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Preface

The fifth edition of Clinical Neurology, like its predecessors, offers a problem-oriented approach to neurology based
on the authors’ experience in teaching medical students and house staff at the University of California, San Francisco.
Chapters are organized according to problems such as headache, seizures, stroke, and coma, because these are the con-
ditions for which patients usually seck medical care. Careful history taking and neurologic examination are empha-
sized, as these remain the cornerstones of neurologic diagnosis, even in an era of technologic diagnostic advances.

The need to update this book arises from two main sources: rapid expansion of knowledge about the molecular
basis of neurologic diseases and recent innovations in the treatment of disorders such as headache, epilepsy, stroke,
Parkinson’s disease, and multiple sclerosis. Accordingly, increased prominence has been given to molecular mecha-
nisms of diseases—for example, Alzheimer’s disease and the polyglutamine disorders, including Huntington’s dis-
ease. Sections on treatment have been updated and expanded to reflect the introduction of new therapies for neuro-
logical disorders. The summary tables of therapeutic drugs and genetic disorders inside the front and back covers,
which were introduced in the last edition, have been revised to maintain currency.

Key Concepts is a new feature that has been introduced in this issue. In the beginning of each chapter, some of
the major concepts are presented with numbered icons. These same numbered icons appear within the text to indi-
cate where these specific points are discussed in the chaprer.

We thank our colleagues, who have contributed their expert advice to the preparation of this new edition of
Clinical Neurology, especially Lydia Bayne, Megan Burns, Chadwick Christine, Paul Garcia, Alisa Gean, Cheryl Jay,
Catherine Lomen-Hoerth, Neil Raskin, Tom Shults, and Norman So. The staff at McGraw-Hill have been enor-
mously helpful in moving this book through editing and production. We hope our efforts will help to demystify
clinical neurology for students and practitioners and contribute to providing patients better and more focused diag-
nosis and treatment.

David A. Greenberg
Michael J. Aminoff
Roger P. Simon

Novato, San Francisco, and Portland
February 2002
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KEY CONCEPTS

Disorders of consciousness include disorders in
which the level of consciousness (arousal or
wakefulness) is impaired, such as acute confu-
sional states and coma, and those in which the
level of consciousness is normal but the content
of consciousness (cognitive function) is altered,
such as dementia and amnestic disorders.

An acute confusional state can be most readily
distinguished from dementia by the time course
of the impairment: acute confusional states are
acute or subacute in onset, typically developing
over hours to days, whereas dementia is a chronic
disorder that evolves over months or years.

Consciousness is awareness of the internal or external
world, and disorders of consciousness can affect either
the level of consciousness or the content of conscious-
ness.

Disturbances of the Level
of Consciousness

Abnormalities of the level of consciousness are
q characterized by impaired arousal or wakeful-
ness, and they result from acute lesions of the
ascending reticular activating system (Figure 1-1) or

IV. Amnestic syndromes, 63
Acute amnesia, 63
Head trauma, 63
Hypoxia or ischemia, 64

Bilateral posterior cerebral artery
occlusion, 64

Transient global amnesia, 65

Alcoholic blackouts, 65

Wernicke's encephalopathy, 65

Dissociative (psychogenic) amnesia, 66
Chronic amnesia, 66

Alcoholic Korsakoff amnestic syndrome, 66

Postencephalitic amnesia, 66

Brain tumor, 67

Paraneoplastic limbic encephalitis, 67

- - - -

q Certain causes of acute confusional state must be

identified urgently because they may lead rapidly
to severe structural brain damage or death, and
prompt treatment can prevent these complica-
tions: hypoglycemia, bacterial meningitis, sub-
arachnoid hemorrhage, and traumatic intracra-
nial hemorrhage.

v\ Alzheimer’s disease, dementia with Lewy bodies,

The most common causes of dementia are

and vascular dementia; treatable causes of de-
mentia are rare, but are important to diagnose.

both cerebral hemispheres. The most severe degree of
depressed consciousness is coma, in which the patient is
unresponsive and unarousable. Less severe depression of
consciousness results in an acute confusional state or
delirium, in which the patient responds to at least some
stimuli in a purposeful manner but is sleepy, disoriented,
and inattentive. In some acute confusional states, agita-
tion predominates or alternates with drowsiness, and
may be accompanied by autonomic changes (fever,
tachycardia, hypertension, sweating, pallor, or flushing),
hallucinations, and motor abnormalities (tremor, aster-
ixis, or myoclonus).



Cerebral hemisphere

Thalamus

Brainstem reticular
activating system

Figure 1-1. Brainstem reticular activating system and
its ascending projections to the thalamus and cerebral
hemispheres.

Disturbances of the Content
of Consciousness

Many pathologic conditions can impair the
q content of consciousness without altering the

level of consciousness. Examples include iso-
lated disorders of language or memory due to focal
brain lesions and widespread deterioration of mental
function (dementia) from more diffuse, chronic patho-
logic processes. Dementia differs from acute confusional
states in several respects (Table 1-1), and distinguishing
between between these two syndromes is the pivotal
step in evaluating a patient with altered consciousness.

