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Preface

“As the decay of the Chou Dynasty grew worse, studies were neglected and the scribes became more and more ignorant.
When they did not remember the genuine character, they blunderingly invented a false one. These non-genuine characters,

copied out again by other ignorant writers, became usual.”

The goal of this book is to help the reader achieve the correct personal, metaphysical, and
epistemologic perspectives on the artful science of clinical examination. This is not a text-
book of medicine. In analogy to football, a textbook of medicine is the playbook. This book
is about learning the skills of blocking, tackling, punting, passing, and so forth, so that one
may execute the plays with diligence and facility.

The style is intentionally unusual, attempting to capture the excitement of actual rounds
with diversions along the way. This should help to hold the attention of today’s students
and residents, who are often caught up in pointless memorizing and unproductive errand-
running at the expense of scholastic preparation for the lifelong task of self-teaching.

This book is written with a sense of great sadness about American academic medicine,
and from a prerevolutionary point of view (the revolution in academic medicine having
occurred about 1968, * when the intellectual approach to diagnosis and its attendant tech-
niques of clinical examination fell into disrespect, superseded by an inappropriately exclu-
sive reliance on dogma and modern technologic devices). If the current civilization pre-
serves even more trivial records of its behavior than did the Sumerian culture, then the
present text may be of interest to historians of future ages. Some may think this book will be
held in the same regard as the work of the 19th century translator of Galen, who believed
that medicine could be greatly improved if only the ignorant physicians of his day had ac-
cess to Galen’s work. After devoting his life to translating Galen into modern languages, he
found that his task had immediately become an exercise in obsolescence, due to the begin-
ning of the scientific era of medicine. Yet, one daily observes patients for whom the history
and physical examination could lead one to the correct diagnosis hours, days, and even
weeks before it can be achieved by those who rely solely on modern technology. And for
some diagnoses (vascular headache, depression, irritable colon, for example) there is no
substitutive technology.

Plowing through this tome, learning what you can and noting other passages for future
use, is hopefully part of your initiation into a very special and elite club. This club collects
no dues and has no scheduled meetings (although you can attend a meeting any time you
wish by picking up a book). It is founded on a certain value hierarchy, irrespective of dra-
matic changes in technology, and exists in the dimension of time, mostly irrespective of
place.

The tradition of clinical examination dates back 2500 years or longer. The author of this
book, who is attempting to help train you, was trained by Dr. Jack Myers, who was trained

*Chargaff, working independently from completely different observations, also selects 1968 as the year of revo-
lution. (See E. Chargaff, Heraclitean Fire: Sketches from a Life Before Nature, Rockefeller University Press, New
York, 1978.)

xiii

L. Wieger, SJ, Chinese Characters



xiv Preface

by Dr. Soma Weiss. With sufficient scholarly effort, it would be possible to trace a lineage
from any reader back to Laennec, or even to Hippocrates.

We owe a great debt to those who taught us. The only way to repay the debt is to transmit
the knowledge to the next generation, in so far as it is possible. In every hospital and every
school that I visit, I meet young persons of the prerevolutionary type. This book is for them.
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1

Introduction

“If you would converse with me, you must first define your terms.”

How to Use This Book

This book is written for clinicians of differing levels of experi-
ence, from medical students in their first class in physical diag-
nosis to attending physicians of long experience. Therefore, a
layered style of writing is employed, with sections intended for
the more advanced reader set in this typeface. The presence of
this type should suggest to the beginning student that there is
more to physical diagnosis than that tiny piece he* is able to as-
similate at the beginning of his studies. Physical diagnosis, and
clinical diagnosis, cannot be learned in a week, a month, or even
a year.

How long does it take to learn clinical diagnosis? I am still
learning after 30 years. According to Tinsley Harrison, Ben
Friedman of Alabama was the best diagnostician he knew, and
Ben Friedman was still learning (and teaching) pearls when he
was more than 70 years old. The best diagnostician I ever knew,
Jack Myers of Pennsylvania, was at the age of 70 entering his
second decade of trying to teach a computer to think the way he
did. On the other hand, I have had to tell some 24-year-old med-
ical students that they were too old to become physicians
because they had already lost their curiosity.

This textbook is intended for physicians, not for subspecialist
technicians. Thus, the interviewing chapter is meant to apply to
medical patients, not psychiatric patients. It is necessary to em-
phasize this point because of the present tendency, derived from
the evolution of specialty medicine, to teach an abbreviated form
of interviewing. And beneath the specialist stands the sub-
specialist, who may only need to diagnose four or five diseases,
and so does not require much of a data base from which to con-
struct his history. Furthermore, an interview may not be consid-
ered necessary for building a relationship if the contact with the
patient is to be episodic or even singular. In this increasingly
prevalent situation, the whole patient has become less than the
sum of his parts.

The early chapters on physical diagnosis introduce concepts
in clinical reasoning that are reinforced throughout the book;

*Use of the masculine pronouns throughout this book is meant to in-
clude the feminine counterparts when not referring to a specific person.
This is done for simplicity and is not intended to be discriminatory or
exclusionary.

Voltaire

they are not intended to be exhaustively descriptive. The scien-
tific method is implicitly reviewed in the section on vital signs,
wherein some small group self-experiments are described. By
the time one has reached the examination of the heart, one will
be reading long passages of physiology, pathophysiology, and
hortative instruction.

Many of the advanced maneuvers would not belong in a rou-
tine physical examination. However, in order to learn “how to do
it” the student needs to perform a certain number of such special
examinations in normal subjects. Just what constitutes an ac-
ceptable number as well as which special maneuvers ought to
become routine in a given population are questions whose an-
swers are left to the discretion of a wise preceptor.

In many sections, I describe “a method” that I have used and
taught and found to be successful. These methods are not neces-
sarily encyclopedic. For instance, [ once wrote a paper on physi-
cal examination of the spleen (Sapira, 1981a), which included a
review of the world’s literature and more different methods than
any reasonable person could possibly be interested in. Although
the paper was published in an obscure state journal, within 2
months I was instructed at the lunch table by three different per-
sons, each of whom proferred a favorite but unique method, all
of which had been left out of my paper.

Throughout this work, certain “pearls” are marked with a O
in the margin. Their selection is based upon the author’s decades
of clinical teaching. Some of them may not be pearls for you,
whereas other statements might be so. You are encouraged to
mark your own pearls.

In addition to the pearls, there are also marginal $$. These
symbols mark equipment that you may want to buy for your
black bag (also see p. 2).

Finally, there are marginal flags ® to indicate certain situa-
tions indicative of a real or impending emergency, wherein the
beginner should immediately seek experienced aid for the
patient.

To afford some respite fromthe prose, and to give thereadera
chance to entertain one’s speculative powers amidst so much
concrete instruction, some objets d’art are interspersed. These
figures (some of which have been doctored) serve as illustrations
of phenomena that were not photographed when I encountered
them clinically. In addition, they illustrate the points that one is
alwaysa physician, even at the art museum, and that medicine is
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a learned profession that exists within the context of Western
civilization.

The beginning student should not attempt to master every-
thing on the first reading. The text is designed to permit you to
reread the introductory passages, and, when you have mastered
those, to go on to the complex material. In this way, the book
and your experience can be concordant. Do not expect to under-
stand much of the material until you have seen it demonstrated
in real patients (e.g., if you are seeing many patients with pul-
monary disease, but no orthopedic patients, initially concentrate
your attention on the chest examination and merely skim the sec-
tions having to do with the bones and the joints).

Dr. Rene Wegria of Missouri offers an interesting study tech-
nique especially suitable for passages that do not have numbers
or statements to be memorized, but rather interconnected ideas.
Read a paragraph and then close the text and repeat the para-
graph back to yourself in your own words, not those of the au-
thor. Then reread the paragraph to be sure you understood it. If
you cannot paraphrase the passage correctly, read it again and
repeat the procedure. Do not go on to the next paragraph until
you have mastered the first one.

Itis important for you to be anactive, not a passive, reader. To
help in this regard, there are various quizzes throughout the
book, or sometimes simply questions. As soon as you come to a
question, attempt to answer it, and write down your answer. Too
many students and “educators” alike act as if learning were a
passive act. It is not like getting a suntan. You cannot simply
show up and wait for it to happen! On the rare occasion when an
answer to the quiz is not given, the author means to imply that
just attempting to solve the problem should make the answer
apparent.

For the junior student. The mind grows slowly, one skill or fact
at a time. Therefore, you are encouraged to read about each pa-
tient seen every day, and try to learn at least one new fact about
that patient and his disease. Similarly, you may wish to introduce
one new maneuver a day from this book.

The greatest library known to the ancients, and possibly the
greatest library of all time, was the one at Alexandria. It was built by
requiring that no ship could dock in the harbor unless it brought
payment of a book. Thus, the library was built one book at a time.

Unfortunately, the library at Alexandria was burnt in a tumult.
The one at Constantinople was also burnt, but only so that the
manuscripts could be used to heat the water for the public baths. It
is said to have taken weeks to consume that library.

The mark of degenerate societies is that they foolishly consume
the accumulated wisdom of their predecessors. So too is the ac-
cumulated wisdom of the clinician consumed by time and senility.
Like the library at Constantinople, the only evidence of a former
vigor may be the length of time it takes to burn out.

For the attending. One curriculum is to have the students be-
gin the interviewing course by taking the chief complaint the first
week. The physical diagnosis course begins concurrently, with the
students determining the vital signs of the same patient. The first
case record consists only of the chief complaint and the vital signs,
and whatever differential diagnosis that the students can develop.
Each week a portion of the history and the physical are added. For
instance, the second week the students are asked to compose a
history of the present illness (in addition to the chief complaint),
and to record the general appearance as well as the vital signs.
The next week, the integument is added, and the following week,
the lymph nodes. By then, the students may be comfortable with
the conceptsinvolvedin the history of the present illness, and they
may begin adding the other portions of the history.

This system slows down the bright students, and the class does

$$

not get to the examination of the heart until half the course has
passed. Also, the course is very expensive in terms of faculty time.
The advantage is that any student of reasonable intelligence can
be taught to do a thorough history and physical and to construct a
differential diagnosis.

Diagnostic Equipment to Purchase

T he Sphygmomanometer

Be sure that the blood pressure cuff that you purchase is suffi-
ciently long; alternately you could purchase an extra wide one
(see Ch. 6, p. 88). For instance, when I recently needed a new
sphygmomanometer cuff, I purchased a thigh cuff, as I no longer
see children but do see a lot of people with big arms. If you pur-
chase an anaeroid pressure gauge, which is less expensive than a
mercury manometer, be sure that it does not have a pin stop.
Calibrate it according to the method in Chapter 6 (p. 86).

The Ophthalmoscope

These are the minimum requirements for a satisfactory ophthal-
moscope:

1. Anon-off switch (a rheostat is unnecessary)

2. A circle of light (you don’t need the other apertures, al-
though they are fun and may sometimes be helpful)

3. A focusing wheel

Additionally, you may be wise to purchase an instrument
whose handle will also take the otoscope head to avoid buying
two separate power sources.

If you have astigmatism, you may prefer to examine patients
while wearing your spectacles. If so, purchase an ophthalmo-
scope with a rubber cushion on the facing, so that it won’t
scratch your lenses.

See Chapter 10 (pp. 173-174) for a discussion of the optional
features on ophthalmoscopes.

Tuning Forks

I prefer to use a 1024 Hz or 512 Hz tuning fork for the Rinne and
Weber tests (see Ch. 11, p. 211), since high frequency sounds are
often the first ones lost in sensorineural defects, which are the
hardest to detect. For testing vibratory sensation, the 256 Hz
tuning fork is suggested (see Ch. 26, p. 507).

Any tuning fork needs to have a sturdy handle with a base
broad enough to ensure good contact with the bony promi-
nences, and tines that are weighted or sufficiently supple to vi-
brate for a reasonable period of time. Many of the free tuning
forks that medical students receive from drug companies are
worth what the students pay for them.

The Stethoscope

I was consulted in 1816 by a young woman who presented
some general symptoms of disease of the heart, in whose case
the application of the hand and percussion gave but slight in-
dications, on account of her corpulency. On account of the age
and sex of the patient, the common modes of exploration
being inapplicable, I was led to recollect a well known acous-
tic phenomenon, namely, if the ear is applied to one extremity
of a beam, aperson can, very distinctly, hear the scratching of
a pin at the other end. I imagined this property of bodies



might be made use of in the present case. I took a quire of
paper which I rolled together as closely as possible, and ap-
plied one end to the precordial region; by placing my ear at the
other end, I was agreeably surprised at hearing the pulsation
of the heart much more clearly and distinctly than I had ever
been able to do by the immediate application of the ear. (RTH
Laennec, The Treatise on Mediated Auscultation, vol. 1, 1821)

The student should purchase a stethoscope with two different
heads: a flat diaphragm, useful for picking up high-pitched
sounds, and a bell, which when softly applied is better for de-
tecting low-pitched sounds. Some bells have a rubber rim,
which helps to prevent the examiner from pressing so hard as to
convert the bell into a diaphragm by tightening the skin beneath
it. It is also useful for ausculting skinny, bony chests, being ca-
pable of forming a seal that cannot be achieved with a metal-
rimmed bell. You should be able to switch from one head to the
other quickly and easily.

The length of the tubing is usually 12 inches or more. It has
been scientifically proved that the shorter the tubing the better
(Rappaport & Sprague, 1941), but for tubing less than 12 inches,
what one loses in comfort (and consequently in ability to con-
centrate) offsets the gain in proximity. The very long-tubed
stethoscopes (rarely seen nowadays) date from an era when the
physician wished to keep as great a distance as possible between
himself and a potentially infectious tubercular patient.

The most important criterion for the earpieces is that they be
comfortable in your ears. Under no circumstances should you
ever purchase a stethoscope with uncomfortable earpieces. Most
surgical supply houses will have sets of interchangeable ear-
pieces so that one can get a comfortable set. (You might also find
that you can hear much better with one style of earpiece.) Also
check to be surethat the earpieces are slanted forward in approx-
imately the same vectors as your external ear canals; some are
slanted more than others. Since you will keep your first stetho-
scope for about 20 years, choose it with care, and do not buy it
with the expectation that you will “adjust to it.”

If you wish to compare the acoustic properties of two stetho-
scopes, the following method will detect gross differences
without the use of fancy equipment: Place an earpiece of one
stethoscope into your left ear and an earpiece of the second
stethoscope into your right ear. Place the (connected) dia-
phragms of both stethoscopes in front of you, equidistant from a
point 2 or 3 feet away on a solid surface. Tap on the point, and in
the manner of someone adjusting stereo speakers, notice
whether the sound is louder in one ear than the other. To control
for the possibility that your hearing is better in one ear, switch
the earpieces and repeat the experiment. If the louder sound is
now in the opposite ear, you have identified the stethoscope that
is better for you. If you have an extra pair of hands, you might
want to try this experiment with the unattached earpiece of each
stethoscope occluded by a finger.

Question: What is the most important part of the stethoscope?
(See Appendix 1-1, p. 8.)

Clean the earpiece of your stethoscope from time to time with
aQ-tipsoaked in alcohol. A pipe cleaner might help to clean out
earwax that has migrated beyond the part that fits in the ear. Per-
sons who produce copious quantities of earwax have on occasion
noted it to be appearing at the chest piece. In former days, cardiol-
ogists regularly used compressed air to clean their stethoscopes.
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Reflex Hammers

Purchase any kind of reflex hammer that you wish. The most

~ popular type at the present time is the Taylor hammer whose

head is a rubber triangle (see Fig. 26-26). This is a good ham-
mer for beginners because it has both a point (which is optimal
for circumstances in which even the beginner knows the exact
spot to be struck, such as the biceps tendon) and a broad surface
(which can bolster one’s confidence when examining the ankle
jerk). The head is usually mounted on a steel handle that ends in
a point that may be used for producing a noxious stimulus (e.g.,
for the Babinski reflex) (see Ch. 26).

The Queen’s Square hammer (see Fig. 26-27) is popular in
England. It has a round rubber ring for striking, mounted on a
long wooden handle whose sharpened end can be used for pro-
ducing noxious stimuli (e.g., for waking medical students dur-
ing lectures).

My original reflex hammer from medical school was simply a
round rubber ball about the diameter of a nickel, mounted on a
handle. This illustrates the point that any hammer is satisfactory
if the examiner knows where to strike the tendon. I have even
used the diaphragm of a Sprague stethoscope, and a former resi-
dent, a Vanderbilt graduate, used her knuckle.

Other Equipment

It is helpful to have a spring-loaded tape measure, calibrated in
bothinches and centimeters. It is cheaper to buy one from a fab-
ric store than from a medical supply store.

Do not buy a single pin to use for sensory testing. Chopsticks
and a pencil sharpener or a fresh safety pin for each patient may
be used for this purpose (see Ch. 26, p. 509).

Calipers for measuring lymph nodes and other swellings are
described in Chapter 8 (p. 139).

The Science of Clinical Examination

Clinical diagnosis is currently the most neglected of the bases
for the scientific practice of medicine. Yet unlike the secondhand
information with which the clinician often works, the clinical
examination provides information obtained firsthand from the
patient. Working with the primary source introduces in an al-
most effortless fashion the issues of level of certainty, normal
variability, interrater reliability, intrarater reliability, and that
unique, almost unconscious type of factor analysis used by the
expert diagnostician. Experience with the clinical examination
thus refines the techniques for handling information in general,
and develops the faculty for critical analysis that marks the
scientist.

Unfortunately, the teaching of clinical examination is often
marred by Olympian pronouncements sans references for spe-
cific statements. Providing references in areas that should be
controversial is one of the unique features of this book. Specific
articles may be cited in the text where appropriate, and listed at
the end of a section or chapter. Where no article is mentioned, I
have sometimes named the individual who first taught me the
sign. Unreferenced statements are usually based on my own
clinical experience (for a caveat about clinical experience, see
Ch. 24, p. 424). General references are critically reviewed in the
annotated bibliography in the last chapter. Though not without
faults, these books, which might be called “golden oldies,” have
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been helpful to me over the past 30 years, and the statements that
I quote have been personally tested by me.

At bedside rounds at the University of Pittsburgh in the 1960s,
Dr. Eugene D. Robinalways asked forthe evidence, for the data.
His retinue of students and house officers felt that these carefully
knotted strings of questions were but a requisite evil to be en-
dured in passage to the Nirvana of his 13 nostrums for the treat-
ment of patients with chronic obstructive lung disease. Since
there was a reason for each of the treatment orders (tea, super-
saturated potassium iodide solution, ephedrine, etc.), it was
clear to us that they were engraved on stone and would never
change.

None of these nostrums is now used in the treatment of
chronic obstructive pulmonary disease, and atropine (which
was then forbidden) is enjoying a renewed popularity. But the
habit of asking, “What is the evidence?” remains current.

The Art of Clinical Examination

Because clinical examination remains a personal activity, histor-
ical and anecdotal approaches have a place, and many items in
this text are based on experiences that actually occurred during
bedside rounds. The occasional use of the first person singular
pronoun may be disturbing to some readers who are accustomed
to the impersonal tone of most contemporary texts. The imper-
sonal tone is an implication of universality, implying that the au-
thor, like the physicist, has embarked on the discovery of truly
universal truths. Alas, there are not many universal truths in
medicine, and when there are—when something becomes
100% perfect—that something usually moves into the field of
public health or is assigned to a physician extender. On the other
hand, the personal pronoun is a statement of limitation, non-
universality, probability, and conditionality. This is not egotism,
but the exact opposite: the plaint of Hippocrates about the diffi-
culty of learning the art, the perils of secure prognosis in our
techne (a Greek word meaning science, art, profession, and
career, all wrapped up into one).

The use of the personal pronoun is also an exhortation to the
student. A student who has made carefully controlled observa-
tions in an area where no others have done so makes not only a
contribution to the body of knowledge, but shows that he has
learned, at an early stage, the levers by which corrigible minds
are moved. Such a student has learned the intellectual ground
rules of science, the laws of scientific evidence, by which he can
stand on the shoulders of his elders. But his observations are still
quite personal. They are limited by the environment and circum-
stances in which they were collected. Another time and place
might yield different results to some other person. Thus, the per-
sonal pronoun is meant as a reminder of limitation, not a banner
of grandiosity.

Definitions

Semantics has a profound effect on our thinking (Sapira 1980a,
1981a, 1982). Conversely, the way in which I will use certain
termsreflects the philosophy that underlies the approach to inter-
viewing and diagnosis that will be taught in this book. The terms

are listed alphabetically to facilitate future reference, but should

be skimmed now for purposes of orientation.

Academic medicine: that practice of medicine in which the prac-
titioner is mainly concerned with the development of new
knowledge.

Basic science: the parochially impractical but clinically useful
sciences concerned with discipline-bound language and the
general rules of scientific evidence.

Compliance: 1) change in volume per unit change in pressure
(dV/dP)—a measure of the ease with which a structure may
be deformed; 2) a tendency to give in to others; 3) obedience
to a dictate given by an authority; 4) (vulgar medical parlance)
doing what the doctor wants.

I have never had a patient who was completely non-
compliant. As a rule, the bones are noncompliant, but the
muscles and subcutaneous tissues are almost always com-
pliant (myositis ossificans and calcinosis being the exceptions
that prove the rule). I have had a number of patients who
chose not to follow my advice. It is quite likely that the prob-
lem was with me, not with the patient. I had failed to spend
enough time to persuade the patient of the presumed wisdom
of my advice; or perhaps I had not gotten to know the patient
well enough to understand why the advice would not be at-
tractive. That failure on my part does not justify appropriating
a word from the physical sciences to hide behind while blam-
ing the patient.

Conversion: 1) to turn all together: as in, “the patient with atrial
fibrillation and a high degree of atrioventricular dissociation
underwent DC conversion to normal sinus rhythm”; 2) certain
neurologic events of psychogenic origin such as paralyses and
somatosensory impairments. The Freudian belief is that the
unconscious conflict would be unbearable if it became con-
scious, so instead it manifests itself symbolically in a conver-
sion reaction. (This is a glib summary of a very large body of
work that I find quite convincing.)

Diagnosis: 1) the process of identifying the patient’s disease;
2) a thorough understanding.

Disease: a member of a set of verbal symbols used by physicians
to communicate with each other in reference to individual hu-
man events. See /llness.

Education: teaching the selection of contexts within which acts
are performed. See Training.

Empiric: reliably based upon experience, even if not yet scien-
tific in terms of being connected to a substrate of knowledge
or concepts sufficient to permit the observation to be under-
stood within the framework of a general scientific theory.
Contrast with expectant.

Expectant: often confused with empiric, this adjective applied to
a therapeutic endeavor is synonymous with “hopeful” or “an-
ticipatory.” However, there is no reliably predictable outcome
based upon past experience.

Falsifiable hypothesis: a hypothesis susceptible to being proved
wrong. (The “best” diagnoses are falsifiable, a principle de-
rived from Popper’s statement about scientific hypotheses
(Sapira, 1980b), which was anticipated by Nietzsche in
Beyond Good and Evil, 1, 18: “It is certainly not the least
charm of a theory that it is refutable.”*) For further discus-
sion, see Chapter 27, page 529.

*Nietzsche may thus be fulfilled in his own stated “‘ambition to say in
ten sentences what everyone else says in a whole book.”



Functional: a word used to cover the physician’s ignorance. Like
“stress” (vide infra), this word should preferably not be used.

Historian: the person who composes a history of events that
have happened to someone else.

History: the physician’s abstraction of certain facts developed in
the course of the interview and arranged in a manner that fa-
cilitates diagnosis.

Illness: the totality of effects, predicaments, and repercussions
of the disease, deformity, or circumstances produced (directly
or indirectly) in the patient.

Internal medicine: 1) (obsolete) that nonsurgical medical spe-
cialty concerned with clinical diagnosis and scientific ther-
apy. Previously a secondary care consultant specialty, it expe-
rienced crisis by lysis in the late 1960s. 2) (contemporary) a
biopolitical consortium of balkanized tertiary nonsurgical
subspecialties, which, oxymoronically, claim it to be a “pri-
mary care specialty.”

Interview: the process of talking with the patient. See History.

Malingering: pretending to signs and symptoms that do not in
fact exist. This is always a tenuous and sometimes a tenden-
tious concept. It implies that the physician can know the
thoughts of a patient who has chosen not to articulate those
thoughts. Since the physician is not a mind reader, he must
make an inference about what the patient is consciously think-
ing, based upon the physician’s knowledge of medicine and
the signs and symptoms that are found.

Management: the art of keeping the patient alive without fur-
thering one’s understanding of why the patient came into the
hospital in the first place (contemporary definition).

Mutatis mutandis: (Latin) “changing with change” (i.e., every-
thing else changed accordingly).

Neurologic: referring toall aspects of the nervous system and its
examination except those having to do with affect, motiva-
tion, behavior, and the reporting of mental phenomena.

Objective: 1) (non-Cartesian) capable of providing sufficient
replicability to be used with a high degree of confidence;
2) (Cartesian) observable by more than one reporter.

Organic: one of the languages in which patients can be de-
scribed (Graham, 1967). It is hardly ever used correctly, and
should be dropped from our vocabulary.

Practical: capable of being perceived by the speaker as of imme-
diate use in the solution of whatever problems can be identi-
fied by the speaker at that point in his intellectual development
(parochial).

Provisional diagnosis: same as a conditional diagnosis, that is, a
diagnosis suggested and favored but not yet proved. Provisio-
nal diagnoses are most useful when one has a simple test to
refute them (disprove the hypothesis), but they are often diag-
noses of common conditions for which no perfectly specific
and sensitive laboratory test has yet been developed (e.g., es-
sential hypertension). The provisional diagnosis is often ele-
vated to “the” diagnosis by a process of elimination.

Psychiatric disease: 1) (concrete) a disease capable of afflicting
psychiatrists; 2) (relativistic) a disease which at some time
and place may be studied, diagnosed, or treated by a psychia-
trist. (Notice that this definition tells you about nothing inher-
ent in the ultimate nature of the disease.)

Psychogenic: in strictu sensu, caused by the psyche. This term
should be used only on those rare occasions in which this
mechanism has been clearly demonstrated. It should not be
used as a synonym for “imaginary,” “functional,” or any other
adjective used to cover the physician’s own ignorance or un-
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certainty. A good test for the strict, rare use of this word
would be to see whether one could reasonably and certainly
substitute the word “cerebral.”

Psychosomatic: 1) referring to the interaction between mental
and physical levels of understanding; 2) used to imply lin-
earity or causality, especially on those occasions when it is
used with the word “somatopsychic,” as in: “the personality
and behavior of some patients with hemophilia may be con-
sidered somatopsychic in origin and mechanism. But the ex-
planation of certain of the episodes of activation of duodenal
ulcer are more likely to be psychosomatic.” This word is often
used incorrectly by the ignorant as a fancy synonym for
“imaginary.” In fact, there are no imaginary diseases except
those afflicting imaginary animals. Persons who diagnose and
treat imaginary illnesses and their host (imaginary) animals
must be delusional. The term is also used incorrectly as a pe-
jorative synonym for “psychogenic,” especially when no
positive evidence supports this putative mechanism.

