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Physician-Readers, Please Note

Clinical Neurology for Psychiatrists discusses medications,
testing, procedures, and other aspects of medical
care. Despite their purported effectiveness, many
are fraught with side effects, other adverse outcomes,
and a low benefit-risk ratio. Discussions in this book are
neither recommendations nor medical advice, and they
are not intended to apply to individual patients. The
physician, who should consult the package insert and
the medical literature, must remain responsible for

medications’ indications, dosage, contraindications,
precautions, side effects, and alternatives, including
doing nothing. Some aspects of medical care that this
book discusses are widely and successfully used for par-
ticular purposes but not approved by the Food and
Drug Administration (FDA) or other review panel. As
regards these unorthodox or “off-label” treatments, as
well as conventional ones, this book merely reports their
prescription by neurologists and other physicians.



Preface

PURPOSE

I have written Clinical Neurology for Psychiatrists from
my perspective as a neurologist at a major academic
medical center, as a collegial, straightforward guide. In
a format combining traditional neuroanatomic corre-
lations with symptom-oriented discussions, the book
should assist psychiatrists in learning about modern
neurology. It emphasizes neurologic conditions that
are frequently occurring, common to psychiatry and
neurology, illustrative of a scientific principle, or
accompanied by psychiatric comorbidity.

ORGANIZATION AND CONTENT

The organization and content of Clinical Neurology
for Psychiatrists arose from my experience as Professor
of Neurology and Psychiatry at the Albert Einstein
College of Medicine, co-founder of a large faculty
practice at Montefiore Medical Center, and supervisor
of numerous residents; consultation with my collea-
gues, many of whom are world renowned physicians;
and feedback from many of the 15,000 psychiatrists
who have attended my course and 42,000 who have
purchased previous editions of this book. Learning the
material in this book should help readers prepare
for examinations, perform effective consultations,
and improve their practice and teaching.

Section 1 (Chapters 1-6) reviews classic anatomic
neurology and describes how to approach patients
with a suspected neurologic disorder, identify central
or peripheral nervous system disease, and correlate
physical signs. Section 2 (Chapters 7-22) discusses
common and otherwise important clinical areas,
emphasizing aspects a psychiatrist may encounter.
Topics include neurologic illnesses, such as multiple
sclerosis, brain tumors, and strokes; common symp-
toms, such as headaches, chronic pain, and seizures;
and conditions with many different manifestations,
such as involuntary movement disorders and traumat-
ic brain injury. For each topic, chapters describe the
relevant history, neurologic and psychiatric comorbid-
ity, easily performed office and bedside examinations,
appropriate laboratory tests, differential diagnosis, and
management options. I have located and discussed
overarching concepts that correlate basic science with
neurologic illnesses and link various illnesses.

Many chapters contain outlines for a bedside exam-
ination; reproductions of standard bedside tests, such
as the Mini-Mental Status Examination (MMSE), hand-
held visual acuity card, and Abnormal Involuntary
Movement Scale (AIMS); and references to recent arti-
cles and reviews. Appendices, which contain informa-
tion pertaining to most chapters, include Patient and
Family Support Groups (Appendix 1); Costs of Tests
and Treatments (Appendix 2); Diseases Transmitted by
Chromosome Abnormalities, Mitochondria Abnorm-
alities, and Excessive Trinucleotide Repeats (Appen-
dix 3); and Chemical and Biological Neurotoxins
(Appendix 4).

The book also reviews neurologic conditions that
have entered the public arena. Psychiatrists are liable
to be drawn into debates involving their own patients
or the medical community as a whole and should be
well-versed in the intricacies of the following condi-
tions that this book describes:

= Amyotrophic lateral sclerosis and multiple sclero-
sis as battlegrounds of assisted suicide

m Meningomyelocele with Arnold-Chiari malfor-
mation as an indication for late term abortion
and the value of spending limited resources on
this fatal or severely limiting condition

m Cancer (malignant) pain as the fulcrum for lega-
lizing marijuana and heroin

m Opioid (narcotic) treatment for chronic benign
pain, such as low back pain

m Parkinson’s disease, spinal cord injury, and other
disorders amenable to research and treatment
with stem cells

m Persistent vegetative state and continuing life-
support technology

ADDITIONS AND OTHER CHANGES FOR
THE SIXTH EDITION

The first five editions of Clinical Neurology for
Psychiatrists have enjoyed considerable success in the
United States, Canada, and abroad. The book has
been translated into Japanese, Italian, and Korean. In
the sixth edition, rewritten 5 years after the previous
one, I have clarified my presentations, discussed recent
developments in many areas of neurology, and added
computer generated graphics and clinical-anatomic
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illustrations. For the question-and-answer sections,
I have increased the number of questions, refined
them, expanded the discussions, and provided more
illustrations to give these sections greater didactic
power.