The time course of the disorder—acute or sub-
acute in acute confusional states and chronic in

DISORDERS OF CONSCIOUSNESS /3

dementia—is the single most helpful differentiating fea-
ture.

Confusional states, dementia, and circumscribed
memory disorders are discussed in this chapter. Coma is
discussed in Chapter 10.

e ]
H I.APPROACH TO DIAGNOSIS

Evaluation of the patient with a suspected disorder of
consciousness is aimed first at characterizing the
nature of the disorder (eg, acute confusional state,
coma, dementia, amnestic syndrome) and second at
determining the cause. The approach used is outlined
below.

HISTORY
History of Present lliness

The history should establish the time course of the dis-
order and provide clues to its nature and cause. Confu-
sional states are acute to subacute in onset, whereas
dementias are chronic disorders. In an acute confusional
state, the observations of others may be the only histori-
cal information available. When dementia is suspected,
it is useful to have access to a relative or close acquain-
tance who can furnish details about the patient’s previ-
ous level of functioning; the time when dysfunction
became evident; and the nature of any changes in per-
sonality, behavior, mood, intellect, judgment, memory,
or facility with language. Associated problems such as
gait disorders, incontinence, and headaches should also
be explored.

Prior Medical History

A. CARDIOVASCULAR SYSTEM

A history of stroke, hypertension, vasculitis, or cardiac
disease may suggest a vascular cause of a confusional
state or multiinfarct dementia.

Table 1-1. Differences between acute confusional states and dementia.

“Acute Confusional State

Level of consciousness Impaired

Course

Autonomic hyperactivity Often present

Not impaired, except occasionally late in course

Chronic; steadily progressive

Absent

Prognosis Usually reversible

Usually irreversible
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B. DIABETES

Cognitive disturbance in diabetic patients may result
from a hyperosmolar nonketotic state. or insulin-
induced hypoglycemia.

C. SEIZURE DISORDER
A history of epilepsy suggests ongoing seizures, a postic-
tal state, or head trauma in a confused patient.

D. HEAD TRAUMA

Recent head trauma suggests intracranial hemorrhage.
Remote head trauma may produce amnestic syndrome
or chronic subdural hematoma with dementia.

E. ALCOHOLISM

Alcoholism predisposes patients to acute confusional
states from intoxication, withdrawal, postictal state,
head trauma, hepatic encephalopathy, and Wernicke's
encephalopathy. Chronic memory disturbance in an
alcoholic is likely due to Korsakoff’s syndrome.

F. DRUG HISTORY

A confusional state can result from overdose with
insulin, sedative-hypnotics, opioids, antidepressants,
antipsychotic agents, or hallucinogens, or from sedative
drug withdrawal. Elderly patients may be more sensitive
to the cognitive side effects of drugs that are well toler-
ated by younger patients.

G. PsYCHIATRIC HISTORY

A history of psychiatric illness may suggest overdose
with psychotherapeutic drugs such as benzodiazepines,
antidepressants, or antipsychotic agents; a previously
undiagnosed medical disorder capable of producing
organic psychosis (hypothyroidism, vitamin B, defi-
ciency); or a functional disorder masquerading as an
acute confusional state or dementia.

H. OTHER

Individuals who engage in unprotected sexual inter-
course, intravenous drug users, recipients of contami-
nated blood or clotting factor transfusions, the sexual
partners of all these persons, and infants of infected
mothers are at particular risk for developing acquired
immunodeficiency syndrome (AIDS).

Family History

The family history can point to a heredodegenerative
disorder, such as Huntington’s disease, as the cause of
dementia.

GENERAL PHYSICAL EXAMINATION

A general physical examination helps to classify the dis-
order as either an acute confusional state or dementia

/

and may suggest a systemic disease as its cause (Tables
1-2 and 1-3).

Vital Signs & General Appearance

Fever, tachycardia, hypertension, and sweating occur in
many confusional states, but meningitis or sepsis must
receive early consideration in the febrile patient. Hyper-
tension should raise the possibility of hypertensive
encephalopathy, intracranial hemorrhage, renal disease,
or Cushing’s syndrome. Hypothermia occurs with expo-
sure to cold, ethanol or sedative drug intoxication,
hypoglycemia, hepatic encephalopathy, Wernicke’s
encephalopathy, hypothyroidism, or shock. In most
dementias, the patient does not appear acutely ill unless
a systemic disorder is also present.

