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PREFACE TO THE FOURTH EDITION

DEVELOPMENTS in neurology during the last four years, together with
the comments and advice of those who read and reviewed the first three
editions, have necessitated substantial changes in the text, although the
general structure of the book remains the same. Each chapter has been
carefully revised, some sections have been rewritten, and there have
been numerous additions but since redundant and outdated material
has been deleted the length of the book remains the same. New
illustrations- of gamma-encephalograms have been included, com-
puterised transaxial tomography (the EMISCAN) is mentioned and
especially extensive changes have been made in the chapters on asphasia
and on neuromuscular and metabolic diseases. Numerous cross-
references have also been included. The chapter on treatment has been
revised extensively, particularly in the sections on epilepsy and Parkin-
sonism, bearing in mind advances in pharmacology which have oc-
curred in recent years. The references at the end of each chapter have
also been brought up to date but, as in previous editions, those given
have been selected in order to bring to the attention of the reader other
books which he may consult in order to widen his knowledge of
neurology and related disciplines and in which he will find references to
original sources of information. In a text-book of this size and scope, it
is still my view that references to scientific papers would be inap-
propriate; it would be difficult to select a suitable short list which would
cover adequately all of the topics which are discussed, while com-
prehensive lists of references to journals would be too weighty in a short
commentary of this nature.

In the face of rising costs and in an attempt to keep the price of the
book within limits which will not put it beyond the pocket of the average
medical student, only one new plate has been added in this edition. In the
second and third editions, Dr E. R. Bickerstaffkindly gave his permission
for the reproduction of certain illustrations illustrating methods of
examination of the skeletal muscles, previously published in his book
Neurological Examination in Clinical Practice. In this fourth edition
these illustrations have been replaced in Plate I by a new series of plates
reproduced from AIDS TO THE EXAMINATION OF THE PERIPHERAL NER-
vous SYSTEM published in 1975 by Her Majesty’s Stationery Office on
behalf of the Medical Research Council. I am grateful to the
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iv Preface to the Fourth Edition

M.R.C. and to H.MM.S.O. for permission to reproduce these illus-
trations. I also wish to thank Professor R. W. Gilliatt and Dr R. G.
Willison of the National Hospital, Queen Square, where were respon-
sible for the preparation of some of these illustrations in the Department
of Medical Illustration of the Institute of Neurology, and Dr M. J.
McArdle and Dr M. D. O’Brien who prepared others in the Department
of Medical Illustration and Photography, Guy’s Hospital Medical
School. As in the third edition, I am glad to express my gratitude to Dr
G. L. Gryspeerdt for the reproductions of radiographs and gamma-
encephalograms, and to Dr D. D. Barwick and Miss B. P. Longley for the
composite illustration of the electroencephalogram; photographic
reproductions have been made in the Department of Photography, the
University of Newcastle upon Tyne. As always, I am deeply indebted to
my secretary, Miss Rosemary Allan, for her invaluable assistance in the
preparation of this fourth edition, and to Mr Stephen Neal, Mr D. K. C.
Dickens and the staff of Pitman Medical for all their help and co-
operation.

JoHN N. WALTON
Newcastle upon Tyne

September 1974



PREFACE TO THE FIRST EDITION

ALTHOUGH there can be no absolute distinction between diseases of the
nervous system and those which affect other organs or systems of the
human body, by convention the clinical science of neurology embraces
those many disorders which affect the functioning of the central and
peripheral nervous system. This book has been written in order to help
the undergraduate or postgraduate student to learn the principles of
neurological diagnosis and treatment. It is hoped that it will also assist
the practising physician in his management of patients suffering from
this variety of illness.