This edition also references the definitions from the
Diagnostic and Statistical Manual of Mental Disorder,
4" Edition, Text Revision (DSM-IV-TR) that pertain to
various neurologic disorders. Along the same line, it
points out occasional discrepancies and omissions.

In addition to the updates, this edition adds many
new subjects:

m Descriptions of altered mental status, including
the minimally responsive state and minimal cog-
nitive impairment
m Neurotoxins, including industrial toxins and
marine poisons, and pseudoneurotoxic disease
m Nutritional deficiencies and errors of metabolism,
especially involving homocysteine
m Psychiatric comorbidity of epilepsy, migraine,
multiple sclerosis, Parkinson’s disease, stroke,
Tourette’s disease, and other neurologic illnesses
m Standard clinical assessment tools, such as the
Alzheimer’s Disease Assessment Scale Cognitive
Section (ADAS-Cog) and the Epworth Sleepiness
Scale
m Treatments for common neurologic illnesses
m Deafness: cochlear implant
m Epilepsy: antiepileptic drugs, deep brain stim-
ulation, and vagus nerve stimulation

m Involuntary movements: deep brain stimula-
tion

m Multiple sclerosis: immunomodulators and
their complications

m Chronic pain: stimulators, opioid maintenance,
adjuvant medications

m Uses of psychiatric medications for neurologic
illnesses, such as antidepressants for migraine,
chronic pain, and peripheral neuropathy; and
antipsychotic agents for dementia, epilepsy,
and other conditions

DIDACTIC DEVICES:
THE VISUAL APPROACH AND
QUESTION-AND-ANSWER SECTIONS

The book—Ilike much of the practice of neurology—
relies on a visual approach. It provides abundant illus-
trations, including numerous sketches of “patients,”
that personify or reinforce clinical descriptions, corre-
late the basic science with clinical findings, and serve as
the basis for question-and-answer learning. This
approach conforms to neurologists’ predilection to

“diagnose by inspection.” For example, they rely on
their observations for the diagnoses of gait abnormal-
ities, psychogenic neurologic deficits, neurocutaneous
disorders, strokes, and involuntary movements. In ad-
dition, the book reproduces neurologic test results,
which are also visual records, such as those of computed
tomography (CT), magnetic resonance imaging (MRI),
and electroencephalography (EEG).

Clinical Neurology for Psychiatrists also complements
the text with question-and-answer sections at the end
of most chapters and at the conclusion of the book.
Sections at the end of chapters refer to material dis-
cussed within that chapter, whereas those questions at
the book’s conclusion tend to require comparison of
neurologic disorders that have appeared under differ-
ent headings. In Chapter 4, before the question-and-
answer review of the preceding chapters’ material, the
book offers a guide for preparing for standardized
tests.

The Albert Einstein College of Medicine and many
other medical schools have come to rely on similar
“problem-based interactive studying”—question-and-
answer or problem solving—as meaningful and effi-
cient. The book’s questions do not merely quiz the
reader, but form an integral part of the learning expe-
rience. In fact, many readers find that these question-
and-answer sections are the single most informative
portion of the book and term them “high yield.” In
keeping with the visual emphasis of the book, many of
the questions are based on sketches of patients and
reproductions of MRIs, CTs, and EEGs.

Readers should be cautioned that, for educational
purposes, I have highlighted certain aspects of cases
and disregarded others. Thus, unencumbered by
many real-world complexities, cases may appear
more straightforward than those physicians encounter
in practice.

ONE CAVEAT

Clinical Newrology for Psychiatrists expects well-educated
and thoughtful readers. It demands attention and
work, and asks them to follow a rigorous course in
order to master difficult material. Readers should
find the book, like the practice of medicine, complex
and challenging, but at the same time rich and
fulfilling.

Despite the additions of text, illustrations, and ques-
tions, the sixth edition of Clinical Neurology for Psychia-
trists remains manageable in size, depth, and scope. It
is still succinct enough for psychiatrists to read and
enjoy from cover to cover.

David Myland Kaufman, M.D.



CHAPTER

First Encounter with a Patient:
Examination and Formulation

Despite the ready availability of sophisticated tests, the
“hands on” neurologic examination remains the fun-
damental aspect of the specialty. Beloved by neurolo-
gists, this examination provides a vivid portrayal of
both function and illness. When neurologists say they
have seen a case of a particular illness, they mean that
they have really seen it.

