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Foreword
During the first half of the 20th century, very little scientific
attention was given to understanding the clinical characteristics
of patients with different types of stroke, and no attention was
directed at differentiating mechanisms. The nosologic term for
stroke in mortality statistics in the early part of the 20th century
was “apoplexy,” from the Greek, “to strike down.” The derivation
of the generic clinical term “cerebrovascular accident” is obscure.
This term helped to promote the idea that patients with stroke
were victims and that somehow the disorder was providential
and, therefore, not something that was subject to intervention by
physicians or scientists. In teaching hospitals, patients with
stroke were not considered appropriate for teaching of residents
and students about disease processes. Patients with stroke either
were not admitted to an acute care hospital or were admitted to a
nonteaching service for maintenance care.
The last half of the 20th century began with a few clinicians
calling attention to the importance of stroke as a clinical problem
and providing leadership in efforts to understand the mechanisms
of how some disorders lead to the occurrence of stroke. These early
efforts led to increasing interest of clinicians and soon attracted
clinical and laboratory research attention to this common clinical
disorder.
Clinicians now recognize the importance of differentiating
types of stroke and the pathophysiologic substrate when possible.
Increasingly sophisticated imaging studies have greatly enhanced
the ability of the neurologist or others to determine the type and
characteristics of stroke. The goal of the clinician now is to assess
the patient for management options, which could be medical, surgical, or other intervention.
Successful treatment until recently has centered around
management of risk factors and comorbid conditions to prevent
stroke. Attention now is focused on lysing thrombi in arteries that
supply the circulation to the brain to prevent or lessen the damage
from ischemia. The efforts to protect or preserve the integrity
of the brain after ischemia have developed, but, thus far, they have
not been successful. The need now is for clinicians to be aware of
the need for urgent attention if treatments of stroke are to be
effective.
Handbook of Stroke has been produced by experienced clinicians
who have presented the topics in a unique fashion, following the
thought processes that experienced neurovascular clinicians use.
The emphasis on the importance of what can be learned from the
history is almost unique in recent literature on stroke. The authors
use clinical management algorithms that are helpful to clinicians
of all types. They also have addressed when patients with stroke
should be hospitalized and when they can be safely evaluated as
outpatients. Telephone triage is considered part of the assessment.
Development of effective treatments for stroke aimed at preventing death and reducing impairment of function requires
knowledgeable clinicians who put a high priority on attending to
the care of patients with stroke immediately after the stroke is
evident.
xi
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Foreword

I know the authors well through personal interaction, and I am
pleased that they have produced a volume that emphasizes the
importance of clinical assessment of patients with stroke.
Jack P. Whisnant, M.D.
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Preface
One of the most rewarding and fulfilling aspects of our work
involves providing information to colleagues that can contribute to
the care of their patients. It is a way for us to benefit many more
patients than we could possibly see one on one in our offices. This
potential for patient and physician benefit formed the impetus for
our developing the first edition of the Handbook of Stroke and
motivated us to produce a second edition.
It is particularly meaningful to us that the first edition was
translated into several languages so that it could be shared with
international colleagues. We have endeavored to make the second
edition as user-friendly as possible for physicians and other health
care professionals who see patients with cerebrovascular disorders. Specifically, the book has been oriented to provide clinical
recommendations based on available evidence and clinical experience to address specific situations as the reader would encounter
them.
We are again greatly indebted to numerous individuals who
played major roles in developing and completing this book. From
a professional standpoint, we recognize our numerous colleagues
and trainees who provide us with a source for exchange of ideas,
learning, and camaraderie. We express particular gratitude
and indebtedness to Jack P. Whisnant, M.D., our beloved mentor
and colleague, whose unselfish guidance and generosity over
the years have been particular blessings. We wish it were possible for all physicians to work with someone like Jack during the
course of their careers.
We also gratefully acknowledge the outstanding contributions of
Roberta Schwartz for her editorial support at Mayo Clinic; Scott
Scheidt, Fran DeStefano, and Anne Sydor for their editorial support at Lippincott Williams & Wilkins; Sandra Twaites for her
secretarial support; Bob Benassi and John Hagen for their artistic
expertise in illustrating the book; Glenn Forbes, M.D., and John
Huston, M.D., for their radiologic expertise and assistance in
providing radiographs; Brian Younge, M.D., for his support in providing neuro-ophthalmologic photographs; and Rita Jones, R.D.,
for her valuable assistance on dietary and nutritional issues.
We express deep thanks to our parents for teaching us the importance of caring for others, for developing our desire for knowledge,
and for instilling within us the courage to dream and the will to succeed. We also thank our other cherished family members for their
unfailing love and support. Finally, we thank our patients for their
role in inspiring us to write this book, for teaching us so much over
the years, and for allowing us to experience the profound satisfaction of assisting them.
D.O.W.
V.L.F.
R.D.B.
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NOTICE