The first ten chapters of the book are devoted to a consideration of
the cardinal symptoms and signs of neurological disease, to the
mechanism of their production and the various pathological changes
which may produce these clinical manifestations. In this review of the
principles of neurological diagnosis, brief mention is made of in-
vestigative methods, some simple and others highly specialised, but
only in sufficient detail to indicate to the student or practitioner the in-
dications for employing these methods, their failings and their dangers,
and the information which they are likely to divulge. The ensuing
chapters contain brief descriptions of specific syndromes of nervous
disease, taking into account the general principles previously stressed.
Exhaustive descriptions of pathological changes and of differential
diagnosis are omitted and the reader will look in vain for lists and tables
of diseases and syndromes. Nor will he find detailed analyses of the
physiological mechanisms by which symptoms and signs are produced,
since this work is based upon clinical methodology, and scientific
premises are only mentioned when absolutely necessary for an un-
derstanding of clinical principles. The intention has been to make this a
book which can be read by the student who wishes to obtain a com-
posite picture of neurological illness, but can also be used for reference if
need be. Each chapter is concluded with a list of references to other
volumes in which more detailed information can be found and from
which the reader can obtain further references to original sources of in-
formation, should he wish to consult them.

The book ends with a general review of therapeutic measures which
are of value in the field of neurological medicine, but only those ap-
propriate to general practice are considered fully, while more
specialised techniques receive mention sufficient only to indicate which
patients should be referred to a specialist for these measures to be
undertaken.
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In preparing this book, I am conscious of the debt I owe to those from
whom I learned the principles of neurological diagnosis and manage-
ment and I wish particularly to thank Professor F. J. Nattrass, Sir
Charles Symonds, Dr E. A. Carmichael, Dr Raymond D. Adams and
Dr H. G. Miller for the help and encouragement they have given me in
the past. No textbook is written without reference to other volumes. I
have obtained help particularly from An Introduction to Clinical
Neurology by Sir Gordon Holmes, Sir Russell Brain’s Diseases of the
Nervous System and the chapters by Dr R. D. Adams in Harrison’s
Principles of Internal Medicine, and wish to express my indebtedness to
the authors and publishers concerned. I must also thank the many
authors and publishers who have given permission for the reproduction
of stated illustrations. I am also grateful to Dr A. E. Clark-Kennedy for
his helpful advice and to Dr Peter Nathan, Dr J. B. Foster and Dr David
Poskanzer for their valuable criticisms of the manuscript. The work of
preparing the typescript was performed by Miss Shirley Whillis and
Miss Rosemary Allan, and many of the illustrations were prepared by
Miss M. Mustart of the Department of Photography, King’s College,
Newcastle upon Tyne. I also wish to thank Mr D. K. C. Dickens and the
staff of the Pitman Medical Publishing Company Ltd. for their
enthusiastic and willing co-operation in the production of this volume.

JOoHN N. WALTON
Newcastle upon Tyne
July 1959



CONTENTS

CHAP. PAGE
Preface to the Fourth Edition iii
Preface to the First Edition v

1 SOME GENERAL PRINCIPLES IN NEUROLOGY . . 1

The Foundations of Neurological Diagnosis
Pathological Reactions in the Nervous System
Constitution and Heredity

Conclusions

2 SYMPTOMS AND SIGNS OF DISEASE IN THE NERVOUS SYSTEM 12
Some Useful Terms in Neurology
Taking the History
The Neurological Examination
The Mental State
Praxis and Gnosis and the Body Image
Speech
The Skull and Skeleton
The Special Senses
Vision
Hearing and Labyrinthine Function
The Motor System
The Sensory System
Signs of Disease in Other Systems
Discussion and Differential Diagnosis

3 INVESTIGATION OF THE PATIENT WITH NEUROLOGICAL
DISEASE ; . : . : . ; 35
General Medical Investigations
The Cerebrospinal Fluid
Formation and Composition
Lumbar Puncture
Cisternal Puncture
Ventricular Puncture
Examination of the Fluid
Pressure
Naked-eye Appearance
Cytology
Chemical Abnormalities

vii



viii Contents

CHAP. .
Protein

Albumin—Globulin Ratio

Gold Colloidal (Lange) Curve

Sugar

Chlorides

Bromide

Bacteriological Examination

Electroencephalography
Echo-encephalography
Gamma-encephalography
Isotope Ventriculography

