amnesic syndromel still resuale, par-
ticularly when diagnosis amd treatment are de-
layed. Thus, aciclovir should be started early if the
diagnosis is suspecled without waiting for resulis
of detailed CSF studies and withouwt brain biopsy,
which is seldom warranted,

Specific treatment is not available for other
catses of encephalitis, with the exception of a role
for ganciclovir if cvtomepgalovirus infection s
suspected. Patients, however, regquire supportive
measures including anticonvulsants for seizures
andd dexamethasone or manmitol for worsening
cercbral ocdema.

Herpes zoster

Varicella zoster wvirus, dormant in dorsal root
panglion cells afier an initial chickenpox infection,
may reactivate as shingles, The patient may
experience localized pain and iching before the
appearance of the characteristic unilateral vesicu-
lar rash, which affects a single dermatome or a
few adjacent dermatomes, often on the trunk.
After the rash has healed, pain may persist and
prove difficult 1o treat (post-herpetic nearalgia,
Chapter %),
Variants include:
e Zoster ophthalmicus —where the rash involves

the ophthalimic division of the trigeminal nerve,
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with a risk of corneal damage, and of troublesome
facial post-herpetic neuralgia,

o Ramsay-Hunt syndrome —=with  unilateral
LM [acial palsy and vesicles in the external audi-
tory meatus or on the fauces. There may be severe
car pain and occasionally  associated  vertigo,
tinnitus and hearing loss (zoster oticus).

s Motor zosler—muscle weakness  involving
myolomes at a similar level to the dermatomes af-
fected by the rash, eg. unilateral diaphragmatic
palsy in association with a rash on one side of the
neck and one shoulder (4, C4, C5 dermatomes).

Although shingles s wsually a self-limiting
illness, it warrants treatment with aciclovin, in
higher oral doses than for superficial herpes
simplex infections, to speed healing and reduce
pain and the sk of complications.

Foster infection may produce more severe mani-
festations, particularly in immunocompromised
mdividuals, including a generalized rash, and
encephalitis, Some patients have selective involve-
ment of the spinal cord (zoster myelitis) or of
cerebral vessels, which may present as hemiplegia.

Retroviral infections

Infections with human immunodeficiency virus,
HIV, may lead 1o neurological complications for
two reasons. First, the virus itsell has an alfinity for
neural tissue, Le. it is neurotropic as well as Iym-
photropic. Thus, a meningitic illness may occur at
seroconversion. Later, a slowly progressive demen-
tia and involvement of other parts of the nervous
system, particulaely the spinal cord and peripheral

nerves, may develop, The second reason for neuro-
logical disease is the risk of opportunistic infection
arel unusual neoplasms involving the nervous
svstem as a result of immunocompromise in
full-blown AlDS.

e Cerebral toxoplasmosis—the presence of focal
hemispheric (hemiparesis, dysphasia, extrapyra-
midal disorders), cerebellar (ataxial or cranial
nerve deficits in an ALDS patient, possibly with
headache and seizures, and with CT or MRI evi-
dence of focal or multifocal encephalitis warrants
anti-toxoplasma treatment with pyomethamine,
folinic aciel and ecither sulphadiazine or lin-
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damycin. Brain biopsy is generally reserved for
non-responders to this treatment.
# Cryptococcal meningitis—the yeast Cryplococ-
cus neoformans s the most common cause of
meningitis in AIDS patients. The clinical presenta-
tion is with acute or subacute headache, fever
and sometimes seizures but rarely focal neurologi-
cal deficits. CSF examination (after CT scan to
exclude intracranial mass lesion) reveals a lympho-
cytosis, usually with raised protein and low
glucose. Cryptococci may be identified on an
indian-ink preparation, or by detection of antigen
in C5F or blood. Treatment is with combined anti-
fungal drugs (amphotericin B and fucytosine)
though this may be unsuccessful. Cryptococcal
meningitis may complicate other immuneo-
suppressed states, e.g. post argan transplantation.
* Herpesviruses —cytomegalovirus  infection s
common in AIDS patients and may result in
encephalitis or cord involvement. Other her-
pesviruses, e.g. herpes simplex and herpes zoster,
may also produce focal or diffuse encephalitis.
* Progressive multifocal leucoencephalopathy
{PML) is due 1o opportunistic infection by papo-
vaviruses (JC and others), resulting in multiple
white matter lesions in the cerebral hemispherces,
brainstem and cerebellum, presenting with pro-
gressive dementia and focal deficits, e.g. hemipare-
sis and dvsphasia. Death is usual within months.
L may ocour in other immunodefciency states,
e.g. haematological malignancies, tuberculosis,
sarcoidosis.
o Cercbral lvmphoma mayv present with focal or
multifocal disease in the cerebral hemispheres and
posterior fossa, both clinically and on CT or MR
imaging., The diagnosis may be made on brain
biopsy In non-responders 10 anti-loxoplasma
therapy.
Al these complications have become less common
in developed countries with the advent of highly
active antiretroviral therapy (HAART).
Retroviruses other than MV are alse neuro-
tropic. Thus the virus HTLV-1, prevalent in certain
arcas, the Caribbean, is associated with
tropical spastic paraparesis (HTLV-1-associated
myvelopathy, HAM).

e,
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Other viruses

& Poliomyelitis is now rare in developed countries
following the uptake of immunization. In previous
epidemics, most patients experienced only the
'minor illness’ characterized by headache, fever
and vomiting 7-14 days after the virus entered the
body through the gut or nasopharynx. Some, how-
ever, went on to a preparalytic stage as the virus
gained access 1o the CNS, with meningitis, spinal
and limb pain. Because of the virus' tropism for the
anterior horn cells of the spinal cord, and equiva-
lent cells in the brainstem, a further proportion
developed the paralytic illness with progressive
musele weakness over several days. Clinical [ea-
tures are exclusively those of LMN damage, with
variable, often patchy and asymmetrical muscle
involvement, fasciculation in the early stages and
later wasting and areflexia. Only a minority of
patients develop bulbar and respiratory failure.
Though some recovery occurs at the end of the
paralytic stage, many patients are left with
permanent weakness and a few reguire long-term
ventilatory support, The post-polio syndrome is
a controversial  entity, late deterioration in
poliomyelitis victims generally being due 1o the
superadded effects of other illnesses.

s Rabies has been eradicated from the UK and
several other countries but remains endemic
elsewhere, The disease is usually acquired by the
bite of an infected dog, but it may be transmitted
by other mammals. The virus migrates slowly (days
or weeks) from the site of the bite to the CN5,
where it excites an inflammatory reaction, with di-
agnostic intracytoplasmic inclusions (Negri bodl-
ies) seen within neurones post mortems. 1T the
brunt of the inflammatory change is in the brain-
stem, ‘furious’ rabies develops after a prodrome of
fever and psychiatric disorder. Patients experience
laryngospasm and terror on attempting to drink —
hydrophobia. If the inflammation predominantly
invalves the spinal cord, there is a Maccid
paralysis —"dumb’ or “paralytic’ rabies. Rabics is
almost  invariably fatal once symploms
established. Prophylactic immunization is avail-
able for those handling potentially infected
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animals, and active and passive immunization
should be commenced immediately after a bite
from such an animal, along with thorough wound
cleansing.

Postviral phenomena

* Subacute sclerosing pancncephalitis is a late
and virtwally universally fatal complication of
meastes infection, forlunately now wvery rare,
particularly with the availability of immunization.
o Acute disseminated cncephalomyelitis is a
rare sequel of viral infection (Chapter 16).

& Guillain-Barré syndrome 15 associated with
antecedent infection, often viral, in most patients
(Chapter 200,

e Other neurological and psychiatric symptoms,
particularly fatigue and impaired concentration
and memory, may complicate recovery from virus
infections, particularly the Epstein-Barr virus —
postviral fatigue syndrome (Chapter 19),

Other infections and
transmissible disorders

Protozoa

e Malaria must be considered, and formally
excluded on blood films, in [ebrile individuals

returning  from  endemic  areas.  Plasimodiim
fefcipariny infection  causes o haemorrhagic
encephalitis.

o Toxoplasmosis has been mentioned as a Cause
of multifecal encephalitis in AIDS patients, but
it may also be acquired in reteve, leading to
hydrocephalus,  intracranial  calcification  and
chorodoretinitis.

Meurologecal infections Chapter 14

¢ Trypanosomiasis in tropical Africa presents as a
low-grade cncephalitis with hypersomnolence and
seizures ‘sleeping sickness’).

Metazoa

Encysted tapeworm larvae may present as cercbral
lesions.

® In hydatid discase, cysts may act as intracranial
masses  but  rupture may  result in chemical
meningitis,

e In cysticercosis, the presence of multiple cysts
may lead to epilepsy, raised intracranial pressure,
focal neurological signs or hydrocephalus. Treat-
mient 15 with praziquantel and steroid cover,

Prion disorders

These are considered in Chapier 18,

Key points

o Eacterial meningitis may prove fatal within hours

e General practiboners should gre patients wath sus-
pected meningococcal meningits a single parentéral
dose of benzylpenicilin before urgent transfer to
hospital

& Tuberculous meningitis should be suspected in at-risk
individuals (immunocompromised patients or those from
ethmc manorities ard immagrant populations)

® “Aseplic meningitis’ has many causes —both infective
and non-infective

& Neurological complications of HIV infection may be
due to the virus itsell, or 10 cpportunistic infections
resulting from immunocompromise in AIDS
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Pyogenic (acute bacterial) meningitis

Case history: A S6-year-old man was brought unconscious to the casualty department of a district hospital. No
antecedent history was avalable. On examination, he was pyrexial, 38.5°C, with neck stiffness but no other focal
neurclogical signs, Glasgow Coma Seale was 6. A presumptive diagnosis of pyogenic meningitis was made but the
admitting physician rightly wanted the patient to undergo CT scanning before lumbar punciure, in view of the altered
level of consciousness. Mo CT scanner was available out of hours at the district hospital, so the regional neurclogical
cenire was contacied.

The correct management advice given by the duty neuralogist was for the patient immediately 1o receive high-dose
intravenous antibiotics (benzylpenicillin and cefotaxime) at the local hospital, before transfer, once blood cultures had
been taken. Following transfer, a CT cranial scan was normal and lumbar punciure yielded wrbid CSF with 2000
polymarphsful, protein concentration 2.8 g/, glucose undetectable. Mo organisms were seen on Gram stain and no
bacleria were culiured from the CSF but meningococc were grown from the blood cultures. The organism was fully
sensitive 1o penicillin which was continued intravenously in antimeningitic doses and the patient made a full recovery.

Comment: Meningococcal meningitis typically occurs in childhood or adolescence, but can affect any age group, and a
rash need not be present. Delayed treatment of pyogenic meningitis is associated with high morality and morbidity.
Prepuncture CT scan is indicated in 2 patient with allered level of consciousness, but the potential delay in this patient’s
case necessitated pre-emptive antibiotic therapy. Though this sterilized the C3F, the diagnosis was reached by alternative
means,

Herpes simplex encephalitis

Case history: A 47-year-old accountant developed a warsening headache over the course of 4 days. By the fourth day
he was nauseated and had vomited. His family brought him to hospital the nest day saying he had
becomne confused and was expenencing visual halluonations. On admission, his temperature was 38.35C. He was
mildly dysphasic with ward-finding difficulties. There were no focal signs in cransal nene territory or the limbs, Tendon
reflexes were symmetnical with downgoing planiar responses. He suffered a generalized seizure in the casually depart-
ment. CT cranial scan showed low density in the lemporal lobes, worse on the left (see Fig 14.3). An EEG revealed
high-voltage slow waves in the left frontotemporal region but no epileptiform discharges, CSF examination was
abnarmal with 185 manonudiear celisful, no polymorphs or red cells. C5F protein was mildly elevated but glucose was
normal. Herpes simplex virus DNA was subsequently detecied in the CSF by polymerase chain reaction amplification
Intravenous aciclowr was started on the day of admission a1 a dose of 10 mafkg B-nouwrly for 14 days along w.ih
supporve measures including anticonvulsant medication. He recovered but was left with persistently impaired recent
verbal memory ang mild word-finding difficulty. He was unabile 16 return 1o his previous occupation.

Comment: The acule presentation wath headache, fever, dysphasia and a sezure highly suggestve of herpes
simpiex encephalies. This diagnoss was supparted by the characteristic CT changes, slow waves on EEG (nol all patients
devilop pengdic complexes), mphocytic CSF and wlurmately demaonstration of viral DNA in the CSF Trealment wilil
antintal medication should notl e delayed while waiting for tnwvestigation results Despite the improvements

mertality ang mortdty acheved followeng the introducton of aciclavir, many patients are stll left with persistent
cogntive deficis, a5 m ihis example
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Spinal conditions

Spinal cord disease (myelopathy)

Clinical neuroanatomy

Figure 15.1 is a transverse section of the spinal
cord, showing the location of the major tracts. The
main motor pathway, the corticospinal tract, is
largely crossed, the UMNS having originated in
the contralateral cercbral corex. Similarly, the
spinothalamic tract is crossed, conveying sensory
information [rom the opposite side of the body,
whereas the posterior columns convey ipsilateral
information concerning position and vibration
SENSE.

Symptoms and signs

Because of the proximity of the many nerve path-
ways in the cord, patients often present with
simultancous motor, sensory and autonomic dys-
function.

Motor

Typically patients have symptoms and signs of
UMM damage affecting both legs (spastic para-
paresis) or, il the lesion is in the high cervical cord,
all four limbs (spastic tetraparesis). Cervical cord
lesions may alternatively produce a spastic para-
paresis in combination with a mixture of LMM and

UMN features in the upper limbs, because of
simullaneous damage 1o the cord and Lo roots in
the neck.

Sensory

The clinical hallmark of a spinal cord lesion is the
presence of a sensory level, eg. on the patient’s
trunk, below which cutaneous sensation is im-
paired and above which it retumns to normal (sce
Fig. 6.1d), Though a sensory level in a patient with
a spastic paraparesis is useful in confirming spinal
cordd pathology, it is of only limited value in
anatomical localization. Thus, a level at T10 dogs
not necessarily imply a cord lesion at T10 but
rather that the lesion is at or abeve T10O. This has
important practical consequences. For example, a
paticnt may present with clinical features of acute
spinal cord compression requiring urgent treat-
ment. With a sensory level at T10, restricting
imaging of the cord to the low thoracic region
may result in a surgically treatable lesion further
up being missed.

Autonomic

Bladder involvement is an early feature of spinal
cord disease, patients complaining of urinary
urgency and frequency, and eventually urge incon-
tinence of urine (Chapter 7). Bowel symploms are
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Posterior columns

—— Lateral corticospinal
tract

Spinothatamic tract

Figure 15.1 Transverse secton of the spinal cord,

less likely to develop early, though patients may
complain of constipation. Sexual dysfunction,
particularly erectile impotence, is common.

Other features of spinal cord discase include a
history of neck or back pain or injury.

Specific cord syndromes

Extrinsic vs. intrinsic lesions

Extrinsic compression of the spinal cord, e.g. by
tumour or prolapsed intervertebral disc, typically
produces a pattern of sensory loss in which the
sacral dermatomes are involved (saddle anaesthe-
sia). This is because the part of the spinothalamic
tract closest o the surface of the cord (1that convey-
ing sensory information from the lumbosacral
dermatomes) is most vulnerable 1o the effects of
external compression (Fig. 15.2). By contrast, in-
trimsic lesions of the spinal cord tend to damage
the more central parts of the spinothalamic tract
first isacral sparing) though this is by no means a
strict rule (Fig. 15.2).

Brown-Séquard syndrome

A characteristic pattern of sensory and motor
deficits develops when a lesion damages only
one side of the spinal cord. In its most complete
form, caused by cord hemiseetion, this is termed
a  Brown-Séquard syndrome (Fig, 15.3). This
syndrome is one siuation where a sensory level
does provide accurate localizing information.
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Figure 15.2 Extnnsic vs. intrinsic spinal cord lesions. In thes
seclion of part of the cervical cord, the lamination of the
spinothalamic tract is indicated, fibres from the sacral der-
matomes (5) outermost, then lumbar (L), then thoracic (T)
and finally, most centrally, cervical (C). Extnnsic compression
(&) involves the sacral dermatomes whereas an inninsc
lesion (B) may resull in sacral sparing.

syringomyelia

This rare condition, in which a CSF-flled
cavity (syrinx) develops centrally in the spinal
cord (Fig. 15.4), also produces characteristic
motor and sensory deficits (Fig. 15.5). Typically the
syrink first evolves in the lower cervical cord
(though over many vears it may expand 1o occupy
most of the cord). Patients therefore develop a
spastic paraparesis but have LMN signs in the
upper limbs (because of damage to both the corti-
cospinal tracts and the anterior horns in the cervi-
cal cord). Posterior column function s relatively
spareel (dissociated anaesthesia), but spinothala-
mic sensation is severely affected as a result of
interruption of the decussating pathways by the
syriny. The cutancous loss (to pain and tempera-
ture sensation) is typically described as a “cape’ dis-
tribution or suspended sensory disturbance, with
upper and lower levels determined by the extent
of the syrinx. In some patients, the syriny may
extend into the medulla (syringobulbia) with
the development of bilateral lower cranial nerve
palsics and Horner's syndrome.

The pathogenesis of syringomyelia s poorly
understood but is likely 10 involve abnormal CSF



Ipsilateral
spinothalamec
sensory loss

Contealateral ——— UMM weakness
spinothalamic - position and
sensory hoss vibration sense
loss
Figura 15.3 Brown-Séquard syndrome There is UK

weakness on the same side as the lesion {as the descending
corticosminal tracts have already crossed m the medulia), Po-
siion and vibrabion sensory loss are also ipsilateral to the le-
sion {as the ascending fibres in the postenar columns do nat
cross until they reach the medulla). Spinothalamic (pan and
lemperature) sensory loss 15, however, contralateral (o the
lesion {as this pathway crosses the spinal cord at or just
above its entry level). Pabients may also have a narrow band
of ipsilateral spinothalamic sensony loss (and somolimes
pain} close o the level of the lesion, due to damage (o the
fibres which have not yet decussated to joimn the contralat-
eral spuinothalamic tract

hydrodynamics. Many patients have an associated
developmental abnormality of the brainstem and
cerehbellum  (Arnold-Chaari
which the cerebellar tonsils are elongated and pro-

malformation)  in

trude through the foramen magnum (cerebellar
ectopia). Thus, foramen magnum decompression
has been advocated as surgical treatment for
syringomyelia, as has drainage of the syrinx via a
SYTingostomy.

Other specific syndromes

Other ‘classical’ disturbances of spinal cord func-
tion, as a result of neurosyphilis (tabes dorsalis)

Spinal conditions Chy

apter 15

Figure 15.4 Syringomyela. Sagittal MBI of the cervical
spinal cord showing the fluid-filled syrine cavity (ow
5|gm3|. |E|rg? aArngw} and associated Arnobd-C hiari maffor.
miation (small arrow)

and vitamin B, deficiency (subacute combined
degeneration of the cord), are described in Chap-
ters 14 and 19, respectively. Spinal cord infarction
aused by thrombosis of the anterior spinal artery
typically spares posterior column function.

Causes of spinal cord disease

In patients aged 50+, the most common cause of
myelopathy 15 cervical spondylosis. Here, degen-
erative disease (osteoarthrosis) of the cervical spine
miay lead to cord compression with contributions
from:

e calcification, degeneration and protrusion of
intervertebral discs,

@ bony outgrowths (osteophytes),

e calcihcation anmd thickening of longitudinal
ligaments.

In patients aged 40 and under, multiple sclerosis
is the most commaon explanation for a myelopathy
(Chapter 16). Less common causes of spinal cord
disease are given in Table 15.1.
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Loss of pain and
[emperalure sensation

= LMN signs

—————— Spastic paraparesis

Figure 15.5 Syningomyela—chmcal features.

Management

I'he first concern in the investigation of a patient
presenting with an acute myelopathy is to exclucde
cord compression, by either MR imaging or mvel-
agraphy (Chapter 8) (Fig. 15.6). This may reveal a
lesion requiring urgent surgical treatment or, alter-
matively, for matignant disease, a mass amenable to
radictherapy and the use of corticosteroids o
reduce the swelling., Once compression has been
excluded, treatment is directed at the specific cause
(Table 15.1).

Spinal root disease (radiculopathy)

Clinical neurcanatomy
and nomenclature

Merve rools emerge from the right and lefi sides of
the spinal column via the intervericbral foramina,

where the dorsal (sensory) and veniral {motor)
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Figure 15.6 Spinal meningioma Causing cord CoOmp-
ression demonsirated on saqittal MREL Berngn tumours are
relatvely uncommon causes of spinal cord compression bul
early diagnosis 15 essential 1o maomize the chance of
successiul surgery

roots unite to form the spinal nerves. The individ-
ual spinal nerves are numbered according to the
vertebrae between which they emerge (Fig. 15.7).
In the neck, the number of each spinal nerve re-
lates to the vertelbra below its exit foramen. Thus,
the CF nerve emerges between the Co and C7
vertebrae, and may be damaged by protrusion of
the Cof7 intervertebral disc. However, the nerve
between the CF and T1 vertebrae is numberned C8,
Thus, all the thoracic, lambar and sacral nerves are
numbered according to the vertebrae alvve theer
exit foramina. Despite this, prolapse of a lumbar
intervertebral dise wall usually damage the nerve
with the same number as the lower vertebra in
guestion. For example, L4/5 disc prolapse will
usually damage the L5 nerve even though it is the
L4 nerve that emerges through the L4/5 interverte-
bral foramen. This is because of the three-dimen-
sional intraspinal arrangement of the lumbBosacral

nerve roots (the cauda cguina),
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Table 15.1 Causes of spinal cord disease —both intrinsic and extrinsic (compressive).

Imherited
Spinocerebellar degenerations

Congenital
Dysraphism (Chapter 18)

Trauma
Vertebral fraciures or dislocations

Radateon damage

Infection

Epadural abscess

Tuberculous abscess and Potl's disease of the spine
Syphilis

HIN

Tropical spastic paraparesis (Chapter 14)

Inflammation

Multiple sclerosis

Postviral transverse myelitis
Sarcond, lupus, other vasculiteces

MNeoplasme

Benign extrinsic tumours —neurchbroma, menngsoma
Intrinsse cond tumours —ependymoma, ghoma, metastases

Vascular

Infaret of the spenal cord

Arteniovenous malformation

Epedural haematoma compressing the cord

Metabohc
Subacute combined degeneration (Chapter 19)
Compression due 10 Pagel’s disease

Degenerative

In the cord —molor neurene daease
Of the spine —spondylosis with cord compression

Hereditary spastic paraplegia —in fact a degeneration of UMMs (Chapter 18)

Arnold-Chian malformation —with subsequent development of syringomyeha

Disc protrusions —usually spontaneous rather than traumatic

Spondylits, with cord compression —reumatond diease, ankylomng spordylitis

Vertebral metastases compressng the spinal cord (Chapter 19)

‘ vt cord compression

l with cord compression

Cervical radiculopathy

P'rolapse of a degenerate cervical interveriebral disc
backwards from its normal position between two
vertebral bodies may lead to impingement on a
cervical nerve at its exit foramen. Other causes of
rool compression include spondylosis and, more
rarely, tumours.

The clinical features of such a lesion include
neck pain radiating down the arm, often in the dis-
tribution of the myotome served by the nerve i
question rather than its dermatome. There may
also be segmental muscle weakness (sec Table 5.2),
loss of the relevant tendon reflex and dermatomal
SENSOrY impainment.

Most paticnts with disc disease improve on
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3]

52
53

54
55
Cocoygeal root

Figure 15.7 Relavonship of spinal cord segments and

spinal nerves (o veriebsae
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conservative management with non-steroidal anti-
inflammatory drugs, muscle relaxants, use of a col-
lar and advice from a physiotherapist for their
pain. A minority will, however, require cervical im-
aging by MR with a view to surgery to widen the
exit foramen and/for remaove disc material. Results
of surgery are better in the presence of neurological
signs and functional limitation, rather than opera-
tion for pain alone.

In some instances, a cervical disc protrusion, or
the consequences of spondylosis, may simultane-
ously impinge on a spinal nerve and on the cord
itself (myeloradiculopathy). If this occurs at the
level of one of the upper limb tendon reflexes, the
useful localizing sign of an inverted reflex may be
demonstrable. For example, the patient may have
an absent biceps reflex, but striking the biceps
tendon results in Anger Aexion (inverted biceps
reflex), represented thus:

Biceps 0

Supinator +

Triceps -

Finger -

This implies a lesion at C5 interrupting the biceps
reflex are but simultaneously affecting the cord
and producing sulficient release of supraspinal in-
hibition at the C5 level to result in Ainger Hexion
{CB root value) when a distant tendon (i.e. biceps)
is struck.

Cauda equina

The spinal cord ends with the conus medullaris,
usually at the lower border of the L1 vertebra.
Below this the lumbar and sacral nerve roots
follow a long course within the spinal canal before
reaching their exit foramina, and comprise the
cauda equina. Lesions in this region, e.g. as a
result of tumaour, typically therefore result in symgp-
toms and signs of multiple root involvement,
with patchy often asymmetrical LMN signs and
sensory loss, Bladder involvement is common, the
usual pattern being chronic retention of urine,
with overflow incontinence and frequent urinary
tract infections. Similar features develop with dam-
age o the lower end of the cord itsell (‘conus



lesion'), with the exception that LMN and UMN
signs may coexist. Thus a patient may have absent
ankle reflexes with bilateral upgoing  plantar
TCSPONSEs.

Intermittent claudication of
the cauda equina

This is a clinical syndrome attributed 1o distur-
bance of the blood supply to the cauda equing asa
consequence of narrowing of the lumbar spinal
canal because of degenerative disease. Transient
neurological symptoms and signs, including
pain in the buttocks and legs and sensorimotor dis-
turbance in the lower limbs, may appear on excr-
cise and be relieved by rest, typically with the
lumbar spine flexed (which increases its cross-
sectional area). The main differential diagnosis,
clawdication of the leg muscles because of vascular
insufficiency, may be distinguished from lumbar
canal stenosis by the absence of sensorimotor
symploms and signs, and the speed of recovery
with rest (1-2 min for vascular insufficiency,
5-15 min for cauda equina clandication). Decom-
pressive laminectomy is often beneficial once
lumbar canal stenosis has been confirmed by CT or
MR scanning.

Prolapsed lumbar intervertebral disc

Degenerate lumbar intervertebeal discs that have
prolapsed typcally impinge on nerve roots as they
pass laterally to the intervenebral foramina, the
lowwer roots being most commaonly affected, Thus,
the 51 root may be compromised by lateral pro-
lapse of the L5/51 disc. Clinical features include
low back pain and tenderness, pain radiating down
the Back of the leg from buttock to ankle (sciatica),
wasting and weakness of gastrocnemius and solcus
(hest seen with the patient standing), 51 sensory
loss and a depressed ankle reflex. With an L5 root
lesion cawsed by L4/5 disc prolapse, scialic pain
may be accompanied By a fool drop, in particular
weakness of extensor hallucis longus, and L3 der-
matomal sensory impairment. Passive fraction on
the lower lumbaosacral roots (by straight leg raising

Spinal conditions Chapter 15

with the patient supine) is limited by pain and
muscle spasm. This Anding may be amplified by
passive dorsillexion at the ankle during straight leg
raising. With the upper lumbar roots, the equiva-
lent sign is the femoral stretch test, pain and mus-
cle spasm limating passive hip extension with the
Patient prone or semiprone,

Management of sciatica is initially conservative
with bed rest then gradual mobilization. Root in-
jections under CT guidance with local anagsthetic
and corticosteroid may be benehecial. Persistent
clinical features of root compression may warrant
surgical c.g. by decompressive
lamincctomy  and  discectomy, after the level
of the lesion has been confirmed by imaging with
CT or MR scan (Fig. 15.8),

intervention,

Acute central disc prolapse

This s a newrosurgical emergency. Here, the disc
has prolapsed centrally to impinge on the cauda
cquina as a whole rather than selectively com-
pressing an individual root. Patients complain of
severe back pain, sometimes radiating down both
legs, in combination with bilateral lower limb

Figure 15.8 Frolapsed lumbar interventebral disc CT scan
showang lateral disc protrusion (arrowed) The pateent
presenied with sciatica due to nere rocol compresson,
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weakness (with absent ankle reflexes) and acute  root value). This reflex is elicited by scratching
painless wrinary retention (the bladder may be  the skin close to the anus —reflex sphincter con-
palpable). Constipation and faecal sciling may  striction normally occurs. Urgent decompressive
develop. Sensory loss may be restricted to the lower  laminectomy  is  required  after imaging has
sacral dermatomes (saddle anaesthesia). Anal confinmed the diagnosis, to prevent irreversible
tome is reduced and the anal reflex absent (S3/4/5  sphincter dysfunction.