Semiophysiology: the study of the physiologic basis by which
signs are produced (Sapira, 1981b); from the Greek semeion,
meaning sign or signal.

Specialty: a practice that is restricted in some way.

Stress: The concept of stress was developed by Hans Selye, who
defined it as the sum of all nonspecific biologic responses.
Several aspects of this definition are noteworthy. First, as a
clinician and diagnostician one is most interested in specific
responses, rather than nonspecific ones. Second, stress was
originally defined as a response, not a stimulus. At present,
stress is colloquially referred to as if it were a stimulus, or
what Selye called a “stressor.” (A stressor was defined as any
stimulus that would produce the stress response.) Lumping
the stimulus and the response together has occasionally been a
useful construct in medicine. For example, antigens and anti-
bodies were once atautology. Now it is possible to isolate anti-
gens and antibodies and to determine their chemical struc-
ture. However, it is not possible to determine the specific
structure of a concept such as stress. The third difficulty with
the term stress is that the nonspecific biologic responses,
summed, may actually be so variable as to make the word se-
mantically useless. For instance, in an experiment in which
swine were exsanguinated, the cortisol and epinephrine secre-
tory rates increased in swine bled over 30 minutes, but not in
swine bled over 80 minutes (Carey et al., 1976; Sapira, 1975).
Should we conclude that bleetling to death slowly is not a
stress, a stressor, or stressful? Finally, the best reason for not
using the word stress comes from a semantic analysis of its
use on medical services and in the medical literature. As cur-
rently used, the word obfuscates meaning, aborts communi-
cation, confounds data, distracts intelligence, and generally
muddies the diagnostic water. Since the word is unnecessary
and inconsistently used, since it has no positive value that I
have been able to determine, and since its many drawbacks
are not balanced by any good feature, I feel it should be de-
leted—stress delendam esse (apologies to Cato).

Subjective: 1) (non-Cartesian) incapable of consistently provid-
ing sufficient replication; 2) (Cartesian) observable by only
one observer; 3) (current misusage) unconvincing and less
true than “objective.”

Test: a historical fact, a physical sign, or a laboratory procedure
that has diagnostic value.

Training: teaching the performance of specific acts irrespective
of their logical context. See Education.
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In this section, we have referred to Freud and to some of his in-
fluences on American psychosomatic medicine. In this view, prob-
lems began with conflicts in the psyche that mysteriously “leaped”
into the soma. If one could but resolve the nuclear conflict, one
could prevent the pathogenetic “leap” to the soma, and the dis-
ease would get better. (Of course, this leap turned out to be more
like a leap between parallel trails than like a leap across a chasm in
one trail. Or to be specific, following Graham, it was a leap be-
tween two different languages used to describe two different as-
pects of the same patient (Graham, 1967). Nevertheless, this phil-
osophical pointis notrequisite to understanding the previous era’s
emphasis on interviewing medical patients about their inner (men-
tal) lives and attempting to make some judgments based upon the
premisethatbehavior is to a large extentdeterminedby prior expe-
riences.) In the course of spending time with the patient, as op-
posed to his laboratory tests and consultant reports, doctors did
indeed note that patients improved. Some physicians were even
able to perceive patterns that were not universally useful in a diag-
nostic sense, but that seemed to be statistically associated with
diseases, and thus to tantalize with the promise of heuristic value.
Although this approach required a greatinvestment of time initially,
the material developed was of more or less permanent value in
understanding the patient. Unfortunately, the tendency in recent
decades has been to emphasize activities with a guaranteed
payoff and very little front-end loading. As a result, we have won-
drous ways to image the patient’s organs, but no commonly used
way to understand why the patient with a high pepsinogen Il trait
does or does not manifest peptic ulcer disease at any particular
time.

Evaluation of Diagnostic Signs: More Definitions

Since modern medicine is becoming more and more a quantita-
tive science, it is increasingly important for physicians to be-
come comfortable with quantitative reasoning. Furthermore, the
physician who is not overawed by the mystique of objectivity
that emanates from data expressed in three significant figures
will not be betrayed by an uncritical dependence upon them. Fi-
nally, if one understands certain definitions, one can avoid some
common errors of inference.

Incidence and Prevalence

Many physicians use the word incidence when they mean preva-
lence. Incidence refers to events that occur during some period
of time. For instance, “on a certain island, there are 10 new cases
of disease X each year.” Incidence may also include the popula-
tion denominator (e.g., 0.1 new cases per thousand per year).
Prevalence is the prevailing rate of cases extant at any given
point in time. For instance, “on the second anniversary of the
arrival of the first case of disease X on the island, the prevalence
of the disease was 20 per 100,000.”

Question: If all of the above statements came from the same
source, and disease X is neither fatal nor curable, what was the
population of the island in question? (See Appendix 1-2, p. 8.)

Sensitivity and Specificity

The sensitivity of a test is the fraction of people with disease that
have a positive test (see Table 1-1). Formally, it is defined as the

ratio: true positives/ (true positives + false negatives). (This is
also called the true positive rate.)

A test with high sensitivity is not necessarily a useful test.
The sign “10 fingers” would be extremely sensitive for almost
any disease, since most patients with the disease will have 10
fingers. Very few patients with the disease will have a different
number of fingers. Thus, the ratio of true positives (number of
patients with disease who have 10 fingers) to the sum of true
positives plus false negatives (where false negatives are people
who have the disease and do not have 10 fingers) will usually be
greater than 0.99 (except in a sanitarium for Hansen’s disease).
Yet common sense tells us that the possession of 10 fingers, how-
ever sensitive on paper, is not of great use to the diagnostician.
Why not? The reason is that most of the people in the world have
10 fingers, but do not have the disease.

As a rule, tests with low sensitivity are useful only if they
have a very high specificity. Such tests would never be used for
screening, but can help separate the true from the false positive
results after a prior, more sensitive test.

Specificity is mathematically defined as the true negative rate,
or true negatives/(true negatives + false positives) (i.e., the
proportion of people who do not have disease that will not have a
positive test) (see Table 1-1).

A Self-Study Question

Test A has a sensitivity of 100%, but a specificity of only 20% for
disease X. Test B, which is very expensive, has a specificity of
about 100%, but a sensitivity of 50%. How should one go about
finding cases of disease X? Write down your solution. Take your
time; this is a critical issue. (See Appendix 1-3, p. 8.)

A Caveat

When many clinicians use the term specificity, they have in mind
the ratio: true positives/(true positives + false positives) (i.e.,
the probability that a person with a positive test will have the
disease, or the predictive value of a positive test) (see Table 1-1).
In fact, specificity once was understood in that way. (Stedman's
Medical Dictionary, 21st edition, 1966, defined specificity as
“the state of having a fixed relationship to a single cause or to a
definite result.”) Note that if a test has a very high positive pre-
dictive value (i.e., very few false positives), it will also have a
high specificity. But the converse of this statement is not neces-
sarily true.

The clinician’s tendency to translate mathematical specificity
into a sense of the significance of a positive test is a hazardous
pitfall. A mathematical specificity of 90% sounds very good,
and the clinician might think that a positive result is very reli-
able. But in reality, the likelihood of a false positive might be

Table 1-1.  Definitions

Disease Present Yes (D+) No (D-)
. Yes (T+) TP FP
Test Positive No (T—) EN ™
Sensitivity (true positive rate) = TP/(TP+FN)
Specificity (true negative rate) = TN/(TN+FP)
Predictive value of positive test = TP/(TP+FP)
Predictive value of negative test = TN/(TN +FN)

TP = true positives,; FP = false positives; TN = true negatives;
FN = false negatives.



quite high, as the next example shows, because the predictive
value of a test is highly dependent upon the prevalence of
disease.

To avoid misunderstanding, in this text the term pathogno-
monic is used to refer to a sign with a very high positive predic-
tive value, although other texts or journal articles might call
such a sign “highly specific.” The word is derived from the
Greek pathos, meaning disease, and the Greek gnomonikos,
meaning capable of making a judgment. The term diagnosticity
is generally used in this text to mean the predictive value of a
positive test.

Example

To understand the definitions in Table 1-1, you must work an ex-
ample, and fillin a2 X 2 table like Table 1-1 yourself. Consider a
sign that is 100% sensitive and 90% specific. (The 90% specif-
icity means that there are only 10% false positives— that sounds
good, wouldn’t you agree?) The sensitivity and specificity were
derived from filling in a 2 X 2 table for a test population, which
is probably very different from the general population, having
been selected to include a lot of patients with the disease being
tested for. You now want to apply the results to the real world, to
a population of say 100 patients, to judge whether the presence
of the sign is of diagnostic value.

At this point, you do not know enough to write any numbers
in your table. You only know that (TP + FN + FP + TN) =
100. The missing piece of information is prevalence. In your
population, the prevalence of disease is estimated to be 9%. In
that case, 9 patients will have the disease and 91 will not. Since
the sensitivity of the test is conveniently 100%, all 9 of the pa-
tients with disease will have a positive test, so you can write a
“9” in the TP box, and a “0” in the FN box. Since the test is 90%
specific, 90% of the 91 patients who do not have the disease, or
81.9, will have a negative test, and 9.1 will have a positive test.
Thus, you can fill in the remaining boxes, and check that the
numbers add to 100.

Now look at the patients who have a positive sign: 9 of them
have the disease and a true positive test and 9.1 of them do not
have the disease but have a false positive test, giving a total of
18.1 patients with a positive sign, out of the original population
of 100. But only 9 of these 18.1 cases (49.7%) actually have a
true positive. This is the predictive value of a positive test, here
quite weak, despite the high specificity.

For the neophyte. Master clinicians know all of the above at
an unconscious level, and hence seldom explicate it. Most stu-
dents find these points difficult to understand at first. These cru-
cialdefinitions will be reemphasized throughout this textin terms
of illustrative findings. By the end of the book, you should be
able to use these concepts with confidence. They are brought to
your attention now, because some of the findings described in
this book are very important whenever you find them (because
there are few false positives), whereas others become important
only when they are absent (because they are highly sensitive,
and their absence thus nearly excludes the disease). Obviously,
if you are to have confidence in the application of these powerful
concepts, you must become very accurate in your detection of
the findings, and equally confident of not “finding” them when
they are not present.

In the example given above (a test of 100% sensitivity and 90%
specificity applied to a population with 9% prevalence), the predic-
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tive value of the positive test was so low that you would be slightly
better off guessing that a patient with a positive test did not have
the disease, a conclusion that may seem to be contrary to com-
mon sense. However, a positive test raises the probability of dis-
ease from 9% (prior probability) to 49.7% (posterior probability,
i.e., the probability after the test). Unfortunately, this is the kind of
result that makes skeptics laugh and exclaim that the test is about
as good as flipping a coin. This last statement is not true because
the majority of patients without disease will have a negative test.
The 49.7% is a conditional probability: if the result is positive, the
probability of disease is 49.7%. Furthermore, there is a chain of
reasoning in clinical problem solving. The figure of 49.7% may now
become the input (the prior probability) for the next test ordered.
Sequential positive tests with a positive predictive value of about
50% would make the sequential probabilities 50%, 75%, 87.5%,
93.75%, and so forth, tending asymptoticallytowards 100%. Since
questions can be asked quickly, and physical maneuvers done
quickly in sequence, many skillful physicians can thus come to a
rapid diagnosis, even though the individual maneuvers may be
likened to flipping a coin.

There is an even more important consideration. In the example
above, the predictive value of a negative test is excellent. In fact, it
is an incredible 100% (because of the 100% sensitivity). In other
words, the absence of the sign is a virtual guarantee of the ab-
sence of the disease (also see Ch. 27).

By way of a clinical example, consider heart murmurs in making
or excluding a diagnosis of valvular heart disease. The absence of
a systolic murmur is more important than its presence because
systolic murmurs tend to have a high sensitivity (few false nega-
tives) and a lower mathematical specificity (many false positives).
On the other hand, the presence of a diastolic murmur is very help-
fulbecausethere arefew, if any, “innocent” (false positive) diastolic
murmurs. Thus, the predictive value (and also the specificity) of
diastolic murmurs is high.

Forthe experienced clinician. The tendency to confuse spe-
cificity with the predictive value of a positive test may result from
the fact that the clinician is considering signs and symptoms (as
opposed to laboratory tests) in search of positive leads to the exis-
tence of disease. In contrast, laboratory tests, for which the con-
cept of specificity was developed, have traditionally been used to
exclude entities in the differential diagnosis. It is true that labora-
tory tests are more commonly used today to search for positive
leads (or misused by the clinically inept). However, if one keeps the
original use of laboratory tests as definitive excluders in mind, the
conceptual relationship of mathematical specificity (in a laboratory
test) to the predictive value of a positive sign or symptom (in clinical
examination) should be clear.

Although sensitivity and specificity have definite numerical
values determined from a sample population, they are not con-
stants. They are, in a sense, a trade-off. By changing the cutoff
points for a “positive” and “negative” test, the sensitivity could be
increased at the cost of a lower specificity, and vice versa. (See
Ch. 10, p. 188 for a discussion of alpha and beta errors, which have
a reciprocal relationship, and depend upon the chosen cutoff
points.)

For the guru. Specialists in disease Y study their patients to
learn the sensitivities of tests C and D. An insurance company
studies the specificities of tests C and D in insurance applicants
(presumably healthy controls shown not to have the disease). If
the prevalence of the disease is 50%, will the positive and negative
predictive values of the tests be any different than if the prevalence
of the disease is only 5%? (When data appear in the literature,
people often do not notice that they come from widely disparate
populations, which will greatly affect predictive value.)
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False Positives

In this text, the term false positives generally means the percent-
age of patients whose positive test was a false positive (i.e.,
FP/TP + FP)). However, the student should note that this term
seems to be undergoing an evolution similar to that of specificity.
In the decision analysis literature (Weinstein & Fineberg, 1980),
the false positive rate is defined as the frequency of positive test
results in those without disease (i.e., FP/(TN + FP), cf. the
definition of specificity).

Normal

Sometimes normal can be defined dichotomously as the pres-
ence or absence of a sign. (Dichotomous means “cut in two.”)
However, many measurements are in terms of units that are nu-
merically continuous, such as pounds, inches, milligrams per
deciliter, and so forth. Often, if one plots a frequency distribu-
tion of these measures (for weight, height, serum uric acid,
etc.), one obtains the famous bell-shaped curve of Gauss. This
curve is unimodal; it has one hump (see the unimodal camel in
Ch. 16, p. 277). Doctors would prefer a bimodal distribution, so
that one hump could be labeled “normal” and the other “abnor-
mal.” With the unimodal distribution, we are often faced with
the problem of determining “how far is up?” At what point does
the patient become too short, too tall, too fat, too skinny, or hy-
peruricemic? Whatever dichotomizing point we propose, the
question could be asked: Why is 20 units abnormal, whereas
19.5 units is normal?

When a mortal argues with God about the number of just men
required to spare a city (Rabbenu, 1200 B.C.), God can arbi-
trarily choose 10 (and so instantly dichotomize the universe of
cities). Scientists sometimes choose two standard deviations
above or below the mean as the cutoff point for normality, but to
take these points too seriously would be to engage in arbitrarily
God-like behavior.

In these days of multichannel machines for determining blood
chemistries, it is especially important to remember the definition of
“normal.” The “greater than 1.96 standard deviations from the
mean” criterion arbitrarily designates 5% of a normal population as
“abnormal” (2.5% as “abnormally high” and 2.5% as “abnormally
low)". This means that each test will be normal in only 19 out of 20
healthy subjects. Many people think that this means the chance of
an abnormality on a 20-channel machine is only 1 in 20. But by the
binomial expansion, the probability of having 20 normal test re-
sults is actually 0.95 to the 20th power (0.358), and the probability
of one or more abnormal results is 0.64. (Actually, tests on the
chemistry screen are not independent; the liver enzymes are cor-
related with each other, as are the BUN and creatinine, to name
just two examples. Therefore, the situation is more complicated
than this paragraph indicates.)

Appendix 1-1. Answer to the Question on Page 3

The most important part of the stethoscope is the part that goes
between the ears.

Appendix 1-2. Answer to the Question on Page 6

If the incidence is 10 cases per year and the disease is neither
curable nor lethal, then by the end of the second year after the
appearance of the disease there should have been 10 new cases
plus the 10 old cases, or 20 cases on the island. If the prevalence
is 20 per 100,000, then the population of the island must (conve-
niently) have been about 100,000, assuming the birth rate and
death rate to be equal and quite small and further assuming that
no special perturbations have occurred.

Appendix 1-3. Analysis of Example Given on Page 6

Test A will find all the cases of the disease, but it will also falsely
diagnose four patients as having the disease for every patient
who is correctly identified as healthy. (Look at the definition of
specificity again, especially the denominator.) So test A alone
would have too much “noise” in its signal detection.

Test B will not erroneously label so many healthy persons as
diseased. But it will only find half of the persons who actually
have the disease. Alone, it would not be a good screening test.

The correct answer is test A followed by test B. All the pa-
tients who are positive on test A, and only those persons, should
subsequently be given test B. In this way, all diseased persons,
and only such persons, will be identified.

The reverse sequence is not correct. First, one does not like to
use the more expensive test first. What is the other reason?
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The Interview

“It began to dawn on me that the healing art was not at all what people imagined it to be, that it was something very
simple, too simple, in fact, for the ordinary mind to grasp. To put it in the simple way that it came to my mind I would say
that it was like this: Everybody becomes a healer the moment he forgets about himself.”

First Principles of the Interview

1. The most important person in the room is the patient—any
patient, any room.

2. Anything that the patient tells the interviewer must be held
in strictest confidence. No medical person should ever say
anything about any patient in a public place where laity are
present (such as a hospital elevator.)

The sign once posted in the Medical Records Department of
the Falk Outpatient Clinic at the University of Pittsburgh should
be reproduced in all medical institutions:

What you see here,
What you hear here,
When you leave here,
Let it stay here.

Interviewing Style

Winning the Patient’s Confidence

My father devoted a number of lectures before the fourth-year
medical students at the Philadelphia General Hospital to the
nonscientific aspects of medicine. . . . He believed that con-
fidence in a physician was of the utmost importance both for
the well-being of the patient and for the doctor’s success. Con-
fidence, he explained, was first gained through the impression
created by the doctor during the interview and physical
examination.

He thought a physician should appear to be pleased to see
the patient; to think of nothing but the complaint; to be sym-
pathetic and understanding; to be confident of affecting a
cure, and if not, to take a cheerful note and inspire hope; to
feel privileged to treat the patient; to be courteous and consid-
erate; and be glad to take the time to hear the patient’s
problems.

He made other suggestions about the ways the interview
should be conducted. When extraneous matters came up, he
said, the conversation should be gently and tactfully directed

Henry Miller, The Rosy Crucifixion
Book One: Sexus, Vol. 4, Ch. 14

to the illness. He warned against talking about oneself, no
matter how trivial or innocent it might seem. (Schnabel,
1983)

O Forget about yourself during the interview. Just permit yourself

to get lost in the patient’s story of his illness.

The Process of the Interview

The history is the story that the physician composes to help him-
self and others understand the patient’s disease(s) as well as the
patient’s illness(es). The interview is the interpersonal process
during which the raw material of such a narrative is evoked. The
process is interactional, involving both verbal and nonverbal
events. As the physician is evaluating the patient, the patient is
evaluating the physician. Both patient and physician tell each
other what they want to discuss and what they prefer not to dis-
cuss. Sometimes the physician tells the patient exactly what an-
swer is desired, and sometimes the patient may also let the phy-
sician know what he is ready to hear.

All of this information is conveyed as the patient is describing
numbers, colors, dates, and events, and as the physician is re-
cording these facts. Yet both are recording, almost effortlessly,
impressions of each other that will govern the relationship more
or less in perpetuity.

The Czech poet Milan Kundera says that much of what occurs
between a man and a woman devolves from the implied rules
that they agreed to in the first few weeks of their relationship.
Similarly, I would say that much of what occursbetween a physi-
cian and a patient derives from the first 10 minutes of their first
interview.

Most sophomore medical students are acutely aware that they
are being scrutinized during the interview, just as they are scru-
tinizing the patient. In some cases, the attendant anxiety be-
comes disabling to the student. In other cases, the intensity of
this new situation prompts the student to say and to do that which
he can immediately recognize as ineffective and revealing of his
or her own neurosis. Yet in other cases, just the fear of looking
foolish in itself produces ineffective behavior. All of these prob-
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lems resolve with experience, although some students secretly
doubt that they will ever be comfortable in the interviewing
situation.

It is important for the student to remember his feelings of
weakness and inadequacy so that he will always be able to rec-
ognize the same feelings in his patient, and thus respond in an
empathetic manner.

I have found from auditing sophomore medical students in
their initial clinical encounters that they usually acquit them-
selves very well in spite of the feelings described above. A sense
of mastery comes with practice. Feelings of the most severe ap-
prehension generally subside when the student simply jumps
into the situation and starts to work.

For the senior student. By now you have seen so many pa-
tients that you no longer have stage fright. The hospital has
become a familiar workplace, and you have developed good tech-
niques for getting things done. Perhaps now is a good time for you
to reflect upon the way you felt the first few times that you intro-
duced yourself to a patient. Your sense of novelty and strangeness
has been replaced by confidence. But the hospital is still a strange
and possibly frightening place to your patient. You need to respond
appropriately to the patient’s signs of anxiety or fear or discomfort,
rather than ignoring them because they are not germane to the
piece of information you are trying to evoke at the moment. Al-
though you should feel confident, you should not allow yourself to
relax too much. Remember that the patient is observing your re-
sponse to him, and deciding whether he will confide in you, what
he will tell his family and visitors about the hospital or clinic, and to
some extent whether he will agree to undergo the surgery or take
the medication that you recommend.

The physician should be neatly dressed and groomed. If the
(male) interviewer is not wearing scrubs or other medical cos-
tume, he should wear a collared shirt and tie. Interviewers of
either sex should dress in a professional style; the patient should
be able to tell at a glance the difference between a medical inter-
viewer and the television repairman. Shoes should be of a type
suitable for serious employment, rather than for a day at the
beach. There are a few rare situations in which certain types of
transference can be facilitated by wearing informal clothing.
However, many older patients are offended by physicians who
dress informally, as can be easily learned by asking them
(providing that the interviewer really wants to find out the an-
swer, and is wearing a tie at the time).

Remember that the patient evaluates the doctor as the doc-
tor is evaluating the patient.

Before Beginning the Formal Interview

First introduce yourself to the patient and shake the patient’s
hand. The handshaking puts the patient at ease and is a sign of
cordiality and respect. Diagnoses that can be made from hand-
shaking are discussed in Chapter 25 (p. 438).

It is wise, after introducing yourself, to turn off all radios,
television sets, tape recorders, record players, and other distrac-
tions. The door should be closed and the curtains pulled. If the
patient’s friends or relatives are present, they should be cour-
teously asked to leave, with an estimate of how long you expect
to be there. If close relatives are there, you should tell them, in
the patient’s presence, that you will not discuss anything sub-
stantive about the patient’s care unless the patient is present, and
that they should ask the patient whatever questions they have. If

there is a roommate, try to get the roommate to leave the room.
Don’t forget to close the door when everyone is gone.

Next, make sure that the patient is comfortable. You may need
to plump up the pillows, or to fetch the patient a glass of water.
have even been known to feed a patient soup or cereal, much to
the amusement of house staff who believe that such tasks are
suited only for nurses and female medical students, or other per-
sons below the stature of a full professor. Such acts win the pa-
tient’s confidence, and convince him of your interest in him. The
patient may subsequently tell you things that the other doctors
didn’t learn.

Occasionally, the patient's family will not want to leave the room,
and it is useful to find out why. On rare occasions, the interviewer
may change his mind about allowing them to stay, at least for a
portion of the interview, particularly if the patient is for some reason
unable to tell his own story. With outpatients, the family may be
most concerned about understanding the instructions for treat-
ment, so that they may help a forgetful patient to cooperate. In that
case, they will usually leave cheerfully if you promise to invite them
back at the end, when you are explaining your instructions. (You
should also write them down clearly and in large letters that a pres-
byopic patient can see.)

The patient usually does not want his family to be present, even
though you may not be able to determine that fact until the family
has departed. The most important person in the room is the
patient.

Just as relatives should be physically excluded from participa-
tion in the patient's personal interview, so should we also subtly
diminish their roles as diagnosticians of the patient. Many patients
are so dependent upon significant others that the physician's rea-
sonable recommendations are ignored because of the counter-
recommendations of a relative. The physician should not deferto a
relative’'s opinion early in the interview. Although this attitude
seems to be authoritarian in an egalitarian age, students who are
to be taught to seize responsibility with one hand must also be
given the opportunity to grasp authority with the other.

This advice is not meant to provoke confrontations with relatives.
Mature physicians exert their authority subtly, kindly, gently, and
unconsciously. If you smile at the relatives when you ask them to
leave the room, they will usually not be offended.

Occasionally, a family member will insist on speaking to you—
often by telephone—without the patient being present. The reason
is frequently to confide information that they think the patient will
nottell you, such as the amount of alcohol consumption. This infor-
mation can be extremely helpful, and might not be obtainable in
any other way. (The same family member might deny the alcohol
consumption if asked about it in the patient's presence.) However,
it should not be accepted without skepticism; it may actually be a
ploy to obtain information about the patient from you. A patient's
wife once told the housestaff that the patient was abusing amphet-
amines, but the patient denied it. When all the laboratory tests for
the drug returned negative, and she was so informed, she said,
“Oh, | guess he isn't taking them then.”

One way in which persons other than the patient canhelpin ob-
taining historical information in cases of poisoning is in performing
the box test (Fig. 2-1). Give the relative, or whoever found the pa-
tient, an empty box and ask him to collect all the empty and par-
tially empty containers in the place where the patient was found,
including those in the wastebaskets, under the bed, in the night
table, and so forth.

Methods to Facilitate the Interview

Sit in a chair close to the head of the bed so that your head is
down at the level ofthe patient’s head, or as close to that level as
you can comfortably get. It helps to raise the bed; this will also
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Figure 2-1. The “box test.” A patient presented with an unusual picture of impaired consciousness, so a “box test” was requested. It was
initially reported as “negative” for any drugs. In fact, the family member who had been sent home with the box was intoxicated and had
returned with three onions! When the test was repeated the next day by a sober family member, the above medications were found in the
apartment occupied solely by the patient. Six replicate benzodiazepine prescriptions in the front row were the major psychoactive material
eventually identified in his blood. Not surprisingly, a large number of the medications were indigestion remedies.

facilitate your movements during the subsequent physical exam,
and reduce your own low back strain.

Lean toward the patient. Make eye contact. Ask an open-
ended question and just maintain eye contact until something in
the patient’s narrative particularly draws your attention. Forget
about anyone else at the bedside. There should be no one in the
universe but you and the patient.

Allow no interruptions. Do not allow anyone to break into the
interview. This is a rule that is very difficult to put into practice,
but that best teaches us its value when it is violated.

If at all possible, touch the patient during the interview. I find
it useful to take the patient’s pulse during the interview.

