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Preface

Our initial intent in writing Neurologic Emergencies was to produce a prac-
tical volume of modest proportions, one that would prove useful to emer-
gency room physicians, internists, and pediatricians who are called upon to
see patients with neurologic emergencies in either the accident room or the
general medical ward. We were pleased to learn, however, that many resi-
dents in neurology and in neurologic surgery were also using the book as a
guide to acute diagnosis and therapy.

The favorable response to the first edition of this text has paradoxically
required an extensive reorientation of both the tone and extent of subject
coverage. Therefore, under the guidance of our readers, we have added six
chapters on neoplastic emergencies, meningitis, encephalitis, and encepha-
lopathy. In addition, the chapter on respiratory muscle failure has been di-
vided in two so as to provide increased coverage of the acute polyneuropa-
thies. Eight of the original 14 chapters have been extensively rewritten, and
each of the others has been revised to some degree. In each case we have
attempted to expand the coverage of treatment and diagnosis without sac-
rificing the discussion of pathophysiology essential to the successful man-
agement of complex neurologic disorders. These revisions and amendations
have necessitated an increased number of contributors from the Department
of Neurology and our own Neurosurgery Service at the University of Mary-
land Hospital and the Maryland Institute for Emergency Medical Services
Systems. In doing all of this, we have attempted to maintain the comfortable
size of the book, recognizing that a text that is kept close at hand should not
be encyclopedic.

Michael Salcman
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Preface to First Edition

Neurologic emergencies are among the most sudden and explosive of all
medical catastrophes. By definition, these disorders involve a variety of ner-
vous structures often considered by both specialist and nonspecialist alike
to be of forbidding complexity. Nevertheless, the majority of patients with
neurologic emergencies are first seen by emergency room physicians, in-
ternists, pediatricians, and neurologic housestaff. This book is for them, the
front-line medical personnel, who diagnose, stabilize, and often salvage the
patient before the arrival of the consultant.

Neurologic emergencies are increasing in frequency and yet they may
often go unrecognized. This book, the first restricted to the treatment of
such disorders, takes the position that effective early management can be
instituted in the absence of a specific diagnosis as long as some determina-
tion has been made of the general pathophysiologic mechanisms involved.
Such a philosophy is in keeping with the practical nature of the volume and
is highlighted by the liberal use of flow diagrams to outline specific steps in
many of the diagnostic and treatment protocols. Whenever possible, aspects
of the anatomy and physiology of the nervous system are reviewed in chap-
ters devoted to the clinical situations for which they are most appropriate.

Recent advances in neuroradiology, neuroanesthesiology, micronneuro-
surgery, and medical neurology have revolutionized the treatment of elective
neurologic patients over the past 10 years. The successful application of
these techniques to emergency patients requires rapid and efficient initial
management by front-line physicians who fully understand the unforgiving
nature of the brain and spinal cord when faced with inadequate support.
Quite often, simple transposition of the principles employed in the treatment
of other medical and traumatic emergencies will salvage human beings. It is
necessary to abolish the sense of therapeutic nihilism with which neurologic
emergencies are usually approached, an attitude which, in and of itself, is a
barrier to effective treatment.

The text opens with a general discussion of the pathophysiologic mecha-
nisms involved in neurologic emergencies, the approach to the unconscious
patient, and principles of cardiorespiratory management. Next, major sec-
tions are devoted to cerebrovascular and traumatic ilinesses, the neurologic
emergencies of greatest public impact. Certain special topics follow which
have been deemed important based on the unique experience of the contrib-
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x PREFACE TO FIRST EDITION

uting authors gained at both a general university hospital and the contiguous
Maryland Institute for Emergency Medical Services.

This book is intended as an introduction to the subject and not as a sub-
stitute for the exhaustive nosologic approaches of conventional neurology
texts. It is hoped that the treatment protocols contained herein will require
frequent and major revision by readers whose breadth and intensity of ex-
perience continue to grow. This book and its authors are dedicated to that
growth.