® Clinical features of spinal cord disease include a spastic paraparesis, sensory level and sphincter disturbance

® [n older patients, spinal cord disease is commonly due to cervical spondylosis, whereas in younger patients, multiple
sclerosis 5 the most common cause

# The most important aspect of the management of spinal cord disease is exclusion or detection of cord compeession
(by MRimaging or myelography)

® Patients with a prolapsed lumbar intervertebral disc typically present with sciatica and root tension signs {e.g. limited
straight leg raising)

# Patients presenting acutely with bilateral sciatica and sphincier involvement require urgent imaging to detect a cen-
tral disc prolapse compressing the cauda equina. I such a lesion is found, emergency decompressive surgery is essential
to preserve sphincter function

Spinal cord compression

Case history: A 78-year-old man was admitted 1o hospital having become unable towalk during the previous 48 hours.
His legs felt numb and he had been incontinent of wrine, There was no spinal pain. On detailed questicning, he had been
aveare of mild but increasing difficulty walking and urgency of micturition aver the previous 6 weeks, but had athenwise
been wellin the past. On examination, cransal nerves and upper limbs were normal. in the lower imbs, there was an in-
crease in tone, with a pyramedal distrbution of weakness in both legs. Knee and ankle reflexes were brisk with bilateral
upgoing planiar responses. Posinon and vibration sense were impaired i the feet and there was a sensory level 1o pin-
prick and light 1awch at T12. The admitting team organized immediate spinal MR imaging, directed towands the lumbar
and lowver thoracic spine, which was normal. The patient was therefore referred 10 the neurclogists, on the assumplion
that a comprestive soinal lesion had been excluded. Repeat MBI scanmng of the whale spine revealed an epidural mass
compeessng the spinal cord &t tne cerscothoracic puncton, The patents prostate-specific antigen (PSAY was grossly
elevaled. He was referred 1o the oncologists and radiotherapists for appropnate immediate management of cord
COMEREss0n due 1o meldsiate Carcmoma of the prostate

| Comment: Tre combinaton of the UMN lower limb signs, bladder imolvement and a sensory level, clearly point 1o a
Hesan, The admitting team’s mistake was 1o assume that the T12 sensory level meant that the lesion was at
&l, wihereas m fact it was much tighee Acute spinal cord COMPression is an emergency requinng urgent decorm-

¥ neutssurgeal o radotherapeutic oepending on the cawse. Spinal pain is not a consistent clmical

| Teature Ingugh 115 presence may aid lesion localization

F
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Multiple sclerosis

Multiple sclerosis (MS) is a disorder which, in
its most typical form, is charactenzed by lesions
separated both in space and time in the CNS. It is
one of the most commen chronic neurological
conditions affecting voung people.

Pathology and pathophysiclogy

The discase primarily affects the white matter of
the brain and spinal cord, and the optic nerves,
Chronicinflammatory cells are present and myelin
is damaged with relative sparing of axons. These
changes are not uniformly distributed. There are
relatively normal-appearing  regions of  while
maltter interspersed with fodi of inflammation and
demyelination known as plagues, which are often
locateed near venules, Infammatory demyelina-
tion of CNS tracts leads to a reduction in their con-
duction velocity with distortion and ultimately
loss of information conveyed by impulse tralfic
along these pathways.

Plagues evolve with time. At an early stage there
is local breakdown of the blood=brain barrier, then
evidence of inflammation with cedema, loss of
myelin and eventually the CNS equivalent of scar
lissue, gliosis. The final result, a shrunken area of
sclerosis, may be associated with little clinical
deficit compared with that present when the
plague was pathologically most active. This is
partly because of remyelination, for which the CNS
has some potential, and also signifies a return of

function with resolution of the inflammation and
oedema. This pathological sequence corresponds
to the clinical pattern of MS relapses with
symploms being present for a period then resolv-
ing partially or completely. Further inflammatory
lesions close 1o sites of pre-existing damage
may account for the eventual accumulation of
neurological deficit, Plagues need not invariably
be associated with specific clinical events, e.g. if
they are small or occur in relatively ‘silent’ arcas of
the CN5,

Aetiology and pathogenesis

Uniting many strands of circumstantial evidence, a
working hypothesis for the causation of M5 is that
an enviromnental agent, ¢.g. a virus, triggers the
condition in a genetically susceptible individual.

The role of immune mechanisms in M5 patho-
genesis is supported by several indings including
the presence of chronic inflammatory cells in
active plaques and linkage of the condition to
specific genes in the major histocompatibility
complex (MHC). Many ‘autoimmune’ disorders
show linkage to this group of genes.

MHC linkage is also one of the lines of evidence
for a genetic component in the actiology of M3, as
is the occurrence of occasional familial cases, and
the finding of increased concordance for the con-
dition in identical (monozygous) as opposed Lo
non-identical (dizyvgous) twins. Flowever, nosingle
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gene has been shown to be necessary or sufficient
for the development of MS.

Epidemiology

M5 is more common in areas of temperate than
tropical climate. Ethnic differences in incidence
have been used as an argument in favour of
genetic susceptibility to the condition. But the
geographical variation may also suggest a role for
environmental factors, e.g. viruses. This is particu-
larly indicated by the suggested occurrence of MS
‘epidemics’, e.g. in the Faroe [slands and lceland.
There is also evidence that individuals born in an
area of high risk for M5 will carry that risk if they
emigrate to an area of lower risk and vice versa, but
only if migration occurs after the mid-teens. This
implies that the hypothetical virus is acting in the
first decade or two of life.

The disease is more common in females than
males (approximately 1.5 : 1). It may develop at
any age, though its first onset is rare in children
and the elderly. The usual age of presentation is
between 20 and 40 vears. In the UK, its prevalence
is approximately 1 in 1000,

Clinical features

Presentation

Commaon modes of presentation of MS include:
& visual disturbance,

& limb weakness,

= sensory disturbance.

Visual disturbance

Optic (retrobulbar) newritis is a characteristic
visual disturbance that may herald the onsel of
M5, The underlving pathology is inflammatory
demvelination of one or (less commaonly} both
optic nerves. 3ymploms of unilateral optic neuritis
include:

e pain around one eye, particularly on eye
movement,

e blurred vision, which may proceed to complete
monocular blindness within days or weeks,
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# loss of colour vision.

Examination may reveal, in addition to impaired
visual acuity and colour vision:

# pink, swollen optic disc on fundoscopy—
if the area of inflammatory demyelination is im-
mediately behind the optic nerve head,

# visual field defect —typically a central scotoma
in the affected eye,

& relative afferent pupillary defect (Chapter 4).

A bout of optic neuritis will usually resolve over
a period of weeks or months, though the patient
may be left with some impairment of vision in the
affected eye and fundoscopy will generally reveal
optic disc pallor caused by optic atrophy. Optic
disc swelling in the acute phase, if bilateral, must
be distinguished from papilloedema caused by
raised intracranial pressure though they may look
similar through the ophthalmoscope. In the latter,
visual acuity is relatively much better preserved,
and the only feld defect in early papilloedema is
enlargement of the physiological blind spot.
An episode of optic neuritis does not necessarily
signify that the patient will subsequently develop
MS—it may be a monophasic illness, particularly
in children and if bilateral.

Other visual disturbances at the onset of M5 in-
clude diplopia, often associated with vertigo and
nausea, hence indicative of a brainstem plaque.
Examination in these circumstances may reveal
an intermmuclear ophthalmoplegia (Chapter 4).
There may be associated cerebellar ataxia,

Sensocrimotor disturbances

Sensory and motor presentations generally imply a
lesion in the spinal cord or cerebral hemispheres.
For example, the patient may present with an
asymmetrical spastic paraparesis and/or paracsthe-
siae, thermal anacsthesia and dysaesthesiae in the
limbs. A lesion in the posterior columns of the cer-
vical spinal cord may produce the near-pathogno-
monic symplom of rapid tingling sensations
shooting down the arms or legs on neck flexion
(Lhermitte phenomenon). In some  patients,
motor, sensory or indeed visual symptoms are
temporarily much worse after a hot bath (Uhthoff
phenomenon).

'St THE



Other presentations

Prain is a less common symptom in M35, though
some patients may experience typical trigeminal
neuralgia as a result of a brainstem plaque and
others may have pain in the limbs. There is an
increased incidence of epilepsy in patients with
MS. Some patients may present with bladeer
disturbance (urgency of micturition or urinary
retention) and impotence.

Course

The usual temporal pattern of symptom evolution
in a patient presenting in one of the above ways is
that clinical features worsen over days or weeks,
reach a plateau and then gradually resolve, partial-
Iy or completely, over weeks or months. There may
then be recurrences at unpredictable intervals,
affecting the same or different parts of the CN5.
The role of factors such as physical injury, intercur-
rent infection, pregnancy and emotional stress in
precipitating a relapse is controversial,

Particularly with initial episodes there may be
complete or near-complete symptomatic resolu-
tion (relapsing-remitting disease, approximately
B0% of patients). However, subsequent episodes of
demyelination may leave some residual disability,
the patient eventually entering a secondary phase
of steady progression without resolution (second-
ary progressive disease). Some patients (approxi-
mately  10%), particularly  those  presenting
in middle life with a spastic paraparesis, will have
no clear-cut relapses and remissions (primary
progressive disease) (Fig, 1610,

The natural history of M3 in individual patients
is very variable. Some patients may have one or
more initial episodes then no symptoms for many
vears (109 follow this benign course). Others may
accumulate disability, though remain able to work
for years. However, a significant proportion of
patients {up to one-third) are maore severely
affected. It is currently not possibie to predict these
individuals at onset though motor and cerebellar
involvement carey a poor prognosis.

The clinical picture of a young patient with
advanced MS (Fig. 16.2) is very distressing for fam-

Multiple sclerosis Chapter 16

(a)
(b} | Secondary progressive phase (with or without further
supenmposed relapses)
)
The rate of progrestaon
need not be constant
(d)
|
0 FL]
Years from onset

Figure 16.1 Clinical categones of multiple sclerosis: (a)
relapsing-remitting; (b} secondary progressive (1e. i a
patient who previously had relapsing-remitting diseasel,
{c) primary progressve, (d) progressae relapsing (rare)

ily and carers. Occasionally the illness is hypera-
cute, with death eccurring within months, but the
average life expectancy in patients with progres-
sive disease exceeds 25 years from onset. Patients
with primary progressive disease may accumulate
disability slowly though by definition without the
benefit of remissions; hence long-term prognosis
is relatively poor.
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— Dementia, mood disorder
| feften euphoria but
sometimes depression)

Figure 16.2 Clinical features of advanced multiple sclero-
55, Death in patients wath multiple sclenosis is generally not
due to the disease process itsell, but rather a consequence
of prolonged immobaization, with risk of seplicaemia (irom
PresSUre SOfes OF urinary infections), ASpiIation preumonia
and pulmonary embalsm.

Diagnosis

For many vears, the diagnosis of M3 has been clin-
ical, based on the eccurrence of at least two lesions
in the CNS with appropriate clinical characteris-
tics, separated in time and space. Some specialist
investigations are now available, which may
provide laboratory support for the diagnosis. The
aims of investigating a patient with presumed MS
are:

® providing anatomical
lesions in the CNS,

® oblaining  evidence of
immunology,

¢ excluding other diagnoses,
Salient investigations include:

evidence of separate

disturbed  CN5

e MR imaging of the brain and spinal cord, which
may reveal lesions corresponding to plagues of de-
myvelination (Fig. 16.3). However, these abnormal-
fgs are nol speciic to MS (cercbral small vessel
disease may appear similar) and some MS patienis
may have false-negative MR scans. Despite these
drawbacks, criteria have now been developed
wherelw it is possible to diagnose MS after a first
clinical atack, on the basss of strictly defined MR
featurnes.
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® Visual evoked potentials, which may show de-
layed central conduction in the visual pathways,
2.g. asaresult of previous subclinical optic neuritis.
® C5F examination, which may demonstrate non-
specific changes including a lymphocytosis with
active disease, and raised protein (particularly im-
munoglobulins). A more sophisticated CSF test for
M5 is the detection of ‘oligoclonal bands' by elec-
trophoresis, indicative of local synthesis of im-
munoglobulins within the CNS. However, even
this test is imperfect, other immunological and in-
fective disorders vielding false-positive results and
rare M5 patients having false-negative C5E

Partly because these tests are not 100% specific
nor sensitive for M3, they must be used judiciously.
Indeed, in patients presenting with minor sensory
symploms, investigation is often best delayed. In
the absence of definite physical signs, patients may
experience such symptoms and become concerncd
about the possibility of M3, vet have no significant
underlying neurological disease. Even if the symp-
toms seem likely to be due to MS, investigation
is noet necessarily indicated in the absence of
limitation of function, not least because there is
currently no curative treatment (see below).

Investigation is more important in patients with
primary progressive disease where the classical
clinical diagnostic criteria are not applicable by
definition. These patients usually present with a
progressive spastic paraparesis. The salient investi-
gation in their case is spinal imaging by MR (o ex-
clude a compressive lesion of the spinal cord (e.g.
tumour), which is the main differential diagnosis
and is potentially treatable. Other differential diag-
noses of MS include:
& for relapsing and remitting discase:

& sarcoidosis,

& svstemic lupus ervthematosus,

= TIA;
& [of progressive discase:

& molor neurone discase,

& spinal and cercbellar degencrations.

Management

In general, patients should be informed of the
diagnosis of M5 when it is definite. Some patients
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Figure 16.3 MRI i multiple sclerosis (o) Brain scan showing multiple lesons in both hemispheres with a periventncular
distnibution (b} Sagittal image of cenacal spinal cord showang a plague (arrowed}—note focal cord atrophy at that Izl

may ask directly whether they are suffering from
M35 after a single episode, when the diagnosis 1s
only probable or possible. A full discussion is usu-
ally the best podicy in these circamstances too. Al-
though the possibility of M5 should not be denied,
such individuals should be made aware that they
may have experienced a ‘onc-off” illness, Patients
may benefit from reading about M5 or from con-
tact with a local suppon society. However, the
physician has a continuing educative role, particu-
larly in guiding the patient with regard to poten-
tially expensive treatments of unproven benefit,
e dietary  manipulation and the use of
h}'iwrh:aru' QXYVECm.

While no cure is yel available for M5, there are
three important aspects of treatiment:

e management of an acute relapse,
o modification of the course of the discase,
e control of symptoms.

Management of an acute relapse

Individual relapses that are severe enough to lumnit
function, ¢.2. because of imb weakness or visual
failure, may be treated with corticosteronds. Cur-
rently, these are given in the form of hgh-dose
methviprednisolone, intravenously  or  orally
(500 me to | g daily for 3-5 davs). Such measures
may improve the speed but not the degree of
recovery from exacerbations, Longer-term steroids
have not been shown to affect the natural history
of the condition.
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Modification of the course of the disease

The evidence for an autoimmune basis for MS has
prompted trials of immunosuppressant drugs, e.g.
azathioprine, methotrexate and cyclophos-
phamide, in an effort to alter its long-term progno-
sis. However, any marginal benefit from these
drugs is outweighed by side-effects. More novel im-
munotherapeutic agents with the aim of altering
the rate of progression of M5, or at least reducing
relapse rate, without severe side-effects, e.g. inter-
feron beta and glatiramer acetate, have now been
introduced. These show increasing promise in pro-
viding some protection against relapses (approxi-
mately 30% reduction in relapse frequency) and a
small slowing of the rate of progression.

Control of symptoms

Symptomatic drug treatments for complications of
M35 are available as follows:

& Spasticity, flexor spasms—baclofen (oral or in-
trathecal), dantrolene, tizanidine, diazepam,
though these drugs may increase weakness and
cause drowsiness. Other approaches include botu-
linum toxin injections into affected muscles.

* Cerebellar tremor—if mild may respond to clon-
arepam, isoniazid or gabapentin.

® Fatigue {2 common accompaniment of
relapses)—amantadine, selegiline, or the antinar-
colepsy drug modafinil.

& Bladder disturbances—anticholinergic  drugs,
e.g. oxvbulynin or tolteroding; patients may also
need to be taught intermiitent self-catheterization.
Urinary infection should be treated promptly.

o Depression—tricyclic and related drugs in low
dosage, e.g. amitriptyline or dothiepin; selective
serotonin - reuplake  inhibitors  (35RIs), eg.
sertraline.

® Erectile impotence —phosphodiesterase type 5
inhititors, e.g. sildenafil, intracavernosal papaver-
ine or prostaglandins, the latter may also be given
by urethral application.

e Fain, paroxvimal  svmptoms  including
seizures —carbamazepine, gabapentin, The role
of cannabis in the management of pain and
spasticity in M5 is controversial.

134

Patienis with more advanced M3 may require
the involvement of members of the neurorehabili-
tation team (Chapter 21). Severely affected
patients need general measures appropriate to
paraplegic patients, in particular careful nursing
attention to pressure areas. Worsening urinary
difficulty may necessitate urethral or suprapubic
catheterization.

Other surgical measures in extreme instances
include:
¢ tenotomy for spasticity and flexor spasms,

# dorsal column stimulation for pain,
# stereotactic thalamotomy for severe cerebellar
ataxia.

Other diseases of myelin

Inherited disorders

Genetic disorders of myelin chemistry lead (o ab-
normal myelin formation (dysmyelination rather
than demvelination). These diseases, also known
as the leucodystrophies, usually present in infan-
cy or childhood. However, some develop in adult-
hood with dementia, ataxia, spasticity, seizures,
optic atrophy and sometimes peripheral nervous
system involvement (polyneuropathy). The disor-
ders, fortunately all very rare, are progressive and
fatal. Mo specific treatment is at present available
though there is interest in enzyme replacement by
bone marrow transplantation or ultimately gene
therapy.

Acquired disease

Acute disseminated encephalomyelitis
{ADEM)

This is a rare disease characterized pathologically
by acute multifocal inflammatory demyelination
throughout the CNS. It may follow viral infection
of immunization, hence it is also known as postin-
fectious encephalomyelitis.

Clinically, patients typically develop fever,
headache and meningism. There may be impair-
ment of consciousness and focal neurological



symptoms and signs involving cerebral hemi-
spheres, brainstem, cercbellum, spinal cord and
optic nerves. Patients with postinfectious bilateral
optic neuritis or isolated cord involvement (trans-
wverse  miyelitis)  probably  represent  localized
variants of ADEM,

Investigation reveals a CSF lymphocytosis (often
several hundred cells) and raised protein. EEG
changes are non-specific, and imaging by CT may
e normal. MR imaging may show appearances
similar to M35,

The differential diagnosis is with acute viral en-
cephalitis {infectious rather than postinfections,
Chapter 14) and an acute attack of M3, Distin-
guishing ADEM from an attack of an illness that
subsequently declares itsell as M5 may be difficult,
but the presence of headache, fever, meningism,
altered  level of consciouwsness and high CSF
lymphocyte count favour the former.

Treatment is with corticosteroids, usually high-
dose intravenous methylprednisolone. Although
a minerity of patients die in the acute phase,
the long-term prognosis in many is good, with
complete recovery and no relapse,

MNeuromyelitis optica (Devic's disease)

This is characterized by optic neuritis (unilateral or
more Lypically bilateral) and transverse myelitis
{see comment on case history at end of chapter).

Central pontine myelinolysis

This condition, which is associated with alco-

Multiple sclerosis Chapter 16

holism and with hyponatraemia {(and its owver-
rapid correction), presents acutely (over several
days) with features of a pontine and medullary
lesion, ie. bulbar palsy, tetraparesis and subse-
quently eve movement disorder and coma. Teeat-
ment includes gradual correction of metabolic
abnormalities, and vitamin supplements, though
Prognosis is poor.

Progressive multifocal
leucoencephalopathy

This is considered in Chapter 14.

Key points

Multiple sclerasis:

& i5 charactenzed by twa of mode lesions in the CHS,
separaled in both space and Lime

o i the most common cause of chranic neurclogical dis-
ahility in young people in developed countries

® i3 recognized pathologically by plaques of inflamma-
tory demyelination

& may present with viual disturbance, sensory distur-
bance or imb weakness

o may have a relapsing-rematting of progressive Course
® relapses may be treated with high-dose methylpred-
nisolone if the epizade s functionally imiting

® may potentially have its natwral history altered by
novel immunothetapeutic agents, e.q. mterferon-beta

135



Chapter 16 Multiple sclerosis

Multiple sclerosis

K Wﬂm—ﬁdmﬁnd&ﬁhﬁdh&ﬁwunhhﬂwﬂ“m with pain around the left eye on
=ljp31'ﬁ§nm‘t. Atherworst, visual acuity was reduced to 6/60 on the left, remaining normal on the right. There was also
jlmd\mlurﬁm on the left and 3 keft relative afferent pupillary defect. Her symploms improved within 4 weeks. Two
yoars later, hft‘legbum:m nizmb. Within 1 week, the numbness had spread to involve the right leg and extended
 upwards to her waist, sparing the perineum. Examination at that time revealed a persistent left relative afferent pupillary
defect, though visual acuity had returned te normal on that side, and a pale left optic disc en fundescopy. There were no
abnnrmai mator signs in the limbs but she had impaired pinprick and termperature sensation in the legs with a level at
T10.

| Comment: This patient's clinical presentation is wirtually pathogromenic of multiple sclerosis, even in the absence of re-
‘siilts of laboratory investigations. Her initial left optic newritis and subsequent cord involvernent fulfil the clinical diag-
 nostic criteria of two lesions in the central nervous system separated in time and space. There is a rare condition, known
a5 Devic’s neuromyelitis optica, where patients sulfer repeated episodes of optic neurapathy and cord lesions, the re-
'mainder of the CNS being unaffected. However, this disease may be distinguished from multiple sclerosis in several ways,
‘including the clinical pointer that the optic nere and cord lesions are usually more severe in Devics disease, with litthe or
'no recovery. Oplic neuropathy in Devic's disease tends akso o be bilateral.
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Peripheral nerve disorders

Definitions

Mononcuropathy —peripheral nerves may  be
affected  individually by trauma, particularly
pressure, or by damage to their blood supply (the
Vilsa Nerviorim),

Systemic disorders that generally render nerves
excessively sensitive to pressure, c.g. diabetes mel-
litus, or that produce widespread compromise of
their vasculature, e.g. vasculitic diseases, may lead
to a multifocal neuropathy (or mononeuritis
multiplex).

Polyneuropathy —multiple  peripheral nerves
are more commonly affected by infammatory,
metabolic or toxic processes that lead o a diffuse,
distal, symmetrical pattern of damage usually

affecting the lower limbs before the upper
limbs.

Miononeuropathies

The common mononeuropathies are  the
following,

Carpal tunnel syndrome

Compression of the median nerve at the wrist, as it
passes through the carpal tunnel, may occur:

e in isolation, for example in paticnts with
manual occupations,

e in disorders that render the nerve sensitive to
pressure, e.g. diabetes mellitus,

e when the carpal tunnel is ‘crowded’ with exces-
sive or abnormal soft tissue (Table 17.1).

The clinical features of carpal tunnel syndrome
are:

e pain in the hand or arm, especially at night, or
on exertion,

e wasting and weakness of the muscles of the
thenar eminence (see Fig. 5.2),

o sensory loss in the hand, in the distribution of
the median nerve (Fig. 17.1),

e tingling paraesthesiae in the distribution of the
median nerve following percussion of the palm in
the region of the carpal tunnel (Tinel sign),

e the condition is often bilateral.

The diagnosis may be confirmed electrodiagnos-
tically (Chapter 5}, Investigations into the cause, if
not obvious, should include blood glucose, ESR
and thyroid function.

Treatment options,
include:

o splinting the hand, especially at night, in a posi-
tion of partial wrist extension,

o diuretics —of uncertain benefit,

# |ocal injection of the carpal tunnel with
corticosteroids,

¢ surgical decompression of the median nerve at
the wrist, by division of the llexor retinaculum.

depending on severity,
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Table 17.1 General medical associations of carpal tunnel
Syndrome.

Pregnancy

Diabetes mellitus

Local deformity, e.g. secondary to ostecarthritis,
fracture

Rheumnatoid arthrtis

kyxoedema

Acromegaly

PR,

S
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Figure 17.1 Cutanegus distributions of the median, winar
and radial neres.

Ulnar neuropathy

The ulnar nerve is subject to damage from pressure
at several sites along its course. but particularly at
the elbow.,

Clinical features include:
* pain and/or tingling paraesthesiae radiating
from the elbow down the forearm to the uinar bor-
der of the hand,
* wasting and weakness of the instrinsic muscles
of the hand (sparing the thenar eminence —Chap-
ter 5),
& sensory loss in the hand in the distribution of
the ulnar nerve (Fig. 17.1),
& characteristic claw-hand deformily in chronic
lesions (Fig. 5.2).
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Merve conduction studies may localize the site
of the lesion along the course of the ulnar
nerve.

Mild lesions may respond to splinting of the arm
at night, with the elbow extended to reduce pres-
sure on the nerve. For more severe lesions, good re-
sults of surgical decompression, or ulnar nerve
transposition, cannot be guaranteed. But opera-
tion is justified in the presence of continuing ulnar
nerve damage, indicated by persisting pain and/or
progressive motor impairment.

Radial palsy

Pressure on the radial nerve in the upper arm may
lead to an acute wrist drop (Chapter 5) and some-
times sensory loss in the distribution of the super-
ficial radial nerve (Fig. 17.1). Typically the lesion is
a consequence of a prolonged period of abnormal
posture of the upper arm, e.g. draped awkwardly
over an armehair because of alcohol intoxication
(‘Saturday night palsy’).

Brachial plexus lesions

In addition te acute trauma to the brachial plexus,
e.g. traction as a result of birth injury or road
accidents, wsually involving motorcyclists (upper
rools of plexus —Erb's paralysis: lower roots —
Klumpke's paralysis),

syndromes are recognized.,

several more chronic

Cervical rib

A cervical rib or band of fbrous tissue may
compress the brachial plexus at the thoracic outlet.
In the past, this condition was overdiagnosed
and overtreated by operative intervention. Surgical
exploration of the bBrachial plexus nowadays is
best reserved for patients with progressive wasling
and weakness of the intrinsic hand muscles,
appropriate sensory loss (usually along the ulnar
border of the hand) and support from electrodiag-
nostic studies. Imaging of the brachial plexus
even by MR is not usually of value. Radiographs
may reveal a cervical rib but compression may
result from a fibrous band invisible on plain
Xe-ray.



Figure 17.2 Winging of the scapula

Pancoast tumour

Bronchogenic carcinoma at the lung apex may
invade the lower roots of the brachial plexus pro-
ducing progressive pain in the ipsilateral arm,
distal wasting and weakness, and sensory loss par-
ticularly in the C7, C8 and T1 dermatomes. There
may be an associaled Horner's syndrome as a
result of involvement of preganglionic sympa-
thetic fibres. A similar pattern may develop with
other primary and seconcdary tumours.

Particular diagnostic difficulties may arise with
breast carcinoma if there has been previous local
radiotherapy —involvement of the brachial plexus
may be due to invasion by tumour or radiation
plexopathy,

Idiopathic brachial plexopathy (also known

as neuralgic amyotrophy or brachial newritis)
This condition is usually characterized by severe
pain in the shoulder and arm at the onset. There is
usually no obwvious cause but it may follow immu-
nization or operation. When the pain subsicdes
{after days or weeks) patchy wasting and weakness
of periscapular and more distal upper limb muscles
is apparent. 5ome muscle groups are particularly
prone to being affected, e.g. serratus anterior, lead-
ing to winging of the scapula (Fig. 17.2). The dis-
order is more often unilateral than bilateral and
sensory involvement may be minimal. Electrodi-
agnostic studies are generally surprisingly unhelp-
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Figure 17.3 Meralga paraesthetica. Dstribution of senso-
ry dusliwbance due to mvalvernent of the Lateral cutaneous
nene of the thigh

ful, though there may be evidence of denervation
in affected muscles. CSF is normal. There is no spe-
cific treatment and spontancous recovery of upper
limb function may take 18 months to 2 years, but
is not guaranteed.