An illustrative story. There is an old story about the Arabic
physician Ibn-Sinna, who was consulted to see the king's only son.
The son had fallen into a severe melancholia, and was so with-
drawn that he would not even speak to the physician. While the
wise physician took the patients pulse, he asked him, “Are you
thinking about something happening here in the palace, or some-
thing in the city?” The prince said nothing, but the physician
noticed that the pulse rate increased just after the words “or in the
city.”

“Are you thinking about something on this side of the river or
across the river?" asked the wise physician. Again, the young
prince said nothing, but his pulse increased at the words “across
theriver.” In this manner, the wise physician continued to examine
the young man, learning that the young man had been smitten in
love by a young woman he had seen in the town. The physician
was even able to determine the exact location of the woman's
house, although the young man had given not a single verbal
answer.

Upon hearing the physician’s report, the king had his guards
send for the young woman. The king's son experienced a mirac-
ulous recovery as soon as she was brought into his bedroom. The
wise physician was rewarded handsomely.

Question: What does this teach us about medical practice?
(Write your answer before reading on.)

Answer: First, the story teaches us that all reactions are impor-
tant, including nonverbal communication. Also, we learn that it is
very difficult to maintain confidentiality, especially when powerful
third-party payers are involved. It also teaches that dealing with
third-party payers is sometimes financially rewarding to the phy-
sician. And, of course, it teaches us to stay in tune with the patient
throughout the interview—the answer that you should have writ-
ten down.

Ask an Open-Ended Question

The best way to begin the interview is with an open-ended ques-
tion. Skill at asking such questions probably determines one’s
success as a physician more than any other factor.

Two requisites must be satisfied, in the given order. First, the
patient must know who you are. The introduction may be per-
formed by one of the patient’s physicians:

1. “Mr. Smith, these are the two medical students I told you
about. They are going to spend about 2 hours with you this
afternoon, if that’s still all right with you.” Or:

2. “Mr. Smith, this is Dr. Blue. He is our attending physician.
1 mentioned to you earlier that we would be bringing him
around to meet you.” Or one may introduce oneself:
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3. “Mr. Smith, I'm medical student Jones, and this is my part-
ner, Mr. Black.” Or:

4. “Mr. Smith, I’'m Dr. White. I’m a consultant in endocrinol-
ogy. Your doctor, Dr. Green, asked me to come by and see
you about your diabetes, your sugar problem.”

After the introduction, pause to give the patient a chance to
ask a question if he has one ready. If not, as is usually the case,
proceed with the interview.

The second requirement for success is that the patient must
know what you are doing. With a brand new patient, I like to
explain: “I am going to take the story of your life. I’'m going to
ask you an awful lot of questions. Then from your answers I am
going to have some general idea of what the problem may be.
Then when I’ve finished asking you most of the questions, I am
going to examine you. When I finish that examination of your
body, I’ll have a much better idea of what the problem may be.
Atthat time, I’ll also have an idea of what laboratory tests and/or
X rays we’ll need to solve your problem. Do you have any ques-
tions now about how I’m going to proceed?”

Continuing the four dialogues begun above, this second stage
might be accomplished by the following statements:

1. “We’re Jones and Black. We’re sophomore medical stu-
dents, and we won’t be participating in your medical care
after today. We're only student doctors, and we’re your doc-
tors just for this afternoon. Before we get started, is there
anything you need to make you comfortable?”

2. “Hello, Mr. Smith. We’ve been discussing you in the con-
ference this morning, and I felt it very important that I actu-
ally meet you and go over the details of your story. [ also
want to examine your heart to double check a few things.”

3. “We are going to talk with you and go over the details of
you} medical history, and then we are going to examine you
just as your other doctors did.”

4. “Dr. Green is a bit puzzled as to why your sugar has been
swinging up and down so much, and I am going to try to
help him and you, if I can.”

Each of these statements is followed by a pause and a check to
see that the patient understands what has been said.

Finally, the stage is set for the first of many open-ended ques-
tions. To continue the four dialogues, these might be:

1. “Can you tell us what brought you to the hospital?”
“Yes. It was my nephew’s Ford.” (This patient has exam-
ined many sophomore students.)
“No. I mean, what was bothering you? What were your
symptoms? (A double question. See p. 000.)
“What was bothering me? My mother-in-law.”
“No, we meant why did you come to the hospital?”
“Well, I'm a Korean War veteran. And this is the Veteran’s
Hospital, isn’t it?”
“No, we meant why come to the hospital at all? In what way
did you feel sick?” (Another double question.)
“I always feel this way when I'm sick.”
“Well, when did you last feel well?” (An excellent open-
ended question.)
2. “Could you begin by telling me when was the very first time
you noticed anything that might be related to your heart
trouble in any way?”
“When was the last time you felt in perfect health?”
4. “Whenwasthe very first time you were aware that there was
anything different about your sugar?”

e

Notice that the second and fourth questions would not be
open-ended for an initial evaluation, but in reality are open-
ended for an interviewer who has already heard a complete his-
tory secondhand. To see what [ mean, consider the following
counterexamples of unhelpful “closed” questions:

1. “When did a doctor first tell you what was wrong?”

2. “Did you have orthopnea before last January?”

3. “Have you ever been in the hospital before for the same
problem you are having now?”

4. “When did Dr. Green first tell you your sugar was too
high?”

For the neophyte. Much of the material in this chapter may
seem quite formal and rigid to the thoughtful reader. However,
those students who initially learn to be very obsessive, rigid,
compulsive, and thorough will develop excellent interviewing
skills; later, they can discard any excrescences. On the other
hand, individuals who initially use a sloppy interviewing tech-
nique tend later to have a smaller repertoire of adjustments for
the individuality of patients.

To illustrate the value of the rules, I like to tell the following
story to my students.

There was an extremely busy physician who had a large and
ever-increasing general practice, which included many families.
One night he was running late as usual. After his office nurse
had helped him an hour past her quitting time, he asked if there
was anyone left in the waiting room.

“Just Mrs. Smith,” she said.

“Well, you can go home,” said the doctor. “I can gown her
and put her on the examining table as well as you, and you have
worked long enough.”

The doctor finished what he was doing, put away the previous
patient’s chart, and went to the waiting room, where he saw a
man and a woman sitting together.

“Come in,” he said, holding the door open as they walked in
and sat in the two chairs opposite the doctor’s desk.

He seated himself and asked, “What seems to be the
problem?”

“Well, doctor,” said the man, “to tell you the truth it’s a little
bit embarrassing.” The man then launched into a description of a
skin lesion that seemed related to some sexual difficulties. The
patient explained in great detail the highly unusual things he had
done in the course of acquiring his lesion.

“Well,” said the doctor, “just go into the examining room,
take of f all your clothes, and lie down on the table. I will come in
and examine you.”

When the man had left the consulting room, the physician
turned toward Mrs. Smith, whom he had never imagined would
engage in such unusual practices. “Is all this true?”

“I don’t know, doctor,” said the woman. “I’ve never seen that
man before.”

This apocryphal story demonstrates that if you violate too
many of the rules given in this book, you will sooner or later get
into trouble. It also demonstrates the enormous authority af-
forded a physician in his area of expertise, as well as the physi-
cian’s ability to sanction social behavior.



The patient-centered principles underlying this style of inter-
viewing will serve one well in other circumstances, including
seemingly unrelated cases. For example, consider this story in
which the student had to decide what to do when the patient's bi-
opsy was positive for disseminated carcinoma.

Self-Study

A woman was admitted to the hospital for a diagnostic evaluation.
Both she and her husband were aware that the doctors might find a
terminal form of cancer. The husband, a patriarchal Sicilian, took
the doctors aside and said that if the biopsy was positive, the pa-
tient was to learn of the diagnosis only from him, the husband. The
woman separately told the doctors that she wanted them to tell her
the biopsy result if it was positive for malignancy.

The biopsy was positive, and the medical student told the pa-
tient the results, as she had requested. When the husband learned
that the information had not been “filtered” through him, he be-
came furious with the medical student. The student was casti-
gated by the house officer for not considering the cultural traditions
of the patient and her husband.

What would you have done?

Discussion

While the house officer is to be commended for his consideration
of cultural factors in the management of patients (if not his delega-
tion of such a responsibility to a third-year medical student), we
must return to the patient’s wishes. Obviously, in this situation, the
patient herself was not willing to maintain total dependency in her
relationship with her husband; thus, she may be considered to
have abrogated any obligation of the physician's to adhere to any
(putative) culturally determined sequencing of the presentation of
information. In other words, she was better aware of her own cul-
turethan anyone else and yet had clearly stated whom she wished
to be informed first of the diagnosis— herself.

Interviewing Versus Interrogation

Thirteen Rue Madeleine, a World War II motion picture formerly
popular on late night television, is named for the address of Ges-
tapo headquarters in Paris. In the final scene, an American spy
(played by James Cagney) is interrogated by the head of the Ges-
tapo (played by Richard Conte). Cagney has called in a bomber
strike on Thirteen Rue Madeleine that will destroy the Gestapo
operations in occupied France, but will just as surely destroy the
patriotic Cagney. Conte is torturing Cagney to find out what ra-
dio message he had sent back to the Allied Forces.

[ use this scene in teaching because there is a certain style and
rhythm to that interview as it becomes an interrogation. Conte’s
voice and attitude are those of a superior figure addressing one
whois in a dependent position. Furthermore, the superior figure
is obviously indifferent to Cagney’s suffering, and is hostile and
wantonly cruel.

Except in the movies, | have heard that interviewing style only
in hospitals when I have been thrust into the role of unintended
eavesdropper on medical house staff, and sad to say, some med-
ical students. This style is not suitable for physicians. It is cer-
tainly not the way to elicit sensitive information. Students
should choose to identify with a more desirable mode of be-
havior and to overcome any latent tendency to become brusque
with patients.

Avoid “Leading the Witness”

Interviewing is a two way-street. The patient responds to the
doctor’s wishes, and sometimes doctors with poor interviewing
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style insist on being told what they want to hear, as the following
story illustrates.

A patient was transferred to the medical service of a tertiary
care hospital, instead of the neurologic service, despite the fact
that he was suffering from a stroke. At the referring hospital, no
one had been interested in his paralysis, but they had been inter-
ested in chest pain. In fact, the patient had experienced no chest
pain, but after vigorous and repetitive questioning about this
symptom, “They talked me into having chest pain.” Since the
doctors at the tertiary hospital were also concerned about the
paralysis, it again became permissible for him not to “have”
chest pain.

Choice of Language

Always use words that the patient understands. Never use tech-
nical or medical terms in the interview. This seems like good
common sense, but you need to be aware that because you are
just beginning your own mastery of these words, they will slip
into the clinical interview, and the patient may not tell you that
he doesn’t understand. If you are sure that you would never
make such a mistake, audit tape recordings of your own inter-
views. Sooner or later, you too will use a medical term the pa-
tient does not understand. As in so much of medicine, awareness
of the problem is an obligatory first step toward its solution.

On the other hand, try not to go overboard in the opposite
direction. When interviewing a patient who belongs to a subcul-
ture with its own jargon (such as a drug abuser or a prisoner),
one should not enter into the patient’s argot (see p. 25). First of
all, language serves important ego defensive functions. Second,
the physician should never interview in an unnatural style any
more than he should attempt to perform surgery from an un-
natural posture.

Of course, the problem of misunderstanding the terminology
can go in the other direction as well. Certain obscure slang terms
and abstruse euphemisms are used by patients, especially when
the disease may have social significance. For example, “bad
blood” was a term used to denote syphilis, and later, by augmen-
tation, any venereal disease. (At other times “a hair cut” had the
same meaning.) But “bad blood” had to be distinguished from
“low blood,” which could be either anemia or psychasthenia in a
patient with a normal blood pressure. Worse, in different parts of
the country, the same phenomenon may have different names.
Lymph nodes have been variously referred to as “knots,”
“lungs,” “kernels,” and “risings” (the last may also be an ab-
scess). Even within one locality, the names may change from
time to time. For instance, when I started work at the hospital for
drug addicts then in Lexington, Kentucky. I found a glossary of
terms that someone had compiled a few years earlier, apparently
to distribute to new medical officers. However, half of the terms
were arcane or forgotten, and many had been replaced by new
ones.

“Can You Tell Me What Bothers You the Most?”

Some patients will come in with lists of problems, written or
otherwise. They may jump from problem to disease to event to
syndrome to hospitalization to symptom, without ever finishing
the description of any of them. For the neophyte intent on elicit-
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ing all the dimensions (see pp. 26—27), getting the correct chro-
nology, or simply developing a clear understanding of what the
patient is trying to say, this can be very annoying. The title of
this section is a useful response. This question helps the patient
focus on whatever he or she really feels is important. In some
patients it also makes it clear that they do not need a particular
problem to serve as the “ticket for admission™; you are interested
in whatever is making them ill with life, if not nominally
diseased.

Why do patients need a “ticket of admission”? Many patients
would like to talk to a sympathetic doctor about personal problems
not parochially thought of as “medical problems.” In fact, the
urgency to talk about such problems and to take up the physician's
time has led to the creation, in some institutions, of whole depart-
ments (psychiatry, psychology, social work, behavioral medicine,
ombudsmen) devoted to listening to patients talk about what really
bothers them, while the physician obliviously orders more non-
diagnostic tests. The truly thoughtful physician will want to know
about these concerns. However, some patients can only come to
see the physician if they have something that will get the reception-
ist to give them an appointment, or, in larger institutions, that will
satisfy some bureaucratic, algorithmic guideline. Once the pa-
tients get into your office or the hospital there will be a natural ten-
dency to talk about the true subject of their discomfort—as soon
as they believe they can safely bring it up. The question that is the
title of this section can help the patient to bring up the problem.
Some professors may object to this use of their time, but if they will
recall the number of patients who have tried to rekindle a conversa-
tion while being shoved out of the office, they may reconsider and
use the question to initiate the discussion at the beginning of the
hour or quarter hour. (See the section on the “organ recital,”
p. 27.) Because we insist, properly, on the patient having a chief
complaint, we should not be surprised that the patient wants to
satisfy us.

For a number of years, labandoned the teaching of this question
because of its misuse. Instead of using it to encourage the patient
to talk, some were using it defensively to get the patient to stop
talking about problems that did not interest the doctors. Further, if
challenged on having missed an important diagnosis, the resident
might respond, “Well, | asked her what bothered her the most, and
that's what she told me.”

An important principle in medicine is that even the best teach-
ings can be subverted. The corollary is that the thoughtful physi-
cian will choose his company wisely, associating with those who
are wiser than himself, if possible. As the Talmud instructs, “If you
wish to be a scholar, you must seek out the company of other
scholars.”

“TellMe More . . .”

In the initial open-ended portion of the interview, the patient will
usually stop talking before he has told you all the details of some
important event (such as the dimensions discussed in Ch. 3,
p. 34). He may previously have been interrogated, not inter-
viewed; or he may previously have had so many bad doctors that
he is puzzled that anyone should want to spend so much time
listening to him; he may simply be taciturn; or he may simply not
be aware of the importance of certain details. You want to keep
the patient talking, but how do you do it?

Just say to the patient, “Tell me more.” A few of these phrases
sprinkled into the interview act like yeast in bread dough. Some
patients will ask, “About what?” The answer is, “About what
you were just telling me.” Others will ask, “What do you want to

know about it?” Your answer is, “How you felt about it,” if you
cannot think of a specific aspect in which you are interested.

Once the patient senses that you are truly interested in him, he
will respond positively to, “Tell me more.”

Of course, later on in the more staccato portion of the inter-
view, there will be events or symptoms about which you may
wish to have more detail. Here too, it is a good idea to say, “Tell
me more.” If you have already used the phrase effectively in the
initial part of the interview, it will begin to function like a condi-
tioned reflex.

The student must master the open-ended interview before pro-
ceeding to the decorticated checklists being promulgated by
some supposed medical educators.

Assessing and Improving Your Interviewing Skills

If medicine is truly a science humanely practiced (Eichna,
1980), we must note that science inevitably depends upon mea-
surement. In order to make measurements, one must have a
method of recording events and data. One should not expect an
electrocardiographer to teach a neophyte if the latter could only
describe an arrhythmia as a “little wiggle, then a pause followed
by a big wiggle.” But if the neophyte brought an electrocardio-
graphic tracing, the electrocardiographer could measure, diag-
nose, and teach; and the neophyte could learn in a meaningful
way. The same is true for interviewing; one learns best from a
recording that can be played back and examined.

Videotaping is discussed later. For the time being, let us con-
sider audiotape recorders because these are cheap, ubiquitous,
and familiar to most medical students.

Making a Recording

Immediately after you have introduced yourself (if not before),
turn on your tape recorder and place it where it will not interfere
with eye contact between you and the patient. Stretch the micro-
phone out away from the body of the tape recorder and place it
near the patient’s mouth, or clip it to his pillow. Remember, the
patient is the most important person in the room. Most of the
interview content comes from the patient, not the interviewer.

It should be obvious that recorders with built-in microphones
are usually not very good for our purposes. In order to obtain
good quality recordings, one must place the microphone very
close to the patient’s mouth. Using a recorder with a built-in mi-
crophone may thus result in sticking a large machine near the
patient’s head. Also, as the patient turns his head, he can quickly
get out of range of the built-in microphone. Furthermore, when
turned up to high gain, machines with built-in microphones tend
also to amplify their own motor hum. It is to avoid such an
annoyance that one is advised to stretch the microphone cable
as far away from the motor of the portable tape recorder as
possible.

Tell the patient, “I’m going to record what you tell me so that I
am certain to get everything correct,” or words to that effect. If
you are recording only for technique (form) and not for content
(vide infra), the statement is not strictly true. Since we do
nothing with the patient sub rosa, you might simply say, “I want
to record what you say” or “I want to record our conversation,”
or “I want to have a record of what we say to each other so that I
can review it later.”



No matter what explanation you give for recording the inter-
view, be sure to assure the patient of confidentiality. You might
say, “I am going to review this alone, using an earpiece, so no
one else will hear,” or “I am going to go over our interview with
a more senior doctor who is teaching me about talking with pa-
tients,” or “No one will hear the tape recording but me,” or
whatever is true. Be sure to add that the tape will be permanently
erased, and that no one who knows the patient will ever hear it.

Needless to say, your promise of confidentiality must be hon-
ored. Listen to the tape privately, only with concerned parties. If
you share lodging with a nonprofessional, you should use an ear-
piece. And, of course, if you promise the patient to erase the
tape, you must do so.

[ have never had a patient decline to be recorded. Those situa-
tions in which students claim the patient refused to give permis-
sionto record the interview were themselves always unrecorded.
If you are truly concerned about legal issues, you may say at the
end of your introductory comments, “Do you mind if I record
us,” or “May I have your permission to make a recording?” If
you are afraid of listening to your own interview, you will ask the
question in a manner that guarantees many patients will oblige
you by refusing to give permission.

During many years of interviewing medical patients in front
of small groups, I have found that, recorded or not, most patients
have little hesitancy about speaking openly, with absolutely no
embarrassment, if they sense that the listeners are really inter-
ested in them. The patients realize that the situation is a well
defined professional one, not a social one. If you carry yourself
as a professional, and treat the patient in a professional manner,
the patient will treat you as a professional, and give you an
amazingly sensitive and accurate account of his experiences.

Reviewing the Recording

After you have made the recording, listen to it in the quiet of
your own room. You can review the content of the history of the
present illness, although if that were the main purpose, [ would
have placed this section in the chapter on history, not in the one
on interviewing. The most important purpose of the recording is
to improve your skills in interacting with the patient.

Studies of medical students interviewing patients have found
that there are four different objectively measurable phenomena
that are highly correlated with experienced clinicians’ global rat-
ings of the quality of the interviews: interruptions, percentage of
time that the interviewer speaks, pregnant pauses, and double
questions.

These four criteria permit you to score your own tape record-
ings. However, even within one interview, different portions of
the interview have somewhat different structures. Thus, to be
perfectly scientific, one should randomly select samples from
different portions of the entire interview. With each criterion to
be discussed we will also discuss its major variations among dif-
ferent portions of the interview.

Criterion I: Interruptions

On the average, there should be no more than 1.5 interruptions
per minute of interview. This is especially critical in the portion
of the interview that comes at the beginning and produces con-
tent usually found in the history of present illness portion of the
case record.

An interruption should be scored whenever the interviewer in-
terrupts the patient while the patient is speaking.
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Example of an interruption:
Patient:*. . . You know doctor, I have always wondered if that
shortness of breath had anything to do with the time—"
Interviewer: “When did yousay your ankles first swelled up?”
A distinction can be made between flagrant interruptions and
the skillful interviewer’s shaping comments. A shaping com-
ment gets the patient back to where the interviewer wishes to be
by recounting something that the patient has already said.

Example of a shaping comment:

Patient: **. . . and the following spring, regular as clockwork,
[ got another one of the asthmatic attacks. It was the same thing
as last time, starting with coughing and spitting and getting me
up at night just like the first two . . . there was that coughing and
spitting. It seemed like every night I would get up just like the
past year. Regular as clockwork at 1:00 a.m. there was that cou-
ghing and spitting—*

Interviewer: “Was that spring the first time you noticed the
blood?”

Criterion 2: Percentage of Time the Interviewer Speaks

On the average, the interviewer should speak no more than 50%
of the time, and no less than 10% of the time. With a young,
healthy person who has a completely negative review of sys-
tems, it is not uncommon for the interviewer to be speaking from
45% to 50% of the time during that portion of the interview.
However, in the history of the present illness portion, the inter-
viewer should be speaking closer to 10% of the time.

The reason for the 10% lower limit is that in certain interviews
the interviewer loses control to a loquacious patient. It is true
that an excellent interviewer with good nonverbal cuing can let
the patient speak more than 90% of the time during fruitful por-
tions of the interview that will produce material for the history of
the present illness. But on the average, over the course of the
entire interview, no skillful medical interviewer will speak less
than 10% of the time.

Criterion 3: Pregnant Pauses

This is the hardest portion of the interview to learn. One must be
aware of the technique and use it deliberatcly. A really good in-
terviewer should be able to produce a pregnant pause, 4 or 5
seconds in length, several times during the interview.

A pregnant pause is defined as the silent interval between the
apparent end of a patient’s response to the question and a
thoughtful continuation, not interrupted by any comment or next
question from the interviewer. The pregnant pause is terminated
by the patient himself resuming a more detailed description of
whatever he was discussing, usually with an enriched context.

Four or five seconds may not seem like a very long pause, but
it is long enough to make the naive interviewer very uncomfort-
able. It is suggested that the novice develop a nonverbal cue such
as smiling, leaning forward, motioning with the hand, or taking
off one’s spectacles and motioning with them in a “continue,
please” manner. Extremely skilled interviewers can leave up to
20-second pauses when asking about prior imprisonment, sex-
ual matters, or other taboos for that particular patient. Pregnant
pauses are usually found in the portions of the interview having
to do with such potentially sensitive subject matter.

Criterion4: Double Questions

Always ask one question at a time. Although this dictum seems
rather obvious, you will almost inevitably violate it. If you care-
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fully audit the recordings of your interviews, you will find in-
stances in which you have asked a second question without wait-
ing for a response to the first.

Example:

Interviewer: “During any of this time did you cough up any
blood—did you say you once worked in shipbuilding? Were you
ever exposed to asbestos?” Or:

Interviewer: “Have you noticed any change in the frequency
of your bowel movements since the operation? What about the
color? Did it change?

A study of pairedtape recordings and case records reveals that
the answer to the first question is always omitted from the case
record, and for very good reason. The patient always answers
the second question, never the first. Worse, the interviewer never
goes back and reasks the first unanswered question.

If one interviews the interviewer and asks about the omitted
information, the inevitable response is frustration, as he remem-
bers asking the question, but is not able to remember the pa-
tient’s answer—because, of course, it was never given.

Other Criteria

Any good physician who has been in practice for a long time has
a number of interview criteria of which he is not consciously
aware. You might wish to play an interview for a private physi-
cian who is willing to serve as a tutor. Physicians of experience
can immediately point out technical errors even though they may
never have specifically thought about the right and wrong ways
to conduct an interview.

Nonverbal Communication

There are three aspects of nonverbal communication to be con-
sidered: tone of voice, body position, and facial expression. The
latter two are best taught by means of a videotape.

Tone of Wice

While the importance of this factor is rather obvious, persons
who do not use tape recorders often do not realize that their tone
of voice is sometimes not what they believe it to be. Many stu-
dents, upon hearing themselves interview a patient for the first
time, remember the patient’s voice, but wonder who is the per-
son asking the questions! Again, the simple use of the recorder
will solve this problem, given a student of intelligence and
sensitivity.

Body Position

The interviewer’s body position with respect to the patient deter-
mines much about the content of the interview. Physicians who
always stand above a supine patient are perhaps unconsciously
reinforcing the patient’s dependent position and the authoritarian
position of the physician. While some physicians know how to
utilize this discrepancy to the ultimate advantage of the patient,
others may abuse it. In later years, I have always attempted to
spend at least some time sitting by the bedside at eye level with
the patient. My having the chair at the bedside, while the rest of
the team is standing, is often misinterpreted by the junior mem-
bers of the team. But it makes better eye contact possible, and it
shows the patient that [ plan to sit and listen to him. Patients also
perceive that physicians who sit at the bedside are spending

more time with them than physicians who stand, whether or not
that is true by objective measurements.

The physician’s body position canbe consciously used to con-
trol certain aspects of the interview. Conversely, body move-
ments of which you may be unaware can be counterproductive.
For example, breaking eye contact, turning your body away
from the patient, looking at your wristwatch, or staring into the
corner will decrease communication, both quantitatively and
qualitatively. Conversely, if you wish to get a reticent patient to
talk, kinesic encouragements could include the following: hold-
ing your body so that your line of vision is in line with that of the
patient; leaning forward slightly but comfortably; and using
skillfully placed signs or motions of encouragement when the
patient stops talking. The last include, but are not limited to, a
“come here” motion with the hands; taking off one’s spectacles
and using them in a “hooking the patient in like a fish” move-
ment, with or without accompanying head movement; nonver-
bally saying, “Yes, go ahead” by smiling; head nodding, which
also indicates approval; and a rotary mixing-in motion of pen or
pencil with the fast component moving from the patient to the
interviewer.

Suggested Teaching Exercise

Videotape an interview, but with the camera pointing at the in-
terviewer rather than the patient. Play it back first with sound,
but no picture. Then play back the picture with no sound. Fi-
nally, play the sound and picture together.

When listening to sound only, note what unexplained pauses
occur. When looking at the picture only, analyze the body sig-
nals. Do you see any negative ones? When listening to the sound
with picture, do you see any correlations or contradictions be-
tween the patient’s verbal behaviors and the interviewer’s physi-
cal behavior? What other obvious mismatches could you detect
with sound and picture that were not apparent viewing just one?

Facial Expressions

Frowning at the patient will decrease communication. Smiling
at the patient will encourage the patient to talk. Salesmen of all
types use this technique.

An Experiment

If you would like to see the power of the three aspects of nonver-
bal communication, there is a very simple experiment that you
can perform. The time spent analyzing the data is well worth-
while; it is certain to convince the neophyte to utilize these
techniques.