Skin & Mucous Membranes

Jaundice suggests hepatic disease, and lemon-yellow col-
oration of the skin may occur in vitamin B,, deficiency.
Coarse dry skin, dry brittle hair, and subcutaneous
edema are characteristic of hypothyroidism. Petechiae
are seen in meningococcemia, and petechiae or ecchy-
moses may reflect coagulopathy caused by liver disease,
disseminated intravascular coagulation, or thrombotic
thrombocytopenia purpura. Hot, dry skin is characteris-
tic of intoxication with anticholinergic drugs. Cushing’s
syndrome may be associated with acne. Hyperpigmen-
tation of the skin may be evidence of Addison’s disease.
Needle tracks associated with intravenous drug use sug-
gest drug overdose, AIDS, or infective endocarditis.

Head & Neck

Examination of the head may reveal signs of trauma,
such as scalp lacerations or contusions, postauricular
hematoma (Battle’s sign), periorbital hematoma (rac-
coon eyes), hemotympanum, or cerebrospinal fluid
(CSF) otorrhea or rhinorrhea. Percussion of the skull
over a subdural hematoma may cause pain. Meningeal
signs, such as neck stiffness on passive flexion, thigh
flexion upon flexion of the neck (Brudzinski’s sign), or
resistance to passive extension of the knee with the hip
flexed (Kernig’s sign), are seen in meningitis and sub-
arachnoid hemorrhage.

Chest & Abdomen

Cardiac murmurs may be associated with infective
endocarditis and its neurologic sequelae. Abdominal
examination may reveal a source of systemic infection or
suggest liver disease. Rectal examination may provide
evidence of gastrointestinal bleeding, which often pre-
cipitates hepatic encephalopathy.



DISORDERS OF CONSCIOUSNESS [/ 5

Table 1-2. Clinical features helpful in the differential diagnosis of acute confusional states.

i SRS EEAEE

Headache

Head trauma, meningitis, subarachnoid Cranial nerves
hemorrhage Papilledema Hypertensive encephalopathy, intracra-
= - nial mass
vitalsigns
Fever Infectious meningitis, anticholinergic in- Dilated pupils Head trauma, anticholinergic intoxica-
toxication, withdrawal from ethanol or tion, withdrawal from ethanol or seda-
sedative drugs, sepsis tive drugs, sympathomimetic intoxica-
; tion
Hypothermia Intoxication with ethanol or sedative
drugs, hepatic encephalopathy, hypo- Constricted Opioid intoxication
glycemia, hypothyroidism, sepsis pupils
Hypertension Anticholinergic intoxication, withdrawal Nystagmus/ Intoxication with ethanol, sedative drugs,
from ethanol or sedative drugs, hyperten- ophthalmoplegia or phencyclidine, vertebrobasilar
sive encephalopathy, subarachnoid hem- ischemia, Wernicke’s encephalopathy
orrhage, sympathomimetic intoxication =~ =777
----------- i Motor
Tachycardia Anticholinergic intoxication, withdrawal Tremor Withdrawal from ethanol or sedative
from ethanol or sedative drugs, thyro- drugs, sympathomimetic intoxication,
toxicosis, sepsis thyrotoxicosis
Bradycardia Hypothyroidism Asterixis Metabolic encephalopathy
Hyperventilation ~ Hepatic encephalopathy, hyperglycemia, Hemiparesis Cerebral infarction, head trauma, hyper-
sepsis glycemia, hypoglycemia
Hypoventilation  Intoxication with ethanol or sedative Other
drugs, opioid intoxication, pulmonary Seizures Withdrawal from ethanol or sedative
encephalopathy drugs, head trauma, hyperglycemia, hy-
"""""""" o poglycemia
General examination
Meningismus Meningitis, subarachnoid hemorrhage Ataxia Intoxication with ethanol or sedative
e " - drugs, Wernicke's encephalopath
Skin rash Meningococcal meningitis J phalopathy
Tetany Hypocalcemia

NEUROLOGIC EXAMINATION
Mental Status Examination

Evaluation of mental status (Table 1-4) helps to classify
a disorder as a confusional state, dementia, a circum-
scribed cognitive disturbance (aphasia, amnesia), or a
psychiatric illness. The mental status examination is
most useful if performed in a standardized fashion, and
complex functions can be adequately evaluated only
when the basic processes upon which they depend are
preserved. Thus, memory, language, calculation, or
abstraction cannot be reliably assessed in a patient who
is poorly arousable or inattentive. The Minimental Sta-
tus Examination (Table 1-5) is often used as a rapid
bedside screening test for dementia.

In performing the mental status examination, the level
of consciousness and attention are evaluated first. If these
are impaired, an acute confusional state exists, and it may

be difficult or impossible to conduct the remainder of the
mental status examination. If the level of consciousness
and attention are adequate, more complex cortical func-
tions are examined next to determine whether there is
global cortical dysfunction, which indicates dementia.

A. LEVEL OF CONSCIOUSNESS

The level of consciousness is described in terms of the
patient’s apparent state of wakefulness and response to
stimuli. Impairment of the level of consciousness should
always be documented by a written description of the
patient’s responses to specific stimuli rather than by the
use of nonspecific and imprecise terms such as
“lethargy,” “stupor,” or “semicoma.”