When a patient’s history suggests a neurologicillness,
the neurologic examination may unequivocally dem-
onstrate it. Even if they themselves will not actually be
examining patients in the physical sense, psychiatrists
should appreciate certain neurologic signs and be able
to assess a neurologist’s conclusion.

Physicians should examine patients systematically.
They should test interesting areas in detail during a
sequential evaluation of the nervous system’s major
components. Physicians should try to adhere to the rou-
tine while avoiding omissions and duplications. Despite
obvious dysfunction of one part of the nervous system,
physicians should evaluate all major areas. A physician
can complete an initial or screening neurologic exami-
nation in about 20 minutes and return to perform spe-
cial testing of particular areas, such as the mental status.

EXAMINATION

Physicians should note the patient’s age, sex, and hand-
edness and then review the primary symptom, present
illness, medical history, family history, and social history.
They should include detailed questions about the pri-
mary symptom, associated symptoms, and possible etio-
logic factors. If a patient cannot relate the history, the
physician might interrupt the process to look for lan-
guage, memory, or other cognitive deficits. Many chap-
ters in Section 2 of this book contain outlines of standard
questions related to common symptoms.

After obtaining the history, physicians should antic-
ipate the patient’s neurologic deficits and be prepared
to look for disease, primarily of the central nervous
system (CNS) or the peripheral nervous system (PNS).
At this point, without yielding to rigid preconceptions,
the physician should have developed some insight
about the problem at hand.

Then physicians should look for the site of involve-
ment (i.e., “localize the lesion”). A hallowed goal of the
examination and “localization” is useful in most cases.
However, it is often somewhat of an art and inapplica-
ble in several important neurologic illnesses.

The examination, which overall remains irreplace-
able in diagnosis, consists of a functional neuroanatomy
demonstration: mental status, cranial nerves, motor
system, reflexes, sensation, and cerebellar system
(Table 1-1). This format should be followed during
every examination. Until it is memorized, a copy should

TABLE 1-1 m Neurologic Examination

Mental status
Cooperation
Orientation (to month, year, place, and any physical or mental deficits)
Language
Memory for immediate, recent, and past events
Higher intellectual functions: arithmetic, similarities/differences
Cranial nerves
1 Smell
Il Visual acuity, visual fields, optic fundi
II, IV, VI Pupil size and reactivity, extraocular motion
V Corneal reflex and facial sensation
VI Strength of upper and lower facial muscles, taste
VIIl Hearing
IX-XI Articulation, palate movement, gag reflex
Xl Tongue movement
Motor system
Limb strength
Spasticity, flaccidity, or fasciculations
Abnormal movements (e.g., tremor, chorea)
Reflexes
DTRs
Biceps, triceps, brachioradialis, quadriceps, Achilles
Pathologic reflexes
Extensor plantar response (Babinski sign), frontal release
Sensation
Position, vibration, stereognosis
Pain
Cerebellar system
Finger-to-nose and heel-to-shin tests
Rapid alternating movements
Gait

DTRs, deep tendon reflexes.
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be taken to the patient’s bedside to serve both as a
reminder and a place to record neurologic findings.

The examination usually starts with an assessment of
the mental status because it is the most important neuro-
logic function, and impairments may preclude an accu-
rate assessment of other neurologic functions. The
examiner should consider specific intellectual deficits,
such as language impairment (see Aphasia, Chapter 8),
as well as general intellectual decline (see Dementia,
Chapter 7). Tests of cranial nerves may reveal malfunc-
tion of nerves either individually or in groups, such as the
ocular motility nerves (111, 1V, and VI) and the cerebello-
pontine angle nerves (V, VII, and VIII) (see Chapter 4).

The examination of the motor system is usually
performed more to detect the pattern than the severity
of weakness. Whether weakness is mild to moderate
(paresis) or complete (plegia), the pattern, rather than
severity, offers more clues to localization. On a practi-
cal level, of course, the severity of the paresis deter-
mines whether a patient will remain able to walk,
require a wheelchair, or stay bedridden.

Three common important patterns of paresis are
easy to recognize. If the lower face, arm, and leg on
one side of the body are paretic, the pattern is called
hemiparesis and it indicates damage to the contralateral
cerebral hemisphere or brainstem. Both legs being
weak, paraparesis, usually indicates spinal cord dam-
age. Paresis of the distal portion of all the limbs
indicates PNS rather than CNS damage.