Meralgia paraesthetica

Compression of the lateral cutancous nerve of the
thigh as it passes uncer the inguinal ligament pro-
duces a characteristic pattern of sensory loss (Fig.
17.3). The onset of this condition is particularly as-
sociated with a change (increase or decrease) in the
patient’s weight.

Lateral popliteal palsy

The common peroneal nerve is liable to damage
from pressure as it winds round the Abular neck,
leading to a foot drop. There is weakness of ankle
dorsiflexion and eversion, and of extensor hallucis
longus, with varable sensory loss. The condition
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occurs commonly in immobile patients and in
those whose nerves are prone o pressure, ¢.8. as a
result of diabetes mellitus. A foot drop may also re-
sult from a lumbar root lesion (usually L5). Theo-
retically this may be distinguished clinically from a
peroneal nerve lesion as in the latter case inversion
of the foot should be spared, tibialis posterior being
supplied by the tibial, not the peroneal nerve.
However, electrodiagnostic studies are generally
required to localize the lesion to the knee, Damage
to the peroneal nerve is often reversible, being
caused by conduction block (neurapraxia). Pa-

tients may meanwhile benefit from a foot drop
splint.

Multifocal neuropathy

Causes of multifocal neuropathy (mononeuritis
multiplex) include:

= malignant  infiltration (carcinoma  or
lymphoma);

* vasculitis or connective tissue disease:

* rheumatoid arthritis,

& systemic lupus ervthematosus,

* polyarteritis nodosa,

* Wegener's granulomatosis;

& sarcoidosis;
& diabetes mellitus;
* infection:

* leprosy,

* herpes zoster,

* HIV,

o Lyme discase;
¢ hereditary neuropathy with liability to pressure
palsies.

Classically, multifocal neuropathy due 1o vas-
culitis presents with pain, weakness and sensory
loss in the distribution of multiple peripheral
nerves. The lower limbs are more commonly
affected. Individual peripheral nerve lesions typi-
cally accumulate in a stepwise fashion acutely or
subacutely, giving a clinical picture which is
patchy and asymmetrical.

Polyneuropathy

Diffuse disease of the peripheral nerves may be
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Table 17.2 Causes of polyneuropathy.

Inherited
See Chapler 18

infection
Leprosy
Diphtheria
Lyme disease
HIV

inflammatory

Guillain-Barré syndrome (Chapter 20)

Chrani¢ inflammatory demyelinating polyneuropathy
Sarcond

Sjtigren’s syndrome

Vasculitis =lupus, polyartentis

Neaplastic
Paraneoplastic (Chapler 19)
Paraprotemnaemig

Metabolic
Mmabetes mellius
Uraemaa

My coedemna
Armyloid

Nutritional
Vitamin deficiency, especially thiamine, macin and B,

ToRic

For example alcohol, lead, arsenic, gold, mercury,
thallium, insecticides, hexane

Drugs

For example isonazid, vincrstine, csplatinum,

metronidazale, mrofuranton, phenytoin,
amiodarone

subclassified according to whether there is sensory
of motor involvement or both. Pathophysiologi-
cally, further subdivision is possible, depending on
whether the site of disease is the myelin sheath
of the nerve fibre itself {(demyelinating and
axonal neuropathies, respectively, distinguishable
by nerve conduction studies). The causes of a
polyneuropathy are summarized in Table 17.2.
Patients may present with distal numbness
andfor paraesthesiae or pain. Molor symptoms in-
clude distal weakness and wasting. Longstanding
neuropathy may result in foot and hand deformity



Figure 17.4 Pes cavus

(pes cavus, Fig. 17.4; claw hand) and severe sen-
sory loss may lead 1o neuropathic ulceration and
joint deformity (Fig. 17.5). There may be coexis-
tent autonomic symptoms (Chapter 7). Clinical
signs are those of widespread distal LMN involve-
ment with muscle wasting, weakness and tendon
arcflexia. Distal position sense loss may result in
sensory ataxia. There may be a characteristic
‘glove-and-stocking' distribution of impairment
of pain, temperature and touch sensation (see Fig.
6.1b), Peripheral nerves may be thickened, Appro-
priate investigation of a patient presenting with a
polyneurapathy is summarized in Table 17,3,
Treatment  of depends  on
the cause. Inflaimmatory neuropathics generally
management in  specialist
Acute inflammatory demyelinating polyneuropa-
thy (Guillain-Barré syndrome) is potentially a
neurological emergency (Chaprer 20). Chronic

palyncuropathy
centres.

warrant

inflammatory  demyelinating
(CIDP) and vasculitic neuropathies may require

polvneuropathy

corticosteroid therapy and/or immunomodulatory
measures including  immunosuppressant  drugs
azathioprine, cyclophosphamide or cyclosporing,
intravenous immunoglobulin or plasma exchange.
Symptomatic treatment may alleviate neuropathic

Merve and muscle Chapter 17

Figure 17.5 Meuropathic nght ankle and foot (Charcol
arthropathy)

Table 17.3 Investigation of palyneuropathy

Enad tests

Full blaod count, sedimentaton rate, ‘:'I!UCO‘EE. urerd,
electrolytes, lwer and thyeaid Tunction, vilamin &,
serum proten electrapharesis, aulo-antibodies

Lirimg
Microscopy for ewidence of vasculitis, glucose,
porphyning, Bence-Jones prolemn

C5F
Raised protein, pariularky nnflammatory
neuropaties

Neuraphysiology
Nerve conduction siudies and EMG

Chest X-ray
For sarcosdass, Carcinoma

Special investigations for selected patients

Merve biopsy, when the cause of 3 deteriorating
neuropathy is unknown despile extensve
investigation, also to confirm vasculitis, leprosy and
chromic inflammatory demyelinating polyneuropathy
Bone marrow biopsy, skeletal survey for suspected
myeloma

specific blood tests for particular suspected conditions,
e q. DMA analysis for hereditary neuropathies, white
cell enzymes for inborn errors of metabelism, Borrelia
antibodies for Lyme disease
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Table 17.4 Diseases causing demyskination, classified according to site and time course.

Central nervous system Peripheral nervous system
Agute Acute disseminated encephalomyeditis (ADEM) Guillain=Barré syndrome (Chapter 20}
{Chapter 16)—rare —relatively common
Chronic Multiple sclerasss (Chapter 16)—comman Chronic inflammatory demyelinating
polyneuropathy (CIDP)—rare
Prejunctional - & -~ Aetylcholine
nerve terminal @ i vesicles
el tﬂtdﬂﬁntlllla{;:}
damage to the o rmaAcetylcholinesterase—inhibited by
neurpmusular junclion ® icholinesterases:
ocours in myasthenia Acetylcholine
Gravis; mast patients receplon
have circulating ) .
antibadies to Sodium !ﬂ"!m_ggﬂ‘i - Muscle gell
acetyleholine receptors MUsCIe CONIraction menlirane Figure 17.6 The neuromuscular
junction.
complications  including  autonomic  [eatures

(Chapter 7) and pain (Chapter 21).

Itis important to distinguish Guillain-Barré syn-
drome and CIDP, both diseases of the peripheral
nervous system, from demyelination in the CNS
iTable 17.4).

Neuromuscular junction

Myasthenia gravis

This is an autocimmune disorder in which most pa-
tients have circulating antibodies to acetyleholine
receptons at the neuromuscular junciion (Fig.
17.6). There may be associated thymus pathology
thyperplasia, atrophy or tumour —thymoma). The
disease is rare, annual incidence is approximately
(04 in 100 000, but with most patients surviving
leng verm, prevalence is almost 1in 10 000, All age
proups may be affected,
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Clinical features

These include:

e [atigable plosis;

e diplopia with limitation of cye movements;

e facial weakness:

e ‘myasthenic snarl’,
e weakness of eyve closure;

e ‘pulbar’ symptoms and signs:
o dysphagia (with nasal
liquids),

o dysarthria (nasal quality);

& involvement of respiratory muscles (acute bul-

bar and respiratory symptoms caused by myasthe-

nia gravis are a newrological emergency, Chapter

200;

= neck and limby muscle weakness, worse at the

end of the day and after exercise ("fatigability’).

regurgitation ol

Investigations

& Serum acetyleholine receptor antibody analysis
(15%: of patients antibody negative).




« “Tensilon’ test: transient and rapid improvement
in clinical features after intravenous injection
of edrophonium (short-acting anticholinesterase
temporarily preserves acetylcholine by blocking its
metabolism). Test best performed ‘double-blind’,
with atropine and cardiac resuscitation equipment
available in view of muscarinic ¢ffects of excess
acetylcholine,

s EMG, including single-fbre studies.

e Thyroid function tests for  associaled
thyrotoxicosis.

¢ Striated muscle antibody analysis, positive in
maost patients with thymoma.

* CTscan of the anterior mediastinum, for thymic
enlargement.

Treatment

s Anticholinesterases, c.g. pyridostigmine, pro-
vide symptomatic relief. However, patients requir-
ing increasing doses may develop muscarinic
cholinergic side-effects including increased saliva-
tion, vomiting, abdominal pain and diarrhoea. In
extreme cases, weakness may worsen (cholinergic
crisis, Chapter Z0).
* Corticosteroids, e.g. prednisolone, are required
for moderately severe discase unresponsive (o
other treatment. They are usually given as an alter-
nate-day regime. Steroids should be gradually
increased from a low dosage as symploms may
initially worsen. Hospital admission is generally
advisable for starting steroids in patients whose
disease is not purely ocular. Once control has been
achieved, the dose may be tapered back in accor-
dance with symptoms,
e Immunoesuppression, e.g. with azathioprine, is
used in combination with corticosteroids for mod-
erately severe discase.
& Thymectomy for thymoma, and for younger pa-
tienis early in the course of the disease to reduce re-
guirements for medical therapy and, in a minority,
achieve complete remission.
e Plasma exchange or inlraveénous immuno-
globulin in preparation for thymectomy and in
severe disease,

Certain antibiotics, such as aminoglycosides,
should be avoided in myasthenic patients because

erve and muscle Chapter 17

Table 17.5 Causes of primary muscle deease.

Inherited
Muscular dystrophies
Metabolic myopathies

Infechon

Gas gangrane

Staphylococcal myositis

Viral infection —espectally influenza, coxsackie, echo
Parasiles —cysticercoss, tnchimosis

Inflarmmation
Polymyastis
Dermatomyosilrs
Sarcond

Meoplastic
Dermatommyositis — may be a parancoplastic
phenomenan (Chapter 19)

Metabolc (acquered)
ThyroloxiCoss
Cushing’s syndrome
Osteomalaca

Towricldrug-induced

Cortigosterods

Halothane — mabignant hyperpyrexia’ (rare)

Other drugs may rarely be associated with mycpathy

of their blocking effect at the neuromuscular
junction.

Other myasthenic syndromes

The neuromuscular junction may rarely be the
site of congenital discase, or of a parancoplastic
disorder { Lambert=Eaton myasthenic syndrome,
Chapter 19).

Myopathy

The causes of primary muscle disease are summa-
rized in Table 17.5. In general, myopathies present
clinically with weakness of the trunk and proximal
limb muscles, There may also be weakness of neck
flexion and/or extension, and of the muscles of
facial expression. The gait is characteristically
waddling. In acquired disorders, muscle wasting
may be relatively mild at least in the early stages
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and the tendon reflexes spared. Investigation of
primary muscle disease includes:
o blood tests:
* ESR, aute-antibodies (in acquired disease),
s creatine  kinase —released  from  damaged
muscle cells;
# EMG —Chaprer §;
» muscle biopsy,

Specific disorders
Muscular dystrophies

Dystrophinopathies

Disease caused by mutations of the X-linked gene
for the muscle protein dystrophin may present in
childhood, or in adolescence or adult life. The
childhood form (Duchenne muscular dystrophy)
is severe. Affected boys typically develop proximal
weakness in early childhood. They may have diffi-
cully rising from a squatting position, using their
hands to “climb’ up their legs (Gowers” sign). Calf
muscles may show pseudohypertrophy (Fig. 17.7)
Because of replacement of muscle fbres with fatty
connective tissue. Children are usually confined to
i wheelchair before their teens, The disease pro-
gresses relentlessly, with death usually from car-
diac and respiratory complications before the age

Figure 17.7 Call paeudohyperonig
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of 20. Less severe mutations may present in adoles.
cence or adult life (Becker muscular dystrophy)
and be compatible with a normal lifespan, though
often with progressive disability. Distinction from
other limb-girdle dystrophies is now possible
through molecular analysis of the dystrophin
pene.

Other muscular dystrophies

Myotonic dystrophy is an autosomal dominant
disorder in which patients characteristically have
abnormally sustained muscle contraction or my-
otonia. This may manifest as inability to release
the grip. Clinically, striking a muscle with a patel-
lar hammer may elicit percussion myotonia and
the condition may also be diagnosed by elec-
tromyography. There are other typical features:
& Dilateral plosis,
# facial weakness,
e wasting and weakness of sternomastoids,
& cataracts,
e cndocrine associations including diabetes melli-
tus, frontal balding and testicular atrophy.
Myotonia may be treated with phenytoin or mes-
iletine. It may also occur with relatively little mus-
cle wasting or weakness in myotonia congenita.
Facioscapulohumeral muscular dystrophy is
also usually an autosomal dominant condition.
IPatients have bilateral facial weakness and winging
of both scapulae. In addition o weakness and
wasting ol proximal epper limb muscles there
is typically weakness of the spinal and pelvic
muscles, patients having a waddling gait and
pronounced lumbar lordosis, Rarer muscular dys-
trophies and congenital myopathics may alfect
the extraccular and pharvngeal muscles.

Other inherited disorders

Metabolic defects, o.g. glycogen storage discases,
may produce muscle weakness, often with pain
and cramps,

Mitochondrial myopathies are discussed in
Chapter 18,

In familial periodic paralysis, bouts of pro-
found muscle weakness, sometimes provoked by



exercise, a high carbohydrate meal, or exposure

to cold, may be associated with hypo- or
hyperkalaemia,
Acquired disorders

Inflammatory myopathies

Polymyositis may occur in isolation or in associa-
tion with autoimimune connective tissue disorders,
eg. systemic sclerosis, Abrosing alveolitis and
Sjogren's syndrome.

Dermatomyositis is the association of an in-
flammatory myopathy with a characteristic lilac
(heliotrope) rash affecting the lace. A purple-red
rash may also involve the knuckles, anterior chest
wall and other sites, particularly extensor surfaces.
In a minority of patients with dermatomyositis,
particularly males aged over 45 years, there is an
underlying malignancy, e.g carcinoma of the
bronchus or stomach.

Merve and muscle Chapter 17

is with corticosteroids and immunosuppressant
drugs, e.g. azathioprine, patients requiring moni-
toring for several years and most being left with
some muscle weakness, One histological variant,
inclusion body myositis, is particularly unrespon-
sive to treatment. This condition, a relatively com-
mon cause of acquired muscle disease, typically
affects older men. There is characteristic selective
involvernent of the finger flexors and quadriceps
muscles. The lack of response to immunomeadula-
tory therapy has led to the view that inflammatory
changes are secondary to an underlving degenera-
tive process in the muscles.

& Penpheral nerve discrders include mononeuropathies,
multifocal newropathies, and polyneuropatiies

& Myasthenia gravis & an autcemmune disorder of the
meuromuscular junction charactenzed chinically by fatiga-
ble weakness typically affecting the extraocular and bul-

ar muscles

® Primary muscle disease (mycpathy) usually presents
with prommal weakness, Relevant investigations include
serum creating kinase. EMG and muscle biopsy. Disos-
diers may be inherited (e.g. muscular dystrophies) or ac-
quired {e.q. polymyositish

Clinical features of inflammatory myopathics
are those of a proximal myopathy but there may be
dvsphagia as a result of pharyngeal muscle in-
volvement, and muscle pain and tenderness,
Arthralgia and Raynaud's phenomenon may occur,

Treatment, lollowing histological confirmation,

Myasthenia gravis

Case history: A 48-year-old wornan presented with a 6-week history of drooping eyelids, worse on the left and in the
evenings, when she also experienced double vision, For 1 week befone her admission to hospital, she had increasing dif-
ficulty chewing and swallowing her food, again warse in the evening, when she also developed sturred speech. Thee
had been no choking but on one occasicn she had expenenced nasal regurgitation while drinking. She had previously
been well and there was no family history of neurological disease, thowgh there was a family history of thyrood disease.
On examination, she had bilateral fatigable ptosis, more marked on the left and incomplate bilateral external ophthal-
moplegia .. involang the extraocular muscles, not the pupils), There was bilateral weakness of eye closure (orbicularis
ocull) and, lo alesser extent, weakness of the other muscles of facial expression. She had aweak, transverse, smile. There
weas weakness of jaw opening and closure, and neck flexion and extension. She had fatigable dysarthna with a nasal
quality, and palatal weakness, In the upper limbs, there was mild bilateral fatigable weakness, without wasting, of del-
toud, triceps and hinger extension. Lower limb power was normal, Tendon reflexes wene symmeltically bisk with down-
going plantar responses. Sensory esting was normal, as was her gait.

Comment: This patient presents the typical pattern of severe generalized myasthenia, with fatgability and oculas, bul-
bar and hmb imvalvernent, The family histery of argan-spedific autoimmune drsease 1s also notewarthy. The combination
of an ophithalmoplegia with weakness of orbicularss ocub indicates myasthenia until proved otherwise, She requires ur-

Continued on p. 146
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g&ﬂ)ﬁ'ﬁ‘%ﬁ_ﬁ hmpﬂah-nlh close monitoring including bedside tests of respiratory function (vital capacity). The pace

s her at risk of a myasthenic crisis {Chapter 20). Other aspects of her initial management include a
m!!di’l'ﬂ language therapist’s assessment of her swallowing and a course of intravencous immunoglobulin to "buy

time" while investigations are carmried out and long-term management instituted (see main text).

See also Multifocal neuropathy in systemic vasculitis (Chapter 19) and Guillain-Barré syndrome (Chapter 200
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Development and degeneration

Some neurological disorders are a consequence of a
pathological insult to the nervous system during
intrauterine development, at the time of birth, or
in the immediate postnatal period. Such condi-
tions are, by definition, static in terms of the un-
derlying pathology, though clinical features may
become manifest only in childhood, adolescence
or even later.

A second group of diseases arises from specific
Eene mutations, with a clear-cut pattern of inheri-
lance —dominant, recessive or sex-linked. These
conditions may be recognizable at birth, but in
many the onset is again delayed to childhood, ado-
lescence or adult life. The underdving pathology
tends to be progressive rather than static,

In a third group of conditions, overlapping with
the second, there is progressive degeneration of
specific parts of the nervous system, which may be
partially genetically determined, but other factors
contribute to the actiology.

Congenital disorders

Cerebral palsy

Definition and aetiology

A range of predominantly motor neurological

deficits may arise from pre- or perinatal insults,
sometimes in combination with learning difficul-

ties, behavioural problems and epilepsy, but often
compatible with survival into adult life. Risk fac-
tors for cerebral palsy are summarized in Table
18.1; of these prematurity is the most important,

Clinical features

Various patterns of disability are recognized.

e Spastic diplegia (Little's disease) —a congenital
spastic paraparesis, sometimes with shortening
and deformity of the legs contributing to the walk-
ing difficulty. The upper limbs are relatively spared
though there may be clumsiness of the hands.

s Spastic hemiplegia —a common form, often
associated with hemianopic and hemisensory
deficits, learning difficulties and epilepsy.

® Athetoid  cercbral  palsy —choreoathetoid
movements developing in early childhood;
children usually have normal cognitive function
though communication may be difficult because
of dysarthria. In the past, a severe form of this
syndrome was caused by neonatal hyperbilirubi-
naemia (kernicterus).

& Other forms may be more severe (tetraplegial,
purely ataxic, or mixed.

Management

The treatment of cerebral palsy includes surgical
correction of associated squints and anticon-
vulsant medication for epilepsy. Despite physio-
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Table 18.1 Risk factors for cerebral palsy,

Antenatal

Fetal hypooda of infection

Developmental abnormalities

Twans

Maternal {and paternal) age

Ferinatal

Prematurity

Postmaturity

Traumatic delivery with neonatal sntracramal
haemomrhage

Postnatal

Preterm infants — hypoxia, hypoglycaemaa, cerebiral
ischaemia or haemarrhage, hypothermia
Full-term infanis —infection, trauma, kerniclerus

therapy, contractures and other deformities may
require orthopaedic intervention. Many children
have special educational needs.

Spinal dysraphism

Definitions

Failure of normal closure of the newral tube during
embirvological develapment, along with a defect of
the overlyving skin and abnormal development of
the bony structures, make up dysraphism. If the
brain is involved, such lesions may be incompati-
ble with life, as in anencephaly, where the brain
and cranial vault are absent.
Spinal dysraphism varies in severity and partic-
ularly affects the lumbosacral region. In a spinal
myclomeningococle, parts of the spinal cord are
extruded in a meningeal sac in the lumbosacral
area, associated with paraplegia and incontinence
insevere cases. Meningocoeles contain meningeal
tissue in the sac but no neural elements, Both these
anomalies are associated with hydrocephalus (see
below). Spina bifida ocoulta is the mildest form of
dvsraphism, where there is a failure of fusion of the
viertebral archies) but nosac, A lumbar wift of hair,
dimple, pit or sinus may overlic the defect. In
many normal individuals, failure of fusion of a ver-
tebral arch is an incidental radiological finding.
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Aetiology

The cause of neural tube defects is unknown but
several risk factors have been identified:

* history of neural tube defect in a sibling,

* trisomy 13 or 18,

» folate deficiency in early pregnancy,

* modest increase in risk associated with some
anticonvulsants in pregnancy, particularly sodium
valproate.

Management

Treatment of severe anomalies in neonates in-
volves complex surgery and poses ethical prob-
lems, as surviving chilcdren are generally very
severely disabled. The condition can now be diag-
nosed antenatally by fetal ultrasound examina-
tion, and elevated maternal serum and amniotic
fluid alpha-fetoprotein levels.

Spinabifida occulta may present later in life with
recurrent bacterial meningitis as a result of the
presence of a sinus linking a skin dimple with the
meninges. Alternatively, patients may develop a
partial cauda equina syndrome. Investigation by
MR {Fig. 18.1) mav reveal a tethered cord or an in-
traspinal lipoma or hacmangioma in association
with the bony defect, for which surgery can pre-
vent further progression,

Infantile hydrocephalus

Aetiology

Congenital hvdrocephalus is frequently associated

with dvsraphism and with other congenital mal-

formations, including:

e cerebral aqueduct stenosis,

e Dandy-Walker syndrome —outflow  obstruc-

tion 1o the fourth ventricle with associated failure

ol development of the cerebellar vermis,

& Arnold-Chiari malformation —herniation of

cerebellar tissue and sometimes the lower part of

the brainstem through the foramen magnum.
ther factors may contribute to the develop-

ment of hyvdrocephalus in the neonatal period, in-



Figure 18.1 Spinal MRl showing
tethered spinal cord, extending low
into the lumbar theca, The elongated
cord comtains a flud-hlled cavity =a
lumbar syrinx (s}, Two parasagittal
scans are shown, because of the
patient’s scolioss.

cluding trawma, haemorrhage, meningitis and,
rarely, tumours.

Clinical features

Enlargement of the head may occur in nfern, ob-
structing labour. More usually, infants appear nor-
mal at birth but subsequently show:

e progressive enlargement of the head (which can
acour in infancy as the cranial sutures have not yet
fused), with a tense anterior fontanelle, thin scalp
with dilated veins, and a ‘cracked pot’ skull percus-
SI0 Nede,

e lidd retraction and impaired upgaze, giving the
eyes a ‘setting sun’ appearance,

e delayved  development,  learning  difficulties,
seizures, optic atrophy, spastic paraparesis.

Management

The diagnosis of hydrocephalus, if noet clinically
obwious, may b suspected from accurate sugces-
sive head circumilerence measurements, and con-
firmied by skull radiograph, or more usefully by CT
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cranial scan. Shunting the ventricles is usually
required 1o prevent further deterforation. Other
neurosurgical  procedures will depend on the
cause, ¢.g. foramen magnum decompression for
Amnold=-Chiar malformation. In some children
with infantile hyvdrocephalus, the ventricular en-
largement may spontancously ‘arrest’, the patient
surviving treatment  into aduolt life,
though usually with severe physical and mental
deficits.

without

Cerebral structural anomalies

Numerous malformations of the brain itsell have
been described; many may be incidental fincings,
e.g. porencephalic cysts communicating with the
ventricles, whereas others may delay development
and be associated with neurological deficits and

epilepsy.

Intrauterine infection

With increased uptake of rubella immunization,
and screening in pregnancy for rubella and
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syphilis, congenital infections are increasingly
rare.

Congenital rubella is characterized by cataracts,
hearing loss, severe learning difficulties and con-
genital heart disease.

Congenital neurosyphilis resembles the adult
disease {Chapter 14) but with more rapid progres-
sion and certain specific features —deafness, inter-
stitial keratitis and deformed teeth,

MNeurogenetics

Most parts of the neuraxis are “targets’ for genetic
defects, which may selectively damage specific cell
populations, or may exert more diffuse effects.
With advances in molecular genetics, the diagnosis

of many of these conditions can now be confirmed
by DMNA analysis.

Cerebral cortex

Both Alzheimer's disease and prion disease may be
inherited (see below).

Basal ganglia

Huntington's disease

This autosomal dominant disorder is characterized
in its most typical form by progressive chorea and
dementia, with an age of onset of 3540 vears.
There is also a juvenile form where rigidity
predominates over chorea (Westphal variant).
Though the chorea may be partially alleviated by
drugs, the condition is relentless, death ensuing
usually within 15 years. Pathologically, there is at-
rophy of the caudate nucleus, along with more
generalized cercbral atrophy. The disease mutation
can now be detected directly by DNA analysis. This
development has posed enormous ethical issues,
because of the devastating implications of a posi-
tive diagnosis for the patient and their entire
family. It is important o distinguish between diag-
nostic testing, to confirm the diagnosis in a pa-
tiemt suspected of having the condition, and
predictive testing (lesting a relative at risk). Indi-
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viduals requesting the latter should be referred for
specialist genetic counselling.

Wilson's disease

This is a rare autosomal recessive defect of copper
metabelism. Levels of serum copper and cerulo-
plasmin, the copper transport protein, are low and
copper is deposited in the tissues, particularly the
liver and basal ganglia. The disease may present in
childhood with cirrhosis, or in adolescence, where
the neurological features dominate. These include
an akinetic-rigid syndrome, dystonia, cerebellar
signs or sometimes neuropsychiatric manifesta-
tions, even frank psychosis. Copper is also depo-
sited in the cornea, as Kayser=Fleischer rings,
detectable on slit-lamp examination. The diagno-
sis of Wilson's disease, based on serum copper and
ceruloplasmin, Kayser-Fleischer rings, increased
urinary copper excretion, and, if necessary, liver
biopsy, is important, as the condition is treatable
and is fatal without therapeutic intervention. The
mainstay of treatment is penicillamineg, a copper-
chelating drug.

Cerebellum

Friedreich's ataxia

This rare autosomal recessive disorder presents in
childhood with progressive ataxia, tendon areflex-
ia and upgoing plantar responses. Skeletal deformi-
ties including kyphoscoliosis and pes cavus are
penerally found, as are electrocardiographic abnor-
mialities, indicative of underlying cardiomyopathy,
which is the usual cause of early death in this con-
dition. DNA diagnosis is now available.

Late-onset ataxia

A number of conditions, generally with autosomal
dominant inheritance and preserved tendon re-
flexes (hence distinet from Friedreich’s ataxia),
present in adult life with a progressive cerebellar
syndrome. DMA testing is possible for several of
these spinocerchbellar ataxias (SCAs). The differen-



Table 18.2 Diiferential diagnosis of cerebellar atawa

inhented
Friedreich's ataxia
Other hereditary ataxias

Congerital

Cerebellar hypoplasia
Arnold-Clhian malformation
Dandy-Walker syndrome

Trauma

infection

Cerebellar abscess

Tuberculosis

Postwral, e.q. vancella in childhood

inflarmmation
Multiple scleroses

Neoplaste

Cerebellar astrocytoma, hasmangioblasioma,
metastases

Paraneoplastic

Vascuwlar
Infarcton
Haemorrhage

Metabolic
Myxoedema (rarely)
Towrcidrug-induced
Alcohol

Phenytloin

Degeneratne
Multiple system atrophy

tial diagnosis of cerebellar ataxia is given in Table
18.2.