The experiment involves asking any individual who is naive
to the experiment, usually a class member, to speak about any-
thing that comes to mind. An interviewer sits opposite the sub-
ject and gives positive reinforcement whenever the subject uses
anoun (or a verb, an adjective, or other selected part of speech).
Positive reinforcement consists of leaning toward the subject,
smiling, making positive motions, and the otheritems suggested
above. It is particularly easy to smile whenever the subject uses
a verb. This is done for a 5- or 10-minute experimental sampling
time.

The dependent variable is the chosen part of speech, as a per-
centage of all the words used. The second half of the experimen-
tal interview is compared with the first half.

Don’t forget to elicit the subject’s observations before you ex-



plain the experimental design to him. Most subjects who exhibit
good responses (large increases in the use of the chosen part of
speech) will not be aware of what they have done. Many of
them, on hearing the tape recordings played back, will be aware
that they “sound funny.”

I have lost the reference for this exercise, and suggest that you
do not believe me until you have tried it yourself.

Autognosis

Autognosis is a combination word from auto (meaning self) and
diagnosis. It refers to diagnosis through awareness of the feel-
ings that the patient engenders in one’s self. While it may be
formally taught as part of the specialty known as psychiatry, its
application need not be limited to psychiatrists, any more than
the interpretation of chest films need be left to radiologists.

Autognosis is useful in certain specific disorders (see Ch. 26,
p- 521). Some depressed patients tend to make the physician feel
depressed by the end of the encounter; similarly, some manic
patients tend to be amusing, making the physician smile or
laugh. Patients with less well defined psychiatric disorders (or
no psychiatric disorder at all) may evoke in the physician feel-
ings similar to those they evoke in their employers, employees,
associates, parents, children, siblings, or spouses.

Again, [ emphasize that interviewing is an interactive pro-
cess. The physician can learn to take advantage of a sponta-
neous, free, and noninvasive diagnostic aid: his own emotional
response.

Last Question in the Interview

As youmove from the open-ended questions at the beginning of
the interview to the more specific kinds of questions that are cov-
ered in the next chapter, you will be formulating differential di-
agnoses in your head. Then you will move on to the physical
examination. When you finish the physical examination, you
will be considering which laboratory tests you wish to order. |
would suggest interrupting the sequence by inserting, just be-
fore the physical examination, the following question: “Is there
anything else you want to tell me?”

Some British-trained physicians say, “What do you think is
wrong with you, Mr. Smith?” in order to get the patient to think
of more diagnostically related material, and to learn the patient’s
as yet unspoken fears, but this is not really the same question.
The “anything else” question is not limited to diagnosis, but in-
cludes prognosis, therapeutics, fears, worries, terrors, and even
trivia (from the physician’s standpoint) such as information con-
cerning restrooms, visiting hours, or parking near the office.
The question does not guarantee the quality of the diagnostic
content of the response, but it does facilitate the doctor-patient
relationship.

This closes the interview in an open-ended style. 1t also pre-
pares the patient to begin the next interview in an open-ended
fashion.

One difference between psychoanalysis and the interview is
that the interview never terminates, for the life of the doctor-patient
relationship. (See Freud's essay on the subject of psychoanalysis,
terminable or interminable [Freud, 1937)).
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The Psychodynamic
Termination of the Physical Examination

This section is not out of sequence. There is a portion of the
interview, or potential portion of the interview, that actually oc-
curs at the very end of the doctor-patient contact. Of course, ev-
eryone realizes that we continue to talk to the patient (to perform
an interview) even as we perform the physical examination.
However, most people do not understand that the termination of
the physical examination is also the termination of the interview
and is psychologically very important.

Patients often say very important things to you as you are
leaving the room. As an aid, I suggest that you leave your tape
recorder running as you exit, since you may be inattentive to the
patient’s comments after you have said goodbye. You may not
want to leave your tape recorder running all through the physi-
cal examination for logistic reasons. In that case, turn it back on
just before you leave, and study the last part of the recording
carefully.

From a psychodynamic standpoint, a most important part of the
interview occurs as the physician and patient part company. The
phenomenon is much easier to observe in an office setting such as
your clinic.

There are several reasons why patients give psychologically im-
portant material as they are leaving. You are distracted, un-
guarded, and notreally concentrating on the patient. Youmay have
put away his chart and pulled out the chart of the next patient, to
whom you are, appropriately, switching your attention. The patient,
for his part, is in a relatively safe position. He is no longer recum-
bent, dependent, prone, or under your gaze. He can throw out a
comment and observe your response. If he does not like your look,
gesture, or tone of voice, he already has his hand on the doorknob
and will soon be safely outside. His remark may be a new symp-
tom (see “Organ Recital,” p. 26).

What can be done about this situation? First, use a tape re-
corder in the outpatient department to convince yourself that the
above is true. Second, awareness in itself is helpful, as in so much
of medicine. One way to handle the situation is to look up at the
patient and say, “That would be a good place for us to start next
time,” assuming of course that there is to be a next time, and that
you will start there.

To understand the nuances of the patient's parting remarks re-
quires some training in psychodynamics. The lack of availability of
such training in most medical residencies is a serious deficiency.

For the attending (a rounding ploy).  As the rounding group
leaves the bedside, turn your back to the patient and begin wash-
ing your hands. (Those who believe in the germ theory think this is
a good idea in any case.) This will permit you to eavesdrop upon
the rest of the group as they leave the patient's bedside. Listen to
the patient's last words to the group.

After you have left the patient's room, ask if anyone can remem-
ber the last thing the patient said. If no one can, remind them of
whatit was, and possibly also comment on why some people can-
not remember. It will probably not be difficult to interpret the pa-
tients comments, if they did have some especially significant
meaning. Experienced attending physicians know far more about
human behavior and patient-doctor interactions than they realize.
These insights should be shared with younger colleagues, since
one of the purposes of civilization is to spare the young of the spe-
cies from having to learn everything the hard way.
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Interviewing Patients with
an Organic Brain Syndrome

Recognizing the Presence
of an Organic Brain Syndrome

The most common cause of forgetfulness is cerebral insuffi-
ciency (organic mental syndrome or organic brain syndrome in
modern terminology), either the acute form (delirium) or the
chronic form (dementia). Organic brain syndrome (an unfortu-
nate term; see the definition of organic in Ch. 1) is further man-
ifested during the interview by the patient’s contradicting him-
self, having difficulty recalling details, or in some cases evading
the questions. The patient may seem to do well on open-ended
questions but develops difficulty when asked more specific ones.

The word history comes from the Greek historia, meaning
inquiry, which was the title of the earliest extant historical work,
written by Herodotus. The practical point is that the historian
does not live the history, but records it (as Herodotus did; see the
quotation in Ch. 9, p. 145). When we read in a case record of a
poor historian, this refers to the same person as would the term
poor auscultator or poor ophthalmoscopist. If poor historian re-
fers to the patient, it would mean that he is an impecunious stu-
dent of the past, a piece of information that belongs in the social
history, not following the statement of reliability (see Ch. 4,
p- 48). In other words, the physician is the historian.

What the historian might have meant to say by his phrase poor
historian was that the patient has difficulty remembering. Such
amemory problem is a biologic event, like fever or tachycardia,
and is equally deserving of an explanation. To note the patient’s
difficulty in recounting his story the same way on any two se-
quential attempts, or his inability to remember material of the
type that most patients would be expected (by us) to remember,
should be the beginning of an evaluation, not its termination.
These observations should suggest to the physician that the pa-
tient may be suffering from an organic brain syndrome. Suspi-
cion should also be aroused if the patient’s performance is vari-
able or fluctuating, or if he is disorganized, shows lapses in
concentration, or confabulates, often to the annoyance of the
physician. The physician is obligated to determine whether the
forgetfulness is in fact due to such a syndrome, then to find out
the etiology of the syndrome, so any potentially reversible prob-
lems can be treated.

Accordingly, when one is eliciting the history from such a pa-
tient and one even barely suspects that the patient may be suffer-
ing from an organic brain syndrome, one must stop the interview
per se and evaluate this problem.

It should be noted that the brief cognitive portion of the men-
tal status examination about to be described is actually part of
the neurologic examination (see p. 516). However, the neuro-
logic examination is not described until the end of this book (as
is true of most other textbooks and courses). Because between
10% and 40% of the patients on a medical or surgical service will
have an organic brain syndrome at some time during their stay,
and because such patients will give a very confusing history, it is
important that the cognitive portion of the mental status be as-
sessed as soon as possible, if for no other reason than to avoid
wasting the physician’s time gathering confabulated data. Thus,
this is one portion of the physical examination that must, in
many cases, be performed near the beginning of the interview.

Acute Organic Brain Syndrome, or Delirium

This term is not specific enough, because only the cerebrum is
affected, not the whole brain. In a classic paper, the name cere-
bral insufficiency is suggested as a better synonym for delirium
(Engel & Romano, 1959). Nevertheless, the term delirium is
still incorrectly used by some to refer to an agitated patient, a
patient who is hallucinating, or even a stuporous or comatose
patient. To avoid confusion, it is probably best to avoid using the
term delirium, except among the cognoscenti.

The terms toxic psychosis and metabolic encephalopathy ac-
tually describe subsets of the organic brain syndrome; they are
not synonyms. A patient with severe cerebral insufficiency due
to a febrile condition such as meningitis, or a poison (such as
bromides, now a rarity), is said to be both toxic and psychotic,
and hence to have a toxic psychosis. “Nontoxic” patients may
have a cerebral milieu metabolically hostile to the normal func-
tion of the cerebral cortex as in hypoxia, hypoglycemia, and so
on; thus, they are said to have a metabolic encephalopathy.
Sometimes an electroencephalogram (EEG) from such a patient
will have the characteristic diffuse slowing of the background
rhythm and will be diagnosed as metabolic encephalopathy, or
metabolic dysrhythmia.

If the acute form of the syndrome (for example, due to hypo-
glycemia) is not recognized and treated, the patient may develop
the chronic form of the disease, although many persons with
the chronic form have etiologies (discussed later) that may never
show an acute phase, nor be reversible (e.g., Alzheimer’s
disease).

Chronic Organic Brain Syndrome

The chronic form of cerebral insufficiency has been variously
called chronic brain syndrome, chronic organic brain syndrome,
chronic organic mental syndrome, or dementia. I prefer the last
termalthough it has been tainted by some authors who maintain
that dementia is by definition irreversible. Actually, a good per-
centage of the dementias are reversible, as discussed further in
Chapter 26 (p. 518). (Please note that boththe acute and chronic
syndrome imply the loss of function previously available. If a
patient is mentally retarded from birth, his examination findings
may be similar to those of a patient with the organic brain syn-
drome, but the term is not applied in this case. Conversely, one
should be very careful not to diagnose mental retardation in a
patient suffering from a reversible acute brain syndrome.)

Examination for the Syndrome of Cerebral
Insufficiency (i.e., Organic Brain Syndrome)

Again, this examination is actually the cognitive portion of the
mental status examination, which is performed out of sequence,
and possibly written up out of sequence for those whose case
records forms contain a statement of “patient reliability” on the
first page.

Examination for Disorientation

Types of disorientation. There are three spheres of oricnta-
tion: time, place, and person. Some authorities recommend a
fourth dimension, called situation, which I do not find useful.
Also, it is difficult to teach in that it requires the physician to
make some rather sophisticated judgments about the patient’s
ego defenses. For example, if a patient could not tell the doctor



the specific medical circumstances of his hospitalization, it
might be because the patient is disoriented to the situation. On
the other hand, it might be because previous doctors neglected to
inform the patient, or because the details are so dismal that the
patient is utilizing the ego defense of denial. Or, the patient
might not understand the question.

Disorientation develops in a stereotyped sequence. Orienta-
tion to time is lost first, followed by orientation to place, and
finally to person. When the patient is successfully diagnosed and
treated, the orientation returns in the same order: first the patient
remembers who he is, then he can remember (or be taught)
where he is, and finally he can be reoriented to time.

When the patient is disoriented to person, that is, when he
does not know who he is and cannot even tell the doctor his own
name, he is probably in a nearly stuporous condition. Diseases
that can cause this state (e.g., severe diffuse lupus cerebritis,
multiple staphylococcal brain abscesses) usually have many
other findings and do not constitute a diagnostic problem. Thus,
I shall say no more about disorientation to person.

We refer to teaching the patient where he is and to reorienting
him in the dimension of time because if the patient is found uncon-
scious in the streets and revived in the hospital, it is unreasonable
to expect him to know where he is or how many days have elapsed
unless someone tells him. For this reason, every patient who is
disoriented should be reoriented to the correct place and date,
which should be noted in the case record. Patients who are slowly
recovering from their cerebral insufficiency may pass through a
phase of intermittent disorientation.

Checking for orientation in time.  Simply ask the patient to
tell you the day of the month, the name of the month, and the
year.

This is easy to say, but sometimes difficult to perform. But
remember, this is part of the physical examination. Although
one is “only” talking to the patient, one is checking a very spe-
cific point and must be as tenacious as one is in the search for an
important diastolic murmur. This is not an open-ended interview
question, a historical review-of-systems question, or a social
chat. It is a critical part of the physical examination.

Students sometimes feel awkward about this point, but then
they also feel awkward about doing rectal examinations. The
student should consider the consequence of missing a possibly
reversible brain syndrome. The patient whose feelings were sup-
posedly being spared might remain undiagnosed and untreated,
and live out his days in a state mental institution in a vegetative
state. Those who believe that this does not happen should peruse
Chapter 26 (p. 518).

Some persons like to look up at the patient when they are re-
cording this material and ask the patient the date as if they, the
historians, do not know the correct date. This sometimes works,
but an evasive patient might turn to a patient in another bed and
ask him. And there are many other questions in the cognitive
examination, so [ tend to explain what I am doing: “I am going to
ask you a lot of questions now. Some you will know the answer
to, and some you won’t. Just answer the ones you can.” It is
better to be straightforward. Even the patient with an organic
brain syndrome might be able to perceive a subterfuge.

Some persons only ask the patient his birth date and then com-
pare it with his stated age. This device gives a few false positives
and many false negatives. Because we desire screening tests to
have some false positives, but no false negatives, this technique
is not recommended.
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I have heard a skillful attending physician ask patients di-
rectly, “You’ve been having a little trouble with your memory
lately, haven’t you?” with an accepting smile and in a tone of
voice that gives patients permission to report the problem. The
less confident neophyte has difficulty with this approach.

I require that the patient know the year, the month, and the
exact day, in order to be called oriented. Now many persons,
including me, pay no attention to the day of the month, and so
are technically disoriented to time. This does not mean that they
necessarily have organic brain syndrome, but they have failed
the screen, and the examiner must proceed to further testing
(vide infra). The point to be emphasized is that one can accept
false positives with a screening test, but no false negatives.
Thus, the patient must give the correct year (even on January 1),
the correct name of the month (not “Christmas” month because
the patient has noticed the hallway decorations) and the exact
correct day of the month (not weekday name), not even missing
by a single day.

False positives for disorientation in time. In addition to
normal persons who simply do not attend to the date, there are
other patients who commonly do not know the exact date. First,
there are very severe schizophrenics. While most schizophrenics
are oriented to time, some are either disoriented or so disturbed
that they cannot cooperate with the testing. Some patients with
very severe depression are likewise unable to give the date, but it
is not always clear whether they are truly disoriented or simply
unable to cooperate. A severely excited manic patient may have
so much tangentiality* and pressure of speech that he cannot
answer the question. Patients suffering from any of the Freudian
dissociative states may be unable to answer. This category in-
cludes Ganser’s syndrome, which is seen in prisoners and in-
mates of other institutions. Whatever the cause, patients with
Ganser’s syndrome always answer incorrectly, and thus appear
disoriented. However, they would also answer “four” to the
question “How many legs on a three-legged stool?” (Thus, they
are easy to diagnose, if not to treat.) I have also seen patients
who were either malingering or suffering from a hysterical con-
version reaction who appeared disoriented on direct questioning.
Finally, patients suffering from sensory deprivation will be dis-
oriented to time, regardless of whether the deprivation is experi-
mental, political, or nosocomial (as in patients who are immo-
bilized without vision after retinal surgery, or who are placed in
intensive care units withoutlight, time, or calendar cues). All of
these false positives can be easily diagnosed on affirmative
grounds by a competent clinician.

False negatives for disorientation in time. If the patient
with an organic brain syndrome notices that his physicians have
taken a very strong interest in his ability to recall the date, he
may take some steps to satisfy what he perceives as their wish.
For instance, some disoriented patients who have been repeat-
edly asked about temporal orientation learn to read the date from
the physician’s calendar watch. Others will keep a newspaper or
hospital menu at their bedside table so that they can glance at the
date when asked.

*Tangentiality refers to the habit of changing the subject of speech by
moving gradually away from it, at a tangent, and never coming back to
it. It may be distinguished from circumstantiality, which is used to
mean either (1) dealing with the subject in great detail or (2) circling
around the subject and eventually returning to it.
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One patient who was described as completely oriented put the
date 3 days in the future when 1 examined him. (Most disori-
ented patients put the date in the past.) When 1 examined the
examiners, | was told that his answer was always exactly three
days in the future, leading someone to conclude (erroneously)
that he really was oriented and did not need to be reoriented.
Further investigation revealed that the patient realized that his
doctors were interested in the date. Accordingly, he daily re-
moved his milk container from his breakfast tray and placed it on
his nightstand. Each time he was checked for orientation in time,
he read the milk’s expiration date from the container. As is so
often true in medicine, awareness of the problem may be the
solution.

In only one patient have | made the diagnosis of benign forget-
fulness of senescence, a diagnosis that is ordinarily to be es-
chewed. This patient complained of failing memory and was dis-
oriented to time, always being off by 1 day. However, she passed
every other test (vide infra).

Summary. If the patient is oriented to time, 1 may not do any
more of the cognitive portion of the mental status examination at
this point in the interview, unless there is reason to suspect one
of the rare false negatives. But if the test is positive, | proceed to
the rest of the cognitive examination, until I am convinced one
way or the other.

Checking for orientation in place. This test is useful when
the patient is obviously disoriented and thinks he is at home or in
an airplane. But it is not a very good screening test. Many false
positives occur if one is very rigid and requires a perfect answer
for the name of the hospital. (Some patients may know it is a
Veterans Hospital, but are unable to give the specific name. Or
they may know the name of the city, which is often a partly cor-
rect answer for certain hospitals, but in the case of the Veterans
Hospital, an incomplete one. If the name of the hospital has
changed, the patient may only know the former name.) Worse,
there are false negatives. Some patients with organic brain syn-
drome still know the name of the hospital. Accordingly, 1 do not
use this question often, usually proceeding directly to a test of
calculation.

Examination for Ability to Calculate

Performing the serial sevens test. The standard test is
called “serial sevens” because the patient is asked to serially
subtract seven from the residual of each operation. It is tradi-
tional to begin with the number 100. It goes like this:

MD: “Can you take 7 from 100?”
Patient:  “Yes, 1 guess so0.”

MD: “Go ahead.”

Patient:  “You mean 100 minus 7?”
MD: “Yes.”

Patient:  *. . . That’s 93.”

MD: “And 7 from that?”
Patient.  *. . . 86."

MD: “Minus 7?77

Patient:  **. . .79.”

MD: “Minus 7?7

Patient: “Uh, .. .72.”

MD: “Keep going. Seven from that?” (Note that you
should not help the patient by reminding him of the last num-
ber. The ability to remember that number is part of the test.)
Patienr:  “Uh, 65, .. .uh58 .. .51 ... "etc.

Such a patient is said to be able to do serial sevens.

Validation studies done during World War Il in California re-
vealed that sixth grade school children could go all the way
down from 100, with correction of their mistakes, in under 2
minutes (Hayman, 1941). This suggests that timed daily serial
sevens could be used to follow the progress of a given patient.
However, if you do that, remember to start from a different num-
bereach day, because the practice effect can permit a cognitively
impaired patient to learn the right answers just as a visually im-
paired patient can learn the letters on the eye chart. Forexample,
the second day start with 102, the third day with 105, and so on.

A teaching trick. If you doubt that a patient can “learn” serial
sevens, do the following experiment: Test the patient twice dalily,
once with different starting numbers, and once from the same star-
ting number (usually 100). Make the same measurements—
number of errors and seconds required to complete the test. If you
use the same prompting rules (no correction of errors and no en-
couragement to “go ahead and try"), there will eventually be a di-
vergence in the results, even with testing only twice a day, unless
the patient is recovering rapidly.

In contemporary use, the mistakes are not corrected, to allow
us the opportunity to observe perseveration (e.g., “93, 90, 83,
80, 73, 70,” etc.) on the part of some patients with the organic
brain syndrome. However, many patients with the organic brain
syndrome will not perseverate.

Most normal subjects will do serial sevens without a mistake
or with only one mistake in the first six subtractions. Two mis-
takes out of the first six is indeterminate, although it almost al-
ways implies a mild degree of cerebral impairment. But three or
more mistakes out of the first six, or an inability to continue, is a
reliable sign of organic brain syndrome.

Some patients are unable to finish the serial sevens, even with
errors. The neophyte may feel embarrassed for the patient. The
situation is best handled by smiling at the patient even when he
fails the task. Your attitude should be, “Maybe you can’t do that
test right now, but you were a good chap for showing me that you
couldn’t do it, and now that I have that piece of information, 1
will be more able to help you. 1 am your friend.” You might actu-
ally say something reassuring to the patient, such as, “1 don’t
really expect anyone tobe able todo all these tasks, butl want to
see how many of them you can do.”

If you think in your own mind that none of these tests are very
important in measuring the worth of the patient as a human
being, you will find that your instructions convey your accep-
tance of the patient no matter how well he performs. It will also
help you to feel less upset, so that you are not inhibited from
doing the test specifically in those situations in which it will be
most helpful (i.e. when the patient is most likely to fail).

False positives. A retarded person or one who left school in
the second grade in order to chop cotton may never have had the
ability to perform serial sevens. Because the test is intended to
detect loss of function, and one cannot lose what one never had,
the test is invalid in such a person, who should be identified by
the social history. Do not try to compensate by making the test



easier, say by asking the patient to perform serial threes, because
the normal results have not been determined. Serial fives are
worse than useless because the correct answer sounds the same
as a perseveratingone (95 .. .90 .. .85...80. . .etc.).

False negatives. There should not be any false negatives with
a properly performed test.

Examination for Impaired Memory

There are a large number of tests for memory. One can ask the
patient to repeat six digits forward or to repeat the last four of the
six, going backward. The individual digits should be given
slowly, one per second, so that the patient does not make com-
pound numbers out of them.

An alternate method is to give the subject three words to re-
member and see if he can recall them later in the examination.
Or one can ask the subject to remember three numbers. He
should be able to recall them after counting aloud slowly from [
to 10.

Persons who have never been to school pose special problems,
and special psychometric tests are available for them. A good
test is to ask the patient to say the days of the week backward.
Patients without an organic brain syndrome can always do this,
regardless of level of schooling.

At this point, you should be able to tell whether or not a per-
son who is disoriented to time has an organic brain syndrome. If
you are still having difficulty, you may wish to consider the fol-
lowing additional features of organic brain syndromes, both
acute and chronic.

Testing for Impaired Judgment and Abstracting Ability

Examples of questions that test for judgment are these: “What
would you do if you found an addressed envelope on the side-
walk and it had an uncancelled stamp on it?” Or, “What would
you do if you were in a theater and you noticed a fire?”

To test for abstracting ability, one can ask for the interpreta-
tion of proverbs such as “a stitch in time saves nine” or “a rolling
stone gathers no moss.” Alternately, one can ask how things are
alike, such as an apple and a pear, or a penny and a dime. Or, one
can ask which item doesn’t fit in a group, for example, an or-
ange, a nickel, and a banana.

(These questions are also good for examining the examiners.
Some people have accepted “banana” as the correct response to
the lastquestion, reasoning that the other twoare round, an exam-
ple of a concrete response. Similarly, a patient who gave an abnor-
mal concrete interpretation of the proverb [“a rolling stone will
never get green”] was judged cognitively normal by one examiner.)

Other Tests

The affect of a patient with an organic brain syndrome may be
labile and shallow, but it is usually not. I would never make the
diagnosis only on affect. Furthermore, it is difficult to teach
skills such as the evaluation of affect to a large group without
using videotape.

Some patients with an organic brain syndrome may halluci-
nate, but most do not. There are many other causes of hallucina-
tions (see Ch. 26, p. 518). Accordingly, this symptom is not
helpful in diagnosing or excluding an organic brain syndrome.

There are a large number of structured, scorable evaluations
of the cognitive portion of the mental status examination. Of
these, I recommend the Jacobs test, which was developed for use
with medically ill patients (Jacobs et al., 1977), or the “Mini-
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Mental State,” which has been extensively validated (Folstein et
al., 1975). The test I use, which is similar, is found in Appendix
2-1. This screening instrument will probably fare no better than
any of the established ones, all of which are imperfect in certain
circumstances (Nelson et al., 1986).

The EEG, actually a laboratory test, may be of value. In the
acute organic brain syndrome, the EEG will show a slowing of the
background rhythm compared with the premorbid tracing. Unfor-
tunately, it is of little use if there is no premorbid tracing available.
Furthermore, in some patients with a chronic organic brain syn-
drome, the abnormal cells that generate the slowed rhythm may
die, so that this diagnostic sign will no longer be present.

A number of psychologic tests may be available to the examiner,
including the Benton Visual Motor Test. A 10-point disparity be-
tween the verbal and performance subscales of the 1Q test (in
favor of the verbal) can also be a clue to organic brain syndrome.
The Bender Gestalt test, for which scoring systems are available,
is excellent. In the past, | carried the lastcard of the Bender Gestalt
test in my bag, because the inability to draw the two superimposed
polyhedra after viewing them was an efficient (positive) test for
organic brain syndrome. (The test is also sensitive; the ability to
copy the design accurately from memory is good evidence against
organic brain syndrome.) Since some certified psychologists ob-
jected to this, on the grounds that | lacked the proper wall hang-
ings, | discontinued the practice on the advice of my lawyer.

An alternate test is to draw two intersecting pentagons at least
one inch on a side, and ask the patient to copy it. All 10 angles must
be present and at least two must intersect to be counted correct,
but rotation and tremor are to be ignored (Folstein et al., 1975). The
drawings may be placed in the case record for making future
comparisons.

Self-Test

Write down three reasons why you want to identify the patient
with organic brain syndrome as soon as possible. (See Appendix
2-2, p. 30.)

For the attending. One of the major problems in teaching the
approach described above is the high opinion that the jejune (of all
ages) have of their own diagnostic ability. They are all convinced
that if there were any cognitive impairment in the patients, they
would surely pick it up without specifically testing for orientation.
Unfortunately, the only guaranteed way to dissuade them is to in-
terview some of their own organic brain syndrome patients whom
they thought “seemed okay to me.” Even this doesn't always work
the first time, since the illegitimately secure will always rebut, “He
must have gotten this way in the last 24 hours.” | have even tried
playing a tape-recorded genuine (unstaged) interview of such a
putatively “oriented” patient, who on direct questioning was disori-
ented by 20 years (see Ch. 26, p. 517), only to find on follow-up
members of that laughing audience making the same mistakes a
year or two later. Ben Hecht's description of John Barrymore's “last
performance” is probably the most dramatic example of how a per-
son with a known severe organic brain syndrome can deceive
keen but uneducated observers (Hecht, 1985).