Michael Saleman
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Introduction

The nervous system has an eloquent but limited range in regard to the rep-
ertoire by which it expresses its response to injury. Since a wide variety of
diseases set into play similar vascular., neuronal. and metabolic distur-
bances, the immediate management of a neurologic emergency is often di-
rected at these dysfunctional states and not necessarily at the underlying
disease. As a consequence, it is more important for the general physician to
have a proper understanding of such pathophysiologic mechanisms as cere-
bral edema, uncal herniation, and cerebrovascular insufficiency than it is to
commit to memory the many arcane details of rare encephalopathies and
uncommon tumors, details that are certainly more appropriate to a text-
book of neurology than to a slim introduction to emergency neurologic
management. '

Thus, this volume discusses the recognition and management of clinical
problems such as the unconscious patient and status epilepticus—each a
symptom complex by which a variety of disease processes might present
within an emergency context—without discussing the individual underlying
diseases themselves. A corollary to the principle that the treatment of the
secondary effects of injury must often overshadow immediate attention to
the cause is the observation that even the most specific aspects of the
expression of common pathophysiologic mechanisms are usually deter-
mined by the location of the disease process within the nervous system and
only partially by the inherent nature of the lesion.

Thus, faced with a neurologic emergency, we should ask ourselves about
the locus of the disturbance (neocortex, brainstem, spinal cord) and whether
the pathophysiologic mechanisms involved include elevated intracranial
pressure, brain edema, or cerebrovascular insufficiency. Our initial thera-
peutic maneuvers always must be directed at keeping the brain viable
through support of the respiration and the general circulation. These efforts
are then followed by an attempt to eliminate the effects of pressure, swelling,
and infarction. Consistent with this approach to the patient, the opening
chapters of this book concern themselves with the basic pathophysiology of
central nervous system damage, evaluation and treatment of the uncon-
scious patient, and the application of the general principles of cardiorespi-
ratory support to disturbances of the central nervous system.

Of course, many of the causes of altered states of consciousness, dis-
turbed cerebral blood flow, and elevated intracranial pressure are all too
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xviii INTRODUCTION

common, and they should be recognized easily by every physiciah. For ex-
ample, cerebrovascular diseases remain the third leading cause of death in
Western nations, and this situation is unlikely to change as long as the pop-
ulation continues to age. The different types of stroke typically present as
apoplectic events and usually are seen by neurologic specialists after they
have been first detected by internists, general practitioners, emergency
room physicians, and cardiologists. Similarly, every physician must deal
with the high incidence of neoplasia in our population and the frequency with
which cancer and its complications involve the nervous system.

Because new medical and surgical treatments are constantly being devel-
oped for stroke and tumor, it is vitally important that early recognition be
followed by effective management, usually by the primary physician, until
speedy and appropriate consultation can be obtained. It is clear that delays
in diagnosis, institution of therapy, and referral are responsible for some of
the morbidity and mortality seen after cerebrovascular emergencies. This is
especially true in cases of intracerebral and subarachnoid hemorrhage. For-
tunately, the redundancy with which the nervous system is organized per-
mits some resiliency in the face of early damage; therefore, it is clearly ad-
vantageous to treat the patient when an aneurysm has just bled or a transient
ischemic attack has just occurred and not when a stroke has evolved into a
completed deficit.

Trauma to the central nervous system is another leading cause of death
and disability within our society, especially for those individuals most likely
to be exposed to diving accidents, athletic injuries, falls, and auto trauma
(i.e., the young). Most patients admitted to the Shock-Trauma Unit of the
University of Maryland Hospital have suffered a serious injury to the brain,
spinal cord, or peripheral nerves, often in combination with multisystem
involvement of the chest, abdomen, and extremities. The principles of treat-
ment remain much the same, however, and attention is first directed to sup-
port of the general circulation and maintenance of effective respiration.

Except in cases of major scalp avulsions, the presence of shock should
never be ascribed to a craniospinal injury; its cause will almost always be
found to be intrathoracic or intra-abdominal, and the treatment of shock
always takes priority. On the other hand, it is important to remember that
the moderate hypotension that often accompanies an acute spinal injury is
the result of a partial sympathectomy and is attended by a slowed pulse
rather than by the tachycardia of true hypovolemia. The massive infusions
of colloid and blood required by a patient in shock can easily throw a patient
with a serious spinal injury into pulmonary edema.