Studies of Peripheral Nerve and Muscle Function

Electromyography
Nerve Conduction Velocity
Studies of Sensory Nerve Function
Motor End-plate Dysfunction
Radiology
Straight Radiography of the Skull
Radiology of the Spinal Column
Contrast Methods
Air Encephalography
Ventriculography
Cerebral Angiography
Computer-assisted Tomography
Conclusions
Myelography
The Special Senses
Visual and Oculomotor Functions
Auditory and Vestibular Function
Psychological Testing

4 PAIN .
Headache
Migraine
Migrainous Neuralgia
Facial Pain
Trigeminal Neuralgia
Atypical Facial Neuralgia
Glossopharyngeal Neuralgia
Pain in the Spinal Column and Limbs
Nerve and Nerve-root Compression
Causalgia
Phantom-limb Pain
Post-herpetic Neuralgia

PAGE

78



Contents ix

CHAP. ) ) PAGE
Thalamic Pain
Conclusions

5 DISORDERS OF SPEECH, APRAXIA AND AGNOSIA 91

The Organisation of Speech
Control of Speech in the Cerebral Cortex
The Peripheral Neuromuscular Control of Speech
Aphasia
Dysarthria
Mutism
Aphonia
Speech Disorders in Childhood
Deafness
Developmental Dysarthria
Developmental Aphasia
Dyslalia
Stammering
Apraxia
Agnosia
The Body Image
Developmental Apraxia and Agnosia
Conclusions

6 DISORDERS OF CONSCIOUSNESS . . 3 : 104
Sleep
Stupor
Coma
Delirium and Confusion
Cerebral Irritation
Transient Disorders of Consciousness
Epilepsy
Minimal Seizures
Minor Seizures
Major Seizures
Myoclonic Epilepsy
Conclusions
Syncope and Other Brief Disorders of Consciousness

7 DISORDERS OF THE MIND . . . . . 126
Mental Retardation
Abnormalities of Personality and Character
Dementia
Disorders of Mood (Affective Disorders)
Obsessional Neurosis
Hysteria



X Contents

CHAP. PAGE
Schizophrenia
Puerperal Psychosis
Occupational Neurosis
Psychosomatic Disorders

8 THE SPECIAL SENSES . . : : . . 142
Smell
Vision
The Visual Pathways
Visual Acuity
Colour Blindness
The Visual Fields
The Optic Fundus and its Abnormalities
The Pupils
The Eyelids and Orbital Muscles
External Ocular Movement and its Abnormalities
Nystagmus
The Auditory Nerve
The Vestibular Nerve
Taste

9 THE MOTOR SYSTEM . . : g . . 164
Anatomy and Physiology
Weakness and Paralysis
Disorders of Tone
Ataxia and Inco-ordination
The Reflexes
The Clinical Features of Upper and Lower Motor
Neurone Lesions
Involuntary Movements
Conclusions

10 THE SENSORY SYSTEM . . g 3 z . 189
Anatomical and Physiological Organisation of Sensation
The Simpler Sensory Modalities
The Sensory Pathways
Some Common Abnormalities of Sensation
The Clinical Significance of Sensory Abnormalities

11 THE AUTONOMIC NERVOUS SYSTEM : ; " 207
Anatomy and Physiology
The Sympathetic Nervous System
The Parasympathetic Nervous System
The Bladder and Bowel
Sexual Activity



Contents xi

CHAP. PAGE
Some Autonomic and Related Sensory Reflexes
Common Disorders of the Autonomic Nervous System
Horner’s Syndrome
Cranial Nerve Syndromes
Lesions of the Cauda Equina and Spinal Cord
Referred Pain
Degenerative Disorders of the Autonomic Nervous
System
Peripheral Nerve Lesions
Hyperhidrosis
Hypothalamic Syndromes
Conclusions