Approach to the Elderly Patient

The most important thing to remember about elderly people is
that patients over the age of 79 years may still “see” themselves
as 39. 1 am not speaking of demented patients, but of normal
people. In my experience, this is probably even an understate-
ment. A 79-year-old may see himself as 59, or 39, or 19, or
sometimes all three in the course of one interview. The problem
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is that the interviewer has difficulty seeing the 79 year old patient
as a 19-year-old. And whereas the physician has experience with
many 79-year-olds, the patient has only recently become 79, and
that for the very first time. Thus, it is a novel experience for him,
and he must fall back on prior experiences in order to cope, just
as you will fall back on critical educational experiences from
your youth in times of medical crisis.

For the attending. A unique question to have a medical stu-
dent or young resident ask the older patient is this: “Mr. Smith,
when you were the age that | am now, what did you think your life
would be like when you got to be the age you are now?” The young
interviewer should be instructed to remain silent for 30 seconds
after any verbal interaction required to clarify the question for the
patient.

The main purpose of this exercise is to promote empathy, as
well as to broaden the education of the young physician. For exam-
ple, a patient whose present socioeconomic situation is different
from that of the resident will often surprise the resident by revealing
that his own aspirations and hopes were at one time the same as
those presently cherished by the resident. Also, some young per-
sons are detached from the old and impoverished whom they must
care for as house officers; the younger may feel that the older ar-
rived at their present decrepitude through some basic moral fault,
poor planning, or absence of youthful ambition. To learn that things
are otherwise may provide the young with a vicarious shared ex-
perience and the basis for better patient understanding.

Many patients over the age of 50 are secretly worried about
having cancer. If you keep that idea at the back of your mind
while doing the initial history and physical, you will be able to
listen perceptively to the patient’s fears. You can test this belief
by asking a direct (but not a leading) question about what the
patient is afraid you will discover, reassuring the patient, when
appropriate (Sapira, 1972), and observing what happens. Some-
times, when you wish to reassure patients about what appears to
be free-floating anxiety, you can ask about their fears; some-
times the anxiety is not as free-floating as initially believed. The
patients will be impressed that such a jejune-appearing person
could have perceived their innermost thoughts, and may at-
tribute to you great qualities of intellect and sensitivity, as a re-
sult of using this simple technique.

This reasonable and ubiquitous, albeit unspoken, concern
about cancer is to be distinguished from cancerophobia, which
is an unusual psychiatric disorder encountered more commonly
in the offices of internists than of psychiatrists. It is charac-
terized by a conviction on the part of the patient that he has or
shortly will develop a noxious cancer. Further, this cancer is ei-
ther producing no symptoms (and must therefore be vigorously
sought before it gets bigger) or it is producing symptoms whose
significance the patient feels is unappreciated by his doctors. Ei-
ther the doctor isn’t taking the symptoms as seriously as the pa-
tient feels he should, or his searching techniques are in some
way defective since the cancer remains undetected. Some pa-
tients seem to think that the cancers come and go, so that the
search may be extended for several years.

The Patient Who Seems to Be Changing His Story

When the patient seems to be changing his story, there are sev-
eral possible explanations:

1. The interviewer-historian may not be very good.
2. If there are several mediocre interviewer-historians, they

may be spending more time conversing with each other than
with the patient.

3. The patient may be retarded or have an organic brain syn-
drome, and simply be unable to remember, while attempt-
ing to be cooperative. Or he may not speak the language
well.

4. The patient may be overly cooperative because he does not
understand that the history is intended to generate informa-
tion that will determine the specifics of his treatment. He
may believe (especially in county, city, and other govern-
mental hospitals) that the interview is for the purpose of de-
termining whether he will receive any medical care at all.
Such patients will gladly change their account as often as
they believe the doctors want them to do so, in order to dem-
onstrate how compliant they are.

5. The patient may be changing his story because of a motiva-
tion that no one can figure out. This rarely happens, and is a
diagnosis of exclusion.

6. The patient is simply inattentive and cannot remember his
account without a great deal of review and repetition.

7. The patient is developing a relationship with his doctor that
is permitting him to remember previously unconscious
events that were not accessible to him during earlier inter-
views.

The Patient Who Is Vague

Bracketing and Other Forms of Forced Choice

In attempting to determine the duration or the frequency of a
symptom in a patient who is vague, a useful technique is to
“bracket” the correct answer by giving the patient extremes to
choose from, then reducing the size of the bracket. For instance,
if the patient could not tell you the duration of his symptom, you
could begin as follows:

Physician: “Was it about a day long or a year long?”

Patient: “Oh it didn’t last a year . . .”
Physician: *“Well was it a day long or a month long?”
Patient: “Oh I’ve had it for more than a month . . . 7

Physician:  *“Well, can you remember if you had it around
Christmas time?”

Patient: . . . now that you mention it, | remember 1 did
have it at Christmas.”

In this way, you can eventually narrow the estimate of dura-
tion within a range of one or two units of time, say months or
days. Even this limited information will often be useful.

Patients frequently have difficulty recounting frequency, es-
pecially when suffering symptoms whose frequency varies in a
phasic manner in the course of time. Thus:

Physician: “Do you get it once a day or once a month?”
Patient: “Well, some days | don’t get it at all, but when 1
get it, it's more than once a day.”

Physician: “When you do get it, would it be twice a day or
20 times a day?” (Focusing on frequency per day.)

Patient: “Oh, never 20 times a day.”
Physician: “How about 10 times a day?”
Patient: “On no, just two or three times a day, but a lot of

days 1 don’t get it at all.”
Physician:  “In an average week, how many days will you be



free of the symptom?” (Focusing on asymptomatic periods
per unit of time.)

Patient: “Well, last March [ would sometimes go sev-
eral weeks without it. But beginning here lately, [ noticed it
started coming at least once a week . . .”

Here, the physician has accomplished the following:

1. Determined how many times a day the patient will have the
symptom when he is symptomatic.

2. Approximated the frequency of symptomatic days.

3. Elicited the fact that there has been an increase in the fre-
quency of symptomatic days.

To determine exactly when this last change in frequency oc-
curred, the physician could now proceed as follows:

Physician:  *You say that you are having more days with [the
symptom]. When did you start having more days with [the

symptom]?”

Patient: “I’m not sure exactly.”

Physician:  “Well, did this happen a week ago or a year
ago?”

Patient: “Oh, it hasn’t been a year. But it has been more
than a week . . .”

The interview continues in a similar manner.

Being Persistent

Some patients are vague in ways that are not susceptible to
bracketing or other forms of forced choice. For example:

Physician: “Can you remember how you felt when your
mother died?”

Patient: “ ..lguesslcan...”
Physician:  *. . . Well, what did you feel then?”
Patient: “. . . Oh, I don’t know, I guess I don’t know.”

When confronted with such afrustrating response, it is tempt-
ing to change the line of inquiry. This tactic is recommended by
many experts, but I disagree. In the desire to get some informa-
tion, any information, the physician may rapidly slide from one
of the seven dimensions to another, never getting a complete
data base. It is better to persist, and to give the patient at least
three tries at answering the question. At that time, you can
change the subject to the difficulty the patient has with answer-
ing the question:

“

Physician:  **. . . I notice that you are having a lot of diffi-
culty talking about how you felt at that time. Why do you sup-
pose that might be?”

Patient: “...Now...maybe...uh...youknow,
[’ve started wondering lately, well actually how much did I
really like my mother?”

Although one doesn’t often get such a revealing answer, one
will never get a revealing answer by sliding off to another dimen-
sion or another question, without giving the patient a full oppor-
tunity to respond.

The Patient Who Is Addicted to Drugs or Behaviors

[t is a good idea to determine, as soon as possible, whether the
drug abuse, alcohol use, gambling, philandering, or other prob-
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lem is ego-syntonic or ego-alien (ego-dystonic). If the behavior
is ego-syntonic (that is, the patient accepts it and does not per-
ceive it as wrong or damaging to himself), one will not expect to
bring about a permanent change. If the habit itself (not just its
secondary consequences) is ego-alien, one may be more hopeful
about change.

To make this determination, simply ask the patient, “Why do
you want to stop this?”” Most intake interviews do not do this but
rather assume that if the patient shows up, he will be “com-
pliant” (see definitions in Ch. 1, p. 4, for a discussion of this
word).

The patient whose behavior is ego-syntonic will give a reason
that is contingent upon a specific time, place, situation, noxious
outcome, or other temporary factor, for example:

“I don’t want to be like that for my daughter’s wedding.”

“If they catch you doing that in that state, they are very hard
on you.”

“I told her that if she would, I would too.”

“Because now I have to stop until . . .”

While each of these may be a good reason to change behavior,
they will only apply for a period of time. To test the impression
that the behavior is ego-syntonic, one could counter each of
these reasons with an appropriate rebuttal:

“But what are you going to do after the wedding?”

“What are you planning to do after you pass through there?”
“I guess then if she doesn’t, you won’t have to either.”

“But then when that’s over, I guess you can start all over.”

This probing is not cruel to the patient because it is in his best
interest to arrive at an understanding of his true motivation. A
covert game involving the patient and the organization offering
care wastes the patient’s opportunity to change while making the
staff cynical. In the long run, it is best for the patient to know his
motive, and to know that the staff also knows. When he is ready
for a genuine change, there will be a responsive facility available
to help him.

Certain habituees are manipulative, and will learn to tell each
member of the staff what that individual wishes to hear. One
drug abuser gave each interviewer a different, highly convincing
reason for quitting. He told the student nurse that he wanted to
marry a fine girl, after telling the medical student that he wanted
to go back to school. The social worker heard that he wanted to
take care of his aging parents. The senior resident was told that
he wanted to take better care of his health. When an experienced
attending interviewed the patient, it became obvious that the
drug abuse was ego-syntonic. It should be noted that all of the
interviewers who believed the drug abuse to be ego-alien wanted
to believe that because the patient was very personable and like-
able (Sapira & Cherubin, 1975).

The Patient Who May
Be Involved in Illegal Activities

Although one can sometimes omit the introductory explanation
about why doctors take histories and ask so many questions
(once one can tell which patients are familiar with the pro-
cedure), one must always explain the reasons to any patients
who might be involved in illegal activities.

Such patients may be met with in jail, or at the hospital prior
to being sent to jail, or simply in the hospital after having en-
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gaged in an activity that could lead to a jail sentence. Such per-
sons have learned to be very suspicious of those in fiduciary
positions, such as lawyers, and those in positions of authority,
such as judges and policemen. A doctor may be perceived to be
in both categories. To all such patients, I say, “I may ask you
about things you do not want to discuss. If I do, then just tell me
you don’t want to talk about it, and we’ll go on to something
else. Itis more important to have good information to work with,
even if it is incomplete, than to have wrong information and
make mistakes in your evaluation.”

Even this introduction does not guarantee that the interviewer
will learn the whole truth. Patients have later approached me
(especially when they have been seen in jail), to tell me things
they had at first denied.

Whenever I think that a patient, especially one in a private
hospital, is seeking sanctuary or is getting “straight” for court
appearances, | ask, in the middle of an interview, “When is your
court date set?” As I say this, I look at the patient as if I am
certain that there is a court appearance approaching, and [ am
only uncertain about the date. The patient will inevitably look
puzzled and inquire further as to my meaning. I simply repeat
the original statement, up to three times.

If the patient does not tell me about the court date, or denies
having one, I may tell him that I had the feeling that there was
one in the offing, since his expectations for care were unusual,
given his chief complaint. Sometimes, this produces the desired
information. Sometimes, I am simply wrong. Over the years, |
have been surprised at how often my intuition has been correct.

If you decide to use this question, drop it unexpectedly into
the middle of the interview. Try to restrict it to those in whom the
answer is likely to be positive. That judgment is based on intui-
tion; I do not know how to teach it.

The Patient Who May
Have Other Legal Involvements

Physicians are increasingly consulted in cases in which the pa-
tient’s primary motive is not to obtain medical advice but to gain
compensation through the legal system, for example, to collect
disability payments, or an award in a personal injury case. It is
helpful for the physician to know this, because the court sched-
ule has a profound influence on the prognosis. The patient can-
not expect to collect benefits if he improves too much. This
knowledge can save the physician considerable frustration.

If you suspect that the record of the visit is likely to be sub-
poenaed, you must be particularly circumspect about writing
down information that should be kept confidential. In addition,
you will want to be especially precise about chronology related
to the incident that sparked the litigation.

The Patient Who Might Have a Factitious Disease

Autogenic illness (e.g., Munchausen’s syndrome) is sometimes
the final diagnosis in a patient with a complex and puzzling
story. The interviewer whose mental status examination goes
beyond “‘oriented times three,” and who does more than a per-
functory “coffee, tea, or milk” social history, may suspect this
diagnosis during the first interview.

An interactional style characterized by “truculence and eva-
siveness” has been described in patients with Munchausen’s

syndrome (Ireland et al., 1967). The patient’s affect may not be
immediately appropriate to the verbal content of the interview.
There may be self-contradictions within the historic material,
andthe patient may try to avoid discussing any one aspect of the
past medical history in depth. The failure of all attempts to lo-
cate family members at the given addresses and telephone num-
bers is a “‘positive” diagnostic sign, said to be highly sensitive
for the pseudologia phantastica variant of Munchausen’s syn-
drome (Sapira, 1981).

When the diagnosis of any autogenic illness has been estab-
lished, it has been suggested that the patient should be gently con-
fronted by the internist in the presence of the psychiatrist, who can
then initiate a relationship in a supportive nonjudgmental manner.
My approach has been to initiate psychiatric consultation from the
beginning, regardless of the issue of confrontation. First of all, not
all physicians are capable of participating in direct confrontationin
a gentle manner, especially after they have been through a diag-
nostic wild goose chase. Furthermore, if one views the patient's
total behavior as a biologic event, one can quickly formulate a hy-
pothesis (usually affirmed later) that this specific pathologic be-
havior is, for the time, the patient's only way of communicating an
intense distress. If so, it may be impossible for the patient to “con-
fess”when confronted, and usually such patients do not “confess.”
Even if they do, that is no guarantee that the behavior will cease.
There is always another doctor and another hospital. Therefore,
one would wish to initiate the patient-psychiatrist therapeutic al-
liance independent of the presenting iliness and before any con-
frontations. The psychotherapeutic process would presumably
broaden the patient’s repertoire of coping responses beyond the
production of autogenic disease.

Almost all “medical” patients have some underlying psycho-
pathology, at the very least, life's everyday unhappiness and prob-
lems, about which they will gladly unburden themselves if given
the opportunity. A psychiatric consultation can be presented as an
“opportunity” to assess the consultant's ability to help resolve the
patient's personal problems, independent of the internist's diag-
nostic evaluation, which will proceed parri passu. After diagnostic
closure, the internist now has a number of options. He may con-
front the patient, or he may simply tell the patient, in a nonaccusa-
tory manner, as in the case of a warfarin eater, “We have found
some warfarin in your blood on admission, but its effects are all
gone now. This condition should not recur.” Finally, even if an an-
gry internist confronts the patient in an accusatory manner, there
is a preestablished patient relationship with another physician, not
related to the subject of the diagnostic physician's anger (Sapira,
1981).

Sexual Orientation

It is important to determine not only the patient’s sexual orienta-
tion(s), but also his sexual behavior with various types of part-
ners. I simply ask, “With whom do you like to have sex?” and
wait for an answer. Some patients become confused by this ques-
tion, to which they believe the answer should be obvious, so one
can add, “Do you prefer men or women as sexual partners, or
both?” Watch the patient’s eyes during this question. Some dis-
trustful patients will break eye contact or flick theirglance down
at your pen and up again, if you have not earned their confi-
dence. Patients who are worried about their sexual orientation,
but who are not yet active, may also respond in this way. (Of
course, generalizations such as the correlation between good eye
contact and trustfulness are not perfect, but are simply re-



minders of the importance of observing nonverbal behavior, and
the potential effect of social forces on historical responses.)
Next [ ask how active they are sexually at the present time,
and possibly when they were last sexually active. Then I inquire
about the specific descriptions of behavior if this is important.
Recording this information in a manner that preserves con-
fidentiality is covered in Chapter 4 (p. 67).

The Patient Who Is a Member of
a Subculture with Its Own Jargon

The single principle to be observed with a patient of this descrip-
tion is not to use the individual’s language unless it is completely
natural to you. This is especially true for the language of the
criminal, drug-abusing, or juvenile subcultures. Remember that
language serves a protective function. Permit the patient to
maintain that protection, or he will have to achieve it in some
other way.

Many recognize the protective function of language, but as-
sume that if they show themselves to be cognoscenti, or even if
they show their interest by trying to “get into” the language, the
patient’s natural cautions will disappear. In fact, the contrary is
the case.

Once the patient has sufficiently assessed you and decided to
accept you as a physician, he will not need to hide behind the
mask of his argot.

There are certain obvious situations in which it may be in ev-
eryone’s interest to violate the rule. For example, the physician
who sees a patient in the emergency room for a stab wound
needs to know whether the patient has been “juked” or
“stobbed,” to help assess which internal organs are likely to be
involved. (The assailant’s knife points up in “juking” and down
in “stobbing.”) If the patient uses unfamiliar terminology, the
physician must ask its meaning if he is not sure he under-
stands it.

The Non-English-Speaking Patient

For interviewing the patient who does not speak English, the
student should collect articles from the better throw-away jour-
nals, such as Resident and Staff Physician, which formerly
printed bilingual clinical examination synopses, including pho-
netic pronunciation guides. These should be kept in view of the
patient and the interviewer should point to the phrase as he pho-
netically pronounces it. This permits a literate patient to under-
stand, even if the interviewer is not an excellent phonetic mime.
I tear such pages from the journals as they appear, or as someone
tells me about them. Occasionally, several will be reprinted to-
gether. For a nominal price, they are available from Resident and
Staff Physician, 80 Shore Road, Port Washington, NY 11050.
Blue Cross also publishes a similar text, oriented to the traveling
patient and less useful for the physician. A data-base form for the
Spanish-speaking patient is given in Appendix 4-1. South-
western Medical Dictionary: Spanish-English, English-Spanish
by Margarita Artschwager Kay (University of Arizona Press,
Tucson, 1977) is especially good because it includes idiomatic
expressions.

In some hospitals, the social service department keeps a list
of translators available. When using a translator, especially a
member of the patient’s family, special care must be taken to
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preserve the patient’s privacy, by swearing the translator to se-
crecy. The translator is never to reveal anything that he hears to
anyone, and is never to speak of it again. He may be asked to lift
his hand as in taking an oath, and to translate the exchange for
the patient. By watching the patient, especially his eyes, during
the translation, you can often perceive whether the patient has
completely accepted the translator or not.

You should address your remarks to the patient, not to the
translator, because sometimes the patient will understand part of
what you say, and you will be better able to read the patient’s
nonverbal messages if you are looking at him directly.

The biggest problem in my personal experience has been the
patient who speaks a little English, enough to carry on a conver-
sation, but who does not have sufficient vocabulary to get
through a review of systems. In this instance, the patient may
agree to statements that he does not fully understand, in order to
please the physician. As always, it is better to have incomplete
information than wrong information. Stating the same question
in several different ways at different points in the interview (in
order to be sure you have consistent answers) may be helpful.
(This technique is also good for English-speaking patients, since
it is surprising how often the patient has not understood a ques-
tion, but has answered it anyway.)

The Patient Who Cannot Hear Well

The patient may be able to hear better if you place your stetho-
scope’s earpieces in his ears and speak through the bell. This
method was invented by Laennec.

Your tape recording equipment can be useful here, if the pa-
tient does not have an adequate hearing aid but can benefit from
amplification. Place the earpiece in the patient’s ear, or better
still, use stereo earphones, since these also help block the am-
bient noise. Speak into the microphone yourself. With the ma-
chine set on “‘record,” its amplifier will serve as a hearing aid for
the patient. It is easier to speak in a civil tone when you do not
have to speak loudly to enable the patient to hear. If there is not a
tape in the machine, it can still be used in this manner by push-
ing “‘eject,” then depressing the “record” lever.

In any situation involving hearing impairment, it is useful to
attempt not to raise the pitch of your voice as you increase the
volume. Many persons have a greater loss for high-frequency
tones than for middle- and low-frequency tones. If one follows
the natural instinct to shout at a higher frequency, the gain in
volume may be offset by the move into a frequency range at
which the patient’s hearing is more severely impaired.

If the patient is completely deaf, I take the history witha type-
writer, letting the patient also type in his answers if he prefers.
This lengthens the interview, but not as much as you might
think, providing that the patient is not also visually or cog-
nitively impaired. Admittedly, the review of systems portion of
the interview can be quite boring, and this is one of the few sit-
uations in which I would gladly use a printed form.

The Hostile Patient

Quite often, one will become aware at the beginning of the inter-
view that the patient is very hostile. Sometimes, the patient
seems specifically angry with the interviewer. One method of
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handling this situation is simply to say to the patient: “Gosh, Mr.
Smith, you seem awfully angry, yet you can’t be angry with me
because we have never met before. What has upset you?”

It may develop that the patient is upset because his lunch tray
was late. Or he may have been treated in a demeaning manner in
the admitting area. Or he may be reacting to some other frustra-
tion that preceded your entrance into the room. Of course, if the
patient starts out in a good mood, but becomes angry in mid-
interview, it may well be that you have induced the hostility in
some manner. In that case, it is a good idea to stop the interview
and ask the question above. By finding out what you did that was
offensive, and dealing with it in a considerate manner, you can
reestablish rapport in the interview.

The Patient Who Refers
to Himself as a “Guinea Pig”

Patients often refer to themselves as “guinea pigs,” especially
whenthey are in a teaching hospital. In dealing with this percep-
tion, one must first determine what the term guinea pig means to
the patient. Probably the best way to do that is to ask the patient.
(The concept of ego-syntonicity can be applied here.)

If the patient feels that he is the object of experimentation,
with no benefit to him (as in a drug study), or that he is being
used for education of students and house staff, again with no
personal benefit, then the use of the phrase is clearly pejorative.
Inthat case, one must dispel the patient’s fantasies; or if the per-
ceptions are accurate, one must help free the patient from the
situation.

On the other hand, some patients who were the first in their
city or the first in a given hospital to have a certain experience
are very proud of this. In this case, the term guinea pig is not
pejorative, but complimentary, or at least indicative of a psy-
chologic situation wherein the patient may gain some sense of
mastery of an otherwise noxious circumstance.

In fact, most of the time the phrase guinea pig has both con-
notations; in other words, the patient feels ambivalent. Here one
should, as best one can, “align oneself with the patient’s ego”
and support the positive meaning of the word while dealing (as
above) with the negative.

The Patient Who Will Only
Be Examined by a ‘“Real Doctor”

It is tempting for the resident to show solidarity with the team
and to reject in turn the patient’s rejection of the student or the
intern. However, it is better to defer making any kind of response
until one has assessed exactly what is conditioning the patient’s
behavior, which is in no way ccncerned with the specifics of his
care, but rather with the age of those who will provide his care.
Sometimes, it is the patient’s way of distracting his own atten-
tion from more frightening problems. At other times, it is a re-
flection of prior feelings, which he was unable to express (or per-
haps even to experience at a conscious level) while he was in the
situation that elicited them. (For example, they might have been
feelings such as anger, resentment, or envy, which were unac-
ceptable to that particular patient’s makeup). Sometimes the pa-
tient is angry at a specialist upon whom he feels very dependent.
Since he cannot express his anger at the specialist, he may dis-
place them onto more acceptable targets— like house staff who

are like such a specialist but not in a preexisting dominant rela-
tionship to the patient.

Theabove is an example of thesetoftransference relationships,
which are ubiquitous in clinical medicine, although generally dis-
cussed only in the context of psychiatric interviews (e.g., MacKin-
non & Michels, 1971). In the example the transference is negative,
in terms of its predominant affective tone. Often, the physician is
inclined to respond with a countertransference, a relationship that
flows from physician to patient. For instance, if a patient who re-
fused to let the intern examine him reminded the supervising resi-
dent of one of the resident’s past relationships, and if the resident
reacted to the patient noxiously but within the rules of that prior
relationship (as if the patient were the other person in that relation-
ship), then we would say that the resident had a negative coun-
tertransference to the patient.

Positive countertransference (where “positive” again refers to
the affective tone) can be just as neurotic and destructive as the
negative type. For instance, if a patient experiences a positive
transference to the physician and attempts to seduce him, the
physician might allow her to succeed, if he is having a positive
countertransference. Yet the outcome for the doctor—patient rela-
tionship might ultimately not be “positive,” either in terms of pre-
dominant mood tone or the achievement of therapeutic goals.

The Patient Who Asks Personal Questions

Questions about the interviewer’s personal life may involve sev-
eral different types of transference, or they simply may reveal
concern about the interviewer’s ability to understand or help the
patient. Experienced interviewers generally recognize the mean-
ing of the question, and know when it is best simply to answer it
directly, but beginners are generally advised to inquire of the
patient, “What did you have in mind?” or “What leads to your
question?” Sometimes the interviewer may want to try to inter-
pret the meaning of the question for the patient: “Perhaps you ask
about my age because you’re not sure if I’ll be competent to help
you?”

Patients who attempt to socialize should be tactfully dis-
couraged, by saying something like this: “'m your doctor. If we had
a social relationship, my objectivity would be lost.”

The Organ Recital (or “By the Way, Doctor . . .”)

Quite often in the outpatient practice of chronic disease medicine,
the patient asks you about an organ other than the one you had
been attending to, just as he has his hand on the doorto leave, and
just as you are getting the chart ready for the next patient.

For example:

Physician: “. . and | will give you an appointment for 3 months,
so that we can be sure that your blood pressure is under good
control.”

Patient (rising to leave): “Thank you, doctor.”

Physician (signing his note and filing the chart): “Any time.”
Patient (reaching the door): “. . . What about my shortness of
breath?”

Physician (looking up, startled): “What shortness of breath?”
Patient: “| get shortness of breath.”

Physician (flustered): “Shortness of breath! You never told me
about that.”

Although patients may switch from organ to organ (hence the
name “organ recital’), some patients stay within one organ



system, alternating symptoms. Some describe the syndrome in
this way: “As soon as one thing is fixed, something else goes
wrong.”

Like most syndromes, this one has multiple etiologies. One of
the most common is a failure of the physician to attend to the pa-
tient as a person because of an exclusive concern with the pa-
tient's various organs. Therefore, in order to deal with this treatable
cause, one must return to paying attention to the patient.

One method is to stop near the end of the interview and ask, “Is
there anything else you wanted to tell me about or ask me about?”
Then wait and let the patient talk for as long as he wants, even if he
is talking about psychosocial concerns.

Of coursethereare some situations in which that method will not
work. It is well worth remembering that the ticket of admission to
seeing the doctor is a “complaint.” We ourselves speak of the med-
ical skill required to determine the patient's “chief complaint.” Most
patients would feel very strange about telling a doctor, “I really
don't feel too bad, but | am worried about something going on (at
home or work) and want somebody | trust to talk it over with.” Fur-
thermore, some physicians would be startled by such a request,
because they have effectively, but unconsciously, trained their pa-
tients not to say such things to them. In that situation, the patient
has no recourse other than to pause, with his hand on the door (a
safe position from which he may escape if he does not get the an-
swer he wants), and try to titillate the doctor back into paying atten-
tion to him by offering the doctor something he knows the doctor
will respond to: complaints referable to organs.