Corticospinal tract

Hereditary spastic paraplegia

This is a disorder characterized by progressive spas-
tic paraparesis, often apparent in childhood, with a
typical ‘scissoring’ gail, and associated skeletal de-
formities including pes cavus. In its “pure’ form,
which is usually inherited with an autosomal dom-
inant pattern, there s little or no clinical evidence
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of sensory involvement and sphincter dysfunction
occurs late, il at all. There are, however, various
‘complicated” fonms where the spastic paraparesis
cocxists with other deficits. Furthermore, autoso-
mal recessivie and sex-linked modes of inheritance
are seen.

Optic nerve

Leber’s hereditary optic neuropathy

This is a condition that typically presents in ado-
lescence or carly adult life with subacute unilateral
then bilateral visual failure as a result of optic nerve
disease. Patients are generally left with severe visu-
al deficits. The disease is more common in males,
for reasons that are unclear, as the underlying
genetic defect is not sex-linked but is a mutation
of mitechondrial DNA (see below).

Anterior horn cell

Hereditary spinal muscular atrophies

These specifically target anterior horn cells, with
LMM signs of wasting and weakness in affected
muscle groups. There are numerous variants,
ranging from a fatal infantile form (Werdnig-
Hoffman discase) to milder generalized disease
presenting later in childhood or i adolescence
(Kugelberg-Welander  disease).  Even  milder
forms may be confined to a single limb or show
other focal distributions and a normal life ex-
pectancy. The pattern of inheritance is usually
autosomal (or sex-linked) recessive.

Peripheral nerve

Charcot-Marie-Tooth disease (CMT)

CMT is the name given to a clinically and geneti-
cally heterogeneous group of disorders, rather than
a single disease. These conditions are also known
as hereditary motor and sensory  nearopathy
(HMSM).
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Figure 18.2 Charcot-Mane-Tooth disease.

The most common variant (CMTIA) has an au-
tosomal dominant pattern of inheritance, and can
now be diagnosed by DNA analysis. Patients pres-
ent with slowly progressive distal wasting and
weakness, particularly affecting the anterolateral
muscle compartment of the leg. This distribution,
in combination with pes cavus, produces a charac-
teristic appearance of the lower limbs (Fig. 18.2).
Tendon reflexes are usually absent; sensory loss
may be relatively mild, Peripheral nerves may
be palpably thickened. Electrodiagnostic studies
show marked slowing of nerve conduction veloci-
ties. Histological examination of peripheral nerve
biopsies reveals segmental demyelination, in keep-
ing with the electrical Andings, and associated hy-
pertrophy. CMTZ resembles type 1 but the age of
onset may Be later and nerve conduction velocity
is relatively preserved, reflecting underlying axon-
al rather than demyelinating pathology. The prog-
nosis of CMT Is extremely variable, even within
families. Some patients are wheelchair-bound by
the tme they reach middle age, whereas others are
asymptomatic throughout a normal lifespan.
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Other rarer genetic causes of a peripheral new-
ropathy may be associated with specific metabolic
defects, e.g. familial amyloidosis, porphyria (Chap-
ter 19) and the leucodystrophies (Chapter 16).

Muscle

Muscular dystrophies

These may follow autosomal dominant, autosomal
recessive, or sex-linked patterns of inheritance.

The major conditions are described in Chapter
17

Other myopathies

Many other rare congenital myopathics have
been reported, as have metabolic disorders that pri-
marily affect muscle tissue, Of particular interest
are the mitochondrial defects. These commonly
arise from mutations of mitochondrial, as opposed
tonuclear, DNA. Patients present with chronic pro-
gressive external ophthalmoplegia (superficially
resemibling ocular myasthenia), or combinations
of multiple other neurological and systemic fea-
tures, g, ataxia, dementia, neuropathy, epilepsy,
relinitis pigmentosa, generalized myopathy, car-
diomyopathy and lactic acidosis, Characteristic ab-
normalities may be seen with specialized staining
of muscle biopsies (‘ragged red fbres’). Mutations
of mitochondrial DNA may be detectable in blood
or muscle, Point mutations in the mitochondrial
genome show a maternal pattern of inheritance,
offspring receiving all their mitochondrial DNA
from the ovam

Meurogenetic tumour syndromes

Mutlations in genes with presumi_\r.l Tumour sup-
pressor’ function lead 1o disorders characterized
by tumours, hamartomas, cysts and other abnor-
malities in multiple organs, but with a predilection
for the nervous system. The major features of these
conditions, which generally exhibit an autosomal
dominant pattern of inheritance, are summarized
in Table 18.3.



Table 18.3 Neurogenetic tumour syndromes
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Disease Mervous system

Skin Other clinical features

Neurofibromatoss type 1
{von Recklinghausen
disease)

Penpheral and spinal
neurafibromas

Optic nerve glioma

Glioma

Learming diffsculties

Meurofibromatosis type 2 Bilateral acoustic meuroma
Meningima

Glioma

Peripheral and spinal

schwannomas

Tuberous sclerosis Learning difficulties

Epilepsy

Cerebral tubers and
nodules

Ghoma

von Hippel-Lindau disease Cerebellar
haemangoblastoma
{occasionally alta

spinal)

Café-au-lait spots Lisch nodules on ins

Skefetal deformaties
Phaecthromocytoma

Dermatofibromas

Few calé-au-lait spots Cataracts {usually

ASymMpLomanc)
Adenoma sebaceum Retingl phakom.as
Subungual fibromas Rhabdomyomas
Hypopigmenied Renal cysis
patches
Shagreen patches Renal angoohpornas

Retnal ang:omas

Renal cysts (also other
Croans)

Renal carcinoma

Phasachromocytoma

Various other neurocutaneous. syndromes should be considered separately Trom those listed in this table as they ane not
assocated with tumours, nor are they necessanly inherited, For exampde, Stunge<Weber syndrome consists of the
combunation of a cerebral artenovenous maliormation (wath calofication) and a facal port-wnne s1ain on the same side
Fatients commaonly present with epilepsy and contralateral hemiparess

Neurodegeneration

One of the most common neurodegencrative dis-
orders, Parkinson’s disease, has been discussed in
detail in Chapter 12, Others, with a clear-cut ge-
netic actiology, are described above. The remain-
der of this chapter is concerned with two neuronal
populations in the CNS that are subject 1o degener-
ative disease:

e cerebral corex, in particular neurones invalved
in cogmtive function,

¢ motor neurones (LUIMN and LMN),

Dementia

Dementia is defined as significant impairment
(sufficient to interfere with normal work or social
function) of two or more domains of cognition,
one of which must be memory. There must be no

evidence of delirium. Most patients with dementia
have degenerative discase of the brain, though
there are other causes (see below).

Alzheimer's disease

Alzheimers disease (AD) is the most common
cause of dementia in all age groups, occurring with
markedly increased frequency in the elderly. Itisa
neurodegenerative disorder characterized patho-
logically by intracellular neurofibrillary tangles
composed of ‘paired helical filaments’, and extra-
cellular newritic plagques containing an amyloid
core, along with nearonal loss (Fig. 18.3).

Aetiology and pathogenesis

Chemical analysis of the contents of neuritic
plaques has revealed that their core is largely com-
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Figure 18.3 Alzheimers disease —neuropathological halks
marks. (a) Meurofibrillary 1anales, (b newritic plagues

posed of a peptide, amyloid beta-protein, which
is a fragment of a much farger protein, amyloid
precursor protein (APP), encoded by a gene on
chromosome 21, The ceniral role of amyloid in AD
pathogenesis has been established from rare in-
stances of familial AD caused by a mutation i the
AT gene. Previous observalions on patients with
Down's syndrome (trisomy 21) also support a
pathogenctic role for amvlold, as these individuals
develop premature features of AD and may be al
risk of excess amyloid formation fram their extra
copy of the APP gene. But the cause(s) of AD must
e more complex than amyloid formation alone,
as the great majority of cases are non-familial, and
in some familial examples mutations have been
identificd in genes other than that coding for AP,
A specific isoform of the hpid transport protein
apolipoprotein E has been identified as an inde-
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pendent risk factor for the development of both fa-
milial and sporadic AD,

Regardiess of the underlying molecular mecha-
nisms, the end result of the pathogenetic process
in AD is the death of neurones in specific arcas of
the cerebral cortex concerned with aspects of cog-
nition, notably the hippocampus and adjacent
structures, and the temporal neocorlex. Some
deeper structures are also involved, e.g. the nucleus
basalis of Meynert in the frontal lobe. Cholinergic
neurones are particularly affected, providing a rat-
ionale for the use of cholinergic-enhancing drugs
to improve memaory in this disease,

Clinical features

Early in the course of the illness, memaory loss is ap-
parent, particularly for recent events. Patients have
difficulty learning and retaining new information.
The history is frequently obtained from near rcla-
tives rather than patients themselves, who may be
unaware of their problems.

Later, the impairment of memory, along with at-
tention deficits, leads to disorientation in time.
There are word-finding difficulties and loss of gen-
eral knowledge. Perceptual deficits may be accom-
panied by hallucinations and delusions, Finally,
there is severe global loss of cognitive function —
amnesia, aphasta, apraxia and agnosia. Personality
disintegrates, with behavioural disturbances, in-
continence, increasing dependence and death
within 5=10 years.

Diagnosis

There is no specific test for AD in life. However,
carcful application of clinical diagnostic criteria is
accurate in more than 80% of cases. [t is important
lo cxclude other causes of dementia, particularly
those that might be amenable to treatment (Table
15.4).

Management

Systemic illness, e.g. infection, can exacerbate
dementia, hence attention should be paid to the
patient’s general health, including aveidance of



Table 18.4 Causes of dementia,

Inherited

Familial Alzheimer's disease
Huntington's disease

Some cerebellar atamas
Wilson's dsease

Trauma
Subdural haematoma
Other severe head injuries

Infection

Syphilis

Subacute sclerasing panencephalitis

AID%-related dementia

Progressive multifocal leucoencephalopathy

Cerebral Whipple's disease (associated with arthntis and
gut sympioms)

Inflarmmation
Multiple sclerosis
Sarcond, lupus, vasculits

Neoplasm

Frontal umaours

Muluple cerebral metastases

Hydrocephalus secondary to postenor fossa tumaour (NB
normal-pressure hydrocephalus, i the absence of a
structural cause, may present wath demeniia —see
text)

Paraneoplastic

Vascwlar
Multi-infarcl dementia

Metabaohc

Myztedema

Vitamin B, deficiency

Chronic organ failure —Chapler 19

Dvugsitoxing
For example barbiturates, aloohol, lead

Degenerative

Alzneimers disease

Pick's disease

Prion diseases —may also be considered both inherted
and transrmissible

Parkinson's disease (occasienally) and other
akinetic-rigid syndromes (see text)
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sedative drugs (unless clearly indicated), alcohol
and fatigue.

Simple memory aids are helptul early in the dis-
ease, e.g, labels, diaries. Matients should wear Med-
icalert bracelets. The driver licensing authority
should be notifed.

Various cholinergic-enhancing drugs have been
used to improve memory carly in the discase,
albeit for only a few months, most notably the
cholinesterase inhibitors donepezil, rivastigmine
and galantamine (the lastis also an agonist at nico-
tinkc receptors), Memantine affecis glulamate
transmission and is licensed for use in moderate to

_severe AD in the UK. No drugs are yet known to al-

fect disease progression in AD. Furthermore, symp-
tomatic treatment, c.g. with donepezil, should be
continued only if the patient or more likely their
carer(s) are aware of clear benefit to quality of life,
Other drugs with a role in treating non-cognitive
features in AD include antidepressants, neurolep-
tics and anxiolytics.

Later in the illness, with increasing dependence,
the brunt of the patient's management often falls
on the spouse or other near relative, usually them-
selves elderly, who act as carers with little respite.
There are, however, external support services, ¢.8.
psychiatric care in the community, day hospitals,
opporiunities for respite care, and information
from specialist organizations, e.g. the Alzheimer's
Disease Sociely.

Other causes of dementia

Degenerative diseases

Prion diseases are a group of rare neurodegenera-
tive disorders in animals and man, previously
classified together largely on the basis of shared
histological characteristics  ("spongiform  en-
cephalopathies’). The archetypal human disorder,
Creutzfeldi-Jakeb disease (CJD), illustrates the
remarkable characteristics common to these con-
ditions in that it is potentially both inherited and
transmissible.

The molecular basis for these phenomena resides
in the infectious pathogen of the spongiform en-
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coephalopathies, termed the ‘prion’. This entity is
unique in being composed entirely of protein (the
prion protein, Prl*), with no evidence for a nucleic
acid component, and is highly resistant to heat
and formaldehyde. Furthermore, there is a normal
isoform of Prl}, present in uninfected cells, and en-
coded by a normal human gene. The precise chem-
ical nature of the difference between the cellular
and pathogenic isoforms of PrP remains unknown,

Most instances of CJD are sporadic, where the
underlying mechanism may be somatic mutation
of the Prl’ gene. Familial CJD (10-15% of cases) is
inherited as an autosomal dominant trait, and is
due to a point mutation of the Pri* gene. Infectious
CJD has been documented in various iatrogenic
circumstances, e.g. following accidental inocula-
tion of patients with prions at surgery, or from
corneal grafis, or the use of growth hormone made
from human pituitary extract. These instances
show the incubation period for CJD to be very
long —usually several vears. Intense research and
media interest and concern in these conditions,
despite their rarity, has recently been stimulated by
a variant of CJI, attributed to human consump-
tion of prion-contaminated beef (bovine spongi-
form encephalopathv).

Clinically, CJI3 is characterized by a rapidly pro.
gressive dementia, death usually ensuing within
1-2 vears, sometimes associated with cortical visu-
al problems and motor features, e.g. myvoclonus,
and occasionally muscle wasting and fasciculation.
The EEG mav show a characteristic abnormality,
‘periodic complexes’. Variamt CjId occurs in
vounger patients and initially presents with psy-
chiatric features, sensory disturbance and ataxia
befare the onset of dementia. Neuroimaging and
other investigations are remarkably normal in
these conditions, though a characteristic appear-
ance of the thalamus on MR has been described
in many patients with variant CJD, the diagnosis
being confirmed onlv by brain biopsy or al autop-
sv. There 15 no treatment for the spongiform
encephalopathies.

Other degencrative dementias may be distin-
suished from ALY by different histological appear-
ances of the brain at autopsy (o5, Pick's disease),
Furthermaore, the neurodegeneration in these con-
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ditions tends to be confined, at least initially, to the
frontal or temporal lobes (frontotemporal demen-
tias). Patients therefore present with dementia of
frontal type—changes in personality, social be-
haviour and higher executive function (Chapier
3), often associated with a progressive non-fluent
dysphasia (as a result of focal {rontal lobe atrophy).
Alternatively, they may develop semantic demen-
tia, with word-finding difficulties and loss of gen-
eral knowledge (as a resull of focal temporal lobe
atrophy). The progressive dysphasia in these latter
patients remains fluent. Pick’s disease is more like-
ly to be encountered in younger patients.

Dementia may also be associated with move-
ment disorders, e.g. Huntington's disease and pro-
gressive supranuclear palsy (Chapter 12). In these
instances, the dementia is often described as "sub-
cortical’, with prominent slowing of cognitive
function (bradyphrenia), personality and mood
changes, and relative absence, at least initially, of
the focal cortical deficits (e.g. aphasia, apraxia and
agnosia) so typical of AD.

Some degenerative dementias show a mixture of
cortical and subcortical features. In particular,
dementia with Lewy bodies (DLB) is increasingly
being recognized as a relatively common cause of
dementia. Lewy bodies are the major histological
feature of Parkinson's disease when confined to
nigrostriate neurones (Chapter 12), but in this
condition, as the name implies, they are more
widely distributed, Distinguishing features of DLE
include:

e {luctuating cognition with nocturnal confusion,
e visual hallucinations,

& cvidence of Parkinsonism,

e worsening of clinical features with neuroleptic
and antiparkinsonian drugs, even in small doses,

Some patients with apparently straightforward
idiopathic Parkinson’s disease develop dementia
spane years after the onset of the movement disor-
der (Parkinson's disease with dementia, 'DD). In
such circumstances, it can be difficult 1o know
whether the patient has AD superimposed on
Parkinson’s disease or has developed more wide-
spread Lewy body changes, Arbitrarily, patients are
said to have DLE if the movement disorder and de-
mentia present within a year of each other, and



PDD f the onset of dementia is delayed by more
than a year after the emergence of Parkinsonisim.

Mon-degenerative causes of dementia

Multi-infarct dementia

This is a relatively common condition, caused by
recurrent  thromboembolism  [rom  extracranial
sources or, more commonly, small-vessel discase in
the brain {Chapter 11). Clinical features suggesting
vascular dementia include:

* abrupt onsel and stepwise progression, unlike
the typical gradual progression of AD,

* presence of vascular discase elsewhere, and of
vascular risk factors,

* combined cortical and subcortical deficits,

* nocturnal confusion, Muctuating cognition,

¢ emotional lability and other features of pseudob-
ulbar palsy (Chapter 4).

Treatment of multi-infarct dementia is limited to
management of vascular risk factors, in an attempt
1o avoid further progression.

Other non-degenerative causes of dementia are
listed in Table 18.4. Many of these are potentially
amenable 1o treatment. Two conditions, for which
surgical treatments are available, warrant more de-
tailed consideration.

Chronic subdural hacmatoma

This occurs predominantly in the elderly and may
follow relatively miner head injury. Indeed, a his-
tory of trauma is not always obtainable, perhaps in
part bocause of the delay (months or even years)
before presentation. The typical elinical setting is
i an elderly patient, predisposed 1o haematoma
formation by cerebral atrophy and hence stretch-
ing of veins in the subdural space. Minor head
trawma, ¢.g. in the context of alcobholism, may trig-
ger bleeding, especially ina patient whao is prone to
recurrent haemorrhage because of a coagulation
defect.

Pathologically, a gradually expanding cavity de-
velops, filled with yellow or brown fluid as a result
of breakdown of blood, and surrounded by a mem-
brane. The mechanism of enlargement of the
haematoma with time was originally thought to
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Figure 18.4 CT crandal scan showang chronic subduzal
haematoma

involve protein degradation and hence mncreasing
asmolic pressure within the cavity, bul recurrent
bleeding is now judged the more important patho-
genetic factor, The expanding haematoma exerts
mass effect with shift of midline structures (unless
bilateral subxlural haematomas are present).

Clinically, patients may present solely with de-
mentia but there may also be fluctuations in con-
scious level, epilepsy, signs of raiscd intracranial
pressure and focal nevrological deficits.

The diagnosis is usually apparent on CT cranial
scan (Fig. 18.4), though difficultics may arise
early in the course of the condition, when the
haematoma 1s isodense with brain tissue, particu-
larly if bilateral lesions are present and hence there
is no midline shift. Treatment is by surgical evacu-
ation of the haematoma through burr holes, often
with dramatic benefit,

Normal-pressure hydrocephalus

This is suggested by the classic clinical triad of:
e clementia,

o pail disturbance,

o carly urinary incontinence.
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Gross ventricular enlargement without cortical at-
tophy is seen on CT cranial scanning and lumbar
puncture reveals normal CSF pressure. The patho-
genesis of the condition is obscure. Though a sin-
gle reading of CSF pressure at lumbar puncture is
likely to be normal, continuous intracranial pres-
sure monitoring over 1-2 days may reveal waves of
raised pressure, Results of surgical treatment by
ventriculoperitoneal shunting are variable.

Motor neurone disease

Motor neurone disease (alternatively known as
amyoetrophic lateral sclerosis) is a progressive de-
generative disorder of cortical, brainstem and

spinal motor neurones (i.e. both UMNs and
LMMs),

Epidemiclogy

The incidence of motor nevrone disease is 2 per
104 000 per year. There is a slight male preponder-
ance (1.5: 1) and the condition is more common in
the middle-aged and elderly, with peak onset al
around 60 vears. Approximately 5-10% of patients
have a family history, suggestive of autosomal
dominant inheritance, with a vounger age of onsel
inthese individuals, Among the familial patients, a
proportion have identified mutations in the gene
for the enzyme superoxide dismutase,

Aetiology and pathogenesis

Two mechanisms of motor neurone degencration
are currently considered likely 1o contribute to the
pathogenesis of this discase:
& excitoloxicity —toxing interacting with gluta-
mate recepiors resulting in cellular calcium over-
bexadd,
& free radicals — motor neurone damage by a cas-
cade of reactions initiated by electron capture by
oxypen free radicals, ez superoxide and peroxide.
Ihese two mechanisms may act together. Thus,
oxygen free radicals are generated in response Lo a
rise in intracellular calcium, which may in turn be
induced by unidentified excitoloxins.
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Clinical features and prognosis

Patients typically present with wasting and weak-
ness of upper limb, more commonly than lower
limb, muscles. Cramps and fasciculation may pre-
cede other motor symptoms. Examination shows a
combination of LMM and UMMN signs., The diagno-
sis is straightforward when such signs coexist in
the same region (e.g. wasted arms with brisk upper
limb reflexes) and several regions (cranial nerves,
arms, legs) are affected, with evidence of discase
progression. However, difficulties may arise carly
in the evolution of the illness, when only LMN or
UMM signs are present in one limb. Furthermore,
10% of patients show only LMN signs throughout
iformerly termed the ‘progressive muscular atro-
phy’ variant),

Motor signs are usually asymmetrical, at least
initially. Sensory signs are absent and there is
ne sphincter invebrement beyond constipation
caused by pelvic and abdominal muscle weakness
and reduced fluid intake. A few paticnts develop
dementia of frontal type.

A minority of patients present with dysarthria
and dvsphagia (the ‘progressive bulbar palsy” vari-
ant). Signs of a mixed bulbar and pscudobulbar
palsy are present, eg. a wasted, lasciculating
tongue bul brisk jaw reflex. These patients are at
risk of chest infection as a result of aspiration, com-
pounded by ventilatory muscle weakness., These
complications also develop in patients presenting
with limb involvement, as the majority progress to
bulbar symptoms. Other features of advanced dis-
ease include:

e depression, with increasing social isolation,

& weight loss, malnutrition and dehydration be-
cause of dysphagia,

o venous thromboembolism, because of immobil-
iy,
o ventilatory failure, the usual cause of death.

The median survival in motor neurone disease is
4 years, with a worse prognosis in patients with
bulbar enset. Only 10% of patients survive 5 years
or more, those with only LMN signs having a bet-
ter outlook.



Investigations and diagnosis

Blood tests are usually normal apart from possible
modest elevation of creatine kinase.

EMG typically reveals widespread evidence of
denervation as a result of anterior horn cell dam-
age. Merve conduction studies exclude a motor
neuropathy masquerading as motor neurone dis-
ease with purely LMM features.

Spinal imaging by MR may be needed to ex-
clude cord or root compression in atypical cases.

Bulbar discase with solely LMN features may
mimic myasthenia gravis, which may require
formal exclusion by appropriate investigation
(Chapter 17), as it is eminently treatable. Unlike
myasthenia, motor neurone disease only very
rarely involves eye movements,

Because of the grave prognostic implications,
motor neurone disease should be diagnosed with
certainty only on the basis of strict clinical criteria,
ideally coexistent LMN and UMN signs in several
regions, with evidence of progression. All other
cases are only possible, or at worst probable, motor
neurgne disease, and care should be taken o ex-
clude other potentially treatable conditions.

Management

Drug treatment

Most drug treatment is symptomatic:

e anticholinergic drugs for reducing saliva secre-
tion when swallowing is difficult (other approach-
es Lo this problem include injection of botulinum
toxin into the salivary glands),

e baclofen, dantrolene, tzanidine, diazepam for
spasticity,

® quinine for cramy,

& antidepressants,

e [axalives (with increased Nuids) for constipation,
e apiates, diazepam —terminally for symptomatic
reliel of dyspnoea.
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The excitotoxicity theory of motor neurone dis-
case pathogencsis has yielded a drug, riluzole,
with antiglutamate activity. This has been shown
to prolong life in motor neurone disease, bul only
for a few months in selected patients.

Other measures

e [Physiotherapy.

o Communication aids for dysarthria,

s Adaptations at home —assessed by an experi-
enced occupational therapist.

& Advice from speech therapists and dietitians for
dysphagia.

e More severe dysphagia may require percuta-
neous endoscopic gastrostomy to bypass the
defective swallowing mechanism and permit ade-
quate fluid and nutritional intake.

& Assisted ventilation for respiratory failure may
be justificd, e.g. for nocturnal support, when other
aspects of motor function are refatively preserved,
hut raiscs ethical issues in patients with advanced
disease where life may be prolonged but so may
suffering.

o Hospice care may be required terminally.

o Information and patient support is provided by
the Motor Meurone Disease Association in the UK.

= Congenital neurglogical disorders, e.g. cerebral palsy,
generally have statc rather than progressive underhing
pathology, though they may present in adult life

o Neurogenetic diseates may seleciively ‘target’ specific
newronal populations

* Meurodegenerative disorders, which may or may nat
be inherited, also typically result in selectve neurgnal
damage

& Treatable causes of dementia should be excluded
before arriving at a diagnosis of a neurodegeneralive
condition

159



Chapter 18 Development and degeneration

Eehamers diehse

Case history: A 70-year-old waorman came to the clinic at her family’s request. They were concerned about her memary
but she said she felt well and that her memorny was no worse than that of her contemporaries. Her son remarked that
the patient’s cognitive problems began 2 years previously when she was widowed. At first, they were atuibuted to de-
pression consequent on the bereavement and she was treated with antidepressants. Her mood improved but she re-
mained forgetful and had difficulty wath daily tasks, particulardy handling money, Later she stopped attending all the
social activities with which she had been involved. Her family noticed she was less careful about her personal appearance
and housework, about both of which she had previously been meticulous. General examination was normal. Bedside
tests of cognitive function showed her 1o be discrientated for the date and month but she knew the year and the day of
the week. She was able to repeat three words given to her by the examiner but could not remember any of them 5 min-
utes later. She knew the name of the Prime Minister but not the Leader of the Opposition, and was unable to recall any
recent news events. Though she could name a watch and a pen, she could not name the winder or nib. She could draw
a clock face but could not place the hands on it. Har mini-mental state examination scone was 18/30. Neuralogical ex-
amination of her cranial nerves and limbs was normal, A diagnosis of probable Alzheimers disease was made. Routine
blood tests were non-cantributory including thyroid funciion, syphilis serclogy and vitamin B, estimation. CT cranial
scan showed moderate cerebral atraphy but no local lesion. She was staried on donepesd. Six months later, her mini-
mental score was 20/30. However, by 2 years after her presentation she was unabile to manage independently, even with
family support. and was moved 10 a nursing home where she could be supervised 24 hours a day.

Comment: There are several typical features of Alzheimer's disease in this patient’s case including her age, the insidious
onset, early involvernent of memory and language function and negative results of general neurological examination
and screening investigations. The patient’s lack of awareness of problems which had concerned her family is character-
istic of an "organic’ dementia. Though neswer deugs such as doneperd can allsviale symptoms of Alzheimer's disease tem-
porarily, they do not influence the progression of the underlying diseate process.

Maotor neurone disease

Case history: A 65-year obd man presented wath a 3-month progressme history of speech and swallowing difficulties.
His symploms weere worse in the evening, when his speech became slurmed and he struggled to finish his meal. Abnor-
mal examination findings at this stage conssted solely of faugable dysarthna with a nasal quality 1o his speech, A pre-
sumptive climical diagnosis of myasthenia graves was made. Single-libre EMG studies provided some support for this
diagnosis but he had no acetylcholing receptor antibodies in his bload. An edroghonum (Tensilon) test was not carned
out due 1o cardiag risk. He was reated with pyrdostigrrene, an anticholnesterase, and oral corticosteroids in gradually
increasing goses, There was no obpecinee benelil. Three months later, hes vafe remarked that he had become more ema-
tional than usual, easily being tnggered into uncentraliabie lacahter or lears. Re-examination at this time sevealed wado-
spread fasoculation in ail four hmbs, even alter pyndostigming had been disoontinueed, His tongue was also fasciculating
and moved siowly. The jav refllex had become brisk, as were all the b tendon reffexes, and both plantar resporses
WoeTE upgoIng.