12 DEVELOPMENTAL, HEREDITARY AND DEGENERATIVE
DISORDERS . . . . . . . 220
Cerebral Palsy
Hydrocephalus
Presenile Dementia
Huntington’s Chorea
Tuberous Sclerosis
Cerebral Lipidosis
Progressive Myoclonic Epilepsy
Neurofibromatosis
The Hereditary Ataxias and Related Disorders
Leber’s Optic Atrophy
Retinitis Pigmentosa
Agenesis of Cranial Nerve Nuclei
Hereditary Spastic Paraplegia
Friedreich’s Ataxia
Hereditary Cerebellar Ataxia
Hereditary Sensory Neuropathy
Peroneal Muscular Atrophy
Progressive Hypertrophic Interstitial Polyneuropathy
Parkinsonism
Syringomyelia
Spina Bifida
Myelodysplasia
Basilar Impression of the Skull
Paget’s Disease and Other Skeletal Abnormalities
Craniostenosis
Facial Hemiatrophy
Vascular Malformations
Neuromuscular and Muscular Disorders



xii Contents

CHAP. PAGE

13 TRAUMA AND THE NERVOUS SYSTEM 2 . . 242
Head Injuries
Concussion

Contusion and Laceration
Intracranial Haemorrhage
Complications and Sequelae
The Spinal Cord
Cord Injuries
Haematomyelia
Spinal Cord Compression
Injuries to Peripheral Nerves and Plexuses

14 INFECTION AND ALLERGY AND THE NERVOUS SYSTEM 262
Bacterial Infections
Meningitis
Pyogenic Meningitis
Tuberculous Meningitis
Sarcoidosis
Intracranial Thrombophlebitis
Intracranial Abscess
Intraspinal Suppuration
Leprosy
Virus Infections of the Nervous System
Acute Anterior Poliomyelitis
Encephalitis Lethargica
Other Forms of Virus Encephalitis and Encephalo-
myelitis
Herpes Simplex Encephalitis
Benign Myalgic Encephalomyelitis
Subacute Encephalitis
Rabies
Lymphocytic Meningitis
Herpes Zoster
Behget's Syndrome
Spirochaetal Infections of the Nervous System
Neurosyphilis
Tabes Dorsalis
General Paresis
Leptospirosis
Fungal Infections
Parasitic Disorders of the Nervous System
Malaria
Toxoplasmosis



Contents Xiii

CHAP. PAGE

Trypanosomiasis
Trichiniasis
Cysticercosis
Bilharzia
Neurological Complications of Specific Infections
Disorders due to Specific Exotoxins
Diphtheritic Polyneuropathy
Tetanus
Botulism
Other Neurological Complications of Specific Infections
Allergic or Hypersensitivity Disorders
Serum Neuropathy
Postinfective Polyneuritis
Neurological Complications of the ‘Collagen’ Diseases

15 DEMYELINATING DISEASES ; . . . . 291
Acute Disseminated Encephalomyelitis
Acute Haemorrhagic Leucoencephalitis
Neuromyelitis Optica
Multiple Sclerosis
Diffuse Cerebral Sclerosis

16 NEOPLASMS AND THE NERVOUS SYSTEM . : : 304
Classification
Intracranial Tumours

General Symptoms

Management of the Tumour Suspect

Tumour Syndromes
Glioma
Medulloblastoma
Oligodendroglioma
Ependymoma
Meningioma
Pituitary Adenomas
Pinealoma, Papilloma and Glomus Tumour
Craniopharyngioma
Haemangioblastoma
Arteriovenous Angioma
Chordoma
Epidermoid or Dermoid Cysts
Colloid Cyst of the Third Ventricle
Neurofibroma
Pseudotumour Cerebri



Xiv Contents

CHAP. PAGE
Intracranial Metastases
Intracranial Granulomas and Parasitic Cysts
Spinal Tumours
Neurological Complications of Malignant Disease