The Aphasic Patient

For an aphasic patient, one “without speech,” the history might
have to be constructed from data gathered from old charts and
from interviews with the patient’s family and friends. The main
problem arises when one does not realize that the patient is ap-
hasic and keeps trying to interview the patient when one should
give up.

Aphasia is discussed more fully under the neurologic exam,
but two “pearls” are worth mentioning at this time.

Don’t diagnose aphasia too quickly in the absence of other
neurologic findings.

Do not confuse aphasia with an organic brain syndrome,
schizophrenia, retarded depression, or dysarthria (the inability
to articulate sounds clearly, see Ch. 26, p. 466).

The Evasive Patient

If an oriented, otherwise cooperative patient withholds information
in selected areas of the interview, you should proceed as de-
scribed below.

Step 1

Ask the patient why he did not tell you what you asked (whether
about sexual matters, suicidal ideation, hospitals where he has
been, etc.). You must make clear to the patient that you are not
simply repeating the query, but rather you are asking a new ques-
tion, namely why he will not answer the original query.

Patients will usually make one of three types of response:

A. There may be alogical reason based on fear of what you might
do with the information. If their fears are specific but incorrect,
you can reassure them. Alternately, their reluctance may be
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diffuse and nonspecific. For instance, they may wish that you
do not make a written or electronic recording of what they say.
In that case, you should turn off the tape recorder or put down
your pen.

B. The patient may have come to a conclusion based on the as-
sumptions inherent in a delusional system. For instance, the
patient may refuse to give you information about sexual ac-
tivities because of his fear that you might report it to the FBI or
the CIA. You should gently undercut any statements that are
fantastic; you might assure the patient that you don't work for
those organizations, but rather that you work for the patient.
Then you should pursue his system of thought, particularly if
he persists in irrational beliefs.

C. The patient may not even be willing to discuss his refusal to
answer. In that case, proceed directly to the next step.

Step 2

Ask the patient, “Why have you come here?” This returns the inter-
view to the subject of the original doctor-patient relationship, be-
cause the patient will usually say the visit was for an evaluation or
treatment or relief of a symptom. If the patient is one of the few who
gives a reason that is inappropriate and/or discordant to the origi-
nal chief complaint, this discrepancy should immediately be
pointed out and pursued. Most patients, however, will refer to their
original reason for coming, which falls into the general category of
“I-want-you-to-help-me-with-something-doctor.” For these pa-
tients, proceed to the next step.

Step 3

Tell the patient, “I want to help you, but in order for me to make
correct decisions, we have to have correct information on which to
base those decisions,” or words to that effect. Whatever the other
words, the sentence should begin with, “| want to help you, but
..." and the second half of the sentence should use the first per-
son plural, which is grammatically incorrect but psychologically
sound. This sentence helps to prevent the consultation from be-
coming a doctor-versus-patient battle. It reminds the patient that
you want to help, but that your assistance derives from a mutual,
joint, team effort.

(At this point, most patients will give you the requested data and
also the real reason for their withholding it in the first place. These
reasons should be dealt with at this time as described in step 1,
parts A and B, if appropriate.)

Step 4

A very few patients will still withhold the information. If the specific
information does not seem to be critical at this point, you should
proceed with the historytaking. Upon discovering that they have
not been rejected, some patients will later disclose the requested
information. However, if the withheld information is critical to the
diagnosis and treatment, the patient should be apprised of your
opinion in this regard. Then instruct the patient to return to the of-
fice in a week to resume the consultation, giving the patient the
option of canceling the appointment if he still feels that he cannot
trust you. It is essential that this step be carried out tactfully and
considerately so that it will not be viewed by the patient as punish-
ment or rejection. For instance, one might explain to the patient, “|
can't proceed without this information. | certainly respect your pri-
vacy, but Iwantto do right by you, and in order to do that, | need to
have this information. Why don't you come back in a week, and we
can continue the consultation at that time. If | were to try to make a
decision for you at this point, | am afraid that | would be wasting
your time and money, and worse, we might erroneously come to
judgments that might not be in your best interest.”

Some critics have argued that this technique is not suitable for
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situations in which there may not be a “next week” (as in the emer-
gency room). What to do then? Part of the medical art is deciding
which problems are solvable and which are not; | have no solution
for this interviewing problem in “no next week” situations. However,
those who insist on solutions for every problem, or who believe
that they can somehow make a correct diagnosis without obtaining
the necessary information, must also believe in miracles. For
them, | suggest they visit the tomb of the Voodoo Queen Marie of
New Orleans, located in the Basin Street Cemetery. A century af-
ter her death, the upkeep on this tomb is still maintained by dona-
tions from her grateful followers, to whom she has granted
miracles.

The Uncooperative (“‘Noncompliant’) Patient

Is the Patient Taking the Medication?

Numerous studies have shown that outpatient “compliance” with
the physician’s prescription ranges from 70% to as low as 30%
(e.g. Blackwell, 1972). It is essential for the physician to determine
whether or not a patient is truly taking his medication. If not, this
(biologic) event may give useful information about the patient's in-
teraction with his physician, but is not to be taken as evidence for
any enduring character trait of the patient.

There are a number of strategies that may be employed. It is an
unfortunate paradox that they all work best for those physicians
who need them least. Before beginning your inquiries, you must
seriously and honestly consider how you will react if the patient
states that he is not taking his medications. What will you do, say,
and feel? Will you view the patient's behavior as an event with past
determinants in the patient's life, or as a personal affront with past
determinants in your own life?

One way to find out how you really feel about such things is to
ask yourself what you did the last time you felt, but did not know,
that the patient who said that he was taking his medicines as pre-
scribed was in fact not doing so? Did you simply order drug levels,
or did you share your feeling with the patient in a way that opened
communications? If the latter, did you come to believe the patient
when he stated that he was taking his medications as prescribed,
or did you then order a drug level as an opening gambit in cops and
robbers (rather than as, possibly, evidence of a problem with the
patient's metabolism of the drug)? Remember, if you entered clini-
cal medicine to become a detective, the patient should be your cli-
ent, not your chief suspect. Nor should you be deceived by those
with more experience than you who claim to be able to predict
which patients are “compliant.” When the issue has been scien-
tifically studied, and the results analyzed for statistical signifi-
cance, physicians have not been able to predict “compliance,” and
their ability does not improve with increasing experience. In one
study, the physicians’ prediction that the patient was not taking his
medicine as instructed proved to be erroneous 75% of the time
(Mushlin & Appel, 1977)!

Here are the techniques:

1. Acknowledgment

“I know how terribly hard it is to remember to take all those pills
every day. How many times a week do you think you have trouble
taking all your pills?”

Or: “I know howhardit is to keep taking those pills for your blood
pressure when you feel perfectly well. Which of them do you think
you skip most often?”

Or: “When you went to visit the family on the Coast last month, |
guess you went off your pills. How long after you came back did
you start taking the medications again?”

Or: “How can you remember to take your medicine on the
weekend?”

Or: “What happened the last time you told one of our doctors that
you were not taking every single one of those pills?”

Remember that the purpose of the question is to facilitate com-
munication, not to replicate the tone of a Gestapo interrogation
(see p. 000.)

Quite often, none of these questions seems to work at the time.
The patient may convince you that he has taken all of his med-
icines, but later will tell you that he has not. Or he may “try you out”
by telling about a time with another doctor that he did not take all
his medications but could not tell that doctor. In that case, try to
learn the patient’s fantasies about what the other doctor would
have done. This is the patient's chance to tell you about his feelings
toward all doctors, including you. The time invested here will pay
good dividends later.

2. A Diary

Many clever physicians who have their patients keep diaries for
diagnostic purposes do not realize that the diary may also be used
therapeutically. Ask the patient to keep a diary of all the times that
he forgets to take his medicines and bring it in on the next visit.
This accomplishes several purposes. First, it makes it legitimate
for the patient to tell you that he has not taken his medications.
Second, it may decrease the number of skipped doses by requiring
the patient to attend to the issue more closely. It is often easier to
take a pill than to find the diary and a pencil. Third, it makes the
patient a more active participantin his medical care. Finally, it is an
expression of trust between doctor and patient.

3. Sharing the Decision Making

To empower the patient while using a preventive technique, give
the patient a choice of the medications to be prescribed. Give a
brief description of their differences, and allow him a choice where
possible. Most patients will turn the choice over to you again, but at
least they will not feel trapped into a particular drug. Eliminating
this sense of being trapped seems to be very important for some
patients.

None of the above are definitive methods comparable to the
tricks we use to elicit a subtle heart murmur. All of them can be
ruined by the physician’s tone of voice or subsequent behavior.
They are simply facilitators. How you react to the patient's admis-
sion of skipping medications is the most important factor.

The Counterphobic Patient

One type of noncompliant patient of special interest is the one who
is engaged in counterphobic behavior. The patient wishes to deny
thedisease, the illness, the doctor’s prognosis, and its significance
to him. One way-to do this is to stop taking the prescribed medica-
tions. When nothing disastrous happens immediately, the behav-
ior works well in helping the patient to deny his illness. However, as
in a patient with congestive heart failure, the continued omission of
the medication eventually, perhaps 2 weeks later, may result in a
hospital admission for what the doctor sees as the same condition.
But the counterphobic patient has had 2 solid weeks of reinforce-
ment for his belief that the original illness is gone and that the doc-
tors were wrong. The new symptoms, therefore, are seen as evi-
dence of a new disease, about whose prognosis the doctors may
once again be in error. Obviously, such patients should not be
scolded, and threats of a bad prognosis may not frighten them,
since they have already proved the physician wrong.

Sometimes a counterphobic tendency will be spontaneously
manifested in the interview; the patient will appear to be proud of
not taking his medications. But most of the time, the physician
must be aware of this possibility, and actively look for evidence of
this type of behavior.



Dealing with Fantasies

A fantasy is a private, imaginary scenario. If it is conscious, the
fantasizer knows that it is imaginary. The fantasy embodies some
belief. It is set in the dimension of time, and may be in the past,
present, or future. Those set in the future are the most important
for medicine.

We all have fantasies; a daydream is one type. But the fantasies
of patients that concern us are different from daydreams in several
important ways. Daydreams usually have a positive affective tone
(e.g., the “day | won the Nobel Prize”"). Patients’ fantasies often
have a negative tone (e.g., “If | let them do a lumbar puncture, | will
become paralyzed from the waist down”). Even those with a posi-
tive tonemay interfere in the doctor-patient relationship by bringing
in a degree of unreality. (e.g., “If | let the doctor do this biopsy, then
maybe he will like me enough to give me a special medicine that
only he can obtain and that is the only medicine that will keep me
alive”). Often we do not learn of patients’ fantasies unless we are
particularly good interviewers, or unless they prohibit us from
doing something important that we wish to do.

Psychiatrists and others comfortable with projective tests are
good at learning of patients’ fantasies. Sometimes, as with Ror-
schach cards, they ask the patient to create a fantasy or they may
ask the patient to make three wishes. Many doctors seem uncom-
fortable with such methods, and for them the simplest way to learn
the fantasy is to ask about it. For example:

“I know thatyoudon’twantus to do the lumbar puncture, and |
understand that you feel strongly about it. And | know you un-
derstandhow importantitis. lwaswonderingifyoucouldtellme
just what you think a lumbar puncture is?”

or.“. . . tell me what you think a lumbar puncture means?”

or. “ .. tell me what you think of when you hear the words
‘lumbar puncture.™

or: “What have you heard about lumbar punctures?” In a pa-
tient who was reluctant to have a biopsy, you might say, “What
kind of thoughts come to mind when you hear about a biopsy
like yours?”

or:“. . . what do you think is going to happen after the biopsy
is done?”

or: “You were dead set against the biopsy yesterday. What
made you change your thinking?”

The important thing is to ask the provocative question, and get
the patient to start talking. Eventually, the fantasy will be produced.
Now, you will understand the belief system upon which the pa-
tient's conclusion was based, and can deal with it openly, in some
cases by undercutting it. For example:

“I have never had a patient become paralyzed from the waist
down, or any other place for that matter, after a lumbar puncture.
In fact, if | thought that could happen to you, | would not have
suggested it."

or: “There are neurologic procedures in which something like
that can happen, but this is not one of them. It is true that some
people get a temporary headache afterwards, but there is no
paralysis.”

In this example, the imbedded belief system is: “Doctors can
hurt you as well as help you; this one might hurt me.” While one
may not be successful at overcoming the belief and altering the
patient's behavior, without getting the fantasy out into the open,
one will only be skirmishing at the border.

Physicians have fantasies too. If you find yourself getting angry
while interviewing a patient, you might ask yourself which of your
fantasies the patient has interfered with. Many times, he has chal-
lenged what has been called the Omnipotence Fantasy. Physi-
cians wish to believe that they have powers much greater that
those they really do possess, particularly over life and death. (In-
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deed, these fantasies receive powerful cultural reinforcement.)
The patient who dies, or who fails to respond to treatment, may
undercut the physician’s fantasy of omnipotence, producing a very
negative affect, usually in direct proportion to the power of the fan-
tasy’s positive affect. Often these fantasies are not completely con-
scious, but are still powerful motivators of behavior.

The Patient Who Begins to Cry

If the patient begins to cry, this is a signal that indicates that the
interview technique was successful in eliciting emotion laden
material, and in a manner that permitted the patient to express it.
Givethe patient a tissue, and permit him to finish crying. Do not
abandon the patient either directly by leaving the room, or indi-
rectly by letting the crying patient leave while the physician re-
mains in the room.

The Patient Who Is Undiagnosable

Certain patients who are not suffering from hysteria or conversion
come to the physician with objective complaints that have eluded
diagnosis. (By objective, it is meant that the patient reports an
event that occurred at a clearly stated time, and which the physi-
cian can record.) | wish to indicate clearly that patients do not have
imaginary symptoms. (I can do this in the current intellectual cli-
mate only by rejecting the Cartesian duality of objective versus
subjective.)

With clinical experience, one can often discern at the beginning
whether these patients are undiagnosed or undiagnosable. An ex-
ample of the former is a patient who is suffering from acute inter-
mittent porphyria, a diagnosis that no physician has thought of and
confirmed with appropriate laboratory tests. An undiagnosable
patient, however, is one whose symptoms are not yet part of any
syndrome or disease described in the scientific medical literature.
Such patients remind us of the imperfections of science and hum-
ble us with the inutility of scientific medicine in their cases. Some-
times, we become angry and call them names, but these names
are not collectively or individually a diagnosis, as scientists under-
stand that term.

A Method

1. If, at the end of my history and physical | am concerned that
the patient may be undiagnosable, | say, “I must tell you that of the
patients | see in consultation, I am only able to make a diagnosis in
about half of them. We doctors are very good at diagnosing bad
diseases, that is, diseases that need urgent surgery or strong
medicines. But there are many other patients who have symptoms
that come and go, in whom we never make a diagnosis.”

Sometimes, with a sophisticated, relaxed, and intelligent patient
| might add, “Diagnostic medicine originated in the 19th century
from the autopsy table. So, most of the diseases we know about
are diseases that are very bad and killed people. But there are
many other diseases that don't kill people that we don’'t know
about. Half of the patients | see are in the latter group.”

2. Ithenstate, “l am going toorder afewlaboratory tests and X
rays, but there is a very good possibility that all of these tests will
be negative. We can then be sure that you don't have a bad dis-
ease that requires surgery or strong medicines. However, if you
have one of the mild diseases that doesn't kill people, we may not
yet have a test for it, and all the tests may come back negative.”

3. Ithen ask, “How do you think you will feel if all of your tests
are negative?”
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Patients’ responses to this question are quite revealing and can
usually be easily dichotomized. One group of patients will say, “|
will be so relieved.” Or, “l don't think there is anything wrong; | only
came because my (significant other) wanted me to come in.” Or, “I
won't be surprised, | figured | was just getting old.” i

But another type of patient will say verbally and/or visually,
“Well, | know there is something wrong; why can't you find out?”
Or, “Do you have to find out the name of the disease?” Or, “Can’t
you just give me something?” Or, “How can you be sure it isn't my
(organ or disease important to the patient)?”

Although this problem may seem to be beyond the bounds of a
clinical diagnosis chrestomathy, it is important to know what you
are going to say at the end of the workup, or else one's clinical
examination of such patients can become desultory. Since these
patients eventually will contract a disease, at least the one that fi-
nally kills them (no one lives forever), one wishes to continue prac-
ticing good diagnostic medicine with such patients.

Question: What do you put on the insurance form?

Answer: | put down one of the acceptable nondiagnoses
such as psychophysiologic nervous system reaction. | tell the pa-
tient that | am going to put such a diagnosis down. If the patient
asks what disease they have, | say something like, “Mrs. Smith,
you have Smith's disease; you are the only one who has it.” This is
not said flippantly, but in a manner that indicates that the patient
does not fit into a pigeonhole and is recognized to be an individ-
ual. It can also be a useful statement to make for those patients in
whom one is continuing the use of insight therapy.

The Demanding Patient

Some patients pressure the physician with an insistent demand
for rapid treatment or laboratory procedures. The physician who
has grown in his diagnostic skill and has confidence in his
method will usually communicate this to most patients who sim-
ply wantrelief. Other patients, who want to ““master’” the doctor-
patient relationship will not be comforted by the competent phy-
sician’s communication of security in his diagnostic method, but
will attack it. The sequence of diagnostic maneuvers (history,
physical examination, laboratory tests) should be explained pa-
tiently once. If the request for intervention becomes repetitive,
the physician may choose to interpret it as a symptom: “Mr.
Smith, you keep asking me for a prescription, but I haven’t yet
figured out what your diagnosis is. Don’t you think I’ll be able to
find out what is wrong with you?”

The Patient Who Denies the
Relevance of Psychologic Factors

Some patients, just like some phys‘cians, are psychologically in-
ept. These patients will deny psychologic factors or simply not
see their relevance, even though they may be apparent to others
(family members, physicians, nurses). Since the patient (or his
organization) is paying for the physician’s services, he is entitled
to accept or reject any diagnosis made at any level, and such
patient-rejected diagnoses (or connections between life events
and illnesses) should not be chronically harped upon by the doc-
tor in a contentious manner.

Further Reading

Other ways to handle the inherent difficulties in working with
patients have been discussed elsewhere (Bird, 1973; Coulehan,
1987; Lipkin, 1987; Stevenson, 1971).

Appendix 2-1. Abbreviated Cognitive Examination

Orientation (8 points maximum)

1. Askthe patient for the date. Whatever scorable items are
initially omitted should be specifically sought by prompting for
the category but not the answer. Score | point for each correct
answer: year, month, day, weekday.

2. Ask the patient for his location, as above. Score 1 point
for each correct answer: state, county, town, hospital.

Memory and Calculation (16 points maximum)

3. (Registration). Name three objects (e.g., hat, orange,
watch), taking about 1 second to say each. Have the patient re-
peat, giving one point for each correct. After recording the
score, repeat until he learns all three.

4. Ask the patient to do serial sevens, starting with 103.
Score the first five, 1 point for each correct answer.

5. (Recall). Ask the patients for the three objects learned in
#3. One point for each correct.

6. Ask the patient to spell “earth” backward. (One point for
each letter in correct position.)

Language (6 points maximum)

7. Pointto two objects (e.g., a shoe and a pen) and have the
patient name them. (One point for each correct.)

8. Ask the patient to repeat the sentence, “No ifs, ands, or
buts.” (One point if completely correct.)

9. Ask the patient to follow a three stage command: “Pick
up this paper, fold it in half, and place it on the nightstand.” (One
point for each part done correctly.)

Interpretation

Normal persons should be able to get 20 or more out of the 30
possible points. Fewer than 20 points implies that the patient is
significantly impaired, either cognitively, linguistically, and/or
culturally.

Appendix 2-2. Reasons for Identifying
the Patient with Organic Brain Syndrome

1) If you fail to make this diagnosis, you will waste time seeking
historical details that the patient simply cannot recall; 2) If the
syndrome is acute, prompt treatment may be necessary to re-
verse it; and 3) The syndrome is of high prevalence (from 10% to
40% of medical patients have it at some time during their hospi-
tal stay) and is one of the most underdiagnosed conditions in



medicine. If the primary doctor misses the diagnosis, it is un-
likely to be discovered by an infraspecialist.
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The History

“To consider the sense of a question, consider what an answer to it would look like.”

Importance of the History

For decades, medical students beginning the course in clinical
examination were told that 90% of all diagnoses are suggested or
made by the history, 90% of the remainder (9% of the total) by
the physical examination, and only 1% of the total by the labora-
tory tests. (The purpose of laboratory tests is to confirm diag-
noses already hypothesized on the basis of the history and
physical.)

A careful study of competent clinicians (Hampton et al.,
1975) reveals that 82% of diagnoses are still made by the history,
9% by the physical examination, and 9% by the laboratory.

The importance of the history is best illustrated by a recent
research project from the Mayo Clinic (Beart & O’Connell,
1983). One hundred sixty-eight patients with carcinoma of the
colon were entered into a prospective study comparing the his-
tory, physical, and a variety of laboratory tests in detecting re-
current carcinoma. The patients were seen at least every 15
weeks. The most sensitive sign of recurrence turned out to be
the history. Of the 48 patients who developed a recurrence, 85%
had coughing, abdominal or pelvic pain, a change in bowel
habit, rectal bleeding, or malaise, before signs of disease ap-
peared on physical examination, radiologic examination, or se-
rial determinations of the carcinoembryonic antigen level.

The fact remains that anyone can order laboratory tests; only a
physician can make a diagnosis. The acquisition of the requisite
clinical skills cannot be completed in a week, a month, a year, or
probably much less than a decade. To achieve the results shown
by the British and the Mayo Clinic studies, one must be quite
skillful in eliciting and composing the history. The leading
symptom must be described in as many dimensions as possible,
and the story must be composed in a chronologically organized
manner.

The Difference Between Facts and Information

Facts are true statements. Information consists of facts arranged
in a useful manner.

A history is not simply a collection of facts. It must also con-
tain information, although a good history even goes beyond that.
Simply to write down or to recite a gaggle of true statements is

33

Ludwig Wittgenstein

not to compose a history. The facts must be placed in a form that
makes them informative.

Many medical schools “teach” by having the students memor-
ize a large number of facts. But these schools do not teach the
students how to decide what a fact is, or how to collect facts in a
useful and informative manner. This method is like teaching a
neophyte cab driver to work in a new city by having him memor-
ize all the names and addresses in the telephone book, instead of
by showing him how to read a map.

Overview of History of Present Illness (HPI)

As an aid in composing the HPI, the student needs to have in
mind a structure. Figure 3-1 is a handout used for over 15 years
to help students initiate an adequate bedside presentation of
the HPI.

Example: An Unacceptable Presentation

*“John is an unemployed veteran who is back again for his hyper-
tension. His doctor said that he needs a different medicine. He
had something like this once before, but he isn’t certain whether
it was when he was a little boy or not.”

Example: A Satisfactory Presentation

“Mr. Smith is a 42-year-old black man who enters our hospital
for the second time with a chief complaint of a “nosebleed” of
about 6 hours duration. The history of the present illness begins
5 years ago when a blood pressure of 180/120 was recorded by a
plant physician at the time of a routine preemployment exam-
ination.

“He sought no medical advice for this and remained asympto-
matic until 4 years ago when he noted the gradual onset of head-
aches, usually but not always pounding, occurring on the aver-
age twice a week. There were no aggravating or alleviating
factors (other than aspirin), nor any associated symptoms, until
2 years ago, when the headaches became more severe and
blurred vision supervened. For this latter reason, he visited our
ER, and was admitted. At that time, he was also told for the first
time that he had blood in his urine, although he himself recalls
no change in its color . . . (etc.).”
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Mr./Mrs./Miss

duration. The history of the present illness begins
sudden/other) onset of

(name of patient)isa _ -year-old
(race, ethnic group, and/or occupation), who enters the hospital for the
plaimt____ (asymptom, not a sign or a diagnosis) of

th time with a chief com-
(a number followed by a unit of time)
ago when the patient first noted the (gradual/

Figure 3-1. Form used by students to compose the history of the present illness.

Chief Complaint

The chief complaint is a statement in the patient’s own words of
the index symptom that you have selected from the interview
material as being chief or principal. Because it is a direct (albeit
edited) quotation, it is placed in quotation marks. It is followed
by a statement of duration: a number followed by a unit of time
(e.g., | hour, 2 days, 3 weeks, 4 months, 5 years, etc.). Placing
the chief complaint in the patient’s words is a device that pre-
vents the inexperienced as well as the senile from placing their
own diagnostic conclusions in the data base. For instance, a pa-
tient who had actually complained of “spitting up blood” was
presented as a case of hematemesis. After a protracted and fruit-
less workup, a consultant quickly discovered the fact that the
patient was actually suffering from hemoptysis (see p. 39).

The statement of time is a modifier that helps the reader, or
listener, select which computer program his brain will run to
solve the patient’s problem (e.g., chronic diarrhea, acute short-
ness of breath, acute chest pain, etc.).

In psychiatry, the axiom is that the chief complaint “tells it all.”
Although at first one does not have enough information about the
patient to understand the true, deep meaning of the stated chief
complaint, it is a key datum to the psychiatrist.

For the attending. In arecent study of four house officers pre-
senting cases to senior clinicians at morning report (and unaware
that they were being studied), no chief complaint was ever stated
in 17%. In the remaining 83%, there was an average wait of 36
seconds (range: 5 seconds to 3 minutes 20 seconds) before the
chief complaint was announced. This is simply too long a wait for
“selecting a program,” since unassimilable facts are meanwhile
being presented with no framework upon which they could be
arranged.

Dimensions of a Symptom

In order to analyze any symptom, including the leading symp-
tom of the present illness, one must fully describe the symptom
in all its dimensions. (If you have already learned the PQRST
method of describing a symptom, or the “seven dimensions”
listed in Morgan and Engel [1969], you may elect to skip this
section and continue with the good habits already formed. If you
have not already learned a set of dimensions, this one is offered.
A list of the dimensions [whichever one you choose] is probably
the only list in all of clinical examination worth memorizing.
Everything else can be learned by repetition, and kept on an in-
dex card or a notebook in the interim.)

The dimensions I use are these:
Time
Quantity
Location
Aggravating factors
Alleviating factors
Quality
Setting
Associated symptoms
Inconstant dimensions (color, clarity, consistency, etc.)
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Time

Time may actually be several dimensions, as we shall shortly
see. At first glance, it might seem that the dimension of time has
already been presented for the symptom of the chief complaint,
because the duration is a statement in this dimension. And for
some symptoms this is true (e.g., “cyanosis since birth” in cases
of congenital heart disease with right-to-left shunting). But in
other cases, the issue is much more complicated than a simple
issue of duration.
For instance, consider this account of crescendo angina:

“At first that squeezing pain just lasted about 10 or 20 sec-
onds. It started to go away as soon as I stopped walking up the
hill; but later, around that Christmas, when that aching be-
came more frequent I mean [ started getting attacks almost
every day by then, and just stopping didn’t do anything for
me. [ had to get the nitro under my tongue, and then I had to
wait for it to work, oh maybe 2, 3 minutes, but I was still
doing okay, going to work every day. Well, Sunday morning
when we were getting ready for the birthday party, I noticed
all of a sudden . . .