Comment: The main different al d.<'=:]r:r: ws O d P toar bovever mGhor feErOne) nnh:lr lies between rn‘ya;lhemﬂ O avis
dfid mator neurone disease. This patient presenied vath fangable dysarthna and dysphagia suggesting myasthenia bul
1he absence of acelylcholine receplor antibodies and lack of response 10 treatment were of concern, Single-fibre EMG
slugies provide heiplul supporine exdende for a diegross of myasthena but (he findings need not be specfic. Witlun
3 maning he had developed pieudobuloar (upper motar neuone) features — emotional labdity, slow tongue move-
meris, brsk jaw redlex —and a minture of iower and upper motor newone signs i the limbs, The diagnosis therefore had

12 D@ tensea 1o molar neungne disessie. Fasticubations are a recognised side-eliect of anticholinesterases,
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specialties

The interface between neurology and olher
branches of medicine often poses the greatest chal-
lenges in patient management, both diagnostically
and therapeutically.

Metabolic encephalopathy

The metabolic causes of an acquired acute en-
cephalopathy, presenting with confusion  or
coma, and sometimes seizures, are summarized in
Table 19.1.

Chronic organ failure and other progressive
svstemic disorders may produce structural changes
in the nervous system with a rather different,
slowly evolving, clinical presentation, particularly
affecting:

e cerebral cortex —amnesia and other cognitive
deficits, which may Muctuate;  behavioural
abnormalities,

& basal ganglia —dyskinesias or an akinetic-rigid
syndrome,

e cercbellum —dysarthria, ataxia,

There may be coexistent myelopathy, peripheral
neuropathy and myopathy.

Though metabolic  encephalopathies  share
many clinical manifestations, particular discrders
are associated with some distinctive motor fea-
tures, Thus, for example, tremor is typically a
component of alcohol withdrawal (sce below).
Myoclonic jerking is seen in renal failure and
respiratory alkalosis. Asterixis, in many ways the

opposite of myoclonus, is characterized by abrupt,
transient, repeated wrist and finger Mexion (flap-
ping tremor') caused by brief interruptions of mus-
cle tone. occurs  in hepatic
encephalopathy, but it is also seen in renal and

Classically, it

respiratory failure.
Other metabolic processes warrant more de-
tailed description.

Vitamin deficiencies

The neurological consequences of individual vita-
min deficiencies are summarized in Table 19.2. OF
these, vitamin B, (thiamine) defciency produces
an important syndrome, in terms of both its clini-
cal characteristics, and the need for urgent therapy.

Wernicke-Korsakoff syndrome

Acute thiamine deficiency is encountered in lwo
classical contexts in developed countries:
e chronic
malnutrition,
e hypercmesis gravidarum —severe vomiting in
early pregnancy, again resulting in malnutrition,
In both cases, the fullblown Wernicke-
Korsakolf syndrome may be precipitated by the
patient's admission to hospital and intravenous
dextrose  administration  without concomitant
thiamine replacement (thiamine is a coenzyvme
required for normal carbohydrate metabolism).

aleaholism —with associated
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Table 19.1 Metabolic causes of acute encephalopathy.

Hypowia, e.q. due 1o cardiac arrest, profound
hypotension

Hypoglycaemia

Organ failure —respiratory, renal or hepatic

lonic disturbances —hypo-and hypernatraemea,
hypokalaemia, disturbances of calcum or
magnesium metabolism {more often produce a
chronic encephalopathy)

Vitamin deficiency (Table 19.2)

Endocrine diorders (Table 19.4)

Towins, e.g. carbon monoxide, lead, alcohal (see text)

Table 19.2 Neurologecal effects of witamin deficiency.

Vitamin Neurological deficit

B, (thiaming) See text

B, (miacin) Acute and chromic
encephalopathy
Cerebollar syndrome
Myelopathy

B (pyridonmne) Polyneurapathy (a3 seen
with isonazid treatment
if pyndoxine is not gven
simultaneously)

B,, (cobalaming) Dementia

Optic atrophy

Polyneuropatiy

Subacute combined
degeneration of the cond
(damage 1o corticospingl
tracts and
posteror columns)

D icadcferal) hiyopathy

| E ftocophent) Sponocenebellar
|
| degeneration

Clinjcally, Wernicke's encephalopathy is de-
fined by the triad of:
e uphthalmoplegia —typically nystagmus, third
and sixth nerve palsies,
& alaxia,
& confusion, uwltimately coma.

There may be hypothermia, because of hypo-
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thalamic invelvement. Vitamin B, deficiency also
commonly leads to a peripheral neuropathy.

Korsakoff's psychosis may become apparent
only when the acute features of Wernicke's en-
cephalopathy have been treated. It is a relatively
selective dementing process, characterized by
amnesia, particularly for recent events, with a
tendency to confabulation, the patient supplying
fictitious information Lo cover Memory gaps.

Pathologically, in fatal cases of the Wernicke-
Korsakoff syndrome, microhaemorrhages are
visible in the brainstem and diencephalon. Retinal
haemorrhages are sometimes seen on fundoscopy.
Biochemical abnormalities include elevated blood
pyruvate levels and reduced erythrocyte transke-
tolase activity.

The diagnosis is primarily clinical, though these
biochemical features may provide retrospective
laboratory support. Thiamine treatment should be
instituted urgently in suspected cases and given
prophylactically in alcoholics presenting with
an acule withdrawal syndrome, and in patients
with hyperemesis gravidarum. Delayed therapy
increases the likelihood of death or permanént
neurological deficit. In particular, features of Kor-
sakofl’s psychosis are less likely to respond to thi-
amine replacement.

Alcohol and the nervous system

Apart from the Wernicke-Korsakoff syndrome,
alcohol exerts many direct and indirect effects on
the nervous system.

e Acule intoxication —the well-known features of
drunkenness may progress with very high blood
alcohol  levels through amnesia, ataxia and
dysarthria with sympathetic overactivity (tachy-
cardia, mydriasis, flushing), ultimately to disorien-
tation and, rarely, coma. At this stage, the paticnt is
at risk of death more from vomiting and aspiration
than from the direct toxic action of alcohol.

e Alcohol withdrawal —chronic alcoholics experi-
ence a syndrome following alcohol withdrawal
characterized by restlessness, irritability, tremaor,
frightening visual hallucinations, confusion and
seizures (delirium tremens). Treatment is by seda-
tion, usually with chlormethiazole, along with



NMuid and electrolyte carrection, adequate nutrition
and thiamine prophylaxis against the Wernicke=
Korsakoff syndrome,
Alcohol withdrawal fits may also ocour in non-
alcoholics after a single bout of heavy drinking.
* Chronic alcoholism is associated with progres-
sive structural damage to the nervous system in-
cluding:
# cerebral atrophy —the resultant dementia may
be exacerbated by coexistent depression, along
with the effects of multiple fits and head injuries
(possibly complicated by subdural haematoma),
» cerebellar degeneration — particularly charac-
terized by gait ataxia,
= optic atrophy (alcoholic amblyopia),
+ peripheral  neuropathy —painful,  predomi-
nantly sensory, sometimes with autonomic
features,
* myopathy.
® Liverdamage in aleoholism may indirectly affect
the brain in several ways:
* acute encephalopathy in fulminant hepatic
failure,
¢ reversible
19.3),
e hepatocerchral degencration  syndrome—
dementia, pyramidal and extrapyramidal signs
with asterixis as a result of chronic portosystemic
shunting of blood.

hepatic  encephalopathy  (Table

Table 19.3 Hepati encephalopathy

Symploms

Reversal of normal sleep-wake cycle
Cognitve impairment —may fluctuate
Personality change

Slurred speech

Trermos

g

‘Happing' tremor (astenxs)
Canstructional apraxia (Chapier 3}
Hypertonus, bisk tendon reflexes
LHtimately coma, with hyperventilation

Inveshigatons

Paychometrc assessment —in early stages
EEG —characterstic inphasic waves, slowing
Elevated blood ammaonia concentration
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Chronic liver disease (not necessarily causeed by
alcohol) and associated hyponatracmia iparticu-
larly if corrected over-rapidly) may lead to central
pontine myelinolysis (Chapter 16),

Porphyria

Acute intermittent porphyria i a rare inherired
disorder of porphyrin - metabolism  in which
patients experience episodes of neuropsychiatric
disturbance associated with gastrointestinal symp-
toms. Attacks may be triggered by alcohol, oral
contraceptives and drugs, particularly barbiturates
and sulphonamides. An acute psychosis or en-
cephalopathy coincides with a predominantly
motor peripheral neuropathy and abdominal pain.
The diagnosis is confirmed by testing the patient’s
uring for excess porphobilinogen. Treatment
includes avoidance of triggers and management
of an acute attack with high carbobivdrate intake,
and sometimes intravenous haematin, which both
inhibit porphyrin synthesis, plus symptomatic
measures such as phenothiazines for psychosis and
benzodiazepines for seizures.

Endocrine disease

The neurological consequences of the major
endocrine disorders are summarized in Table 19.4.
Thyrotoxicosis and diabetes mellitus  warrant
more detailed discussion because of the range of
complications.

Thyrotoxicosis

Thyroloxicosis may affect many sites in the nerv-
ous system:
* cerebral cortex:
* anxiety, psychosis, even encephalopathy in
patients with hyperacute severe disease (“thyroid
storm'),
# strokes, secondary to atrial fibrillation;
* basal ganglia:
* chorea;
e pxaggerated physiological tremor;
* UnN:
* hyper-reflexia;
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Disorder

Neurological syndrome

Acromegaly

Hypopituitarism
Th i

Cushing’s syndrome

Addison’s disease

Hyper- and hypoparathynoadism

Drabetes meiligus
Insulinpma

Praeochromaocytoma

Chronic encephalopatiy
Wisual field defects (chiasmal

Compressson by turmour}
Carpal tunnel syndrome

Obstructve sleep apnoea
Myopathy

Acute or chronic encephalapathy
Soe text

Acute or chronic encephalopathy
Cerebellar syndrome
Hypothermia

Neuropathy, myopathy

Psychosis, depression

htyopathy

Acute encephalopathy

Encephalopathy, seizures

Myopatihy

‘Benign intracranial
hypertensson’

Tetany —with hypocalcaemia

Sov 1ext
Acute or chronic encephalopathy

Paroxysmal headache (with
hypertensson)
Intracranial haemarrnage (rareky)

Table 19.4 Meurclogical
consequences of endocrine disease.

& extraocular muscles:
® dysthyroid eve disease with diplopia and prop-
tosis (Fig, 19.1);

e Jimb muscles:
® up 1o one third of patients with hyperthy-
roidism have evidence of a proximal myopathy,
¢ there is also an association between thyrotoxi-
cosis and both myasthenia gravis and periodic
paralysis (Chapter 17).

Diabetes mellitus

Diabetes mellitus may be complicated by a periph-
eral neuropathy that can take several forms,
& Distal, predominantly  sensory  symmetrical
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polvneuropathy; the sensory loss may contribute
to foot ulcers in diabetic patients (Fig. 19.2) and in
extreme instances results in painless arthropathy
{Charcol joints, sec Fig. 17.5).

& Autonomic neuropathy (Chapter 7).

e Acute painful asymmetrical proximal lower limb
wasting and weakness, typically in middle-aged or
elderly males, attributed to disease at lumbosacral
plexus level (diabetic amyotrophy —Fig. 19.3).

® Entrapment neuropathy, e.g. carpal tunnel syn-
drome (diabetes renders the nerves sensitive o
pressure) and other mononeuropathies including
cranial nerve palsies (particularly affecting eye
movements).

& Various other neuropathies have been described,



Figure 19.1 Dysthyroid eye disease CT scan showing gross
enlargement of the inferior rectus muscles

Figure 19.2 Diabetic feer

including a painful neuropathy developing when
patients start insulin therapy, thought to be related
to axonal regeneration.

The pathogenetic mechanismis) underlying dia-
betic neuropathy remain controversial, Disruption
of metabolic pathways may exert a toxic influence
on nerves, but another important contributing
factor is diabetic small vessel disease, including
the blood supply of nerves (vasa nervorum), hence
the development of mononeuropathies.

Diabetic complications may affect the nervous
system by more indirect routes, e.g. vascular dis-
case leading to stroke, and renal failure potentially
causing both an encephalopathy and peripheral
neuropathy, Other causes of acute encephalapathy
in diabetes include:

Meurology and other medical speciallies Chapter 19

Figure 19.3 Drabetic amyotnoghy

e diabetic ketoacidosis,

s hypoglyeaemia —usually related o insulin ther-
apy but sometimes seen with oral hypoglycaemic
agents,

e non-ketotic hyperosmolar coma,

e lactic acidosis.

Neurology of pregnancy

Pregnancy may influence the natural history of
pre-existing newrological disorders; it may also be
associated with specific neurological problems aris-

ing ancw.

Pre-existing neurological diseases

Epilepsy is often said to follow the ‘Taw of thirds”
in pregnancy —one-third deteriorate, one-third
improve and one-third are unchanged (in fact,
probably a greater proportion are unchanged).
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Uncontrolled seizures in pregnancy are potentially
damaging to mother and fetus. Anticonvulsant
drugs should therefore be continued throughout
pregnancy in patients with recently active epi-
lepsy. Blood levels should be carefully monitored,
especially in the third trimester when increased
dosage may be necessary. This is particularly the
case with carbamazepine, where there is an inter-
action with rising oestrogen levels, which acceler-
ate its metabolism (this interaction is also relevant
when carbamazepine is used in patients taking oral
contraceptives —higher doses of both are generally
required). Conversely, in patients where there has
been remission of epilepsy for 2 or more years,
anticonvulsant withdrawal should be considered
before pregnancy is planned. This recommenda-
tion relates to the possible teratogenic effects of
these drugs. Sodium valproate, in particular, has
been associated with a smail increased risk of neu-
ral tube defects (Chapter 181, This risk may be
countered by

* screening in ey pregnancy ivltrasound exami-
mation, alpha-fetoprotein estimation),

* prophylactic folic acid supplements (Smg
daily) =during pregnancy and indeed now recom-
mended for all women of childbearing age on anti-
convulsants, as the maximum prophylactic benefit
is achieved if folate is being taken at the time of
conception.

Breast feeding is generally not prablematic with
the modern anticonvulsants, Vitamin K should be
prescribed for the mother in the last month of
pregnancy and intramuscularly after delivery to
mother and baby, if the mother is taking carba-
mazepineg, phenvtoin or phenobarbitone,

Multiple sclerosis is less likely o relapse during
pregnancy, but there 15 potentially a counterbal-
ancing increased risk of deterioration in the puer-
perium. Though controversy persists, the overall
effect of pregnancy plus the 3amonth postpartum
period on the natural history of multiple sclerosis
is probably newtral. There 15 therefore no basis for
the negative recommendations previously siven
by newrclogists w women with multiple sclerosis
contemplating pregnancy. The main factor which
should, however, continue 1o be included in the
decision is the capacity of a woman with multiple
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sclerosis to care for a young child over the years in
the face of potentially increasing disability.

Benign tumours, previously clinically silent,
may present during pregnancy. These include
meningiomas, both intracranial and spinal, which
are thought to enlarge because they often express
oestrogen receptors. Pituitary adenomas may also
swell during pregnancy.

Migraine occasionally poses diagnostic difficul-
ties in pregnancy. Particularly in the third trimester
patients may experience a florid aura, with or with-
out headache, A previous history of migraine and
the absence of neurological signs are helpful point-
ers towards the correct and reassuring interpreta-
tion of initially worrying symptoms.

Neurological complications of pregnancy

Pregnancy may trigger disease de nove at several
sites in the central and peripheral nervous system.
® Cerebral conex:
e Eclamptic seizures associated with hyperten-
sion and proteinuria in pregnancy.
& Stroke, particularly venous sinus and cortical
vein thrombosis, for which the puerperium is a
risk factor (Chapter 11).
e lasal ganglia;
e [Mskinesias may occur with rising ocstrogen
concentrations  (chorea  gravidarum), hence
also seen with oral contraceptives.
& Hrainstem and diencephalon:
e Wernicke-Korsakoll syndrome secondary 1o
hvperemesis gravidarum.,
e (hstetric neuropat hies:
® Sclatica as a result of prolapsed lumbar inter-
vertebral disc; similar symptoms may reswlt from
pressure on the lumbosacral plexus by the fenal
head in the later stages of pregnancy.
e Meralgia paragsithetica (Chapter 17).
e Carpal wnnel svndrome attributed 1o Auid
retention in pregnancy.
o [ells palsy ocours with increased frequency
during  pregnancy, particularly  the  third
trimester.
¢ The location of other neuralgias may suggest
involvement of particular nerves, ¢.g. brachial
plexus or intercostal nerves.



e [estless legs  syndrome is  common  in
pregnancy.
Neuro-oncology

Malignant disease may affect the nervous system
by three major mechanisms:

o direct and metastatic wmour spread 1o neural
and adjacent structures,

¢ peurological effects of wmours remote from the
nervous system (parancoplastic syndromes),

* consequences of treatment.

Tumour invasion and metastasis

Metastatic cancer commaonly involves the brain,
particularly in the case of primary breast, bronchus
and bowel tumours (Fig. 1940 Intrameduallary
metastases within the spinal cord are rarer. How-
ever, acute cord compression (Chapter 15) may re-
sult from vertebral lesions caused by solid cancers
which typically spread to bone (breast, bronchus,
prostate, kidney, thyroid), and as a result of lym-
phoma and myeloma (Fig. 19.5). eripheral nerve

Figure 19.4 MRI showing cerebellar metastases
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infiltration by cancer is rare, bul the brachial
plexus may be directly invaded by breast or
bronchial cancer (Chapter 17). Similarly, the
limbosacral plexus may be infiltrated by pelvic
tumours.

Apart from the vertebrae, other struclures adja-
cent to the nervous system that may be invaded
by tumours include the spinal epidural space
(prostate cancer, lymphoma) and the meninges.
Malignant meningitis as a result of sold cancers is
rare Dut lvmphoma and leukacmia commonly
manifest in this way. Patients present with an
aseplic meningitis’ (Chaptler 14} often accompa-
micd by multiple cranial ferve palsics and spinal
root lesions, The diagnosis is confirmed by CSF
cytology: outlook is poor,

Paraneoplastic disorders

Certain malignancies, particularly carcinomas of

Figure 19.5 MRI showing spinal cord comprassion due 10
mahgnani disease [armowed)
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the bronchus (small cell type), breast and ovary,
and lymphoma, even if not directly spreading lo
neural structures, may be associated with syn-
dromes at various sites in the nervous system.
These uncommeon disorders are attributed to the
influence of humoral mechanisms, including
specific auto-antibodies, provoked by the tumour,
Examples include:

* limbic system —inflammatory infiltration may
be associated with an amnesic syndrome and
seizures ('limbic encephalitis”),

* cerebellar ataxia,

& brainstem syndrome with a chaotic eye mowve-
ment disorder (opsoclonus),

* sensory polyneuropatiy,

* Lamberi-Eaton  myasthenic  syndrome—
failure of acetylcholine release at the neuromuscu-
lar junction (Chapter 17), associated with small cell
carcinoma of the bronchus (a significant minority
of patients with this syndrome have no evidence of
underlyving malignancy but the appearance of the
tumour may be delayed, even years after the onset
of the neuromuscular disorder),

o dermatomyositis —may be associated with an
underlving carcinoma of the bronchus or stomach
when presenting in middle-aged men.

Malignant disease may also produce non-
metastatic neurological complications by other
indirect mechanisms:

* metabolic disorders —hyponatraemia as a resuly
of inappropriate antidiuretic hormone secretion,
hypercalcacmia,

¢ immunosuppression, particularly in leukaenua,
lymphoma and their treatment, leading to opp-
ortunistic infections, e.g. progressive multifocal
leucoencephalopathy (Chapter 14),

& paraprotein production in myeloma associated
with a polyneuropathy and also occasionally with
hvperviscosity, hence risk of cerebral infarcis.
Myeloma newropathy may also be due to amyloid

deposition.

Consequences of cancer treatment

Radiotherapy may be associated with delayed
neurclogical damage (often several years after
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treatment), particularly radiation plexopathy and
myelopathy.

Chemotherapy may produce specific neurologi-
cal complications, eg. neuropathy caused by
vineristine or cisplatinum,

Connective tissue disorders
and other systemic
inflammatory diseases

Systemic vasculitis may involve the blood supply
of nervous tissue, hence leading to cercbral in-
farcts, e.g. in systemic lupus erythematosus and
polyarteritis nodosa. More commonly, vasculitis
affects the vasa nervorum of peripheral nerves, re-
sulting in a multifocal neuropathy (‘mononcuritis
multiplex’, Chapter 17), as seen in:

= rheamatoid arthritis,

& systemic lupus erythematosus,

® polvarteritis nodosa,

* Wegener's granulomatosis.

These connective tissue disorders are also associ-
ated with other specific neurological complica-
ticns:

& rheumatoid arthritis —entrapment neu-
raopathics, e.g. carpal tunnel syndrome, cervical
myelopathy, especially as a result of atlantoaxial
subluxation,

e cerebral lupus —depression, psychosis, scizures,
chorea, tremor,

e polyarieritis nedosa —seizures, psychosis, asep-
tic meningitis, muscle necrosis,

e Wegener's granulomatosis —aseplic meningitis,
cranial nerve palsies, intracranial venows sinus
thrombosis.

Certain other multisystem inflammatory disor-
ders frequently involve the nervous system:

o Systemic sclerosis —may be  associated with
polymyositis, and with stroke caused by sclerosis of
the carotid or vertebral arteries.

& Sjdgren’s disease —polyneuropathy, often with
cranial nerve involvement, particularly trigeminal
sensory loss.

& Sarcoidosis —most commaonly presents neuro-
logically with unilateral or bilateral LMN VI nerve
palsics. Optic neuropathy may ocour, as may pe-



ripheral neuropathy and myopathy. Neurosar-
coidosis of the CHNS, in the absence of systemic
disease, may enter the differential diagnosis of
multiple sclerosis, as cord lesions occur and the
C5F  frequently shows similar  inflammatory
changes. However, there are some distinctive fea-
tures of CNS sarcoid, e.g. the tendency for granulo-
mas o involve the hypothalamus, with resaltant
somnolence and diabetes insipidus.
® Behiget’s disease —may present neurologically
with a multiple sclerosis-like illness, aseptic men-
ingitis, or intracranial venous sinus thrombosis,
The management of all these chronic inflamma-
tory disorders is complex, often involving corticos-
teroids and immunosuppressant drag regimes.
Lesions exerting mass or compressive effect (e,
large sarcoid granulomas in the cercbral hemi-
spheres, cervical myelopathy in rheumatoid) may
be amenable 1o surgical treatment,

Neurclogy and psychiatry

I'he work of neurologists and psvehiatrists overlaps
in several areas:

o diagnosis and management of ‘orgamic’ (see
below) psychosyndromes;

& acule —confusional states (delirinmy,

& chronic —dementia;
# management  of  alcoholism and  drug
dependence;

# psychological consequences  of

illness:

ncuralogical

e anxiety and depression sccondary to diagnosis
of a newrological disorder, e.g. epilepsy, stroke,
multiple  sclerosis, Guillain=Barre  svndrome
{Chapter 20y, neurodegenerative discase,

o ¢ffects of treatment, eg. steroid-indoced
psvchosis;
o psychiatric illness manifesting with neurological
SYIPLoms.

This last area poses special difficulties of diagno-
sis andd treatment, Some definitions are required:
e Somatoform disorders are conditions where
physical symptoms, for which no physiological
asis exists, are manifestations of underlying psy-
chological conflict.
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* ‘Functional’ is a term sometimes used to imply
symproms are psychological in origin (i.e. vsed
interchangeably  with  psychogenic).  Strictly
speaking, however, “functional’ merely means that
symptoms are due o changes in organ function
rather than structural allerations (in contrast,
symptoms relating 1o changes in structure are
termed ‘organic’).

Many paticnts with anxicly experience vague
neurological symptoms, e.g. giddiness and paracs-
thesiac in the extremities, in combination with
general medical features such as chest pain, palpi-
tations and dyspnoca, sometimes amounting to a
full-blown panic attack. These symploms are usu-
ally attributed o unconscious hyperventilation.
The diagnosis can be conhrmed by provoking
symptoms by the patient voluntarily overbreath-
ing, then relieving them by rebreathing from a
paper bag,

Hysteria

Vague and non-specific psychogenic sympioms
must be distinguished from the phenomenon of
hvsteria. Here, patients typically exhibil a major
loss of neurological function (e.g. paralysis, anags-
thesia, blindness, amnesia or apparent loss of
consciowsness —variously  termed  non-epileptic
attacks, pseudaoscizures, or hwsterical fits) in the ab-
sence of an organic cause, and in the presence of
psychological conflict. Other patients experience
multiple symptoms including chronic pain in the
absence of physical disease and in the context of
personality disorder (polysymptomatic hysteria or
somatization disorder).

Monosymptomatic hysteria has been analysed
on the basis of two psychodynamic mechanisms:
s conversion—where the patient avoids mental
conflict by converting anxiety into  physical
SYMpLoms,

# dissociation —the patient ‘splits’ the mental self
from the physical self.

Either way, the salient feature is that neurological
disorder is simulated, but such simulation is
thought to be unconscious, as opposed to the
conscious mechanisms operating in malingering
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patients. The nomenclature of these conditions is
currently somewhat confused as the word hysteria
has assumed pejorative connotations in many
minds. Thus, especially in the psychiatric litera-
ture, the terms dissociative or conversion disorders
are used interchangeably with hysteria.

Clinical features

Hysteria may be suspected when patients exhibit:
* non-anatomical distribution of weakness or sen-
sory loss, atypical features of a seizure, e.g. unusual
sequence of events,
* absence of ‘hard’ neurological signs, e.g. muscle
wasting, reflex changes,
s presence of positive features of simulated
dysfunction, e.g. antagonistic contraction in an
apparently paralysed limb,
* apparent lack of concern about severe symptoms
(la belle indifférence),
* evidence of personal gain:
& primary gain—unconscious avoidance of
anxiety arising from mental conflict, e.g. as a
résult of stressful life-events,
* secondary gain—care and attention from
family, friends, and medical and nursing atten-
dants, who may be manipulated by the patient.

Management ’

The diagnosis of hvsteria can be difficult. lnvesti-
gation, if required, should take place immediately
after the initial assessment, the patient then being
reassured that all the results are normal. Re-
inviestigation should be avoided.

A non-confrontational approach is probably the
most helpful. Initial explanation that stress may
cause illness may permit subsequent psychothera-
peutic management involving:
¢ exploration of the underlving paychological
conilicy,

& Denaviour therapy, eg reinforcing signs of
improvement and ignoring helpiess behavioor,

e antidepressants for patients where hvsteria is
secondary to depression,

In parailel with these measures, a patient with
hysterical paralysis should not be refused physio-
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therapy —it may indeed permit improvement to
occur gradually, without the patient ‘losing face'.

Chronic fatigue syndrome

Some patients present to neurclogists with fatigue
as the dominant symptom, present for many
months or even years, often together with impair-
ment of concentration and memory. Though
fatigue may accompany general medical condi-
tions {e.g. infections, hypothyroidism, malignan-
cy) or neurological disorders (multiple sclerosis,
primary muscle disease), these patients have no
physical signs of such diseases and the general med-
ical possibilities are eliminated by simple blood
tests (full blood count, ESR, thyroid function).

Terminclogy and aetiology

Patients and the media commonly use the label
myalgic encephalomyelitis (ME) for this syn-
drome. However, this is a misnomer, as muscle
pain, though present in some patients, is by no
means universal, and none of these patients has
demonstrable inflammation of the brain or spinal
cord,

Theories of the cause of the disorder are polar-
ized Lo two extremes:
e Phvsical —most patients and their charitable
associations, along with some doctors, attribute
the syndrome 1o an organic basis, usually an atypi-
cal response o infection (hence yet more confus-
ing nomenclature —postviral fatigue syndrome).
This notion has arisen in part because some specif-
ic viral diseases (nolably Epstein-Barr virus) are
associated with prominent [atigue in many indi-
viduals for months after recovery from the acute
infection. However, in many patients with chromc
fatigue syndrome, no antecedent viral illness is
identified.
e I'sychological —=many neurologists and psychia-
trists have commented on the similarities between
the clinical features of chronic fatigue syndrome
and those of depression. The condition can there-
fore be regarded as a type of somatoform disorder,
with psychological mechanisms operating  as
described in the previous section. Patients may be



reluctant to accept such interpretations because
of the social stigma still attaching to psychiatric
diagnoses.