17 VASCULAR DISORDERS OF THE NERVOUS SYSTEM z 326
Cerebral Vascular Disease
Spontaneous Intracranial Haemorrhage
Primary Intracerebral Haemorrhage
Subarachnoid Haemorrhage
Cerebral Infarction
Cerebral Embolism
Cerebral Thrombosis
Recurrent Cerebral Ischaemia
The Syndromes of the Cerebral Arteries
Internal Carotid Artery Thrombosis
The Middle Cerebral Artery
The Anterior Cerebral Artery
The Posterior Cerebral Artery
The Basilar Artery
The Superior Cerebellar Artery
The Posterior Inferior Cerebellar Artery
Prognosis
Hypertensive Encephalopathy
Cerebral Atherosclerosis
Cerebral Venous Sinus Thrombosis
Temporal Giant-cell or Cranial Arteritis
Other ‘Collagen’ or ‘Connective-tissue’ Diseases
Buerger’s Disease
Pulseless Disease
Unruptured Saccular Aneurysms
Arteriovenous Angioma
Sturge—Weber Syndrome
Vascular Disorders of the Spinal Cord
Spinal Subarachnoid Haemorrhage
Anterior Spinal Artery Thrombosis
Spinal Venous Thrombosis

18 DISORDERS OF THE LOWER MOTOR NEURONE AND VOLUN-
TARY MUSCLES . . 3 : g . 345
Spinal Muscular Atrophy
Infantile and Juvenile Progressive Spinal Muscular Atrophy
Motor Neurone Disease
Progressive Bulbar Palsy



Contents XV
Ko Amyotrophic Lateral Sclerosis EAGE
Progressive Muscular Atrophy
Peroneal Muscular Atrophy (Charcot-Marie-Tooth Disease)
Scapuloperoneal Muscular Atrophy
Lesions of Motor Cranial Nerves, of Spinal Roots and
of Peripheral Nerves
Facial Paralysis
Hemifacial Spasm
Lesions of Other Motor Cranial Nerves
Prolapsed Intervertebral Disk
Cervical Spondylosis
The Causes of Pain in the Arm
The Causes of Wasting of Small Hand Muscles
Peripheral Neuropathy
Classification
Myasthenia Gravis
Myotonia
Progressive Muscular Dystrophy
Polymyositis
Polymyalgia Rheumatica
Epidemic Myalgia
Paroxysmal Myoglobinuria
Familial Periodic Paralysis
Endocrine Myopathies
The Amyotonia Congenita Syndrome

19 METABOLIC DISORDERS AND THE NERVOUS SYSTEM . 3715
Deficiency Disorders
Wernicke's Encephalopathy
Subacute Necrotising Encephalomyelopathy
Beri-beri
The ‘Burning Feet’ Syndrome
Nutritional Amblyopia
Tropical Ataxic Neuropathy
West Indian and South Indian Spastic Paraplegia
Tobacco Amblyopia
Pyridoxine Deficiency
Pellagra
Vitamin B,, Deficiency
Subacute Combined Degeneration of the Spinal
Cord
Folate Deficiency
Neurological Effects of Malabsorption



Xvi

CHAP.

Contents

Nervous Disorders due to Physical Agents
Anoxia
Carbon Dioxide Intoxication
Electrical Injuries
Decompression Sickness
Heat Stroke
Hypothermia
Disorders due to Drugs and Other Chemical Agents
Alcoholism
Barbiturate Intoxication
Amphetamine Intoxication
Marihuana
Hallucinogenic Agents
Opiates
Heavy Metals
Arsenical Poisoning
Lead Poisoning
Manganese Poisoning
Mercury Poisoning
Neurological Complications of Endocrine Disease
Porphyria
Uraemic Encephalopathy
Hepatic Coma
Hepatolenticular Degeneration

20 TREATMENT IN NEUROLOGY—AN OUTLINE

The Relief of Pain
Sedation
The Management of Epilepsy
Management of the Paraplegic Patient
Management of the Comatose Patient
Management of Respiratory Paralysis
Physiotherapy and Rehabilitation
Occupational Therapy
Speech Therapy
The Treatment of Infections
Meningitis
Pyogenic Meningitis
Tuberculous Meningitis
Other Bacterial Infections
Leprosy
Tetanus
Botulism

PAGE

398