1. Normal—The patient with a normal level of con-
sciousness appears awake and alert, with eyes open at
rest. Unless there is deafness or a language disorder, ver-
bal stimulation results in appropriate verbal responses.
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Table 1-3. Clinical features helpful in the differential diagnosis of dementia.

History

Motor
Unprotected sexual AIDS dementia complex Tremor Dementia with Lewy bodies, cor-
intercourse, intravenous ticobasal ganglionic degenera-
drug abuse, hemophilia, tion, acquired hepatocerebral de-
or blood transfusions generation, Wilson's disease, AIDS
. . . __ dementia complex
Family history Huntington’s disease, Wilson's N
disease Asterixis Acquired hepatocerebral degen-
5 ; eration
Headache Brain tumor, chronic subdural s
hematoma Myoclonus Creutzfeldt-Jakob disease, AIDS
; dementia complex
Vital signs -
Hypothemia Hypothyroidism Rigidity Dementia with Lewy bodies,

X " T corticobasal ganglionic degenera-
Hypertension Multiinfarct dementia tion, acquired hepatocerebral de-
Hypotension Hypothyroidism generation, Creutzfeldt-Jakob dis-

ease, progressive supranuclear
Bradycardia Hypothyroidism ) palsy, Wilson's disease
General examination Chorea Huntington'’s disease, Wilson's
Meningismus Chronic meningitis disease
Jaundice Acquired hepatocerebral degen- Other
eration Gait apraxia Normal pressure hydrocephalus
Kayser-Fleisher rings Wilson's disease Polyneuropathy with  Neurosyphilis, vitamin B,
Cranial nerves hyporeflexia deficiency, AIDS dementia
Papilledema Brain tumor, chronic subdural complex

hematoma

Argyll Robertson pupils  Neurosyphilis

Ophthalmoplegia Progressive supranuclear palsy

Pseudobulbar palsy Multiinfarct dementia, progres-

sive supranuclear palsy

2. Impaired—Mild impairment of consciousness
may be manifested by sleepiness from which the pa-
tient is easily aroused when spoken to. As consciousness
is further impaired, the intensity of stimulation re-
quired for arousal increases, the duration of arousal de-
clines, and the responses elicited become less purpose-

ful.

B. ATTENTION

Attention is the ability to focus on a particular sensory
stimulus to the exclusion of others; concentration is sus-
tained attention. These processes are grossly impaired in
acute confusional states, usually less impaired in demen-
tia, and unaffected by focal brain lesions. Attention can
be tested by asking the patient to repeat a series of digits
or to indicate when a given letter appears in a random

series. A normal person can repeat five to seven digits
correctly and identify a letter in a series without error.

C. LANGUAGE AND SPEECH

The essential elements of language are comprehension,
repetition, fluency, naming, reading, and writing, all of
which should be tested when a language disorder (apha-
sia) is suspected. Calculation disorders (acalculia) are
probably closely related to aphasia. Speech, the motor
activity that is the final step in the expression of lan-
guage, is mediated by the lower cranial nerves and their
supranuclear connections. Dysarthria, a disorder of
articulation, is sometimes difficult to distinguish from
aphasia, but it always spares oral and written language
comprehension and written expression.




Table 1-4. Comprehensive mental status
examination.

Level of consciousness
Attention and concentration
Language and speech

Comprehension

Repetition

Fluency

Naming

Reading

Writing

Calculation

Speech

Mood and behavior

Content of thought
Hallucinations
Delusions
Abstraction
Judgment

Memory
Immediate recall
Recent memory
Remote memory

Integrative sensory function
Astereognosis
Agraphesthesia
Two-point discrimination
Allesthesia
Extinction
Unilateral neglect and anosognosia
Disorders of spatial thought

Integrative motor function
Apraxia

Aphasia may be a feature of diffuse cortical disease,
as it is in certain dementias, but language impairment
with otherwise normal cognitive function should sug-
gest a focal lesion in the dominant hemisphere. A disor-
der of comprehension (receptive, or Wernicke’s, apha-
sia) commonly leads to a false impression of a
confusional state or psychiatric disturbance.

There are a variety of aphasic syndromes, each char-
acterized by a particular pattern of language impair-
ment; several have fairly precise pathoanatomic correla-
tions (Figure 1-2).

D. Moob AND BEHAVIOR

Demented patients may be apathetic, inappropriately
elated, or depressed, and their moods can fluctuate. If
the examination is otherwise normal, early dementia
can easily be confused with depression. Delirious

DISORDERS OF CONSCIOUSNESS [ 7

Table 1-5. Minimental status examination.