Eliciting two categories of reflexes assists in deter-
mining whether paresis or another neurologic abnor-
mality originates in the CNS or PNS. Deep tendon
reflexes (DTRs) are normally present with uniform re-
activity (speed and forcefulness) in all limbs, but neu-
rologic injury often alters their activity or symmetry. In
general, with CNS injury that includes corticospinal
tract damage, DTRs are hyperactive, whereas with
PNS injury, DTRs are hypoactive.

In contrast to DTRs, pathologic reflexes are not nor-
mally elicitable beyond infancy. If found, they are a
sign of CNS damage. The most widely recognized
pathologic reflex is the famous Babinski sign. Current
medical conversations justify a clarification of the ter-
minology regarding this sign. After plantar stimula-
tion, the great toe normally moves downward (i.e., it
has a flexor response). With brain or spinal cord dam-
age, plantar stimulation typically causes the great toe to
move upward (i.e., to have an extensor response). This
reflex extensor movement, which is a manifestation of
CNS damage, is the Babinski sign (see Fig. 19-3). Itand
other signs may be “present” or “elicited,” but they are
never “‘positive” or “negative.” Justas a traffic stop sign
may be either present or absent but never positive or
negative, a Babinski sign is either present or elicited.

Frontal release signs, which are other pathologic
reflexes, reflect frontal lobe injury. They are helpful in

indicating an “organic” basis for a change in personality.
In addition, to a limited degree, they are associated with
intellectual impairment (see Chapter 7).

The sensory system examination is long and te-
dious. Moreover, unlike abnormal DTRs and Babinski
signs, which are reproducible, objective, and virtually
impossible to mimic, the sensory examination relies
almost entirely on the patient’s report. Its subjective
nature has led to the practice of disregarding the sen-
sory examination if it varies from the rest of the evalu-
ation. Under most circumstances, the best approach is
to test the major sensory modalities in a clear anatomic
order and tentatively accept the patient’s report.

Depending on the nature of the suspected disorder,
the physician may test sensation of position, vibration,
and stereognosis (appreciation of an object’s form by
touching it)—all of which are carried in the posterior
columns of the spinal cord. Pain (pinprick) sensation,
which is carried in the lateral columns, should be
tested carefully with a nonpenetrating, disposable
instrument, such as a cotton swab.

Cerebellar function is evaluated by observing the
patient for intention tremor and incoordination dur-
ing several standard maneuvers that include the finger-
to-nose test and rapid repetition of alternating movement
lest (see Chapter 2). If at all possible, physicians should
watch the patient walk because a normal gait requires
intact CNS and PNS motor pathways, coordination,
proprioception, and balance. Moreover, all these
systems must be well integrated.

Examining the gait is probably the single most valu-
able assessment of the motor aspects of the nervous
system. Physicians should watch not only for cerebel-
lar-based incoordination (afaxia), but also for hemipar-
esis and other signs of corticospinal tract dysfunction,
involuntary movement disorders, apraxia (see
Table 2-3), and even orthopedic conditions. In addi-
tion, physicians will find that certain cognitive im-
pairments are associated with particular patterns of
gait impairment. Whatever its pattern, gait impairment
is not merely a neurologic or orthopedic sign, but a
condition that routinely leads to fatal falls and perma-
nent incapacity for numerous elderly people each year.

FORMULATION

Although somewhat ritualistic, a succinct and cogent
formulation remains the basis of neurologic problem
solving. The classic formulation consists of an appraisal
of the four aspects of the examination: symptoms, signs,
localization, and differential diagnosis. The clinician
might also have to support a conclusion that neurologic
disease is present or, equally important, absent. For this
step, psychogenic signs must be separated, if
only tentatively, from neurologic (“organic”) ones.
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Evidence must be demonstrable for a psychogenic
or neurologic etiology while acknowledging that neither
is a diagnosis of exclusion. Of course, as if to confuse the
situation, patients often manifest grossly exaggerated
symptoms of a neurologic illness (see Chapter 3).

Localization of neurologic lesions requires the clini-
cian to determine at least whether the illness affects the
CNS, PNS, or muscles (see Chapters 2 through 6).
Precise localization of lesions within them is possible
and generally expected. The physician must also es-
tablish whether the nervous system is affected diffusely
or in a discrete area. The site and extent of neurologic
damage will indicate certain diseases. A readily appar-
ent example is that cerebrovascular accidents (strokes)
and tumors generally involve a discrete area of the
brain, but Alzheimer’s disease usually causes wide-
spread, symmetric changes.

Finally, the differential diagnosis is the disease or
diseases—up to three—most consistent with the pa-
tient’s symptoms and signs. In addition, the list should
include illnesses that, although unlikely, would be life
threatening if present. When specific diseases cannot be
suggested, major categories, such as “structural
lesions,” should be offered.