After treatment of major systemic injuries, attention is turned to the
central nervous system. Within the recent past, the introduction of comput-
erized tomography, intracranial pressure monitoring, steroids, and dehy-
drating agents has revolutionized the care of the head-injured patient. Un-
fortunately, similar claims cannot be made for spinal injury, although
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evaluation of these patients by evoked potential techniques (as well as de-
tection of early indications for surgical treatment) is becoming increasingly
refined. So-called minor trauma to the nervous system not uncommonly pre-
sents within an emergency context, either by the sudden onset of excruciat-
ing pain or by a loss of peripheral nerve function. Improperly or unsuccess-
fully treated injuries to the intervertebral disks and peripheral nerves are
responsible for a disproportionate loss of time on the job for the adult work-
ing population.

Seizures are a. common denominator of many intracranial diseases and
become a major problem when they are of an unremitting or continuous
nature. Once measures have been instituted to effect their control, it is im-
portant to determine the underlying cause of the seizures as well as their
likely significance for the patient. The etiology, treatment, and prognosis of
seizures are closely tied to the age of the patient and are separately discussed
for adults and children. Another emergency, fortunately uncommon, in
which treatment is primarily medical is acute respiratory muscle failure. The
latter is usually due to a failure of conduction along the intercostal and
phrenic nerves, or a failure of transmission across the myoneural junction of
the respiratory muscles themselves. The outlook for patients in myasthenic
crisis or for those with ascending polyneuropathy is good as long as the
respiratory complications are properly managed.

Many emergency room patients are confused and disoriented when first
seen; others are combative, agitated, or depressed. The so-called recrea-
tional use of illicit drugs and alcohol in our society is a major problem and
is only one example of the diagnostic importance of encephalopathy. A sim-
ilar clinical presentation can be produced by a variety of infectious diseases
in the nervous system. Encephalitis and meningitis must be rapidly recog-
nized and dealt with when they arise in isolation and when they present as
complications of traumatic and neoplastic conditions.

Neurologic emergencies in children represent a particular challenge since
they are often unsuspected, perhaps because the neurologic examination of
children appears forbidding. Transposition of the principles employed in the
evaluation of uncenscious adult patients is often useful in performing ex-
aminations on patients who are too young to give a history and who are
otherwise unable to participate in sensory and cerebellar testing. Of course,
interpretation of the physical findings elicited must take into account the
properties of the developing and changing nervous system. In addition to
vascular accidents, trauma, and myriad causes of unconsciousness (espe-
cially poisonings), children are subject to diseases peculiar to their age
group. Many metabolic and developmental disorders are quite rare and in-
dolent, but at least one, Reye’s syndrome, is being recognized with increas-
ing frequency and usually presents with explosive suddenness. In addition,
certain structural anomalies of the central nervous system are among the
most common of all types of birth defects, and their proper management
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often requires that treatment be instituted within the first day of life. The
philosophic issues involved in the treatment of such children are just as per-
plexing as the underlying nature of the disorders being treated, but some
successes have been achieved and an aggressive attitude is warranted. The
recognition ‘of hydrocephalus in children is especially important, not only
when it occurs in relative isolation, as in cases of aqueductal stenosis, but
also as a complication of many traumatic, infectious, and neoplastic pro-
cesses in the pediatric age group. It should be remembered that tumors of
the central nervous system are the second most common group of neoplasms
in children and that most occur in and around the ventricular system, espe-
cially in the posterior fossa.

From the foregoing it should be clear that a host of societal and demo-
graphic factors have produced a virtual epidemic of neurologic emergencies,
both in number and in manner of presentation too common and too poly-
morphous to be handled alone by the relatively few specialists available for
the job. It should also become apparent to the specialist and generalist alike
that the therapy of neurologic emergencies differs considerably in tempo,
philosophy, and execution from the manner in which gradually evolving neu-
rologic diseases are usually approached. It is the purpose of this volume to
serve as a general introduction to the principles of emergency medical man-
agement as these apply to the nervous system and thus to ameliorate some
of the factors tending to late and ineffective treatment. For this reason it is
important to dispel the common belief that the nervous system is some sort
of terra incognita, the terrain of which is best explored by the specialist
alone. Above all else, it is hoped that some of the chapters in this book will
help residents in neurology and neurosurgery, as well as physicians in other
specialties, to answer the question of what to do and what not to do until
the consultant arrives.

Michael Salcman
Baltimore, Maryland
January 1990
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