Orientation
Time (1 point each for year, season, month, date,
and day of the week) 5

Place (1 point each for state, county, city,
building, and floor or room) 5

Registration
Repeat names of three objects (1 point per
object) 3

Attention and calculation
Serial 7s or spell “world” backward (1 point per

subtraction or letter) 5
Recall
Recall names of three objects repeated
previously (1 point per object) 3
Language
Name pencil and watch (1 point each) 2
Repeat“no ifs, ands or buts” 1
Follow three-step command (1 point per step) 3
Read and follow:“close your eyes” 1
Write a complete sentence 1
Construction
Copy two intersecting pentagons 1
Total 30

' A total score of <24 should generally lead to more de-
tailed investigation of the possibility of dementia, although
norms vary to some extent with age and education.
Adapted from Greenberg DA: Dementia. In: Geriatrics. Loner-
gan ET (editor). Appleton & Lange, 1996.

patients are agitated, noisy, and easily provoked to
anger.

E. CONTENT OF THOUGHT

Abnormalities of thought content can help to distinguish
organic from psychiatric disease. Visual hallucinations are
common in acute confusional states, whereas auditory
hallucinations and fixed delusions are most common
with psychiatric disorders. Impairment of abstraction
may be revealed by the patient’s concrete (literal) interpre-
tation of proverbs or inability to recognize conceptual dif-
ferences and similarities. Judgment is commonly tested by
asking what the patient would do in a hypothetic situation,
such as finding a stamped, addressed letter on the sidewalk.
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Arcuate fasciculus
Broca’s area
Wernicke's area
Language Functions Preserved
Type of

Pathologic Site Aphasia Comprehension Repetition Fluency
Wernicke’s area Receptive = - +
Arcuate fasciculus Conductive + - +
Broca's area Expressive & = =

Figure 1-2. Anatomic basis and clinical features of aphasias.

F. MEMORY

1. Functional components of memory—Memory is
the ability to register, store, and ultimately retrieve infor-
mation. Storage and retrieval of memories can be impaired
by either diffuse cortical disease or focal bilateral dysfunc-
tion of the medial temporal lobes or their connections.

a. Registration—The ability to receive information
through the various sensory modalities is largely a func-
tion of attention.

b. Storage—The process whereby selected new in-
formation is learned, or memorized, may be mediated
by limbic structures, including the hippocampus.
Stored memories are reinforced by repetition and by
emotional significance; they are thought to be diffusely
distributed in association areas of the cerebral cortex.

c. Retrieval—Retrieval is the ability to access previ-
ously learned information.

2. Amnesia—Memory disorder (amnesia) may be
an isolated deficit or one feature of global cognitive
dysfunction. In acute confusional states, attention is
impaired, resulting in defective registration and an in-
ability to learn new material. In dementia, attention is
typically normal and problems with recent and—to a
lesser extent—remote memory usually predominate.

In psychogenic amnesia, subjective and emotionally
charged memories are affected more than retention of

objective facts and events; in organic amnesia, the
reverse is true. Isolated loss of memory for personal
identity (the inability to remember one’s own name) in
an awake and alert patient is virtually pathognomonic of
a psychogenic disorder.

Additional terms sometimes used to denote aspects
of acute-onset amnesia (eg, following head trauma)
include retrograde amnesia, loss of memory for events
immediately prior to the onset of the disorder, and
anterograde or posttraumatic amnesia, impairment of
memory in the period following the insult.

3. Testing of memory—Memory is assessed clini-
cally by testing immediate recall, recent memory, and
remote memory, which correspond roughly to registra-
tion, storage, and retrieval, respectively.

a. Immediate recall—Tests of immediate recall are
similar to tests of attention and include having the
patient repeat a random series of numbers or other in-
formation that has not been previously learned. The
ability to repeat implies that the material has been reg-

istered. Most normal adults can repeat a series of seven
numbers forward and five backward without difficulty.

b. Recent memory—Tests of recent memory assess
the ability to learn new material. Typically, the patient
is given three or four items to remember and asked to
recall them 3 minutes later. Nonverbal tests, in which



an object previously shown to the patient is selected
from a group of objects, may be useful, especially for
patients with expressive aphasia. Orientation to place
and time, which requires newly learned information, is
another important test of recent memory.

c. Remote memory—The practical distinction be-
tween recent and remote memory is that only recent
memory requires an ongoing ability to learn new infor-
mation. Remote memory is tested by asking the patient
to recall material that someone of comparable cultural
and educational background can be assumed to know.
Common examples are personal, historical, or geo-
graphic data, but the questions selected must be appro-
priate for the patient, and personal items must be veri-

fiable.

G. INTEGRATIVE SENSORY FUNCTION

Sensory integration disorders from parietal lobe lesions
are manifested by misperception of or inattention to
sensory stimuli on the contralateral side of the body,
when the primary sensory modalities are intact.

Patients with parietal lesions may exhibit the follow-
ing signs:

1. Astereognosis—The patient cannot identify, by
touch, an object placed in the hand.

2. Agraphesthesia—The patient is unable to iden-

tify a number written on the hand.

3. Absence of two-point discrimination—This is
an inability to differentiate between a single stimulus
and two simultaneously applied adjacent, but sepa-
rated, stimuli that can be distinguished by a normal
person.