A typical formulation might be as follows: “Mr.
Jones, a 56-year-old man, has had left-sided headaches
for 2 months and had a generalized seizure on the day
before admission. He is lethargic. He has papilledema,
a right hemiparesis with hyperactive DTRs, and a
Babinski sign. The lesion seems to be in the left cere-
bral hemisphere. Most likely, he has a tumor, but a
stroke is possible.” This formulation briefly recapitu-
lates the crucial symptoms, positive and negative ele-
ments of the history, and physical findings. It tacitly
assumes that neurologic disease is present because of
the obvious, objective physical findings. The localiza-
tion is based on the history of seizures, the right-sided
hemiparesis, and abnormal reflexes. The differential
diagnosis is based on the high probability of these
conditions being caused by a discrete cerebral lesion.

To review, the physician should present a formula-
tion that answers The Four Questions of Neurology:

m What are the symptoms of neurologic disease?
m What are the signs of neurologic disease?

m Where is the lesion?

m What is the lesion?

RESPONDING TO CONSULTATIONS

Psychiatry residents in many programs rotate through
neurology departments where they are expected to
provide neurology consultations solicited by physi-
cians working in the emergency department, medical
clinic, and other referring services. When responding
to a request for a neurology consultation, the psychia-
try resident must work with a variation of the
traditional summary-and-formulation format. The re-
sponse should primarily or exclusively answer the
question posed by the referring physician. Moreover,
the consultant should not expect to follow the patient
throughout the illness, much less establish a long-term
doctor-patient relationship. Rather, attention should
be directed to the referring physician, who is shoul-
dering the burden of primary care and may or may
not accept the consultant’s suggestions.

Before beginning the consultation, both the refer-
ring physician and consultant should be clear about
the reason for it. The consultation may concern a
single aspect of the case, such as the importance of a
neurologic finding, the significance of a computed
tomography report, or whether a given treatment
would be best. The consultant should insist on a spe-
cific question and ultimately answer that question.
Eventually, the differential diagnosis should contain
no more than three possible etiologies—starting with
the most likely. Even at tertiary care institutions, com-
mon conditions arise commonly. Just as “hoof beats
are usually from horses, not zebras,” patients are more
likely to have hemiparesis from a stroke than from an
unwitnessed seizure.

Consultants should be helpful by ordering routine
tests not by merely suggesting them. At the same time,
consulting psychiatry residents should not suggest
hazardous tests or treatments without obtaining a sec-
ond opinion.

Finally, consultants should develop an awareness
of the entire situation, which often contains incom-
plete and conflicting elements. They should also be
mindful of the position of the referring physician and
patient.



CHAPTER

Central Nervous System Disorders

Lesions in the two components of the central nervous
system (CNS)—the brain and the spinal cord—typically
cause paresis, sensory loss, and visual deficits
(Table 2-1). In addition, lesions in the cerebral hemi-
spheres (the cerebrum) cause neuropsychologic disor-
ders. Symptoms and signs of CNS disorders must be
contrasted to those resulting from peripheral nervous
system (PNS) and psychogenic disorders. Neurologists
tend to rely on the physical rather than mental status
evaluation, thereby honoring the belief that “one
Babinski sign is worth a thousand words.”

SIGNS OF CEREBRAL HEMISPHERE
LESIONS

Of the various signs of cerebral hemisphere injury, the
most prominent is usually contralateral hemiparesis
(Table 2-2): weakness of the lower face, trunk, arm,
and leg opposite to the side of the lesion. It results
from damage to the corticospinal tract, which is also
called the pyramidal tract (Fig. 2-1). During the corti-
cospinal tract’s entire path from the cerebral cortex to
the anterior horn cells of the spinal cord, it is consid-
ered the upper motor neuron (UMN) (Fig. 2-2). The
anterior horn cells, which are part of the PNS, are
the beginning of the lower motor neuron (LMN). The
division of the motor system into upper and lower
motor neurons is a basic tenet of clinical neurology.

Cerebral lesions that damage the corticospinal tract
are characterized by signs of UMN injury (Figs. 2-2,
2-3, 2-4, and 2-5):

m Paresis with muscle spasticity
m Hyperactive deep tendon reflexes (DTRs)
m Babinski signs

In contrast, peripheral nerve lesions, including an-
terior horn cell or motor neuron diseases, are asso-
ciated with signs of LMN injury:

m Paresis with muscle flaccidity and atrophy
m Hypoactive DTRs
m No Babinski signs

Cerebral lesions are not the only cause of hemipar-
esis. Because the corticospinal tract has such a long

course (Fig. 2-1), lesions in the brainst