Here the patient is describing the duration of the individual
attack, the duration of the relief of symptoms, and the frequency
of the attacks, all of which are expressed in units of time and
each of which must also be described in the record within the
chronologic dimension. If one had only the duration of the symp-
tom, one could not make the diagnosis of crescendo angina.

With further questioning, one could add still another time
measure: how long the patient could walk up that hill before the
“squeezing-aching” would appear.

It will become obvious that there are many other important
symptoms existing in time that we have not discussed here. To
give one additional example, students are taught to ask whether
there is an “aura” or warning in evaluating the complaint of syn-
cope. But even more useful is the time dimension of the aura,
since patients with vasovagal syncope tend to have a long aura



(about 2.5 minutes), while those with cardiac syncope usually
have a very brief aura (less than 3 seconds) rather than none at all
(Martin et al., 1983).

When the onset of the illness is vague or the description seems
somewhat sparse, a useful question to ask the patient is this:
“When is the last time you can remember feeling perfectly healthy?”
Use exactly those words.

The purpose of this question is to get the patient talking. It is not
intended to determine when the history of the present iliness be-
gan, although sometimes it will do that. The idea is to increase the
number of historical facts at your disposal. After you get all the
facts, you will be able to determine the beginning of the present
iliness. In addition to sharpening up the early history of the present
iliness by giving the patient a chance to reflect and recall, this
question often stimulates patients to talk about other symptoms
that they had momentarily pushed out of consciousness, or that
the listener had not attended to at first.

It is important to understand that this question is not the same
as, “When did you first get sick?” or even, “When is the last time
you did not have (the given symptom)?” Those are notreally open-
ended questions. The question as stated in the first paragraph is
open-ended, providing that you listen to the answer without
interrupting.

Quantity

Some examples of quantity are these: “three tablespoons of
sputum each morning,” “two-pillow orthopnea,” *“about one
half cup of bloody emesis,” or “claudication that had formerly
appeared after four or five level blocks, now occurring regularly
at one block.”

Some symptoms, such as pain, have no international units but
can still be expressed on an analogue scale fromO to 10, where 0
is the absence of the symptom and 10 is an extreme, such as “so
bad you would have killed yourself.”

Other symptoms cannot be described in cardinal numbers,
but still require a salient, concrete description. Adjectives (such
as “terrible”) are much less useful than the answer to the ques-
tion: “What could you do in the past, that you cannot do now,
because of (this symptom)?” The patient might respond that he
can no longer walk across the room to the toilet because of short-
ness of breath.

”»

Location

Although location might well have been covered in the chief
complaint, if the chief complaint is the leading symptom of the
present illness, the use of the patient’s own words might pre-
clude a precise description at that point. The pain in the
“tummy” might be in the epigastrium, hypochondrium, perium-
bilical area, suprapubic area, or even the colon and rectum. A
misinterpretation of the term “tummy” by the physician will, at
best, delay the diagnosis. Similarly, the “hip” can be the but-
tock, the rectum, the actual hip joint, the iliac crest, the skin on
the lateral surface of the buttock, or nodes in the inguinal or
femoral areas. Sometimes it is the doctor who is imprecise; he
might change the patient’s “thigh,” “knee,” “calf,” *“ankle,” or
“instep” into the “left lower extremity,” homogenizing, instead
of refining these terms.

Some symptoms, such as weakness, donot always have a lo-
cation. This is also important to establish and to note in the rec-
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ord. The differential diagnosis of weakness in the right hand is
completely different from that of generalized weakness that is
not focal.

For certain symptoms, particularly pain, the dimension of lo-
cation also includes radiation, which is where the symptoms
move. Symptoms related to the skin may also have radiation,
whereas some symptoms, such as dyspnea, characteristically do
not change location.

Aggravating and Alleviating Factors

The patient should be asked about aggravating factors in an
open-ended manner: “What kinds of things might make it
worse?” Although aggravating factors are usually analyzed in
conjunction with alleviating factors, a separate question should
be used for the latter. If you ask the patient, “What kinds of
things make this better or worse?” most patients will answer only
the second part of the question, and will never return to the al-
leviating factors. The physician who asks this question may then
remember “no data” as the alleviating factor. (This, of course,
is one form of the dreaded double question, see pp. 15-16. If
you audit your tape recordings carefully, you will be amazed by
how often you use double questions. Eschewing them is a
learned skill.)

To illustrate the utility of the aggravating and alleviating fac-
tors, consider two patients with left-sided anterior chest pain.
One patient’s pain is induced by exercise and strong emotions,
but consistently relieved by rest and sublingual nitroglycerin;
this is characteristic of angina pectoris. The other patient’s pain
is aggravated by sneezing, coughing, and respiration, but allevi-
ated by shallow breathing and splinting of the left side of the
chest; this patient has pleurisy. Although the patient may not al-
ways have such a classic history, the physician will neverlearn of
these diagnostic clues, even when readily available, if he does
not ask the proper questions.

Aggravating and alleviating factors are very useful in eval-
uating back pain. If back pain is made worse by holding or carry-
ing a weight in the arms, one should think of disease of the ver-
tebral column or the paraspinal muscles and other such soft
tissues, rather than of the intraperitoneal or retroperitoneal
organs. The weight may seem trivial, such as a book or an
empty briefcase, or it may be considerable, such as bags of gro-
ceries. The diagnosis may be a relatively benign “low back
strain” or a significant disease of the vertebral bodies or disk
space.

Quality

The quality of the symptom is most important for the very symp-
toms that at first glance seem to be least susceptible to a quali-
tative description. For instance, Samuel Levine used to tell his
students that if the patient’s chest pain was glibly and clearly
communicated, it was probably not myocardial in origin. The
difficulty that the patient experienced in describing the pain was
in itself a diagnostic clue.

When a patient complains of “spells,” “falling out,” “risings”
(or “kernels”), weakness, back pain, or fatigue, a good opening
question is, “Could you tell me more about what that was like?”

Not all the information obtained in response to that question
will necessarily be in the dimension of quality. In fact, some
patients will proceed to describe almost everything else except
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the quality: where he was when the symptom occurred, the time
of day, statements of other persons, opinions of other physicians,
and accounts of the symptoms of other family members. Ask
such patients, “Could you tell me more about what it felt like to
you?” If the patient truly seems to display alexithymia (the in-
ability to describe mood and feelings) try, “What might I have
had that would feel most like what you are describing?”

Setting

Determination of the setting in which a symptom began is useful
in direct proportion to the breadth of the interviewer’s view of
the word “setting.” A narrow interviewer may only inquire, and
episodically at that, as to the patient’s position (as in syncope),
ortime of day (as for ulcer pain), or recent ingestion of alcoholic
beverages (for determining the etiology of pancreatitis), and so
forth. This restricted view leads to a number of problems.

Narrow inquiries into “setting” are not open-ended informa-
tion-gathering devices, but branch-point signs at best, or more
usually, a means of confirming diagnoses already suggested to
the interviewer. The answers to “setting” questions generated in
this fashion cannot be used for research purposes because they
are not asked of all patients. They cannot be used for learning
purposes for a related reason (i.e., their unknown specificity).
They are notuseful in patient care, because they are post facto to
diagnoses considered for some other reason, or are simply win-
dow dressing, as in the following example.

One morning, | was presented a 28-year-old black man who had
been admitted with crushing chest pain, precordial Q waves, huge
ST segment elevations, T wave inversions, and increased levels of
the cardiac enzymes. The diagnosis of myocardial infarction was
evident to everyone.

Most of the history of the present illness was a recitation of the
following facts:

1. The patient was not sedentary, being a basketball player.

2. He was not overweight.

3. He had never smoked.

4. Hedidnot have diabetes mellitus; his blood sugar was normal
on a recent preemployment physical.

The cholesterol and triglyceride levels were known to be
normal.

6. There was no family history of heart disease.

7. He was not hypertensive.

o

When | inquired why | was being given this information, | was
told that the patient had been diagnosed (correctly) as suffering
from a myocardial infarction, and that these were the risk factors
for atherosclerotic coronary artery disease. Although the patient
did not have any of these risk factors, the cardiology consultant
had nonetheless suggested atherosclerosis as the etiology of the
disease. Because of the narrowness of focus in contemporary
medicine (engendered, in part, by such post facto lists), unusual
diagnoses, such as coronary artery arteritis, a coronary embolus,
or a congenital anomaly of the coronary circulation, were not con-
sidered. Once the patient was labeled as having atherosclerosis,
despite the absence of risk factors, all investigations were stopped
cold. (Actually, the team had not checked for the risk factor of “type
A" personality, which an abundance of evidence has implicated in
the pathogenesis of coronary artery disease [Friedman et al.,
1984; Nunesetal., 1987; Rosenman et al., 1975], or for anger and
hostility, the “type A" features with the strongest correlation to this
disease [Williams, 1986].)

Open-ended setting questions will often provide important
clues to a correct diagnosis that will be missed by the Procrus-
teans (i.e., those who insist that the patient’s story must fit their
preconceived notions, just as travelers had to fit the mythical
innkeeper’s bed.) The patient might start talking about some-
thing he had not told anyone before, for example, recent recur-
ring spells of despondency, leading to further questions and pos-
sibly to a diagnosis of anxiety or depression on a positive basis,
rather than the always treacherous exclusionary one. Also,
open-ended questions help the interviewer understand the pa-
tient as a person.

Another error of the Procrusteans is to insist that the setting
must be the one expected on a post facto basis, regardless of
what the patient says. If the patient has told you that his symp-
toms do not occur in a setting of strong emotional arousal, you
should not insist that they do. I have seen this error made in more
than one patient suffering with (undiagnosed) acute intermittent
porphyria, whose symptoms had been attributed to “nerves” by
several physicians.

A broad interpretation of setting may lead to the discovery of
new diseases, as in the story of Soma Weiss's streetcar conductor
(see Ch. 18, p. 340). An interest in the setting is also important to
the mental hygiene of the physician. If you do not have this basic
curiosity about your patients and their illnesses, you will soon be
practicing apple-sorter medicine. After a few years of seeing the
apples only in the single dimension of size, and ignoring their col-
ors, tastes, smells, bumps, bruises, and curious travels, your med-
ical practice will become one-dimensional, causing boredom and
burnout in your life's work.

Finally, a broad understanding of the onset-setting may be use-
ful in management as well as diagnosis. The physician should be
particularly sensitive to absences and partings. If the onset of the
illness was in the setting of the loss of a significant other, then a
similar loss of the physician (who may be quite significant to the
patient) may be expected to produce perturbations both in the pa-
tientand in the doctor-patient relationship. Loss can be permanent
(death or abandonment), temporary (vacation orillness on the part
of the physician), or anticipated (either based in reality or the fan-
tasy of the patient).

For the junior student. |f youdo attempt to elicit the history in
the manner described here, you may find yourself in conflict with
some of the medical residents with whom you must work. They will
want you to “get in and get out” and “just get the facts” as they
perceive them. While their approach may yield certain short-term
benefits, it will deprive you of the opportunity to learn certain en-
during skills, which are not easily acquired later. You must decide
whether you want to learn a difficult but valuable technique from
the patients assigned to you, or whether you would prefer to be a
donut-and-cup bearer to the tin gods of the buffed chart.

Forthe attending. The patients culture and language are ex-
tremely important parts of the setting, both for the interviewing
process and the composition of the history. Unfortunately, this is
very difficult to teach to the beginning student who is going through
an acculturation process himself. By the time the young physician
can appreciate these issues fully, he no longer needs to be re-
minded of them by the written word. The only effective method of
instruction is at the bedside with a live patient.

Associated Symptoms

Associated symptoms are those thatappear in some regular rela-
tionship to the symptom under analysis. This dimension often
increases the diagnostic significance of the symptom several



fold. For instance, while polydipsia, polyphagia, and polyuria
are each individually nonspecific, when combined they are so
characteristic of new-onset diabetes mellitus as to be considered
a diagnostic triad. Weight loss, fatigue, and anorexia might sug-
gest an occult neoplasm, but weight loss, fatigue, and perspira-
tion could be symptoms of hyperthyroidism or tuberculosis. If
paroxysms of perspiration and headaches were accompanied by
palpitations, one would think of pheochromocytoma, but if they
were temporally associated with bed-shaking chills, one would
suspect an infectious process. The associated symptoms of dolor
pectoris (chest pain) and angor animi (impending doom, vide
infra) from myocardial infarction are an example of concurrent
symptoms that may occur only once. Associated symptoms of a
chronic complaint may not always be exactly concurrent; but
they should be more or less consistent.

Ininfection, bed shakingoccurs during the “chill” part of the tem-
perature curve. Unfortunately, some patients may not notice the
phases of their febrile illness, and may report bed-shaking chills
concurrent with or even preceding the fever. The association of symp-
toms is useful, even if the sequence is imprecisely remembered.

Associated symptoms do not lend themselves to easy listing like
some of the other dimensions. Inquiring about them requires some
knowledge of medicine. Otherwise, who would think to ask about
itching when trying to evaluate jaundice? Yet this symptom can
help to distinguish hepatic obstruction (in which itching due to bile
salt retention can occur before the individual becomes overtly
jaundiced) from hemolytic jaundice. Factors that facilitate the ap-
pearance of bile salt pruritis are hot baths and aging, dry skin.
Again,whowould think to ask about hot baths if he had notseen or
read much medicine?

Inconstant Dimensions

Inconstant dimensions are those that do not apply to all symp-
toms but that are nevertheless very important for some, such as
color, clarity, consistency, and so forth.

Color Card

Color must be described for urine, sputum, feces, skin lesions,
and the skin overlying an arthralgia. Sometimes it is of great
importance to know the exact color. To be sure that you and the
patient are thinking of the same colors, prepare a color card con-
sisting of patches of various colors, particularly blood red, cur-
rant jelly purple, robin’s egg blue, tar black, very dark brown
(almost but not quite black), cola brown, medium brown (umber
or sienna), light brown, clay white, biliverdin green, bilirubin
orange, lemon yellow, and several shades of gray. These can be
mixed from oil paints or composed of paint store sample chips.
More simply, cut the appropriate colors from magazine illustra-
tions, paste them on a card, and for permanence laminate in
plastic.

Clarity, Consistency, and So Forth

Body fluids may be clear, opalescent, translucent, opaque,
transparent, turbid, like “gold paint,” and so forth. Each of these
adjectives might be of diagnostic value when applied to a pleural
effusion, if one is so fortunate as to have a patient who remem-
bered what his pleural fluid looked like the last time it was
tapped.

A description of the consistency of materials may be very
helpful. For example, the term diarrhea may mean many differ-
ent things, referring either to the frequency or to the volume of
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bowel movements. However, a statement of consistency (i.e.,
whether the stool would assume the shape of its container) is
clearly understandable.

Similarly, pain, which does not have the properties of color or
consistency, may have the property of being “colicky,” espe-
cially when it is abdominal (see p. 39).

Although precise descriptions are important, one must also
avoid becoming dogmatic about the meaning of certain findings.

An example. Pseudomonas was formerly known as Bacillus
pyocyaneus. Pyocyaneus means bluish pus, although sometimes
the pus from Pseudomonas infections is actually green from the
fluorescein produced by the organism. However, the idea that
green pus is diagnostic for Pseudomonas is not correct. Any pus
can be green if it contains sufficient white cells and their ver-
doperoxidase, a copper-containing myeloperoxidase.

Abbreviated History in Trauma Patients

In trauma patients, especially those with suspected head injury, an
expedited history (and complete if rapid physical examination)
must be obtained because the patient might lose consciousness
after an initial lucid interval. In the context of an emergency in
which surgery may be necessary, obtain at least the “AMPLE” his-
tory recommended by the Advanced Trauma Life Support Course
of the American College of Surgeons: allergies, medications, past
illnesses, last meal, and events preceding the injury.

Elaboration of Selected Symptoms

The symptoms discussed in this section might occur either in the
review of systems or in the history of the present illness. The
treatment is not encyclopedic, but rather illustrative of how use-
ful the history can be, and how detailed the history may need to
be in order to arrive at a diagnosis. The actual inventory dis-
cussed here is quite small compared with the entire inventory of
questions available to the clinician; it is even small compared
with the short inventory of questions given in Chapter 4.

Angina and Other Chest Discomfort Syndromes

If you want to experience severe anginal pain yourself, place a
blood pressure cuff on your upper arm, pump it up to 300 mm
Hg, and occlude the tubing with a towel clip so there is no slip-
page. After 5 minutes, work your fist. The feeling in your fore-
arm is the same as the feeling in your chest in severe angina.

Angina is a peculiar disorder in that its timing in some pa-
tients is absolutely predictable, coming on at certain times of
day, or with taking a certain number of steps (Swartout, 1987).

Angina pectoris may be associated with angor animi, which
literally means anguish of the soul. Since modern man has shed
his soul, we now call this a sense of impending doom, which
may often accompany myocardial infarction, dissecting aneu-
rysm, or massive pulmonary embolism. The visceral sensation
that accompanies the catecholamine discharge can be confused
with nausea.

An illustrative case. A patient with retrosternal pain and what
was reported as nausea was sent to the gastroenterology unit for
evaluation.
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Patient: *“. . . and with the pain I had this feeling in my
stomach . . .”

Attending: “Nausea?” (the word the resident had used)
Patient: “Yeah, I guess it was nausea. You could call it that.
The pain was terrible.”

Attending: “Did you want to throw up, vomit, with the pain
and nausea?

Patient: “No, not at all. [ just wanted to be still.”
Attending: ““You had nausea but you didn’t want to throw up.”
Patient: “No. If I was sick like that I would ordinarily want to
vomit to feel better, but this wasn’t the same thing.”
Attending: (Motions “tell me more” with his hand.)

Patient: . . . This was a bad feeling all over and also in the
pit of my stomach. When that pain came on and stayed and
would not go away, I got this feeling that the end of the world
was coming . . . I didn’t think I was going to make it . . .”
Attending: “And the nausea? The feeling? . . . Was it really
nausea? . . .”

Patient: “No, it was a bad feeling, it was worse than what I
call nausea. It was this clutching feeling you get when you are
very excited. Like in sports, when you are in sporting events,
and you are about to go out there, . . . go on the playing
field, . . . you get before a football game. I used to play foot-
ball. Well that was the feeling I got in my stomach when this
pain came on. [ thought, my God, this is it. [ was terrified. I
thought maybe if I did nothing it would go away. I thought this
is it, and that is when I got the stomach, the nausea feeling
you [sic] call it. But I didn’t want to vomit, I didn’t want to do
nothing, I just wanted to live. That was the worst part of the
pain, knowing that there was something about that pain that
could . . . you know, it could do you in.”

This patient was subsequently found to have had a myocardial
infarction and was transferred from the gastroenterology unit to
the coronary care unit.

In a description of angina pectoris and other chest pains based
on personal experience (Swartout, 1987), it is noted that the sub-
sternal pressure caused by severe asthma and the pain of acute
cholecystitis, which may be just as severe as angina, are not as-
sociated with angor animi.

The pain of pericarditis is boring and continuous, but it is also
positional.

Arrhythmias

The diagnosis of arrhythmias from the history requires a
knowledge of the physiology (see Ch. 6, p. 94).

Sternbach Pain T hermometer

In situations involving chronic pain, it is often helpful for the
interviewer to have an understanding both of the quantitative as-
pect of the patient’s pain as well as the patient’s reporting of the
pain. Sternbach has developed just such a technique, which he
calls the “pain thermometer” (Sternbach, 1974).

A Method

The patient is first asked to quantitate the intensity (not the
character) of his pain, on a scale from 0 to [0, wherein 0 is abso-
lutely no pain and 10 is a pain so terrible that it would cause one
to commit suicide.

A blood pressure cuff is then placed in the usual position and
inflated to far above the systolic so as to produce ischemic pain.
At the same time, a stopwatch is started. The patient is in-
structed to report the time at which the ischemic pain is of the
same intensity as the pain reported in the history.

When the patient reports this experience, record the number
of elapsed seconds, but do not deflate the cuff. This will be the
numerator. The end point or denominator of the pain thermome-
ter ratio is reached when the patient either rips off the cuff or
demands that it be removed.

Interpretation

For a hypothetical situation in which a patient reported his natu-
rally occurring pain to be a 5 on a scale from 0 to 10, there are
three possible results with the pain tourniquet test.

1. The patient hypothetically experienced the same intensity
of pain after 50 seconds of tourniquet pressure and ripped of f the
cuff at 100 seconds, yielding a fraction exactly equal to that pre-
dicted from his subjective estimation of 5 out of 10. We would
say that this patient is an excellent “reporter” of pain. That is, he
is precise and accurate.

2. Overreporting would be suggested if the tourniquet test
yielded, say, a fraction of 20 seconds over 200 seconds. This
result would have been the equivalent of a 1 out of 10 on the
patient’s subjective rating scale. This would suggest that the pa-
tient is sensitive to naturally occurring pain, and tends to over-
rate or overreport it, or that the patient could have a superior
tolerance for experimental pain superior even to his own
estimation!

3. The patient might report the tourniquet pain to equal the
naturally occurring pain at 90 seconds, andrip the tourniquet off
at 100 seconds, yielding a ratio of 0.9, rather than the expected
0.5. This patient could either be underreporting the naturally oc-
curring pain, or demonstrating a low tolerance for the experi-
mental pain.

Note that the pain thermometer, in itself, tells you nothing about
the etiology of the pain, although occasionally it may be helpful in
suggesting a more aggressive diagnostic effort. A malingerer
might be expected to have widely varying tourniquet ratio scores
from trial to trial, or response 2, described above. One woman with
a subjective rating of 5 out of 10 was thought to be a malingerer,
especially after a completely negative radiologic evaluation of her
epigastric pain. She still had not reported even the numerator for
the pain thermometer after 9 minutes of ischemia. This was so
startling that she was subjected to endoscopy, revealing a large
gastric ulcer that had been missed by the contrast studies.

Chills and Night Sweats

Patients who report chills should be asked whether the bed actu-
ally shook or moved on the floor. A true shaking chill also tends
to last a definite period of time, on the order of '/2 hour. Shaking
chills, as opposed to a sensation of chilliness, have diagnos-
tic implications, and are always high on the list of findings that
must be explained by the primary diagnosis. They also imply
that the fever was high, even though the patient may not have
measured it.

Night sweats should be described in quantitative, practical
terms. For example, “Were the sweats so bad that you had to
change your pajamas?” Or, “Did you have to change the pil-
lowcase to get back to sleep?” Or, “Did your wife change the



sheets?” Note that patients who sleep in warm weather in nonair-
conditioned rooms do not soak the sheets as highly febrile pa-
tients do. They simply cast the sheets off and roll away from any
dampness; and, of course, they are never awakened by a chill.

The old teaching that viral diseases did not cause bed-shaking
chills is probably incorrect; patients with dengue fever, for in-
stance, shake the bed.

Itching

ltching is usually a manifestation of cutaneous disease, but may
also result from a systemic condition (Bernhard, 1987). A drug his-
tory is most important. Phenothiazines, tolbutamide, erythromy-
cin, anabolic hormones, estrogen, progesterone, and testosterone
may cause itching by inducing cholestasis; narcotics through his-
tamine release; and aspirin through prostaglandin effects. Any
drug may cause pruritis through an idiosyncratic effect, evenif the
patient has been taking it for years.

Inquire about exposures to fiberglass, dusts, and chemicals. In
addition, veterinary examination may identify exposure to ecto-
parasites from pets in many patients with unexplained pruritis.

Itching severe enough to waken the patient at night should
arouse suspicion of scabies or dermatitis herpetiformis. If these
conditions are ruled out in a patient with severe itching, consider a
systemic cause.

Systemic diseases associated with itching include renal failure
(due to secondary hyperparathyroidism); endocrine conditions
(thyroid dysfunction, diabetes mellitus, and carcinoid syndrome);
and hepatobiliary disease, especially with biliary obstruction (as in
primary biliary cirrhosis or carcinoma causing extrahepatic ob-
struction—note that itching due to the retention of bile salts may
precede the appearance of jaundice). ltching produced by bathing
(aquagenic pruritis) may be a symptom of polycythemia vera.
Nearly 30% of patients with Hodgkin's disease have severe burn-
ing pruritis (Bernhard, 1987). Other malignant causes include vis-
ceral cancers, mycosis fungoides, multiple myeloma, and central
nervous system tumors.

Hemoptysis Versus Hematemesis

The first term literally means “to spit up blood,” and the second
term means “to vomit up blood.” As actually used, hemoptysis
refers to the experience of coughing up blood and by extension
refers to any blood produced through the mouth but originating
in the pulmonary system.

The four main causes of hemoptysis used to be bronchogenic
carcinoma, bronchiectasis, rheumatic mitral valve disease (es-
pecially mitral stenosis), and tuberculosis. While this remains a
useful mnemonic for the previously asymptomatic patient who
presents with a sudden hemoptysis, it is probably less accurate
today. The prevalence of bronchiectasis, tuberculosis, and rheu-
matic heart disease has decreased substantially. In the areas of
the world where tuberculosis is still a problem, more specific
etiologies of hemoptysis need to be considered, including Ras-
mussen’s aneurysm or secondary aspergillosis. (Taking one item
out of a differential diagnosis, and performing a more sophisti-
cated differential of that condition, as was just done, is called
“going up to the next level of complexity.”)

Of course, hematemesis is caused by an entirely different set
of diagnostic possibilities. It usually implies a source of blood
proximal to the ligament of Treitz and therefore includes gastric
ulcer, gastric carcinoma, Osler-Weber-Rendu syndrome, esoph-
ageal varices, and so forth. Conceivably, it could be caused by
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epistaxis, assuming the patient swallowed the blood and vom-
ited it later.

The physician is responsible for making the distinction if the
patient reports, “I spit up blood.” A good rule of thumb is to
require that the patient actually have gagged and regurgitated the
bolus of blood in order to qualify it as hematemesis. On the other
hand, patients with hemoptysis usually can recall a clear episode
of coughing. Often, they can point to the side of the thorax from
which the blood came. Unfortunately, even excellent inter-
viewers may not be able to make the distinction 100% of the
time. However, one becomes more skilled by interviewing many
patients with this complaint prior to knowing the anatomically
determined source of the bleeding.

Abdominal Pain

The differential diagnosis of abdominal pain in various locations
is discussed in Chapter 20 (p. 375).

Is the Pain Colicky?

To determine whether an abdominal pain is colicky, I prefer to
get a description of temporal waves of pain, whose peak comes
and goes with some regularity, like labor pains. Do not use the
nonspecific descriptor “crampy.” To some patients, especially
men, a cramp is a continuous muscle pain that does not have
waves of intensity.