4. Allesthesia—This is misplaced localization of a
tactile stimulus.

5. Extinction—A visual or tactile stimulus is per-
ceived when applied alone to the side contralateral to
the lesion but not when stimuli are applied bilaterally.

6. Unilateral neglect and anosognosia—Body im-
age disorders caused by parietal lobe lesions take the
form of unilateral neglect. The patient tends not to use
the contralateral limbs, may deny that there is anything
wrong with them (anosognosia), and may even fail to
recognize them.

7. Disorders of spatial thought—These include
constructional apraxia, right/left disorientation, and
neglect of external space on the side opposite the af-
fected parietal lobe. Tests for constructional apraxia in-
clude having the patient fill in the numbers on a clock
face, copy geometric figures, or build figures with blocks.

H. INTEGRATIVE MOTOR FUNCTION

Apraxia is the inability to perform previously learned
tasks, such as finger snapping or clapping the hands
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together, despite intact motor and sensory function.
Unilateral apraxias are commonly caused by contralat-
eral premotor frontal cortex lesions. Bilateral apraxias,
such as gait apraxia, may be seen with bifrontal or dif-
fuse cerebral lesions.

Gait & Station

It is useful to observe the patient standing and walking
early in the neurologic examination, since these activi-
ties may reveal additional neurologic abnormalities asso-
ciated with disturbed cognitive function.

Cranial Nerves

In patients with impaired cognitive function, abnormal-
ities associated with cranial nerves may suggest the
underlying cause.

A. LesIONs OF THE EYES AND EARS

1. Papilledema suggests an intractanial mass, hy-
pertensive encephalopathy, or other process that in-
creases intracranial pressure.

2. In the confused patient, pupillary constriction
suggests opiate ingestion; dilated pupils are character-
istic of anticholinergic intoxication but may also be a
manifestation of generalized sympathetic hyperactivity.
Small, irregular pupils that react poorly to light—but
better to accommodation—can be seen in neuro-
syphilis.

3. Sedative drugs and Wernicke’s encephalopathy
produce nystagmus or ophthalmoplegia. Selective im-
pairment of vertical gaze (especially downward) oc-
curs early in progressive supranuclear palsy.

B. PsEuDOBULBAR PALSY

This syndrome is characterized by dysarthria, dysphagia,
hyperactive jaw jerk and gag reflexes, and uncontrollable
laughing or crying unrelated to emotional state
(pseudobulbar affect). It results from bilateral inter-
ruption of the corticobulbar and corticospinal tracts.
Dementing processes that produce this syndrome
include progressive supranuclear palsy and multiinfarct
dementia.

C. MuLtipLE CRANIAL NEUROPATHIES

These can accompany infectious or noninfectious
meningitis or AIDS dementia complex.

Motor Findings
A. Acute CONFUSIONAL STATE

In the acutely confused patient, a variety of motor
abnormalities may suggest the cause.

1. Hemiparesis is most apt to be due to an intracra-
nial structural lesion, although focal neurologic signs
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may be present in metabolic disorders such as hypo-
glycemia and nonketotic hyperglycemia.

2. Tremor is common in sedative drug or ethanol
withdrawal and other states accompanied by autonomic
hyperactivity.

3. Asterixis, a flapping tremor of the outstretched
hands or feet, is seen in hepatic, renal, and pulmonary
encephalopathy and in drug intoxication.

4. Myoclonus, which consists of rapid shocklike
muscle contractions, can occur with uremia, cerebral
hypoxia, or hyperosmolar nonketotic states.

5. Cerebellar signs such as broad-based ataxic gait
and, often, dysmetria on heel-knee-shin maneuver ac-
company Wernicke’s encephalopathy and sedative drug
intoxication.

B. DEMENTIA

Motor signs are useful in the differential diagnosis of
dementia.

1. Chorea—Huntington’s disease, Wilson’s disease.

2. Tremor, rigidity, or bradykinesia—Wilson’s dis-
ease, acquired hepatocerebral degeneration.

3. Myoclonus—Creutzfeldt-Jakob disease, AIDS de-

mentia complex.

4. Ataxia—Spinocerebellar degenerations, Wilson’s
disease, paraneoplastic syndromes, Creutzfeldt-Jakob
disease, AIDS dementia complex.

5. Paraparesis—Vitamin B,, deficiency, hydro-
cephalus, AIDS dementia complex.

Abnormalities of Sensation
& Tendon Reflexes

Dementias associated with prominent sensory abnor-
malities and loss of tendon reflexes include vitamin B,,
deficiency, neurosyphilis, and AIDS dementia complex.

Primitive Reflexes

A number of reflexes that are present in infancy and
subsequently disappear may be released by frontal lobe
dysfunction in later life. It is presumed that such release
results from loss of cortical inhibition of these primitive
reflexes (frontal release signs), which include palmar and
plantar grasps as well as palmomental, suck, snout, root-
ing, and glabellar reflexes. Although these responses are
often seen in both acute confusional states and demen-
tia, many can also occur in normal elderly adults. Their
presence alone does not constitute evidence of cognitive
dysfunction.