Clinical features

In addition to the major symptoms (fatigue, im-
paired concentration and memory), patients may
present with:

* myalgia —limb or chest muscles,

joint pain,
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* Metabolic encephalopathy presents acutely with 3
confusional stale or coma, sometimes complicated by
seizures and movement disarders (remor, myoclonus,
asterxis)

& Thiamine pmph‘g'laais. against  Wernickes  pn-

headache, dizziness, paraesthesiae,

disturbed sleep,

features of irritable bowel syndrome.

Physical examination is normal. Initial screen-
ing blood tests exclude general medical causes of
fatigue. Repeated and more extensive investiga-
lions are counterproductive.

cephalopathy should be given to af-risk individuals —
malnourished  alcoholic  patiemis, and those with
nyperemesis gravidaruem

& Diabetes medlites may produce many patterns of pe-
ripheral neurapathy, e.9 sensary polyneuropathy, auto-
nomic neuropathy, diabetic amyotrophy and pressure
palsbes

® Pregnancy may alter the course of pre-existing neuro-
logical disease, and is abio associated with specifc new-
ratogical complications amsing e rove

Management * Malignani disease may affect the nervous system
i | I
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Multifocal neuropathy in systemic vasculitis

Case history: A 63-year-old woman deveioped pain in the laft leg, rapidly followed by a foot drop and numbness of the
darsum of the foot. Twoweeks later, she became aware of pain and tingling i a right median distnbution, Withen days,
her left hand had become weak, with pain ana tngling along its ulnar border. In her past history, she had been reated
for s 2 years previously and had become deal m the leftear 1 year later. Otoscopic examination at that time had showrn
a lef middle ear effusion, Examination at the time of her newrological presentation revealad normal cramal nerves aparl
frarm the hearing loss, In the limbs, there was weakness of the small hand muscles on the kefr, spanng thumb abduchion
and spposition. There was alse a complete left foot drop, with profound weakness of ankle dorsiflexon and eversion on
that sicde. along with severe weakness of extensor halluos longus Her ankle reflexes were absen, plantar responses were
dowmgoing. Sensony testing showed impairment of pinprick and kight touch sensation in a right median and beft ulnar
distribution, Cutaneous sensation was also impaired on the dersum of the left fool, General examination revealed a
*sadile-nose’ deformity. In her imitial investigations, there was a normochromic, narmecytic anaemia with an erytheocyte
sedimentation rate of 105 mmdh, Her creatining was mildly elevated

Comment:; Tiis patients lelt peroneal nerve palsy, rapidly followed by right median sensory and left ulnar mised nerve
lesions, indicate a multifocal neuropathy "mononeuritis multiplex'), The pace of the histary, severity, pain and very high
ESR strongly suggest schaemiadinfarction of individual peripheral nerves due to vasculitis as the cause. The clues to the
speailic disease process are the upper airways invalvement (saddle-nose, middle ear effusion) and renal impairment, this
combination pointing to a diagnoess of Wegener's granulamatesis. Though the diagnosis of thes condition can be sup-
ported serologically by the presence of antineutrophil cytoplasmec antibodies), combined nerve and muscle biopsies are

Continued onp. 172
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warranted (looking for histological evidence of necrotizing vasculitis) before embarking on powerful immunosuppres-
sanl treatment with high-dose corticosteraids and cyclophosphamide. Other primary vasculitides associated with mulu-
focal neuropathy include classical polyarteritis nodosa and Churg-Strauss syndrome, the latter comprising the
neuropathy, late-onsel asthma and eosinophilia.

Hysteria

Case history: A 24-year-old woman woke following a minor gynaecological procedure unable to move her legs, which
also feit numb, Continence was preserved. On examination, cranial nerves and upper limbs were normal. In the lower
limbs, there was no muscle wasting and 1one was normal. Both legs were apparently completely paralysed. Knee and
ankle reflexes were normal and plantar responses were downgoing. On sensory testing, she was unable 1o detect vibra-
tion in the loweer limbs and made position sense errors in the feet at a rate greater than would be expected by chance,
Cutaneous sensation to light touch and pinprick was reported impaired in both legs with an abrupt circumferential cut-
off at the groins. General examination was normal and she seemed remarkably unperturbed by the turn of events, Im-
rmediate MR imaging of her brain and whale spine was normal as were nerve conduction studies and EMG. During these
studies she was shown that muscles in her legs were able to contract in response to an electrical stimulus. On further
questioning, a complex psychosocial background emerged, including a history of sexual abuse in childhood. With a care-
ful, non-confrontational approach, she was able to accept a treatment programme combining graded physiotherapy
with psychiatric input and slowly improved.

Comment: The functional basis for this patient’s presentation is indicated by the lack of objective abnormal neurologi-
cal signs, in particular the normal lower limb reflexes. Those signs which were present were subjective, inconsistent and
non-anatomical. Additional suppart for a ptychogenic basis is provided by the context, her previous histery and her
affect of “belle indifférence’. Important aspects of the management include early thorough investigation which may
reassure the patient (and medical stafi!) and eliminate the need for subsequent re-investigation, which is best avouded
&s it would send the patient mixed messages about the medical opinion. A non-confrontational approach s advisable
and treatment should combine psychiatric management with physiotherapy, the latter providing the patient with 3
dignified way cut of her predicament. True hysteria is nowadays much rarer than Charcot’s and Freud's writings would
suggest, but sull occurs,
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Neurological emergencies

The management of several acute neurological dis-
orders has been outlined elsewhere in this book in
the context of specific cisease categories. These
include:

* loss of consciousness (Chapter 2),

& raised intracranial pressure (Chapters 9 and 13),
e acute ocular ischaemia, specifically giant cell
arteritis (Chapter 9),

® siroke, including subarachnoid hacmorrhage
(Chapter 11},

® head injury (Chapter 13),

® memmgitis (Chapter 14),

e spinal cord and cauda equina compression
(Chapter 15),

& metabolic  disorders, particularly Wernicke's
encephalopathy (Chapter 19).

The remainder of this chapter is restricted to a
description of conditions that have not been cov-
ered in detail elsewhere, and that require specific
complex management.

Status epilepticus

Status epilepticus is defined as recurring seizures,
without the patient regaining consciousness be-
tween attacks, for 30 min or more. 1t is a medical
emergency because, if untreated, the resultant
anoxia may lead to permanent brain damage or
death, Management may be divided into three
COMpPONENLS:

& imumediate  resuscitative
breathing, circulation,
e control of seizures,
o jdentification (and treatment) of underlying
cause (Table 20.1).

Control of seizures s further subdivided accord-
ing to the clinical stage:
& Premonitory phase —diazepam  (10-20 mg)
may be given intravenously or rectally, repeated
onece 15 min later if status continues to threaten.
Alternatively, an intravenous bolus of clonazepam
(1-2 mg) may be used.
& Early status —the current preferred benzodi-
azepine is intravenous lorazepam (usually a 4-mg
bolus) repeated once only, if necessary, after
10 min.
o Established status —phenobarbitone  bolus
(10mg/kg: 100mg/min)  andfor phenytoin
infusion (15 mg/kg; 50 mg/min, with ECG moni-
toring). A Dbenzodiazepine (eg. clonazepam,
0.5-1.5mglh), though carrying a small risk of
respiratory  depression, may be required 1o
achieve early control while phenytoin is being
administered,
e Refractory status —if scizures continue [or
longer than 30 min despite the above measures,
general anaesthesia should be instituted, using
thiopentone (intravenous bolus then infusionl.
Artificial ventilation is usually required. The anacs-
thetic dosage should not be tapered until at least

Measures — alnva-}'.
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Table 20.1 Causes of status epileplicus,

Table 20.2 Precipitants of Guillain=-Barré syndrome.

Proceding seizune disorder
Maon-compliance with medication
Superadded effects of alcohol

Mo previous seizures

Trauma

Infection (meningitis, encephalitis, abscess)
Tumour

Stroke

Metabolic, hypoma
Drug overdose, alcohol-related

12 h after the last seizure (which may require EEG
monitoring (see below) if the patient is ventilated
and hence paralysed with muscle relaxants).

Investigation

Investigation of status epilepticus, as well as being
directed towards identification of a cause (Table
20.1), involves:

& EEG:

& to confirm the diagnosis, particularly in refrac-

tory cases, which may be functional, i.e. pseu-

dostatus, and hence show no EEG abnormality,

* also (as indicated above), 1o monitor treat-

ment, titrating anaesthesia until a ‘burst-

suppression’ pattern is achieved;
* anticonvulsant drug levels:

® which should be monitored 1o ensure ade-

quate serum concentrations,

As soon as possible after status has been con-
trolled, in a patient with pre-existing epilepsy,
their usual oral anticonvulsant regime should be
reinstituted (if necessary administered via a naso-
gastric tube). Maintenance therapy in patients pre-
senting with de nove status depends on the cause.

Acute neuromuscular
respiratory failure

Weakness of the ventilatory musculature may
ocour goutely in diseases of the peripheral nerves or
the mevromuscular junction. More rarely, it is due
to a central lesion or disorders of the muscles thems-
selvies.
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Viruses Cytomegalowirus, Epstein=Barr virus, HIV

Bacteria Mycoplasma pneumaoniae,
Campylobacter fejuni

Waccines For example against swine influenza

Surgery

By far the most useful lung function test in
patients with acute respiratory paralysis is the vital
capacity. A useful rule-of-thumb cut-off value of
1 L for this variable indicates a need for assisted
ventilation. However, patients who are becoming
fatigued may best be managed by elective ventila-
tion before vital capacity falls below this arbitrary
level,

Guillain-Barré syndrome

Guillain-Barré syndrome is an acute inflammatory
demyelinating polyneuropathy. In most patients,
it is associated with antecedent infection. There is
predominant motor invelvement, often including
the respiratory and bulbar musculature, hence the
need for emergency management,

Aetiology and pathogenesis

The cause is unknown, but the pathogenetic mech-
anism involves inflammatory demyelination with
variable axonal damage in the peripheral nervous
system. An autoimmune process is presumed to be
triggered by various agents (Table 20.2),

Clinical features

Spinal pain and minor sensory symptoms (paraes-
thesiae in the extremities) may precede progres-
sive, ascending, symmetrical limb  weakness.
Paralysis of the legs then arms may be followed by
cranial nerve involvement with diplopia, drooling.
dysphagia (and nasal regurgitation) and slurred
speech. Later still, respiratory muscle weakness,
with dyspnoea and fatigue, may develop, along
with sphincleric symptoms, e.g. urinary hesitancy
and retention. The course of the illness may be



Table 20.3 Miller Fisher syndrome

Ophthalmoplegia

Ataxia

Arellexa

Litthe or no weakness

Assaciation with a specific anhiganghosde antibody

very rapid, with maximum deficit being reached in
hours or days —by definition in less than a month.
Progression may arrest al any stage, some patienis
having a relatively mild illness and remaining
ambulant, others spending weeks ventilated in an
intensive care unit.

On examination, there is flaccid paralysis of the
limbs, with early tendon areflexia, and usually
only minor sensory deficits. Cranial nerve palsics
particularly include the facial nerve, and bulbar
dysfunction. The Miller Fisher variant presents
rather differently, with little muscle weakness in
the limbs (Table 20.3). Autonomic instability in
severe Guillain=Barré syndrome may result in la-
bile blood pressure and cardiac dysrhythimias,

Investigations and diagnosis

® Lumbar puncture classically reveals a raised CSF
protein concentration with normal cell count
(‘albuminocytological  dissociation’),  though
findings may be normal carly in the discase.
® EMG and nerve conduction studies may confirm
a demyelinating neuropathy, but again may show
only mild or no abnormality at early stages.
® Up 1o one-quarter of patients will have circulat-
ing antibodies to gangliosides.

Because these investigations are olten negative,
ather tests may be necessary to eliminate disorders
that enter the differential diagnosis (Table 20.4).

Management and prognosis

In the progressive phase of the illness, vital capac-
iy should be measured frequently and the ECG
monitored continuously. Bulbar dysfunction af-
fecting the patient’s ability to swallow saliva, or a
rapidly deteriorating vital capacity, warrant admis-

Meurological emergencies Chapter 20

Table 20.4 Differenual diagnosis of Guilain-Barre
syndrome.,

Bramsterm infarct

Acute spinal cord lesion

Palsomyelitis

Other aoute neuropathies, e.g due to porphyria,
vasculitis, drugs, toxing, &.g. lead

Myasthenia gravis

Botulism

Severe myopathy

Hystena, malingering

s1on bo an intensive care unit, with probable need
for artificial ventilation (and nasogastric {eeding),
if the airway cannot be protected or vital capacity
(and oxygen saturation) falls below a critical level.
Early tracheostomy aids tracheal toilet and patient
comfort.

Limb weakness requires regular physiotherapy,
1o prevent joint stiffness and contractures, and
turning, to protect against pressure sores. Heparin
(5000 units subcutaneously twice daily) should be
administered as prophylaxis against deep vein
thrombosis and pulmonary embolism. Mouth and
ey care, and aspiration of secretions, necd meticu-
lous attention.

Specific immunological treatment s recom-
mended  for  patients  with  Guillain-Barré
syndrome severe enough to rencer them non-
ambulant:

e plasma exchange, or
e high-dose intravenous
fusually fve daily infusions).

These treatments have been shown to speed the
rate of recovery and hence reduce the risk of com-
plications, Corticosteroids are ineffective,

Guillain=Barré syndrome is usually a monopha-
sic illmess, 80% of patients eventually making a
good recovery. However, the time to regaining full
independence may be many months, complicated
by pain, anxiety and depression, which are
under-recognized.

Death occurs in 5-10% of patients, as a result of
cardiac dysthythmia, pulmonary embolism or
sepsis consequent on immobility. More than 109

immunoghobuling
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of patients have permanent disability and a few
relapse. Indicators of poor prognosis include:

= increasing patient age,

® rapid onset of weakness,

« need for ventilation,

= antiganglioside antibodies,

s preceding diarrhoeal iliness,

& electrophysiological parameters showing signifi-
cant axonal degeneration.

Myasthenic crisis

Myasthenia gravis (Chapter 17) frequently in-
volves the bulbar muscles, and may also affect the
diaphragm and intercostal muscles. Acute symp-
toms in these territories are referred Lo as a myas-
thenic crsis. This must be distinguished from the
situation in myasthenic patients overtreated with
anticholinesterases (hypersalivation, lacrimation,
increased sweating, vomiting and pupillary con-
striction in association with muscle weakness and
fasciculation —a cholinergic crisis).

A myasthenic crisis may occur al any stage in the
course of myasthenia gravis in a severely affected
patient, but may also be the mode of presentation,
The latter situation poses potential diagnostic diffi-
culties —understandable concern about the imme-
diate management of a patient’s acule respiratory
failure often taking precedence over consideration

of its cause. The development of acute dyspnoca
disproportionate to that anticipated from any co-
existent chest infection (which may have precipi-
tated events) in an at-risk individual {¢.g. young
female), particularly if there is a hint of preceding
bulbar symptoms or fatigable weakness elsewhere,
should immediately raise suspicion of a myas-
thenic crisis. Diagnosis may be confirmed by an
edrophonium ("Tensilon’) test (Chapter 17), where
the response may be dramatic, but the test should
be conducted with intensive care facilities avail-
able. Early management, in addition to protection
of the airway and ventilatory supporl, involves
plasma exchange or intravenous immunoglobulin
to gain rapid temporary control of the underlying
immunological disorder while standard therapies
begin to act (Chapter 17).

e The management of status epilepticus involves the im-
mediate resuscitation of the patient, control of seizures,
and the wentification and treatment of any underlying
cause

e The maost useful respiratory function test for monitor-
ing neuromuscular ventilatory failure is the vital capacity,
a cul-off value of 1 L indicates a need for assisted
wvenulaton

Guillain-Barré syndrome

Case history; A 32-year-old man suffered 3 diarrhoeal liness. Two weeks after recovering from 1he gastraintestinal in-
fection, he developed interscapular pain and tingling in s hands and feet, By the next day he was unable to walk, due
10 leg weakness, and vas admitted 10 hospital. On exarmination, there was mild bilateral facial weakness, grade 3 weak-
ness on e upper and kower limbs, tendon areflexia, dewngomn plantar responses and glove-and-stocking loss of pin-
PR Sensaian wilh impaired wibration sénse m the fiest, Lumbar punciure showed acellular CSF, protein concentration
1.7 g, glucose concenieation noomal. invial nesve conduction studies and EMG were normal, The next day he experi-
enced ditficulty weallownng and vitas capacity fell from 2.7 L i the morning to 1.3 L m the evening. He was transierred
10 The inlensr cane unit, electely nlubated and ventilated, and treated with high-dose intravenous immunoglobulin,

Comment: The patent shows The tpcal petiern of severe Guillain-Barré syndrome wath antecedent infection
ipresumably Campplubacler), predomnant melas involvement despite initial sensory symploms, ‘albuminocytological
dissoraton’ in the C5F and rapid progression to ventlator requirernent, Electrical findings are often normal early in the
course of the diease but later reveal & typical demyelinating newropathy, Other important support on the intensive care
urit wowd inciude ECG montonng, nasonastne feeding, physiotherapy and nursing cane, and measures against venous
thromboernbolsm
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Chapter 21

Neurorehabilitation

Despite advances in drug treatment and surgery,
many patients with neurclogical disorders remain
disabled. Disability, which may be static or pro-
gressive, has several potential components:

® |oss of mobility —as a result of weakness, spastic-
ity, ataxia, extrapyramidal features, sensory loss,
apraxia,

* incontinence,

¢ cognitive impairment —dementia, dysphasia,
visuoperceptual difficulties,

& psychological factors —anxiety, depression, loss
of confidence and motivation,

¢ chronic pain.

The aim of neurorehabilitation is to restore
paticnts to maximum capability and independ-
ence, within the limits set by their disability and
their necds. Disability must be distinguished from
handicap. A mathematician who suffers a spinal
injury may be disabled, bul not necessarily handi-
capped in the pursuit of his or her profession.

To achieve the goals of rehabilitation, the devel-
opment of multidisciplinary teams, of which
medical and nursing staff form only a part, has
proved helpful. Other members of the team, and
their roles, include the following.

Physiotherapy

In the acute phase of major neurological disorders,
physictherapists are primarily concerned with
care of the patient's airway and breathing, along

with advice about limb positioning., Physiothera-
pists and nurses are generally better informed
than medical staff regarding lifting and moving
immobile patients, e.g. transferring from bed to
chair. Subsequently, physiotherapeutic  input
is vital as the patient mobilizes, including manage-
ment of spasticity, and provision of walking
aids (sticks, crutches, frames) and of splints for
wrist or foot drop. Gait retraining  involves
balance exercises for vestibular or cerebellar dys-
lunction as well as treatment of spasticity and
weakness,

Occupational therapy

The assessment of the effects of neurological
disability on a patient’s everyday activities is the
domain of the occupational therapist (OTL A
formal checklist is used =the Activities of Daily
Living —with particular attention to feeding,
grooming and bathing, sphincter function and
toilet independence, dressing and mobility (in-
cluding chair-bed transfers, walking or use of
wheelchair, and ability Lo manage stairs).

Assessments are initially conducted in hospital
departments  but home visits are subse-
quently required. Here the OT may need to advise
about structural modifications and aids, e.g. stair
lifts, rails. Guidance about tvpes of wheelchair
and adjustments to vehicles is also provided by
the OT.
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Chapter 21 Meurcrehabilitation

Table 21.1 Nocigenic versus neurogenic pain.

Nocigenic Neurogenic
Examples of causes Ostegarthritis Past-herpetic neuralgia
Lumbar and cernical spondylosis Trigemdnal neuralgia
'Facet joint” pain Central post-stroke “thalamic’ pain
Meuropathic, e.g. painful diabetic neurapathy
hMerve injury
Clinical features Sharp, aching or throbbing pain Burning pain (‘ice-burn’)
Dysaesthesiae
Sensory loss
Allodynia —pain evoked by stimulus which would not
normally be noxious, e.g. light touch
Drug treatment Analgesics Tricyche antidepressants (amitriptyline, dothieping
Mon-stercidal anti-inflammatory Anticonvulsants (carbamazepine, gabapentin)
drugs Topical capsaicin

where there is an appropriate concentration of
multidisciplinary expertise. A similar principle has
been applied to the rehabilitation of head injury
patients. Stroke units ideally should be equipped 1o
cope with both the acute medical treatment of
brain ischaemia and infarction, and longer-term
care and rehabilitation. Outside such settings,
good management is possible, provided carers are
aware of apparently simple principles that are
unfortunately easily forgotten in the context of
a busy medical ward. Generally, these relate to the
correct positioning of the patient. Thus, patients
with major non-dominant hemisphere strokes and
prominent inatiention and neglect may occasion-
ally be found in the corner of a ward with little
sensory stimulation, rather than in a position with
unrestricted views. Similarly, hemiplegic patients
are sometimes seen with the affected arm dangling
al their side in internal rotation, with concomitant
risk of lurther morbidity from a frozen or subluxed
shoulder, rather than supported on an arm rest.

Chronic pain

Chronic pain is defined arbitrarily as pain presemt
comtinuously or intermittently for 3 months or
longer. By this time, treatment may be very
difficult; indeed, many patients find their way 1o a
specialist pain clinic,
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Assuming the patient does not have malignant
disease, there are two dominant mechanisms of
chronic pain in neurological practice:

* nocigenic—as a result of activation of receptors
(nociceplors) sénsitive to tissue-injuring stimuli,

& neurogenic—as a result of dysfunction in the
nervous systém, in the absence of nociceptor
activation.

This distinction is impeortant, as it affects
treatment. The differences between nocigenic and
neurogenic pain are summarized in Table 21.1. In
practice, however, separating pain into these cate-
gories may be complicated. For example, nocigenic
pain referred from lumbar facet joint dysfunction
may mimic the neurogenic pain of sclatica. Fur-
thermore, both types of pain may coexist and both
are potentially magnified by psychogenic factors
such as anxiety, depression, anger and fatigue.

Dirug treatment represents only one aspect of
pain relief. Other manoeuvres include:

e physical measures —heat, cold, vibration;
® acupunclure;
e transcutaneous  electrical nerve  stimulation
(TENS) —particularly for neurogenic pain;
o psychological methods —including  relaxation
lechniques, cognitive behaviour therapy;
& invasive procedures:
= local anacsthetic nerve blocks,
e sympathetic blockade for partial nerve injuries



associated  with  autonomic  dysfunction

{Chapter 7},

# long-lasting nerve lesions (neurolysis) with

chemical (phenol, alcohol) or thermal damage,

and neurosurgical procedures —usually  res-
tricted to pain in advanced cancer.

These various treatments are deployed in a step-
wise fashion, using less invasive approaches first.
Similarly, drug treatment typically initially in-
volves less potent (and less toxic) agents. Main clin-
ics provide a setting where patients can receive
these pain-relieving measures in a logical sequence
and combination, governed by the type and inten-
sity of the pain, and accompanied by appropriate

information and advice about the cause of the

Meurarehabilitation Chapter 21

symptoms. Pain intensity is necessarily subjective,
but response to therapy can be monitored reliably
using a visual analogue scale —the patient at cach
visit marking a point along an uncalibrated 10-cm
line, one end of which represents zero and the
other maximal pain.

® Neurorehabilitation is best achieved by a multidiscipli-
nary team consisting of medical and nursing staff,
physiotherapists, occupational therapssts, speech and
language therapists, neuropsychologists and  social
workers
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Suggested references and further reading

The evidence base for the management of neuro-
logical disease is readily accessible nowadays via
the internet. Rather than giving an exhaustive list
of such references, the following is therefore a
selection of books which synthesize topics cor-
responding to the individual chapters of Leciure
Notes: Newrology. Some are multi-volume, or at least
multi-author, and purely for reference; others,
marked with an asterisk, are short enough to be
read as a whole and are valuable aids for studying
particular aspects of neurology in depth.

Chapter 2: Consciousness

*Plum F, Posner JB. Diagnosis of Stupor and Coma,
3rd edn. Davis, 1980. (Though older than the
other references cited here, this remains a neuro-
logical “classic’.)

Chapter 3: Cognitive function

*Hodges JR. Cognitive Assessinent for Clinicians.
Oxford University Press, 1994,

Chapter 4: Vision and other cranial nerves

Glaser )5, (ed) Newro-ophthalmology, 3rd edn.
Lippincott Williams & Wilkins, 1999,
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Chapter 5: Motor function and
Chapter &: Sensation

*O'Brien MD (on behalf of the Guarantors of
Brain). Aids to the Examination of tie Peripheral
Nervous System, 4th edn. WB Saunders, 2000, (A
guide to the motor and sensory examination of
the peripheral nerves and nerve roots, all in a
single portable volume),

Chapter 7: Autonomic function

Bannister R, Mathias C. (eds) Aumtomomic Failure:
A Textbook of Clinical Disorders of the Autononic
Nervons System, 4th edn. Oxford University Press,
2001,

Chapter 8: Investigating the patient

Atlas SW. {ed) Magnetic Resonance Imaging of the
Brain and Spire, 3rd edn. Lippincott, Willlams &
Wilkins, 2002.

Misulis KE, Head T. Essentials of Clirnical Newropliys-
iodogy, 3rd edn. Elsevier Butterworth Heine-
mann, 2003,

Chapter 9: Headache and facial pain

*Lance |W, Goadsby PJ. Mechanisim and Maige-
mient of Headache, 6th edn. Butterworth Heine-
mann, 1998,



Chapter 10: Epilepsy

ssanford M. Practical Guide fo Epilepsy. Elsevier
Butterworth Heinemann, 2003,

*Panayiotopoulos CI. A Clinical Guide to Epileplic
Sywlromes and their Treatiment. Bladon Medical
Publishing, 2002,

Chapter 11: Stroke

Warlow CP el al. Stroke: A Practical Guide to Marge-
ment, 2nd edn. Blackwell Publishing, 2001,

Chapter 12: Parkinson's disease and
other movement disorders

*Clarke CE. Parkinson’s Disease in Practice. REM
Press, 2001.

“Sawle GV, Movement Disorders in Clinical Practice.
Isis Medical Media, 1999, (Contains a CD-ROM
with video clips of movement disorders).

Jankovic JI, Tolosa E. {eds) Parkinson’s Disease
amed Movesren! Disorders, 4th edn, Lippincott,
Williams & Wilkins, 2002,

Chapter 13: Meurosurgical topics:
head injury and brain tumour

Winn HR. (ed) Youmans Newrolagical Surgery, 5th
edn. Elsevier Saunders, 2003, (Four volumes!)

Chapter 14: Neurological infections

Scheld Wi, Whitley BJ, Marra CM. (eds) Infections
of the Central Nervous System, 3rd edn. Baltimore:
Lippincott, Williams & Wilkins, 2004,

Chapter 15: Spinal conditions

Lin VW, {ed) Spinal Cord Medicine: Principles and
Practice. Demos Medical Publishing, 2003,

Chapter 16: Multiple sclerosis

Compston A ef al. MeAlpine's Multiple Sclerosis, 4th
edn. Harcourt, 2004,

suggested references and further reading

Chapter 17: Nerve and muscle

Mendell IR, Kissel T, Cornblath DR. {eds) [Nagmasis
amd Masegerent of Peripheral Nerve Disonders.
Oxford University Press, 2001,

Karpati G, Hilton-Jones D, Griggs RC. (eds) Dis-
orelers of Viduntary Muscle, 7th edn. Cambridge
University Press, 2001,

Chapter 18: Development
and degeneration

Rosenberg BN of ol (eds) The Molecular amd
Genetic Basis of Newrologic amd Pspchiatric Dis-
case, 3rd edn, Elsevier Butterworth Heinemann,
2003,

Mendez M, Cummings J. (eds) Demenitic: A Clinical
Appeoach, 3rd edn. Elsevier Butterworth Heine-
mann, 2003,

Shaw PJ, Strong M) (eds) Motor  Newron
Disgrders,  Elsevier Butterworth  Heinemann,
2003,

Chapter 19 Neurology and other
medical specialties

Samuels MA. (ed) Hospitalist Nevrology. Elsevier
Butterworth Heinemann, 1999,

Chapter 20: Neurological emergencies

*Hughes RAC. (ed) Newological Emergencies, +th
ecdn. BM) Books, 2003,

Chapter 21: Neurorehabilitation

Lin VW, {ed) Spiratl Cord Medicine (see above).