The indications and dosages of all drugs in this book have
been recommended in the medical literature and conform to the
practices of the general medical community. The medications
described do not necessarily have specific approval by the Food
and Drug Administration for use in the diseases and dosages for
which they are recommended. The package insert for each drug
should be consulted for use and dosage as approved by the FDA.
Because standards for usage change, it is advisable to keep
abreast of revised recommendations, particularly those concerning new drugs.
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1
Systematic Clinical
Assessment
The clinician must call on comprehensive clinical assessment
skills to provide the patient with an accurate and efficient diagnosis. Because many processes other than cerebrovascular disease may cause neurologic symptoms, differential diagnosis is
important. A detailed clinical history and systematic neurologic,
neurovascular, and general examinations are important aspects
of the clinical assessment of patients with suspected cerebrovascular disease.
Although the clinical evaluation of patients with different forms
of cerebrovascular disease varies somewhat (for example, with
altered levels of consciousness or intellectual disturbances), most
parts of the clinical assessment are uniform.
QUESTIONS TO ASK

It is important for the clinician to use a systematic approach
to evaluate the patient with a potential cerebrovascular problem. In patients with transient neurologic dysfunction, it is useful to discuss in great detail from beginning to end at least one
spell with the patient to clarify the diagnosis. For virtually all
patients in whom cerebrovascular disorders are suspected, it is
useful to direct the interview step by step to facilitate answering
four fundamental questions:
1.
2.
3.
4.

Is the problem vascular?
Is the vascular problem one of hemorrhage or ischemia?
If the problem is hemorrhagic, what are the location and the
cause?
If the problem is infarction, what is the arterial or venous
distribution, and what is the underlying mechanism for the
ischemia?

Is the Problem Vascular?

The answer to the first question is based primarily on the temporal profile of the patient’s presenting symptoms. The classic
vascular profile involves sudden onset with rapid progression to
maximal deficit (instantaneously or in seconds). All the affected
areas of the body are involved from the onset. The rapid onset
and evolution usually apply to all types of cerebrovascular
episodes, regardless of the total duration of symptoms. The prototype for brief ischemic spells is the transient ischemic attack
(TIA), defined as a temporary episode of focal ischemic neurologic dysfunction that resolves completely within 24 hours. It is
important to distinguish TIA from an episode of generalized
cerebral ischemia (syncope) and from spells such as seizures or
migraine, both of which may appear as episodes of transient focal
neurologic dysfunction. The temporal profile of focal seizures
generally involves progression and evolution within a few minutes (approximately 2 to 3 minutes), whereas the focal deficit
that sometimes occurs with migraine usually builds or moves
3
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Clinical and Laboratory Assessment of Patients

during 15 to 20 minutes (for example, increasing scintillating
scotomata or marching numbness starting in one hand) before
subsiding and is often associated with localized headache, normally occurring after the focal neurologic deficit. Migraine aura
that occurs without subsequent headache is often referred to as
a migraine equivalent.
Another distinguishing characteristic of vascular spells is that
most tend to produce negative phenomena (for example, weakness, deadness, visual loss), but focal seizures tend to produce positive phenomena (for example, tonic-clonic movements, tingling,
visual hallucinations, scintillating scotomata), and migraine may
produce either phenomena (more commonly, positive).
There are rare exceptions to these guidelines. Some TIAs may
present with rhythmic jerking of the arm or the leg, often occurring when the patient arises from a sitting or a lying position. A
contralateral high-grade carotid stenosis or an occlusion is often
detected (the so-called shaky-limb TIA). Likewise, seizures may
present with speech arrest, or weakness may occur after a seizure
(Todd’s paralysis).
A focal neurologic deficit that lasts longer than 24 hours and
is caused by brain ischemia is called a cerebral infarction
(ischemic stroke). When such a deficit persists for longer than
24 hours but resolves within 3 weeks, the episode is considered
a minor ischemic stroke but is sometimes called a reversible
ischemic neurologic deficit (RIND).
An exception to the usual rapid evolution of ischemic cerebrovascular events occurs in patients who have increasing
neurologic deficit for as long as 72 hours after the onset of
symptoms. These patients are classified as having progressing
cerebral infarction, a phenomenon that is more common in
strokes involving the vertebrobasilar system. In this situation, the clinician should carefully consider the possibility of
an underlying mass lesion (for example, subdural hematoma,
neoplasm, abscess), a demyelinating disease, or a superimposed
encephalopathy.
Is the Vascular Problem One of Hemorrhage or Ischemia?

Having determined that the problem is vascular, the clinician
next must attempt to distinguish whether the main process is
one of hemorrhage or ischemia. Overall, ischemic strokes comprise approximately 80% to 85% of all strokes; intracerebral
hemorrhage and subarachnoid hemorrhage comprise approximately 10% and 5% of all strokes, respectively.
The onset of symptoms with headache or stiff neck favors a
hemorrhagic process, as does early decreased level of consciousness in a patient with a presumed supratentorial lesion. Ischemia
is more likely when the symptoms are consistent with neurologic
dysfunction from a single arterial territory or when improvement occurs rapidly or early in the clinical course. Although the
distinction between hemorrhage and ischemia is seldom difficult
clinically, there are exceptions, and sometimes the two occur
simultaneously (such as hemorrhagic infarction). Computed
tomography has revolutionized the clinician’s ability to distinguish
between hemorrhage and infarction in emergency situations and
thus has resolved virtually all cases in which uncertainty exists.