1. The palmar grasp reflex is elicited by stroking
the skin of the patient’s palm with the examiner’s fin-
gers. If the reflex is present, the patient’s fingers close
around those of the examiner. The force of the patient’s

grasp may increase when the examiner attempts to
withdraw the fingers, and the patient may be unable to
voluntarily release the grasp.

2. The plantar grasp reflex consists of flexion and
adduction of the toes in response to stimulation of the
sole of the foor.

3. The palmomental reflex is elicited by scratching
along the length of the palm of the hand and results in
contraction of ipsilateral chin (mentalis) and perioral
(orbicularis oris) muscles.

4. The suck reflex consists of involuntary sucking
movements following the stimulation of the lips.

5. The snout reflex is elicited by gently tapping the
lips and results in their protrusion.

6. In the rooting reflex, stimulation of the lips
causes them to deviate toward the stimulus.

7. The glabellar reflex is elicited by repetitive tap-
ping on the forehead. Normal subjects blink only in re-
sponse to the first several taps; persistent blinking is an
abnormal response (Myerson’s sign).

LABORATORY INVESTIGATIONS

Laboratory studies are critical in diagnosing disorders
of cognitive function. Useful investigations are listed
in Tables 1-6 and 1-7; those most likely to establish or
support a diagnosis in acute confusional states are
complete blood count, arterial blood gases and pH,
serum sodium, serum glucose, serum urea nitrogen
and creatinine, liver function tests, drug screens, blood
cultures, stool test for occult blood, lumbar puncture,
brain computed tomography (CT) scan or magnetic
resonance imaging (MRI), and electroencephalogram
(EEG).

Some of these studies can yield a specific diagnosis.
Abnormal arterial blood gas or cerebrospinal fluid
(CSF) profiles, for example, narrow the differential
diagnosis to one or a few possibilities (Tables 1-8 and
1-9).

Reversible dementia may be diagnosed on the basis
of laboratory studies (see Table 1-7). The most com-
mon reversible dementias are those due to intracranial
masses, normal pressure hydrocephalus, thyroid dys-
function, and vitamin B, deficiency.

RS R e ey
W II.ACUTE CONFUSIONAL
STATES

Common causes of acute confusional states are listed in
Table 1-10.
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Table 1-6. Laboratory studies in acute confusional states.

Test Most Useful in Diagnosis of Test Most Useful in Diagnosis of
Blood ECG Anticholinergic intoxication, vascular
WBC Meningitis, encephalitis, sepsis q_i_s_g)_r_t_:i_g_r? ______________________________________
PTand PTT Hepatic encephalopathy Cerebrospinal fluid
S WBC, RBC Meningitis, encephalitis, subarach-

Arterial blood gas Hepatic encephalopathy, pulmonary

encephalo»athy, uremia, sepsis

Sodium Hyponatremia

Serum urea nitrogen  Uremia

and creatinine

Glucose Hyperglycemia, hypoglycemia

Osmolality Alcohol intoxication, hyperglycemia

Liver function tests,  Hepatic encephalopathy, Reye’s
ammonia syndrome

Thyroid function Hyperthyroidism, hypothyroidism
tests

Calcium Hypercalcemia, hypocalcemia

Drug screen Drug intoxications

Cultures Meningitis, sepsis
FTA or MHA-TP Syphilitic meningitis
HIV antibody titer AIDS and related disorders

Urine, gastric aspirate

Drug screen Drug intoxication
Stool
Guaiac Hepatic encephalopathy

noid hemorrhage

AFB stain Tuberculousmeningitis
Indla mkstaln ....... Cryptococcal mfni_r)g_iﬁ§ _________________
-C-;JIT.UI'ES Infegtious_ _m_e_r_m_irzgﬁ_i_s_ _____________________
Cytology """"""""""" L—eptc;m'eningeal metastases
Glutamine _Hepaticencephalopathy
VDRL .................... Syphilitic meningitis

Cryptococcal antigen  Cryptococcal meningitis

Polymerase chain
reaction

Bacterial meningitis, tubercu-

lous meningitis, syphilitic meningitis,
Lyme disease, viral meningitis and
encephalitis, AIDS, leptomeningeal
metastases

Cerebral infarction, intracranial
hemorrhage, head trauma, toxoplas-
mosis, herpes simplex encephalitis,
subarachnoid hemorrhage

EEG Complex partial seizures, herpes
simplex encephalitis, nonconvulsive
seizures

DRUGS

Many drugs can cause acute confusional states, espe-
cially when taken in greater than customary doses, in
combination with other drugs, by patients with altered
drug metabolism from hepatic or renal failure, by the
elderly, or in the setting of preexisting cognitive impair-
ment. A partial list of drugs that can produce acute con-
fusional states is provided in Table 1-11.