“Oizer MM, (ed) Management of Persons with Clironic
Newrologic Mness. Elsevier Butterworth Heine-
mann, 2000

In addition to monographs on specific neurolo-
gical topics as listed above, there are several
excellent large reference texts on neurology in
general, including:
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Suggested references and further reading

Bradley WG, Daroff RE, Fenichel GM, Jankovic J. Systern, 11th edn. Oxford University Press,
(eds) Newrology in Clinical Practice, 4th edn. 2001.
Elsevier Butterworth Heinemann, 2003. Victor M, Ropper AH. Admms and Victor's Principles
Donaghy M. (ed) Brain's Diseases of the Nermvous of Nerrology, 7th edn. MeGraw-Hill, 2001,
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MNote: Page number in itafics refer 1o Agures; page numbers in bold refer to tables or boxes.

ABC life support 7, 105
abdominal response (Cutaneous
reflex) 43
abducens (sixth cranial) nerve 23,
23-7
anatomy and examination
23=5
palsy 26-7
as false localizing sign 27
abscess, cerebral 113, 113, 151
absence epilepsy 74-5, 75, 76
accessory (eleventh cramial) nerve
33
accommeodation, cyve 22
acetazolamide 64
acetylcholine recepior antibodies
142
aciclovir 117
acoustic neuroma  107-8, 108
acromegaly 164
action potential, muscle 58
Activities of Daily Living 177
acute central disc prolapse 127-8
acute confusional state 11-12
acute disseminated
encephalomyelitis 119,
134=5
acute inflammatory
demyelinating
polyneuropathy 174
acute labyrinthitis 32
2CULC NeUromuUscular respiratory
failure 174
acute organic brain syndrome
11=12
Addison’s disease 164
adenoma, pituitary 108, 108-9,
166
agnosias 15, 854
agraphaesthesia 49
agraphia 14
AIDS 118
akathisia 100
akinesia 91, 92
akinetic mutism 13
akinetic-rigid syndromes 1,95
actiology 92
idiopathic 95, 95

Parkinson’'s discase see
PFarkinson's diseasc
alcohol
nervous system cifects 162-3
withdrawal 162-3
alcoholic amblyopia 163
alcoholism, chronic 163
alexia 14
allodynia 180
alteplase 83
Alzbieimer's disease 13, 153-5,
154
actiology and pathogenesis
153=4
case history 160
clinical features and diagnosis
154
management 154-5
amantadine 96, 98
amaurosis fugax 64-5, 85
aminoglycosides 143
amnesia 13
amnesic syndrome 13
amyloid beta-protein 154
amyloid precursor protein 154
amyotraphic lateral sclerosis see
motor neurone disease
‘anacsthesia dolorosa® 69
anarthria 14
anencephaly 148
ancurysms 57, 87-8, 88, 108
carotid 108
Charcot-Bouchard 88
circle of Willis 87
mycatic &7
angiography 56, 56-7
ancurysm 88, 8§
angioma 87
angular gyrus 15
anhidrosis 26, 51
amisocoria, physiological 22
anomia 14
anosmia 18
antecollis 99
anterior horn cells 36, 37
disorders 151
anterograde memory 12
antibiotics

brain abscess 113
meningitis 112-13
anticholinergic drugs 134, 159
Parkinson's disease 98
anticholinesterases 143
anticonvulsants 180
epilepsy management 76, 76-7,
77,78
for infantile spasms 74
in pregnancy 166
status epilepticus 173, 174
antidepressants
chronic fatigue syndrome 171
tricyche 67, 134, 180
antiplatelet therapy, stroke
prevention 84
antituberculous therapy 114
aphasia 14, 14
apolipoprotein E 154
apomorphine 97
‘apraxia’ B2
constructional 15
dressing 15
Argyil Robertson pupil 23
Armnold-Chian malformation 123,
123, 148, 149, 151
arteriovenous malformations 87,
88
arteritis, cranial see giant cell
arteritis
‘aseptic meningitis’ 116, 167
aspirin, stroke management 83,
B4
astereognosis 49
asterixis 161
ataxia 41, 150-1, 151
cerebellar see cercbellar ataxia
Friedreich's 150, 151
semsory 41, 141
truncal 45
atherosclerosis 81
athetoid cerebral palsy 147
athetosis 95-9
attention 11-12
auras
epilepsy 73
migraine 65, 66
automatism 73
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Index

autonomic faflure 50

autonomic function 50=2
clinical features 50-1
investigations 51

autoregulation, cerebral blood

flow 84, 84

axenal neuropathy 58

axonal shearing, head injury 104

azathioprine 143

Babinski reflex 43
baclofen 134
bacterial infection 111-15
bacterial meningitis see
meningitis, bacterial
‘balaclava helmet’ distribution,
lesions 27
basal ganglia 150
pregnancy complications 166
systemic disorders affecting 161
basitar migraine (Bickerstaff
variant) 66
Battle's sign 105
Becker muscular dystrophy 144
behaviour therapy 170
Beheet's disease 169
Bell’s palsy 30
pregnancy 166
Bell’s phenomenon 29
‘benign’ intracranial hypertension
63—
benign paroxvsmal positional
vertigo (BIPV)y 32-3
benserazide 96
benzodiazepines 8§, 173
benztropine 98
benzylpenicillin, meningitis 112
beta-blockers 67
binocular diplopia 25, 27
biopsy
brain &0
muscle 60
nerve Gl
temporal artery 65
bitemporal hemianopia 20
Bjerrum screen 20
bladder dvsfunction
cawda equina svndrome 126
mudtiple sclerosis 131, 134
spinal cord compression 128
spinal cord disease 5, 50, 121,
1789
treatment 52
bladder hvperreilexia 52, 178-9
blepharoclonus 94
blepharospasm 99
blind spot, physiological 19
blood-brain barrier, breakdown
&2
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blood pressure 50
Borrelia burgdorferi 114
botulinum toxin 9%
botulism 115
bovine spongiform
encephalopathy 156
bowel dysfunction 51
management 179
spinal cord discase 121-2
brachial neuritis 139
brachial plexopathy, idiopathic
139
brachial plexus lesions 138
bradykinesia 92
bradyphrenia 16, 156
brain
abseess 113, 113, 151
biopsy 60
hemmiation 103
tumours see brain umours
(belaw)
see also entries beginring cercbral
brain death see brainstem death
brainstem
lesions, conjugate deviation of
eyes 28
brainstem auditory evoked
potentials (BSALEPs) 58
brainstem death &
criteria 9@
testing 24-5
brain tumours 4, 106-10
benign 107-9, 166
clinical features and
investigation 107, 107
grading and prognosis 109
headache associated 63, 107,
110
invasion and spread 167
malignant 107, 167, 167-8
management 109
metastatic (secondaryy 107, 167
pathology 106-7
Broca's aphasia 14
bromocriptine 97, 100
wan—Si.-tlunrd synideome 122,
123
bruits
carotid 85
Ccramal 66
Bulbar disease, molor neurone
disease 159
‘bulbar nerves” 18
bulbar palsy 54, 34
‘burst suppression’ pattern 174

cabergoline 97
call pseudohypertroplyy 144, 144
caloric tesy 24, 24, 32

canal paresis 32
cannabis 134
capsaicin 180
carbamazepine 69, 166, 180
epilepsy management 76, 77
carbidopa 96
carotid aneurysm 108
carptid angiography 56
carotid artery, stenosis 86, 86
carotid bruit 85
carotid endarterectomy 86
carpal tunnel syndrome 137, 135,
138, 164
pregnancy 166
cataplexy 10
cauda equina 124, 126-7
intermittent claudication 127
syndrome 126-7, 148
causalgia 52
CAVEITIOUS Sinus
meningioma 107
thrombaosis 85
cefotaxime 112,115
ceftriaxene 112, 115
cell transplamtation, Parkinson’s
discase 98
central dise prolapse, acute 127-8
central motor conduection time
(CMCT) 58
central pontine myelinolysis 135,
163
central scotoma 149, 130
central sleep apnosa 10
central tentorial herniation 103
cerebellar ataxia 41, 150-1
differential diagnosis 151
cerebellar ectopia 123
cercbellar rebound 42
cerebellar tremor 134
cercbellopontine angle 108
cerébellum
degeneration, chronic
alcoholism 163
inherited disorders 150-1
metastases 167
systemic disorders alfecting 161
cerebral angiography B8, 88
cercbral arteries 82
cercbral atrophy 163
cerebral autoregulation 84, 84
cercbral cortex
contusion/laceration 104
inherited conditions 150
pregnancy complications 166
systemic disorders affecting 161
cerebral ghomas 107, 107, 109
cercbral hemispheres
dominance 14
dominant, functions 14=-15



mass, raised intracranial
pressure 103
non-dominant, functions 15
cerchral infarction §1-5
see also stroke
cercbral lupus 168
cerebral lymphoma 118, 167
cerebral oedema 81=2, 103, 104
cerchral palsy 147-8
risk factors 148
cercbral toxoplasmaosis 117-18,
119
cercbrospinal fluid (C5F) 59, 60
discharge 105
examination 59, 59, 60, 60
Guillain=Bareé syndrome 175
increased volume 102
see also hydrocephalus
leakage, head injury 106
multiple sclerasis 132
normal propertics 59
obstruction of flow 102
pathways and production J04
viral encephalitis 117
cervical myelogram 33
cervical radiculopathy 125-6
cervical rib 138
cervical spinal cord lesions 4
cervical spondylosis 123
Charcot arthropathy 141, 141,
([
Charcot-Bouchard ancurysms 58
Charcot-Marie-Tooth discase
{CMT) 151-Z, I52
chemotherapy
Brain tumours 104
conscquences 168
chloramphenicol 112
cholesterol emboli 85
cholinergic crisis 143, 176

cholinergic-enhancing drugs 154,

155
cholinergic neurones, Alzheimer's
disease 154
chaolinesterase inhibitors 97, 155
chorea 98
charea gravidomim 166
chronic fatigue syndrome 119,
1701
features and management 171
terminology and actiology
170-1
chiromic inflamimatory
demyelinating
polyneuropathy (CIDP)
141
chronic pain 1801
chronic subxdural hacmaloma
106G, 157, 157

cinnarizine 32
ciprofloxacin 113
circle of Willis, ancurysms 87, 87
clasp-knife phenomenon 38-9
claudication, intermittent, jaw

4
claw-hand deformity 38, 138, 141
clobazam, epilepsy managemeni

clomipramine 10
clonazepam
epilepsy management 76, 78
status cpilepticus 173
clonus 43
clopidogrel 83, 86
Clostriclive botalingen 115
Closbeiclivee feterwi 115
clozapine 97
cluster hieadache 67-8
co-bencldopa 96
co-cargldopa %6
cognitive cstimanes, tests 13
cognitive function 11-17
distributed &, 11-14
localized 11, 12, 14-15
neuropsychological evaluation
1g, 16=17
COpnive impairment
Alzhenmer’s discase 154=5
dementia see dementia
copwheel rigidity 92-3
collonml cysts 109
colour, desaturation 20
colour vision 20
loss, multiple sclerosis 130
coma 7
managenent 7-8
sevt dl5o CONSCIousNess
ORI |'H.‘rll!11.‘ill norvie, dﬂl“ilgl’
1.3t
communicating hydrocephalus
88
complex partial seiowres 72, 73,
30
complex reégonal pain syndrome
52
comprehiension 14
compmited tomaographic (CT)
scanning 53, 54
angiography 36, 56=7
brain tumours 107
chromic subdural haematoma
157
epilepsy 76
head injuries 105, 106
hydrocephalus 104
profapsed lumbar intervertebral
disc 127
stroke 82, 83, 83, 85
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subarachnoid hacmorrhage 88
viral encephalitis 116, 116
concussion 32-3, 106
conduction aphasia 14
confabulation 162
confrontation 19, 19
confusional state, acute 11-12
congenital disorders 147-50
see elso specific disorders
congenital hydrocephalus [48=-9
cangenital infection 149-50
congenital myopathics 144
congenital nearosyphilis 114,
150
congenital rubella 150
‘coning’ 102, 104, 113
conjugate gaze 24
conjugate gazxe palsy 27, 28
connective tissue disorders 1689
o anlser specific disorders
consciousness 7=10
altercd levels, causes 7
brainstermn death and 8, 9, 24=-5
definition 7
loss, management 7-8
transicnt disturbance 9
constructional ‘apraxia® 15
continuous positive airways
pressure (CPAM 10
contraciures, limb paralysis 179
‘contre-coup’ injury 104
‘conus lesions' 126-7
conus medullans 50, 126
converston mechanism 169-70
‘onvexity meningiomas' 107,
1os
convulnons
febrile 74, 80
ser dllsn seizunes
coordination, examination «41-2
copper, Wilson's discase 150
coprolalia 100
carneal response 27-8
corticobasal degeneration (CBD)
95
corticospinal {pyramidal) tracts
36, 37,121
clisorcders 151
corticosteroids
brain twmours 109
giant cell arteritis 65
multiple sclerosis 133
myasthenia gravis 143
cough, bovine 33
cough syncope 9
cover test 27
cranial arteritis soe giant cell
areritis
cranial bruit 66
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cranial nerves 18-35

sev also individual nerves
craniopharyngiomas 108, 109
creatine kinase 144
Creutzieldi-]lakob disease (CJD)

155-6

familial 156

sporadic 156

variant 156
cryptococcal meningitis 118
Cryplococcus neoformans 118
Cushing’s syndrome 164
cutaneous reflexes 43, 178
cutaneous sensation 48

dermatome distribution 48

patterns of loss 47
cvsticercosis 119
cvsts, porencephalic 149
cytomegalovirus infection 118
cytotoxic oédema 81, 103

Dandy-Walker syndrome 148,
151
dantrolene 100
deafferentation 39
déjavu 73
delirium 11-12
delirium tremens 162
dementia 153-8
actiology 135
Alzheimer’s disease see
Alzheimer's disease
cortical/subcortical 16
definition 15<16
degenerative causes 155-7
frontal type 156
Huntington's disease 98, 150,
156
multi-infarct 82, 157
non-degenerative causes 157-8
Parkinson's disease 156=7
semantic 156
‘subcortical’ 156
dementia with Lewy bodies 95,
156
demvelination o, 58, 129
multiple sclerosis 129, 132
Plagues 129
depression, multiple sclerosis 134
dermatomes 49
distribution 48
sensary loss 47, 48
dermatomyositis 145, 168
detrusor instability 50, 52
detrusor=sphincter dyvssynergia
179
Drevics divease 135
dexamethasone 0%
diabetes insipidus 103, 104
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diabetes mellitus 164, 164-5, 165,
180
foot ulcers 164, 165
diabetic amyotrophy 164, 165
diazepam, status epilepticus 173
diffuse axonal injury 104
digital subtraction angiography
(DSA) 56, 56
digit span 11
diphtheria toxin 115
diplopia 25
multiple sclerosis 130
vesting 27
with/fwithout vertigo 31
dipyridamole 83, 86
directional preponderance 32
dise prolapse, acute 127-8
dissociated anaesthesia 122
disseciation mechanism 169-70
dizziness 31, 32
doll's head reflex 24, 24
domperidone 97
donepegil 97, 155
L-DOPA 96-7
complications of long-term
therapy 96-7
on-off periods 97, 98
dopamine
metabolic pathways 97
Parkinson's discase 94, 96
dopamine receplor agonists 97
dopaminergic pathways 91,92,
9

dopamine transporter (DaT)
SPECT scans 95
double vision see diplopia
Down's syndrome 154
dressing "apraxia’ 15
driving, cpilepsy amd 79
drop attacks 9
Duchenne muscular dystrophy
144
dvsaesthesiae 46, 180
dyvsarthria 14, 33, 34, 178
motor neurone disease 158
dysautonomia, familial 51
dvscalculia 15
dysdiadochokinesis 42
dysgraphia 14
dyskinesias 98-101
long-term L-DOTA therapy
causing 96, 97
pregnancy 166
dyslexia 14
dvsmetria 42
dyvsmyelination 134
dysphagia, motor neurone disgase
158, 159
dysphasia 14, 14, 178

dyspraxia 15
dysthyroid eye disease 164, 164,
165
dystonia 99
paroxysmal 99
primary torsion 99
wearing-off (L-DOPA) 97
dystonia musculorum deformans
99
dystrophinopathies 144

echolalia 100
eclamptic seizures 166
cdrophonium test (‘Tensilon” test)
143, 176
vighth cranial nerve see
vestibulocochlear (eighth
cranial) nerve
Ekbom's syndrome 100, 167
clectroencephalography (EEG)
57-8
epilepsy 57-8, 74, 75, 76
normal rhythms 57
electromyography (EMG) 51, 58
motor neurone disease 159
single-fibre 58
eleventh cranial nerve 33
embolism 81
emergencies, neurological 173-6
encephalitis
herpes simplex see herpes
simplex encephalitis
lethargica 92
limbic® 168
viral 116-17
cncephalomyelitis
acute disseminated 119, 134-5
myvalgic ser chronic fatigae
syndrome
postinfectious 119, 134-5
encephalopathy
acute 161, 162
chironic alcoholism 163
hepatic 163, 163
hypertensive 84
metabolic 161, 162
spongiform 155-6
Wernicke's 162
endocrine disease 163=5, 164
enophthalmos 26
clitacapone 97
cntrapment neuropathy
diabetes 164
see dalso carpal tunnel syndrome
eplepsia partialis continua 74
vpilepsy 72-80
absence (petit mal) 74-3, 75,
T
adulthood 72-4



childhood/adolescence 74-5,
75
classification and actiology 72,
73,74
definitions 72
diagnosis 76, 78, 79
differemtial diagnosis 9, 76
drivingfemployment
restrictions 79
EEG rhythms 57-8, 75, 76
epidemiology 72
Jacksonian 73-4
juvenile myoclonic 75, 76, 79
Kellogg's 75
leisure activities and 79
management 76, 76-8, 77, 78
surgical 78
partial 5, 73-4, 76
conjugate deviation of cyes
28
petit mal 74-5, 73
post-traumatic 106
pregnancy 165-6
primary generalized 72-3, 76
refractory 77, 78
syndromes 72-5
temporal lobe 73, 80
sews il s seizures; status
epilepticus
epileptic cry 73
episodic memaory 12
Epstcin=Barr virus 119, 170
Erby's paralysis 138
grectile impotence 51, 52
multiple sclerosis 134
paraplegia 179
ergotaming
cluster hepdache managenent
it
nugraine management 67
ergotism 67
ethosuximide 76, 78
evoked potentials 38
EXCHOWXICIEY, MOoLOT Beurone
discase 158
exccutive function 13-144
explicit memory 12
extraocular muscles 23, 23
eye, conjugate deviation 27, 28
oye movements 23—
disorders 25-7
optokinetic 24
painful 130
pursint 24

factal expression, poverty of 92

facial muscle weakness 29

facial (seventh cranial) noerve
29-31, 30, 31

anatomy and examination
29-30, 30
disorders 30-1
[acial pain 68-9, 69
atypical 6%
local causes 69
unilateral 68
facial sensation 27
facioscapulohumeral muscular
dystrophy 144
faccal impaction 179
fainting 9
familial dysautonomia 51
familial periodic paralysis 144-5
fasciculations 37
fatigue
chironic see chronic fatigue
syndrome
multiple sclerosis 134
myasthenia gravis 142
febrile convulsions 74, 80
fibrinoid necrosis 84
fifth crantal nerve see trigeminal
nerve
finger-nose-finger test 42
Maccidity 37
Nexor spasms 134
Mumieciil 8
folic acid supplements 166
foot drop <42, 44, 139-40
footl ulcers, diabetic 164, 165
forafication spoecira it
Foster-Kennedy syndrome 107
fourth cramial nerve see trochlear
{fourth cramal) nerve
fourth nerve palsy 25
free raddical damage, motor
neurone discase 158
lecozing 92
Fricdreich’s ataxia 150, 151
fromtal corex, mnchions 12
frontal lobe dysfunction 13-14
conjugale deviation of eyes 28
functiconal’ disorders 169
fundoscopy 20-2, 21

pabapentin 78, 180
gadolinium 55
pag reflex 33
gait
examination 44, 45
festinant 92
Parkinson's discase 44, 92
‘seissofing” 44, 131
waddling' -+, 143
‘gail apraxia® B2
ealantamine 155
ganciclovir 117
ganghosides, antibodies 175

Ircile

mastroparesis 51
‘general paralysis of the insane’
114
genctic counselling, Huntington's
disease 150
giant cell arteritls 64-5, 70-1
case history 70-1
Gilles de la Tourette syndrome
100
‘glabellar tap sign’ 94
Glasgow Coma Scale 7, 8
glatiramer acetate 134
gliomas 107, 107
management 109
pliosis 129
glossopharyngeal (ninth cranial)
nerve 33
glossopharyngeal neuralgia 69
‘glove-and-stocking” sensory loss
141
distnbution 4, 47, 45-9
glycogen storage diseases 144
Gower'ssign 144
grand mal seizures 73, 73
grasp reflex 14
Guillain-Barré syndrome 52, 119,
141, 174-6
case history 176
clinical features 174-5
differential diagnosis 175
management and prognosis
175-6
Miller Fisher variant 175, 175
precipitants 174
gumima 114

habit spasms 100
haemangioblastomas 109
hacmatoma
chronte subdural 106, 157, [57
intracranial 106
subconjunctival 105
Huvmopliiitos inflenzoe 111, 113
hacmorrhage
intracerchral H5-9
imtracranial 87
subarachnoid see subarachnold
haemorrhage
Hallpike manocuvre 32, 33
hallucinations
hypnagogic 10
olfactory 18
handedness 3
handicap 177
headache 63-8
brain tumour 63, 107, 110
chronic daily 68
cluster 67-5
coital 70
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headache (comt.)
giant cell arteritis 64-5
head injury 105
‘foe-pick’ 70
idiopathic intracranial
hypertension 634
local causes 69
lumbar puncture associated 63
medication misuse 68
meningeal irritation 64
meningitis 111
migraine see migraine
primary syndromes 63, 65-8
psychogenic basis 68
secondary and primary 63
spontancous low-pressure 63
tension-type 68
see also migraine
head injuries 103-6, 106
aetiology and pathology 1034,
104
clinical features 104=5
complications and
consequences 106
management 105-6
hearing loss
acoustic neuroma 108
conductive vs sensorineural 31
hearing tests 31
heel-knee-shin test 42
heliotrope rash 145
hemianopia 19, 20
hemiballismus 98
hemifacial spasm 30-1
hemiparesis 40-1
hemiplegic migraine 66
hemisphere dominance 14
heparin 83,85, 175
hepatic encephalopathy 163, 163
hepatecerebral degeneration
s}'ndrurllt 163
hereditary motor and sensory
newropathy (HMSN)
151-2, I52
hereditary spastic paraplegia 151
hereditary spinal muscular
atraphics 151
herniation, brain 103
herpes simplex encephalitis 116,
116-17
case historye 120
herpesviruses, infections 118
herpes zoater 117
higher-order executive function
1314
history-taking, neurological 3-6
‘distriminant’ questions 4-5, 5
history of presenting svmptom
3-5
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negative and positive symptoms
5

systematic review questions 5
witnesses 6
Holmes-Adie syndrome 23
homenymous hemlanopia 20
homonymeus quadrantanopia 20
Homer’s syndrome 26, 68, 122,
139
actiology 26
HTLV-1 virus 118
human immunodeficiency virus
(HIV) 117
Huntington's disease 98, 150, 156
hydatid disease 119
hydrocephalus 88, 102-3
communicating 102-3
congenital 148-9
infantile 148=9
normal-pressure 157-8
obstructive 102, 104
hydrophobia 118
hyperacusis 30
hyperbilirubinaemia, neonatal
99, 147
hyperemesis gravidarum 161
hyperparathvroidism 164
hypertension 63-4
cerebral autoregulation 84, 84
hypertensive encephalopathy 84
hypertonia 37-8
hyperventilation 9, 169
head injury management 106
hvpnagogic hallucinations 10
hypoglossal (twelfth cranial)
nerve 34
hypoglycaemia 9
I'l}'}mnalr:u'm!n 168
hypoparathvroidism 164
hypopitusitarism 109, 164
acute 109
hyprotension
cercbhral auvtoregulation 84, 84
ofthostatic {postural) 50, 52
hvpothalamus 51
lesions 51
hvpotoma 37
hvpsarchythoma 74
hvsteria 169-70
case history 172
clinical features and
management 170

‘ice-pick” headaches 70

whopathic brachial plexopathy
139

idicpathic ("bemgn’) intracranial
hypertension 634

immunosuppressives 143, 168

implicit memory 12
impotence, erectile 51, 52, 179
inclusion body myositis 145
incontinence 50-1
indometacin 68
infantile hydrocephalus 148-9
infantile spasms 74
infections, neurclogical 111-20
bacterial 111-15
congenital 149-50
protozoan 119
retroviral 117=18
viral 116-19
see also specific infections
inflammatory myopathies 145
insulinoma 164
intention tremor 42
interferon beta 134
intermittent claudication
cauda equina 127
jaw 64
leg muscles 127
internuclear ophthalmoplegia
26-7
interventional neuroradiology 57
interveriebral disc prolapse
acute central 127-8
cervical 123, 125, 126
lumbar [27, 127-8
intestinal pseudo-obstruction 51
intracercbral hacmorrhage,
spontancous 58-9
intracranial hacmatoma 106
intracranial hacmorthage 87
intracranial hypertension sce
intracranial pressure,
raised
imracranial mass 103
decompensation J04
s erlser brain tumours
intracranial neoplasms sec brain
lumours
intracranial pressure
raiscd 634, 102, 14
Brrain tumours 107
causes and features 102
conscquences 03
management 105
papulloedema 19,22
reduced, headache 63
intrautering infections 149-50
intravenous immunoglobulin
143,175
inverned reflex 126
investigations 53-60
biopsics 60
blood wsts 59-60
cercbrospinal Mued (CSF) 5%, 59,
60, 60O



electroencephalography (EEG)
see electroencephalography
(EEG)
clectromyography (EMG) see
electromyography (EMG)
imaging so¢ neurcimaging
nerve conduction studies 58, 59
iritls 22
‘Ischacmic penumbra’ 81
Ishihara plates 20

Jacksonian epilepsy 73-4
Jacksonian march 74
Janz syndrome 75, 79
Jarisch-Herxhenmer reaction 114
jow, intermittent claudication 64
jaw jork 28, 29
Jendrassik's manoeuvee 43
jerk nystagmus 26
jelt phenomenon 66
juvenile myoclonic epilepsy 75,
7o
case history 79

Kavser-Fleischer rings 150
Kellogg's epilepsy 75
kernicterus 99, 147

Kernmig's sign 64, 111

Klumpke's paralysis 138
Kersakofl's syndrome 14, 162
Kugelberg-Welander discase 151

la belle indifférence 170
labyrinthine discase
concussion 32-3, 106
nystagimus 312
labyyrinthitis, acute 32
lacunar infarcts 92
Lambert-Eaton myasthenic
svindeome 51, 58, 143, 168
lamotrigine 76, 77
language
comprehension tests 14
definition 14
laryngospasm 99
lateral cutancous nerve of thigh.,
compression 139
lateral popliteal palsy 13940
lateral tarsorrhaphy 30
lead pape rigidity 92
Leber's hereditary optic
neuaropathy 151
leprasy 115
leucodystrophics 154
leukaemia 167
Lewy bodies 91, 94, 156
Lhermitte phenomenon 130
limb-girdle dystraphies 144
‘limbic encephalitis” 168

limbic system 12
lipohyalinosis 81, 82
Listeria snonocytogenes 112
lithium &8
Little's discase 147
liver discase 163
locked-in syndrome 8
‘lock-jawe" 115
lorazepam 173
lower motor newrone (LMN) 36,
7
lower motor neurone (LMN)
lesions 37
clinical features 45, 158
facial weakness 29-30
causes 30, 31
molor newrone disease 158
wendon reflexes 43
upper motor neurene lesion vs
29-10
‘lucad iterval® 105
lumbar canal stenosis 127
lumbar puncture 59, 59
bacterial meningitis 111-12
‘Benign’ imtracranial
hypertension 64
brain abscess 113
contrmndications 60, 112, 113
headache associated 63
indications G0
subarachnoid haemorrhage
diagnosis 87
techrque 60
lupus 168
Lyme discase 114-15
lymphoma 118, 167

macular sparing 19, 20
magnetic resonancoe maging
(MY 53-5, 55
angiography 50=7
brain abscess FI3
epilepsy 76, 78
malignant discases [67
multiple sclerosis 132, 133
pituitary adenoma 108
specltroscopy 37
spinal dysraphism 4%
spinal meningiona {24
najor hstocompatibility complex
(MHC) 129
malara 119
malignant brain tumours 107,
167, 167-8
malignant meningitis 167
manmitol 17
hemd injunes 105-6
marche i petits pas 82
ncasles 119

Inclex

medial longitudinal fasciculus 26
moedian nerve
compression see carpal tunnel
syndrome
cutaneous distribution [38
Medical Rescarch Council scale
A0
memantine 155
memaory 12-13
assessment 12-13
Menicres discase 53
meningeal irritation 64
meningioma 107, 108
spinal 124
‘meningioma en plague’ 107
‘meningism’ 64, 111
meningitis 64
aseptic 116, 167
bacterial (pyogenic) 111-13
actiology 111, 112
case lustory 120
complications 112
management and prevention
112-13
cryprococcal 118
malignant 167
menmgococcal 111, 112, 120
tubcrculows 1144
viral 116
meningococte 144
mieningovascular syphilis 114
meralgia paraesthetica 139, 139
metabolic encephalopathy 161,
162
metastatic brain tumours 107,
167
methylprednisolone 133
methysergide 67
micrographia 92
macturition syncope 9
migraing 63-7
case lustory 0
classical iwith aura) 66
Climical features and variants 66
definition, epidemiology and
Causation 65-6
diagnosis 66=7, 70
management 67
pregnancy 166
migrainous neuralgia 67-8
Miller Fisher svndrome 175, 175
mini-mental siate examination
16, 16-17
miosis 26
mitachondrial defects 152
Mollarets meningitis 116
monocular diplopa 25
mononeuntis multiplex 137, 140,
([it]
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Index

mononeuropathy 47, 48, 13740,
138
see also specific disorders
motor cortex 36
maotor function, examination
3645, 37
coordination 41-2
gait and stance 44, 45
neck and trunk 44=5
order of examination 37
posture 39
power 3941, 40, 41, 42
reflexes 43, 44
tone 37-9
wasting 36-7, 38
motor neurone disease 34, 158-9
case history 160
progressive muscular atrophy
variant 158
motor unit 36
motor zoster 117
movement disorders 91-101
akinetic-rigid see akinetic-rigid
syndromes
drug-induced 100
dyskinesias see dyskinesias
myaclonus 75, 99
Parkinson's disease see
Parkinson’s disease
psychogenic 100
tics 100
tremor 99
see clse specific disovders
MITP 91,93
multidisciplinary tcams 177
multifocal neuropathy 137, 140,
171=2
multi-infarct dementia 82, 157
multiple sclerosis 129-36
actiology and pathogenesis
129-30
case history 136
clinical categoriesfcourse 131,
131
climcal features 130-1, 132,
136
diagnosis 132, 133, 151
differential dhagnosis 132
epidemiology 130
management 132=4
acute refapse 133
svmptom control 134
patiiclogy and pathophysiology
124
pregoancy 166
spinal cord discase 123
trigemanal neuralygia 68
multiple svstem atrophy 51, 95,
151

192

multi-sensory dizziness syndrome
3z
muscle
action potential 38
agonisi-aniagonist pairs 39
biopsies 60
power, assessment 39-41, 40,
41
tone 37-9
upper limb, segmental
innervation 42
weakness 3940
Guillain-Barré syndrome
174, 175
pyramidal distribution 40
muscle disease see myopathy
muscular dystrophies 144, 152
mutism 13, 14
myalgic encephalomvelitis (ME)
170
see also chronic fatigee
syndrome
myasthenia gravis 58, 142-3, 176
case history 145-6
myasthenic crisis 176
Mycobacterim feprae 115
Mycobacterieest ftulbvecnlosis 111,
112, 114
mycolic ancurysms 87
myelin, discases 134-3
seyalso demyelination
myelography 55, 55
mycloma 168
myelomeningocoele 148
myelopathy sec spinal cord disease
myeloradiculopathy 126
myoclonus 75, 99, 161
myomaetry -0
myopathy 36, 58, 143-4
actiology 143
congenital 144, 152
inherited 152
investigation 60
s s specific disoriders
myotomes 39
myotonia 144
myotonia congenita 144
myvotomc dyvstrophy 144
mvotoie pupil 23
myxoedema 151, 164

naloxone
naming. tests 14
narcolepsy 9-10
nasal regurgitation 142
near vision charts 19
neck

Mexion and extension

assessment 44

pain, radiating down arm 125
stiffness 64
meningitis 111
negative symptoms 5
neglect 15
testing for 15
Megri bodies 118
Meisseri snerinngiticis 111
neonatal hyperbilirubiaemia 99,
147
nerve conduction studies 58, 59
nerve roots 124
lumbosacral 124, 127
neuralgia
glossopharyngeal 69
migrainous 67-8
post-herpetic 69, 117, 180
pregnancy 166
trigeminal 68-9, 180
neuralgic amyotrophy 139
neural tube defects 148, 166
newrapraxia 140
newntic plaques 152, 154
neurodegenerative discase 153-9
neurofibrillacy tangles 152, 154
neurofibromatosis, types | and 2
153
neurogenetics 150-2, 153
neuregenelc iwmour syndromes
152,153
neurogenic bladder dysfunction
see bladder dysfunction
newrogenic pain 52, 180, 180
nenrogenic wasting 36-7, 38
neuroimaging 33-7
angiography see angiography
CT sew computed tomographic
(CT) scanning
functional 57
interventional 57
ME e MAagneic resonance
imaging (MR
myelography 35, 35
rediography 53, 54
newrolepic drugs
atypical 97
teemior due 1o 100
neuroleptic malignant syndrome
100
newralvsis 181
neuroma, acoustic 107-8, 108
neuromuscular junction 142
defects 58, 142, 142-3
neurcmiuscular respiratory failure
174
neuromyelitis optica 135
newro-oncology 167, 167-8
neuropathic joint deformity 141,
141



neuropathic ulceration 141
diabetic foot ulcers 164, 165
neuropathy
investigations 58
multifocal 137, 140, 171-2
obstetric 166-7
trigeminal 29
neurgprotection 97
neuropsychological evaluation
16, 16=17
neuropsychology, assessment and
therapy 178
neurarehabilitation 177-81
NULIrOSUrgery
brain tumours 109
head injury 105
neurosyphilis 23, 114, 123
clinical features 115
congenital 114, 150
nimodipine 88
ninth cranial nerve 33
nociception 44, 46
nocigenic pain 180, 180
normal-pressure hvdrocephalis
157-8
muchal ngadity 64
nystagmus 24, 26
jerk 26
labyrinthine discase 31-2
optokinetic 24
pendular 26
rotatory 26
vertical 26
vestibular 32

obstructive sleep apnoca 10
occipital cortex, functions 2
occupational therapy 177
oculocephalic reflex 24, 24
oculogyric crisis 99
oculomotor (third cranial) nerve
22,23, 237
anatomy and examination
23-5
palsy 25,25
oedema, cercbral 103, 104
cylotoxic 81
s arlse hydrocephalus
olanzapine 97
olfactory groove, menimgiom:a
107
olfactory hallucinations. 18
olfactory (frst cranial) nerve 18
‘oligoclonal bands® 132
on-off 97
ophthalmoplegia, internuclear
26-7
ophthalmoplegic migraine 66
opiates &

opisthotonos 115
opsoclonus 168
opuc atrophy 21, 21
causes 21
chronic alcoholism 163
optic chiasm 19, 20, 108, 109
aptic disc
atrophy (pallor) 21, 21
swelling 19, 21, 21
multiple sclerosis 130
optic (second cranial) nerve
assessment 18-23
colour vision 200
fundoscopy 20-2, 21
pupillary reactions 22-3
visual aculty 18-19, j&
visual fields 19, 19-20, 20
compression by meningioma
107
disorders 151
oplic ncuritis 22, 130
optic nouropathy, Leber’s
hereditary 151
opokinetic movements 24
optokinetic nystagmus 24
organ failure, chronic 161
organic brain syndrome, acute
11-12
‘ofganic’ disorders 169
arientation, assessment 11
arphenadrine 98
orthostalic hypotension 30, 32
oscillopsia 26
osteophyies 123
overllow incontinence 50
oxcarbazepine 78

pain 46
chironic 180-1
facial see facial pain
head see headache
management 180=1
multiple sclerosis 1340, 131, 134
newrogenic 52, 180, 180
nocigenic 180, 150
perception 43, 46
thalanue 46, 180
‘painful legs and moving toes’
syndrome 100
palatal incompetence 33
pallidotomy 98
Pancoast tumour 139
paplloedema 19, 21, 22
paragsthesiae 46
parameningeal infections 113-14
paraneoplastic disonders 51,
167-8
paraparcsis, spastic 121
paraplegia, management 178-9

Incles

paraproteins 168
parasagittal region, meningioma
107
parcsis 39
parictal cortex, functions 12
Farkinsonism, postencephalitic
9z
Parkinson's disease 51, 91-8
actiology and pathogenesis 91,
ay, wy
case history 101
clinical features 92-4, 95
course and prognosis 95
dementia associated 156-7
diagnosis H5-6
epidenuology 91
wait associated 44, 92
pathology 91-2, 93, 94
treatment 946, 96-8
adverse effects 96-7
partial epilepsy 5, 28, 73
past-pointing 42
pendular nystagmus 26
percussion myotonia 144
percutancous endoscopic
gastrostomy 139, 178
pergolide 97
‘perledic complexes” 117, 156
periodic paralysis, familial
144=5
penipapillary haemorrhage 21
peripheral nerve(s) 51=2
tumour infiltration 167
periphieral nerve disorders
13742, 151-2
see olso specific diserders
perseveration 13
personality 13-14
jrescavus 141, 141, 151
petit mal seizures 74-5, 75
phacochromaocytoma 164
phenobarbitone 166
cpilepsy management 75
status epilepticus 173
phenyioin 166
epilepsy management 76, 77
status epilepticus 173
phosphodiesterase tvpe 5
inhibitors 154
photophobia 64, 66, 87, 111
physiological amsocoria 22
physiclogical blind spot 19
phwsiotherapy 177
Pick's disease 156
“pill rolling” 94
pincal region tumours 109
pititary adenomas 108, 108-9
pregnancy 166
pituitary apoplexy 109
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m;mlf::;, migraine prophylaxis

plantar response 43
plaques
demyelination 129
neuritic 152, 154
plasma exchange 143
Plasmodium falciparmm 119
poliomyelitis 118
polyarteritis nodosa 168
polymyalgia theumatica 65
polymyositis 145
polyneuropathy 48, 51-2, 140-2
acute inflammatory
demyelinating 174
actiology 140, 140
chronic Inflammatory
demyelinating 141
definition 137
investigation 141
see also specific comditions
polysymptomatic hvsteria 169
pontine lesions, conjugate
deviation of eyes 28
porencephalic cysts 149
porphyria 163
acute intermittent 163
position sense 46, 47
positive Babinski reflex 43
positive symptoms 5
positron emission lomography
(FET) 57
post-concussion syndrome 106
postencephalitic Markinsonism
92
posterior columns 46
uncrossed sensory information
46
posterior fossa
CT scan 54
mass 103
post-herpetic neuralgia 69, 117,
180
postinfectious encephalomyelitis
11%, 134-5
post-polio syndrome 118
post-traumatic epilepsy 106
postural hypotension 50, 52
posture 39
assessment 45
Parkinson’s discase 95
postviral fetigue svadrome 119,
170=1
Pot’s discase of the spine 114,
25
pouting reflex 14
pramipexole 97
praxis 15
predmisolone 143

194

prefrontal areas, function 13
pregnancy 165-7
neurological complications
166-7
pre-cxisting neurological
discases 165-6
pressure sensation 46
pressure sores 1758
primary headache syndromes 63,
65-8
primary muscle disease 143
primary torslon dystonia 99
primidone 78
primitive reflexes 13-14
prion discases 155-6
prion proteins 156
progressive multifocal
leucoencephalopathy
(PML) 118

progressive supranuciear palsy 95,

101, 156
prolapsed lumbar intervertebral
disc 127, 127-8, 166
pronator drift sign 39
propranolol 67
prosopagnosia 15, 15
protozoan infection 119
proverb interpretation 13
proximal myopathy 44
‘pseudoathetosis” 39
pseudobulbar palsy 34, 34
‘peeudodementia’ 6
pseudohypertrophy 144, 144
pseudoseizures 76, 169
pstudostatus epilepticus 174
psewdotumour cerebel 64
psychiatry 169
psvehogenic disorders 169
psychogenic movement disorders
100
psvchological therapy 178
prervgoid muscles 27
plosis 25
punch-drunk syndrome 92
pupillary reactions 22-3, 23
pupils
Argyll Robertson 23
examination and anatomy 22
funcrional disorders 22-3
myotonic 23
relative afferent defect 22-3, 23
size and shape 22
pursuit eye movements 24
pyramidal distribution, weakness
40
pyramidal drify sign 39
pyramidal tracts see corticospinal
(pyramidal) tracts
pyridostigmine 143

quadrantanopia 20, 109
quetiapine 97

rabies 118-19
radial nerve
cutancous distribution 138
palsy 138
radiation plexopathy 139
radiculopathy see spinal root
disease (radiculopatiy)
radiotherapy
braln tumours 109
consequences 168
‘ragged red Abres” 152
Ramsay-Hunt syndrome 117
Rathke's pouch 108
reflexes
Babinski 43
cutaneous 43, 178
doll's head 24, 24
examination 43, 44
gag 33
grasp 14
inverted 126
light 22
oculocephalic 24, 24
pout 14
primitive 13-14
stretich 37, 39
tendon 43, 44
vestibulo-ocular 24, 24-5
reflex sympathetic dystrophy
52
rehabilitation 177-81
reinforcement phenomenon 43
respiratory failure, acute
neuromuscular 174
respiratory muscles, m}'aSII'H:ni.':
gravis 142
restless legs syndrome 100,
167
reticular activating system 7, &
retinitis pigmentosa 22
retrocollis 99
retrograde memory 12
retroperitoneal fibrosis 67
retroviral infections 117-18
reversible ischacmic neurological
deficits (RINDs) B1
rheumatoid arthritis 168
rifampicin 112-13
rigidity 92-3
Riley-Day syndrome 51
riluzole 159
Rinnes test 31
risperidone 97
rivastigmine 97, 155
Fomberg's sign 32, 45, 47
‘rool values' 43



ropinirole 97
rubella 149-50
congenital 150

saccades 24
sicral sparing 122, 122
saddle anacsthesia 122, 128
salaam attack 74
sarcoidosis 168-9
‘Saturday night palsy” 138
scalp, lacerations 105
scapula, winged 139, 139
schwannomas 107-8, 108
sciatica 127, 127
pregnancy 166
‘scissoring’ gait 44, 151
scoloma 19
central 19, 130
second cranial nerve see optic
(second cranial) nerve
SelZures
classification 73
complex partial 72, 73, 80
eclamptic 166
febrile 74, 80
grand mal 73, 73
petit mal 74-5, 75, 76
simple partial 72, 73
status cpilepticus 72, 1730
174
tonic-clonic 73, 73, 76
soc ize epilepsy
selegiline 97
semantic memory (2
sensation 46=4%
clinical neurocanatomy 46
examination -4 7-5, 49
higher function 4%
signs 47
symploms 46
sensory ataxi <k, 141
sensory inattention 49
sensory level 47, 49, 121
sensory loss 46
‘cape’ distribution 122
patterns -7, 45-9
sensory polvnouropathy 4
‘serial sevens' 11
sertraline 171
seventh cranial nerve see facial
{seventh cranial} nerve
sexual dysfundtion, male sey
erectile impotence
shingles 117
short-torm memory 12
Shy-Drager syndrome 51, 94,
95

sialorrhoea 94
simple partial seizures 72, 73

single-photon-cimission computed
tomography (SIPECT) 57
sixth cranial norve seealducens
(sixth cranial) nerve
sixih nerve palsies 25-6, 64
Sjoeren’s syndrome 51, 168
skew deviation 27
skin
pressore sores |78
reflexes 43, 178
sensalion o culaneous
sensalion
“skip lesions’ 65
skull
fractures 105
radhographs 54, 105
skull base, tumours 104
sleep apnoca, obstructive 10
slecp disorders 9-10
‘sleeping sickness” 119
sleep paralysis 10
Snellen chart 18-1%9, 19
social work 178
sodimm valproate 67, 75, 76, 77,
166
somatization disordees 169
somatoform disorders 169
somatosensory evoked potentials
{SSEPs) 58
spasmaodic torticollis %9
spastic diplegia 147
spastic hemiparesis 44
spastic hemiplegia 147
spasticity 37-8
management in paraplegia 179
multiple sclerosis 134
spastic paraparesis 44, 121
spastic paraplegia, hereditary 151
spastic ketraparesis 121
speech therapy 178
sphincter dysfunction S0-1
dletrusor-sphincter dyssynengia
17
spina bifida occulta 148, 149
spanal cord
anatomy 121, 122
cOMmpression, tumours 167,
a7
exinnsic compression 122
extrinsic vs mtrinsic lesions
122, 122
intrinsic lesions 122
multiple sclerosis 133
icthered 148, 149
transverse myelitis 135
spnal cord disease 121, 122,
124
acticlogy 123, 125
compression, case history 128

management 178=%
signs and symproms 121-2
spinal dysraphism 148
spinal memingiomas 124
spinal muscular atrophics,
hereditary 151
sprimal Nerve roeots soc nerve roos
spimal nerves, numbering 124,
126
spimal roat discase (radiculopathy)
124-8
cawda cquina syndrome 126-7
cervical 125-6
nt‘llrﬂ.‘ll‘lﬂ!ﬂl‘l’l}' and
nomenclature 124
prolapsed lumbar interventebral
dize 127, 127-8
spne, radingraphs 54
spinothalamic tracts 46, 121
“spongiform encephalopathics”
155-6
SLANCE W5 posiare
Staplrplococcus arens 113
status cpilepticus 72, 1734, 174
SEATUS MAZrAinoaLs 66
Steele=Richardson-0Olspewski
svndrome 95, 101
stercotactic thalamotomy 98
steriiomastond muscle 13
stiff person syndromae TG
Streplococous preceeeeniae 111, 113
steetch reflex 37, 39
stroke o, 81-90
CNS infarction 81-5
clinical features and
classification 82
complications and course
53
investigations and diagnosis
82, 8.5, 83, 55
pathophysiology 81-2
prevention 83-+4
rehabilitation B4
treatment 33
dehnition 81
headache associated 65
intracerchral hacmorthage
H8-49
pregnancy 166
rehabilitation 17980
risk factors 82
subarachnoid hacmonhage o4,
R7=8H, &&, 59-0)
transicnt schacmic attacks
preceding So
sew aifser Eransient ischacimi
attacks
stroke nnits B4, 17950
Sturge=Weber svpdoome 133
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subacute combined degencration
162
subacute sclerosing
panencephalitis 119
subarachnoid haemorrhage 64,
B7-8, 88, 102
case history 89-90
subclavian steal svndrome 85-6,
a7
subconjunctival hagmatoma
105
subdural empyema 114
subdural haematoma, chronic
106, 157, 157
substantia nigra
normal 93
pigment loss (Parkinson's
disease] 91, 93
subthalamic nucleus, damage 98
SUDEP 72
sumatriptan 67
superior sagittal sinus thrombosis
B4-5 85
supinator catch 3%
supranuclear gaze palsy 27
suprasellar meningiomas 108
supraspinal inhibition 38
Surgery
brain tumours 109
epilepsy management 78
head injury management 105
intracerelral haemorrhage 89
Parkinson's disease 98
subarachnoid hacmorrhage
B8
see (30 NEeUrosurgery
swinging torch test 22, 23
svdenham's chorea o8
sympathetic dvsfunction 52
SYmpLoms
negative 5
positive 5
temporal patterns 4, 4
upper limit (anatomical) 5
svncope 9
synechiae 22
svnkinesis 93
syphialis 114
clinical features 115
ser il pearosvphilis
syphilitic amvotrophy 114
svringobullyia 122
svringomyelia 122, 122-3, 123
clinical features 124
syrinx 122
swstemic lupus ervthematosus
I5LE) 168
syatimic sclerosis 168
swsbemic vasculitis see vasculitis
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tabes dorsalis 114, 115,123
tardive dyskinesia 100
tarsorrhaphy, lateral 30
taste, sense 30
teichopsia 66
telemetry 76
temperature sensation 46
temporal arteritis see giant cell
arteritis
temporal cortex, functions 12
temporal lobe, CT scan 54
temporal lobe epilepsy 73, 80
temporal neccoriex 12
vendon reflexes 43, 44
Tensilon® test 143, 176
tenth cranial nerve 33
tetanus toxin 115
tetrabenazine 98
thalamic pain 46, 180
thalamotomy, sterestactic 98
thenar eminence, wasting 38, 137
thiamine deficiency 161
thiopentone 173
third cranial nerve 22, 23, 23=7
third nerve palsy 25, 25, 103
thrombolytic therapy, stroke
management §3
thrombosis 84-5, 85
cerchral 81
sew also stroke
thyimnectomy 143
thymoma 142, 143
‘thyroid storm’ 163
thvrotoxicosis 1634, 164
tiagabine 78
tic doulourcux” 69
tics 100
Tinel sign 137
tinnitus 64
tissue plasminogen activalor 53
titubation 93
Todd™s partalvsis 74
tone, cxaminalion 37-9
tonic-clonic seizures 73, 73, 76
tonsillar herniaton 103
topiramate 78
torticollis, spasmodic 99
touch sensation 46
toxoplasimoss 117-18, 119
transicnt global ammnesia 1.3
transtent ischacmic attacks 81,
B5-7
case history 8%
clinical feaures 85-6
diagnosss and investigations
wiy
differential diagnosis 86
prognosis and treatment §6-7
transverse myelitis 135

trapezius muscle 33
trauma, head see head injuries
tremor 91, 99
actiology 99
essential 99
flapping” 161
intention 42
kinetic 99
Parkinson's discase 934
physiological 99
postural 99
rest 99
tricyclic antidepressants 67, 134,
171, 180
‘trigeminal-autonomic’
syndromes 68
trigeminal {fifth cranial) nerve
27-9
anatomy and examination
27-8
disorders 28-9
sensory divisions 29
trigeminal neuralgia 68-9, 180
trigeminal neuropathy 29
tribexyphenidyl 98
trismus 99, 115
trisomy 21 154
trochiear (fourth cranial) nerve
21, 231-7
anatomy and examination
23-5
examination 23=5
palsy 25
tropical spastic paraparesis 118
truncal ataxia 45
truncal weakness 44
trvpanosomiasis 119
tuberculoma 114
tuberculosis 114, 151
tuberous sclerosis 153
LMoL SUPPIessorn gene
mutations 152
tuning forks 31, 47
tunenel vision 19-20
twelfth cranial nerve 34
two-point discrimination 449

Uhthoff phenomenon 130
ulnir merve
compression 138
cutaneous distribution 138
transposition 138
winar newropathy 138
UNCONSCIOUSNeSS sod
CONSCIOUSNCESS
upper limb muscles, segmemal
innervation +2
upper motor neurone (UMN] 36,
37



upper motor neurone (UMMN)
lesions
facial weakness 29-30
hyperionia 37-9
lower motor neuron lesion vs
29-30
maotor neurone discase 158
posture changes 39
signs and symptoms 45, 121
tendon reflexes 43
urge incontinence 50
urinary incontinence 50
urinary retention 50, 52
uradynamic studies 51

vagus (tenth cranial) nerve 33
variant Creutzfeldt=jakob disease
(vCD) 156
varicella zoster virus infection
117
vasa nervorum 25, 137
vasculitis, systemic 60, 81, 168
case history 171-2
vasogenic oedema 82, 103
vegetative state 8, 106
venous infarction 84-5
ventriculoperitoneal shunting
102
verapamil 67
verbal fuency 13, 14
vergence 24
vertebrobasilar ischacmia 33
wvertical nystagmus 26
vertigo 31, 32
benign paroxysmal positional
3z2-3
chronic persistent 33
vestibular nystagmus 32
vestibulocochlear (eighth cranial)
nerve 31-3

anatomy and symptoms 31
disorders 32-3
examination 31-2
vestibule-ocular reflex 24, 24-5
vibration sense 46, 47
videocystometrogram 51
videotelemetry 58
vigabatrin 78
viral encephalitis 116-17
viral infections 116-19
Virchow's triad 81
vision
blurred 130
double see diplopia
loss, transient &4-5, 85
ohscurations 64
Oplic nerve assessment see optic
(secondl cranial) nerve
see also eye disease; visual
disturbance
wisual acuity, assessment 18-19,
9
visual agnosia 84
visual analogue scale 181
visual disturbance 66, 84
multiple sclerosis 130, 136
visual evoked potentials (VEPS)
58
multiple sclerosis 132
visual field assessment 19,
19-20
visual field defects
localization 20
multiple sclerosis 130
pituitary adenoma 109
visual inattention 20
visual object agnosia 15
visual pathways 18, 19
visuospatial skills 15
vital capacity 174
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vitamin deficiencies 161-2, 162
vitamin K 166
vomiting

effortless 63

hiead injury 105
von Hippel-Lindaw discase 153
von Recklinghausen's discase

152

‘waddling gait 44, 143
warfarin 84
transient ischacmic attacks 86

wasting 36-7, 38

Waterhouse-Friderichsen
syndrome 112

watcrshied zones, cercbral Blood
flow 84

wearing off 97

Wieber's west 31

Wegener's granulomatosis 168

Werdnig-Hoffman disease 151

wernicke-Korsakoff syndrome
161-2, 162, 166

Wernicke's aphasia 14

Wernicke's encephalopathy 162

Westphal variant, Huntington's
discase 150

West's syndrome 73, 74, 78

Whipple’s disease 155

Wilson's disease 150

winged scapula 139, 139

wrist drop 42, 138

wiiter's ctamp 99

“wry neck’ 99

xanthochromia 87
Kerays 53

zoster ophthalmicus 69, 117
zoster oticus 117
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LECTURE NOTES

Neurology

Lecture Notes: Neurology provides a concise introduction to clinical neurology. The
book contains the core neurological information required by medical students, junior
doctors and specialist nurses. The |atest advances in the diagnosis and management
of neuralogical diseases are covered.

Part 1 The Neurological Approach looks at neurological history-taking. Elements of
the neurological examination are then discussed in detail: consciousness, cognitive
function, vision and other cranial nerves, motor function, sensation and autonomic
function. One chapter describes how to investigate patients appropriately.

Part 2 Meurological Disorders discusses:

#® Headache and facial pain

& Epilepsy

@ Stroke

Parkinson's disease and other movement disorders
Head injury and brain tumour

Meurclogical infections

Spinal conditions

Multiple sclerosis

Peripheral nerves and muscle disease.

@ s o 0 9 @

Developmental and degenerative disorders are also described along with an
introduction to neurogenetics. There are chapters on the relationship betwesn
neurology and other medical specialities, neurolegical emergencies and
neurorehabilitation.

Review guotations from the previous edition

"This book flows beautifully: the material is organised into a logical sequence and
the text is concise, lucid and extremely readable’

"Lecture Notes on Neurology is an excellent book which manages to contain a very
comprehensive coverage of the subject matter within a remarkably concise text’
Oxford Medlical Schoo! Gazette

Of related interest

Essential Neuralogy Meuroscience at a Glance
1. Wilkinson Roger A. Barker & Stephen Barasi
Fourth edition 2005 Second edition 2003
97814051 1867 5 9781405111249
‘) ISBN 978-1-4051-1437-0
Blackwell

Publishing g 14058114370 wwwblackwellmedstudent.com
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