ETHANOL INTOXICATION

Ethanol intoxication produces a confusional state with
nystagmus, dysarthria, and limb and gait ataxia. In non-
alcoholics, signs correlate roughly with blood ethanol
levels, but chronic alcoholics, who have developed toler-
ance to ethanol, may have very high levels without
appearing intoxicated. Laboratory studies useful in con-

firming the diagnosis include blood alcohol levels and
serum osmolality. In alcohol intoxication, serum osmo-
lality determined by direct measurement exceeds the
calculated osmolality (2 X serum sodium + %o serum glu-
cose + % serum urea nitrogen) by 22 mosm/L for every
100 mg/dL of ethanol present. Intoxicated patients are
at high risk for head trauma. Alcohol ingestion may
cause life-threatening hypoglycemia, and chronic alco-
holism increases the risk of bacterial meningitis. Treat-
ment is not required unless a withdrawal syndrome
ensues, but alcoholic patients should receive thiamine to
prevent Wernicke’s encephalopathy (see below).

ETHANOL WITHDRAWAL

Three common withdrawal syndromes are recognized
(Figure 1-3). Because of the associated risk of Wer-
nicke’s encephalopathy (discussed later), patients pre-
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Table 1-7. Laboratory studies in dementia.

Test Most Useful in Diagnosis of

Blood
Hematocrit, mean
corpuscular volume
(MCV), peripheral
blood smear, vitamin
B,, level

Vitamin B, , deficiency

Acquired hepatocerebral
degeneration, Wilson's disease

Ceruloplasmin, copper

FTA or MHA-TP

Wilson's disease

VDRL Neurosyphilis
Cytology Leptomeningeal metastases
CT scan or MRI Brain tumor, chronic subdural
hematoma, multiinfarct dementia,
normal pressure hydrocephalus
EEG Creutzfeldt-Jakob disease

senting with these syndromes should be given thiamine,
100 mg/d, intravenously or intramuscularly, until a nor-
mal diet can be ensured.

1. Tremulousness & Hallucinations

This self-limited condition occurs within 2 days after
cessation of drinking and is characterized by tremulous-
ness, agitation, anorexia, nausea, insomnia, tachycardia,
and hypertension. Confusion, if present, is mild. Illu-
sions and hallucinations, usually visual, occur in about
25% of patients. Treatment with diazepam, 5-20 mg, or
chlordiazepoxide, 25-50 mg, orally every 4 hours, will
terminate the syndrome and prevent more serious con-
sequences of withdrawal.

2. Seizures

Ethanol withdrawal seizures occur within 48 hours of
abstinence, and within 7-24 hours in about two-thirds
of cases. Roughly 40% of patients who experience
seizures have a single seizure; more than 90% have
between one and six seizures. In 85% of the cases, the
interval between the first and last seizures is 6 hours or
less. Anticonvulsants are usually not required, as seizures

Table 1-8. Arterial blood gases in acute
confusional states.

Pattern Differential Diagnosis

Diabetic ketoacidosis, lactic
acidosis (postictal, shock, sepsis),
toxins (methanol, ethylene glycol,
salicylates,! paraldehyde), uremia

Metabolic acidosis (with
increased anion gap)

Hepatic encephalopathy,
pulmonary insufficiency, salicy-

Respiratory acidosis Pulmonary insufficiency, sedative
drug overdose

1 Sepsis and salicylates produce a combined acid-base disorder.

cease spontaneously in most cases. Unusual features
such as focal seizures, prolonged duration of seizures
(>6-12 hours), more than six seizures, status epilepti-
cus, or a prolonged postictal state should prompt a
search for other causes or complicating factors, such as
head trauma or infection. The patient should be
observed for 6-12 hours to make certain that atypical
features are not present. Because patients with with-
drawal seizures may develop delirium tremens,
diazepam or chlordiazepoxide is sometimes given pro-
phylactically.

3. Delirium Tremens

This most serious ethanol withdrawal syndrome typi-
cally begins 3—5 days after cessation of drinking and
lasts for up to 72 hours. It is characterized by confu-
sion, agitation, fever, sweating, tachycardia, hyperten-
sion, and hallucinations. Death may result from con-
comitant infection,  pancreatitis, cardiovascular
collapse, or trauma. Treatment consists of diazepam,
10-20 mg intravenously, repeated every 5 minutes as
needed until the patient is calm, and correction of
fluid and electrolyte abnormalities and hypoglycemia.
The total requirement for diazepam may exceed 100
mg/h. Concomitant B-adrenergic receptor blockade
with atenolol, 50-100 mg/d, has also been recom-
mended.

SEDATIVE DRUG INTOXICATION

The classic signs of sedative drug overdose are confu-
sional state or coma, respiratory depression, hypoten-
sion, hypothermia, reactive pupils, nystagmus or
absence of ocular movements, ataxia, dysarthria, and
hyporeflexia. The most commonly used sedative-
hypnotic drugs are benzodiazepines and barbiturates.