Colicky pain originates from a hollow viscus. If the pain
is colicky, one knows that it is not coming from the liver, spleen,
or kidney, but could come from the bowel or the ureters.
(Ureteral pain is easy to recognize because of its location in the
flank. The distal ureters refer pain to the testicles.) However, a
steady pain could also come from a hollow viscus, such as the
gallbladder. Pain caused by pancreatitis (an inflammation of a
solid organ) might be colicky because of associated small bowel
ileus, or a stone in the pancreatic ducts (although the latter, like a
common bile duct obstruction, could also be steady).

If the pain is colicky, one should try to determine its period-
icity. Women patients who have experienced childbirth are par-
ticularly good informants. The periodicity of the colic in pain
from the upper ileum is stated to be 3 to 5 minutes, asopposedto
6 to 10 minutes for the lower ileum (see Cope’s classic work
[Silen, 1979], reviewed in Ch. 29, p. 557).

This contention seems contrary to current gastrointestinal phys-
iology, which leads one to expect pacemakers lower in the gut to
have shorter periods. Cope (Silen, 1979) does not offer any data,
but cites a reference that states:

There is support for the thesis that the waves of propulsive ac-
tivity in the intestine come with somewhat greater frequency
high in the ileum than lower down. In practice, an obstruction
high in the ileum appears to be characterized oftener by a
period of three to five minutes between peaks of crampy pain,
and obstruction in the terminal ileum by intervals between the
pains that are as much as twice as long. (Dennis, 1954)

Sometimes the periodicity of abdominal pain exists in a much
longer time framework than we are used to thinking about when we
describe the periodicity of colic. Abdominal pain due to allergic
eosinophilic gastrointestinal disease has a periodicity of days;
pain due to lead poisoning, a periodicity of days to weeks; pain due
to porphyria, a periodicity of weeks; and pain due to familial Medi-
terranean fever, a periodicity of weeks to months.
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Epigastric Pain

If the patient is over 50 years of age, with his first attack of epi-
gastric pain, and is also experiencing weight loss not clearly
related to significant vomiting, one should suspect gastric
carcinoma.

On the other hand, peptic ulcer, especially of the duodenum,
is more likely to be associated with night pain, relief from food
or antacids, a family history of ulcer disease, and a gesture of
pointing to the epigastrium. Peptic ulcer is confusing because it
may be associated with irregular bowels, even diarrhea. Be-
cause the diarrhea is due to the cathartic action of blood, the
stools will often be described as black, shiny and sticky, like tar
(vide infra, p. 41).

Irritable Bowel Syndrome

Patients with the irritable bowel syndrome will sometimes have
upper abdominal pain, but it will not have the characteristics de-
scribed in the preceding paragraph. The diarrhea will be normal
in color and not sticky. It tends to be loose and frequent, to con-
tain mucus, and to be associated with a sense of incomplete
evacuation. The abdominal pain may be relieved by the act of
defecation, or even by passing gas. Recently, formal criteria for
the irritable bowel syndrome have been proposed (Chaudhary &
Truelove, 1962; Manning et al., 1978). However, many normal
persons met the criteria although they had never sought medical
help. Thus, it seems that part of the syndrome is help-seeking
behavior. Until better criteria are available, the following types
of questions should be asked of the patient suspected of having
the irritable bowel syndrome:

1. Do you have more than three bowel movements a day? Or
less than three bowel movements a week? (Empirically,
these represent the normal ranges.)

2. Do your stools get loose when the pain begins?

3. Do you have more frequent bowel movements when the
pain starts?

4. Is your pain often eased after you have had a bowel
movement?

5. Do you have visible distention of your abdomen?

6.  Whatseems to be going on in your life at times when you’re
having more pain or more frequent bowel movements?

Abdominal Pain Associated with Syncope

The painful abdominal conditions most likely to cause fainting
are perforation of a peptic ulcer, acute pancreatitis, ruptured aor-
tic aneurysm, and ruptured ectopic pregnancy (“Cope,” Silen,
1979).

Pain Associated with Vomiting

When the leading symptoms are vomiting and pain, one should
determine which came first. If the pain preceded the vomiting,
one should think of diseases below the ligament of Treitz. An
exception is a perforated gastric or duodenal ulcer, in which the
pain and vomiting may occur close together; Cope points out
that the vomiting in perforated ulcer is actually due to acid stim-
ulation of the peritoneal surface. Viral gastroenteritis rarely
causes this sequence of pain followed by vomiting, but may
cause vomiting followed by pain.

Migratory Pains
The Durga Syndrome

Durga is the Hindu goddess sometimes depicted with six or
eight arms. Some patients whose pain travels in anatomically
unlikely pathways may remind the student of the goddess
Durga, in that more than two arms seem to be required to point
out the various routes of the pain.

There are actually two such syndromes. In the first, the pain ac-
tually moves along the path described. But in the second, the pain
just appears first at one place (say, the right knee), and then in a
second (possibly the left elbow), without actually being experi-
enced along the pathway that the patient infers. (Since the pain is
qualitatively the same in both locations, the patient tends to as-
sume that it must be the same pain, traveling along the shortest
distance between the two points. We use the same concept in re-
ferring to the migratory polyarthritis of rheumatic fever. The ar-
thritis does not truly migrate across intervening tissues from one
joint to another.)

One can distinguish between the two forms of the Durga syn-
drome by asking the patient to describe the migratory pain at a
midpoint along its itinerary. Patients with the second type of Durga
syndrome will become puzzled, and say that they do not actually
feelthe pain atthis or thatwaystation, possibly infuriating the inter-
viewer who is not familiar with this phenomenon. In this situation,
one does the differential diagnosis for pain in the right knee and
left elbow, not pain moving from the right knee up the front of the
right thigh, across the abdomen, . . . .

The Pseudo-Durga Syndrome: Radiating Pain

There are certain diseases in which the pain truly does move
along a seemingly bizarre path, or may seem to jump from one
point to another.

We have already alluded to the pain of ureteral colic, which
can begin in the patient’s “back” (the costovertebral angle),
move around to the flank (which may be called anything from
“my hip” to “my belly”), and then down into the testicles (“my
privates”). Sometimes the pain ends in the groin (“in between
my legs”) or the medial part of the thigh (variously identified as
the hip, or the “leg,” which means the calf to some doctors).
Without taking the time to be sure of the precise topologic path,
a doctor trying to identify the pain syndrome from the words
used above could easily become confused.

Gallbladder pain on occasion can begin in the right upper
quadrant, but instead of radiating straight through to the back, it
may migrate to the right side of the abdomen, then to the left
upper quadrant, then back to the right upper quadrant. The pa-
tient might draw a circle on his ventral surface as he describes
the pain. Because he looks calm, not having the pain at the mo-
ment that he is being examined, some physicians become quite
frustrated by his story.

Upper quadrant pain can irritate the diaphragm and be re-
ferred to the neck or shoulder. This pattern of migration can also
be a snare to the unwary.

Weight Loss

A statement about the appetite should always be included in the
history of weight loss. In most cases, weight loss is accompa-
nied by anorexia, as in depression and most cases of carcinoma,
tuberculosis, and so forth.



However, if the weight loss is due to metabolic causes (such as
hyperthyroidism, diabetes mellitus, or pheochromocytoma) or
in some cases of collagen vascular disease, there may be no
anorexia at all, and some patients with anorexia nervosa may
actually have bulimia. (They eat voraciously, but then induce
vomiting.) Patients with malabsorption may also exhibit consid-
erable weight loss with no decrease in appetite, or even with an
increase in caloric intake. Thus, weight loss without anorexia
requires an additional statement about the presence or absence
of diarrhea. Another cause of weight loss without anorexia (or
even with voracious eating) can be Parkinson’s disease, espe-
cially of the postencephalitic variety. This finding was first noted
by Parkinson himself (Sacks, 1973).

A caveat. Be careful to question the patient about appetite at
the beginning of the illness. Many patients who originally had
no anorexia will lose their taste for food in the course of becom-
ing malnourished. This might be caused by a supervening zinc
deficiency.

The Belt Sign

The belt sign is very useful in situations in which the patient's
weight is thought to be changing. Examine the patient’s belt. New
holes punched, or a change in the hole that is used, may indicate
decreasing or increasing girth. As a rule, the grooves near the
most recently used holes tend to be sharper. The duration of use of
any given hole can be estimated by the surface abrasion and width
of its groove.

This principle can be extended in a number of ways. For in-
stance, with goiter, collar size may change. In acromegaly, the
glove, hat, and shoe size may change. The diagnosis of Cushing's
syndrome, acromegaly, hypothyroidism, and a number of other
entities may be easily made by inspecting photographs of patients
taken over a period of years in their family albums.

These methods lie in the borderland between the history and
the physical examination.

Vomiting

The time of onset of the vomiting and associated symptoms is
very important in the differential diagnosis. Dr. Lee Hershenson
of Pittsburgh used to visualize the entire gut as a tube with a
craniocaudal gradient. Diseases that interrupted the gradient at
the rear could cause some diarrhea, eventually constipation, and
finally nausea and vomiting.

Diseases affecting the upper end of the gradient would cause
nausea and vomiting early in the course of the disease. They
would not cause early constipation (defined as the retention of
feces), though a decreased amount of feces might eventually re-
sult from poor intake. Early diarrhea would not ordinarily be
expected and so would suggest the cathartic action of blood
or the large volume of acid secreted in the Zollinger Ellison
syndrome.

The appearance of the vomitus should be carefully described.
In order be considered “coffee-grounds emesis,” the vomitus
must meet three criteria: a dark brown color, a texture that re-
sembles coffee grounds (due to blood poured into acid), and a
shiny appearance (like the outside of a roasted coffee bean), due
to the lipids in the red cell membrane. This permits the confident
diagnosis of bleeding proximal to the ligament of Treitz.
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One morning a resident announced at morning report that a pa-
tient had been admitted with a history of coffee-grounds bowel
movements. This was an unprecedented occurrence. Outdated
banked blood instilled through a nasogastric tube into the stom-
achs of healthy volunteers caused brown stools or black and tarry
stools, or even (if the infusion rate was very fast) bright red blood in
the stools, but no coffee-grounds stools. One suggestion was that
adirect passage, a gastrocolic fistula, might permit coffee grounds
to get from the stomach to the stool without the usual transforma-
tions along the way. But it was pointed out that the direction of flow
in a gastrocolic fistula was from the colon to the stomach, not vice
versa. Later, it developed that the patient's wife and the resident
had both believed that “coffee grounds” simply meant brown. This
illustrates the importance of a precise history.

Melena

The vomiting of blood of any kind is bad; its passage as excre-
ment is not a good sign, nor is the passage of black stools.
Hippocrates, Aphorisms 4:25

Melena is derived from the Greek word meaning black. A
black stool can result from blood originating below the ligament
of Treitz (although more commonly the blood from such a loca-
tion is maroon) if the blood has resided in the colon with fecal
bacteria for a sufficient time. Thus, the expectation that melena
means upper gastrointestinal blood loss is a statistical likelihood
but not a completely reliable logical branch point. A black stool
may also suggest the patient’s use of charcoal, bismuth, black
cherries, blueberries, or even licorice ice cream.

Two further descriptors signal that the blood did originate
above the ligament of Treitz: the sticky consistency of tar and a
glistening quality like tar or roofing pitch. These characteristics
have not been reported in stools following a bleed into the colon.

Only 50 to 80 cc of blood are required to produce a tarry stool
(Daniel & Egan, 1939). With larger amounts of blood (1,000 to
2,000 cc administered through a nasogastric tube), the tarry
character may persist as long as 5 to 8 days (Schiff et al., 1942),
especially if the patient receives an agent such as atropine or
codeine that slows intestinal motility.

Other Characteristics of the Stool

Pencil Stools

It was formerly taught that stools the diameter of a pencil indi-
cated the presence of rectal carcinoma. In fact, most patients
who have an episode of such stools have proctitis or other irrita-
tion of the distal sigmoid and rectum. While the irritation might
be due to a rectal carcinoma on some occasions, it most often
is not.

Stool in Malabsor ption

The stools in malabsorption are characteristically described as
unusually greasy, floating, and malodorous. The patient might
say, “Yes, around November it got oily looking and would stick
to the sides of the bowl.” Or he might have noticed that his stools
have become more difficult to flush because of their tendency to
float. Some patients with small-bowel disease but normal pan-
creatic function can hydrolyze much of the triglyceride into
glycerol and fatty acid, and their stools may not appear ex-
tremely greasy.
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Unfortunately, some patients do not observe their stools and
so cannot state whether the appearance is greasy (due to un-
digested triglycerides) or floating (because of the high gas con-
tent). The first question you must ask is, “Do you usually look at
your stools in the toilet bowl?” Do not ask, “Do you know what
your stool looks like?”” because many patients may examine the
stool on the toilet paper, but do not look at it in the bowl, so that
they cannot see whether or not it floats.

If the patient does not observe his stool, the question about its
odor is particularly important. But if you simply ask, “Is your
stool foul smelling?”” he will usually reply in the affirmative. A
better question is, “Have you noticed any change in the odor of
your stools?” If the patient replies, ““Yes, I now have to leave the
bathroom window open even when it is snowing, just to get that
smell out of the house,” you can reliably infer that the stools are
especially malodorous.

Impotence

Potency is the ability to develop and maintain an erection satis-
factory for penetration and sufficient stimulation of the vagina.
The impotent patient should be asked whether he wishes an eval-
uation. If he does not, he should be asked, “Why not?” If he
does, he should be asked the questions suggested below.

First one must distinguish a decreased desire (decreased li-
bido) from impotence (inability to perform, accompanied by ad-
equate desire, at least in the early stages).

The differential diagnosis of decreased libido includes a wide
variety of chronic debilitating diseases as well as psychologic
conditions such as affective disorders (depressed type), adjust-
ment reactions, and neuroses. Endocrine conditions and certain
drugs can affect the libido. But peripheral neuropathy and vas-
cular diseases should not do so initially. Some patients who re-
peatedly experience impotence develop a secondary decrease in
attempted intercourse, not because of a primary decrease in li-
bido per se, but rather because of the embarrassment and shame
associated with the impotence. These emotional motivators can
make even the thought of attempting intercourse seem noxious.
These feelings can be dissected out with a few questions by a
sensitive interviewer.

Impotence, on the other hand, basically involves the differen-
tial diagnosis shown in Table 3-1.

Associated symptoms are particularly important in assessing
this problem. One should ask at least about temperature intol-
erance as a clue to a thyroid disorder, if one has not already done
so in the review of systems. A neurologic condition will gener-
ally be associated with other neurologic symptoms as well. The
sense of smell may be lost in Kallman’s hypogonadotrophic hy-
pogonadism as well as in zinc deficiency. Drugs frequently asso-
ciated with impotence are listed in Table 3-2.

Patients with psychogenic impotence often have normal
morning erections, and may perform satisfactorily with certain
partners. If the patient has a sleeping partner, he can ask his
partner about whether nocturnal erections occur. If the answer is
in doubt, the patient should be instructed to place a roll of about
four postage stamps snugly about the circumference of his penis
upon retiring to sleep. The end stamp can be moistened to fasten
the roll. If the circle of stamps splits at the perforation during the
night, one knows that nocturnal tumescence has probably oc-
curred, and that psychogenic impotence is the most likely
diagnosis.

One study found 65% of cases of impotence to have a mixed

Table 3-1. Causes of Impotence

Condition % of Cases (after Morley, 1986)
Endocrinea® 6-44
Hypogonadism 6-39
Hyperprolactinemia 2-8
Thyroid disorder 3-4
Diabetes mellitus 20
Neurologica 2-7
Psychogenic 14-60
Vasculare 1-37

alncludes drug-induced cases (see Table 3-2).

°Includes zinc deficiency.

cln addition to arterial insufficiency and “steal” syndromes, vas-
cular causes include a corporeal venous shunt (Nelson, 1987),
andthe combined neural and vascular problem that may be in-
duced by compression of the blood supply to the penis and the
pudendal nerves due to bicycle seats (Solomon, 1987 ).

etiology, neurologic plus vascular, or psychogenic plus a mild
vascular disorder, for example (Collins et al., 1983).

For more details, consult Chapter 18 (p. 347), Chapter 21 (p.
392), and Chapter 26 (p. 504).

Frigidity

A sexist disclaimer. There is no large section on frigidity in
this work to match the one on impotence in the male. This is be-
cause frigidity does not have the same broad semiophysiologic
significance (in terms of the vascular, neurologic, and endocrine
systems) as does impotence in the male. This is not to say that
frigidity is always of cerebral origin (Levine, 1977). It can definitely

Table 3-2. Drugs Frequently Associated with Impotence

Diuretics
Thiazides
Spironolactone
Other antihypertensive medications
Methyldopa
Reserpine
Propranolol and other beta blockers
Verapamil
Other noradrenergically active drugs
Other anorectics
Other psychoactive drugs (e.g., phenothiazines, cocaine,
opiates, marijuana, alcohol)
Anticholinergic agents (including tricyclic antidepressants)
Proestrogens and antiandrogens (e.g., cimetidine, clofibrate)
Other commonly prescribed drugs
Digoxin
Phenytoin
Indomethacin

Metoclopramide
Metronidazole

Tobacco smoking

Sources: Morley (1986) and Nelson (1987 ).

An extensive listing of drugs affecting libido and potency, with
references, is available in The Medical Letter on Drugs and Thera-
peutics (Anonymous, 1987 ).




be conditioned from dyspareunia, which in turn could be due to
local factors, some of which might have an endocrine (i.e., es-
trogen deficiency) basis. Itis simply that the Leriche syndrome, for
example (see p. 347), in the female is not accompanied by frigidity.
An excellent protocol for investigating the complaint of frigidity is
available (Levine, 1976).

Gynecologic Symptoms
Abnormal Menses

Abnormal menstrual periods are of several general types. Hy-
permenorrhea or menorrhagia means excessive or prolonged
flow. The average amount of blood loss is from 25 to 70 cc over 3
or 4 days. The patient generally describes this in terms of num-
ber of pads or tampons, from which it is very difficult to estimate
the actual amount of blood, but which may be useful for compar-
ison with the patient’s customary pattern. The cause of change
may be systemic disease, such as leukemia, or gynecologic dis-
ease, such as a uterine leiomyoma or malignancy.

Irregular bleeding is called metrorrhagia. This often signifies
anovulatory cycles. Menometrorrhagia means irregular and ex-
cessive bleeding.

Amenorrhea means the absence of menses, and oligomenor-
rhea means scant menses. Amenorrhea should be characterized
as primary (if the patient has not experienced menarche) or sec-
ondary (if she has had menstrual periods that have now ceased).

Intermenstrual bleeding should raise suspicion of a cervical or
endometrial polyp or malignancy, or an infection. Some staining
may normally occur due to endometrial breakdown at the time of
ovulation (Kistner, 1986).

Pain

Pain associated with menstrual flow is called dysmenorrhea. Se-
vere dysmenorrhea may result from endometriosis, as the ec-
topic endometrial tissue bleeds into the peritoneum or into areas
encapsulated by fibrous tissue. Generally, the history is of pro-
gressive increase in severity. The soreness in the abdomen and
pelvis may be present throughout the month, but tends to in-
crease premenstrually or during coitus. Endometriosis in the
cul-de-sac or rectosigmoid region may cause pain on defecation
or dyspareunia.

Pain associated with ovulation (“mittelschmerz”) may be difficult
to differentiate from appendicitis or other surgical emergency. The
exact timing of the menstrual periods may be of great diagnostic
help.

Infertility

The “male factor” is the single most common cause of infertility
(Glass, 1976). Disorders of ovulation account for 10% to 15% of
failures to conceive. Generally, the menstrual history will be ab-
normal (vide supra).

In an infertile woman with regular menses, inquire with par-
ticular care about past episodes of pelvic inflammation, induced
abortions, and symptoms suggestive of endometriosis.

Other Symptoms

Inquire specifically about vaginal discharge or irritation and
dyspareunia. Remember that the female organs are wedged be-
tween the bladder and the rectum, so that gynecologic diseases
can present with genitourinary or bowel symptoms.
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Urinary Incontinence

Urinary incontinence should be described as to volume and fre-
quency. Simple bladder neck obstruction results in many pas-
sages of a relatively small amount, but a neurogenic bladder
may result in the rare passage of a very large amount of urine. In
the female, also ask about stress incontinence (i.e., involuntary
passage of urine with cough or other mechanism that increases
intraabdominal pressure), evidence of pelvic relaxation.

Tinnitus

Tinnitus simply means ringing in the ears. Itis a sensation of noise,
which tends to be temporally continuous, consistent in pitch, and
constant in volume, most (but not necessarily all) of the time. In-
trinsic tinnitus is most commonly associated with deafness, usu-
ally of the sensorineural variety. Tinnitus may be caused by irrita-
tion of the auditory portion of cranial nerve VIll or of the external
auditory canal, eustachian tube obstruction, otitis media, or distur-
bances of the vascular supply to the auditory portion of the ear.
Tinnitus accompanied by paroxysms of vertigo and deafness oc-
curs in Meniere’s disease.

Pseudotinnitus or extrinsic tinnitus is caused by something ex-
ternal to the ear (e.g., vascular tinnitus) (Ch. 18, p. 343).

Restless Legs

The restless legs syndrome is an example of a condition diag-
nosed exclusively on the basis of the history. The classic descrip-
tion is that of Thomas Willis in The London Practice of Physick
(1685, p. 404):

Wherefore to some, when being a Bed they betake them-
selves to sleep, presently in the Arms and Leggs, Leapings
and Contractions of the Tendons, and so great a Restlessness
and Tossings of their Members ensue, that the diseased are no
more able to sleep, than if they were in a Place of the greatest
Torture.

These patients have unpleasant creeping sensations, primarily
affecting the legs, appearing only at rest, and accompanied by
the irresistible urge to move the extremities. The condition may
be familial and is often associated with a sleep-related disorder
called nocturnal myoclonus. These patients have neither quinine-
responsive night cramps nor hypochondriasis. They may re-
spond to carbamazepine and perhaps clonazepam (see Ekbom,
1960; Montplasir et al., 1985; Telstad et al., 1984).

Self-Study. What other syndrome or disease would illustrate
the principle, here exampled by the restless legs syndrome, of a
diagnosis that can only be made by history?

A Philosophical Interlude
on “Diseases” and “Syndromes”

“Disease” is defined by Dorland’s lllustrated Medical Dictionary,
24th edition, as a definite morbid process having a characteristic
train of symptoms. It may affect the whole body or any of its parts,
and its etiology, pathology, and prognosis may be known or un-
known (emphasis mine). It comes from the words meaning “with-
out ease” or “uncomfortable.”

“Syndrome” is defined as a setof symptoms that occur together;
the sum of signs of any morbid state; a symptom complex. It
comes from the words meaning “to run together.”

To restate the above, a disease is a definite entity with a single
etiology. A syndrome is a concurrence of events. A syndrome
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could occur in many different diseases; for example, malignant hy-
pertension could be a syndrome occurring in the various diseases
of pheochromocytoma, renoprival hypertension, polyarteritis
nodosa, and so forth.

As the experienced reader may have guessed, many objections
could be raised to this formulation. A substance abuser might be
considered “nondiseased,” and only become symptomatic and
hence “diseased” when abstinent; yet we generally consider absti-
nence equivalent to health. Further, the idea that a disease has
only one etiology works well for malaria, but not so well for isch-
emic heart disease, in which both mechanisms and etiologies may
be diverse.

Do we demote myocardial infarction to a syndrome? And since
there are different infarction syndromes, we could end up with a
rather complicated outline (see the New York Heart Association
Classification of Heart Disease). Notice, in the last sentence, we
now have a single disease comprising several syndromes, and not
a syndrome comprising several parts.

Worse, even when we know the specific etiology of a disease,
such as the hepatitis B virus, there are many ditferent clinical out-
comes that are diverse and not at all “definite” or “characteristic,”
as Dr. Herbert Weiner of Los Angeles has pointed out. These
range from an asymptomatic carrier state to aggressive forms of
hepatitis, including those in which the body's own immune re-
sponse produces disease in organs other than the liver (e.g., the
kidneys). Thus, while the hepatitis virus is the etiology of one dis-
ease that causes the syndrome “hepatitis,” the disease itself con-
stitutes various syndromes.

In summary, with advances in knowledge, we should not be sur-
prised if the defined use of “disease” and “syndrome” become less
useful.

Use of Diagnostic Conclusions

You may include the previous diagnostic conclusions of other
physicians in the history providing that you try to establish the
basis of the diagnosis and indicate the level of certainty. For in-
stance, duodenal ulcer removed at surgery would be of a higher
level of certainty than a duodenal ulcer reportedly seen at endos-
copy, which would be more certain than a “‘suspected” duodenal
ulcer seen on a radiograph, although any of these might be ac-
ceptable. A diagnosis of duodenal ulcer made strictly on the
basis of another doctor’s history would not be at a comparable
level of certainty, and might be placed in quotation marks in the
write-up. However, if the patient says something like, “I have a
gas pain,” it is obviously a mistake to accept his diagnosis and
record it in the chart, instead of asking something like, “What
about it tells you that it is a gas pain?” While we are cautious in
accepting the diagnoses of other physicians, we still ask about
some of their findings, especially heart murmurs. Of course,
this is secondhand information, but when we know that the pa-
tient has previously been under the care of competent physi-
cians, we may wish to learn when a murmur (or other finding)
was first noted. We again use the technique of bracketing (see
p- 22), attempting to learn when the physician first heard the
murmur as well as a previous time when the murmur was sought
but not found.

To illustrate how this information might be useful, consider
the usual time of onset of various types of murmur-producing
heart disease. Murmurs appearing before the age of 5 tend to be
due to congenital heart disease (although mitral valve prolapse
and some other congenital lesions may not become evident until
later in life, vide infra.) Murmurs appearing between the ages of
5 and 15 are usually caused by rheumatic heart disease; those

appearing between 15 and 30 are usually due to mitral valve pro-
lapse; and those first heard after age 30 are most likely from
idiopathic hypertrophic subaortic stenosis or bicuspid aortic
valve stenosis (congenital lesions with tardy manifestation).
While using these clues, do not slavishly surrender your good
judgment to them. More than one cardiologist has inherited a
patient diagnosed as mitral stenosis. who turned out to have an
atrial septal defect. Of course, none of these rules apply if the
patient has not been examined regularly and competently.

Past Medical History

Traditionally, this section contained a list of the patient’s past
medical and surgical hospitalizations. With changes in the use of
hospitals resulting from government-encouraged rationing of
medical care, it may be necessary to modify the past medical
history to include important illnesses (not symptoms) that were
evaluated in ambulatory care.

Students are frequently confused about what belongs in the
past medical history, and what goes in the review of systems. As
a rule, all hospitalizations and major medical events go in the
past medical history. These will usually be listed by the date,
name and location of the hospital, and diagnosis or operation, as
outlined in Chapter 4. The review of systems, on the other hand,
is a symptom review of all the symptoms pertinent to a particular
system.

The past medical history should correlate with the physical
examination. If the patient tells you of an operation, he should
have a matching scar; conversely, if you find a surgical scar, you
need to review the history. Sometimes patients forget about an
operation until the scar reminds them. This may also be a clue to
the presence of an organic brain syndrome (see p. 18).

The past medical history also includes immunizations. Al-
ways ask if the patient has been immunized against diphtheria,
pertussis, tetanus, or poliomyelitis.

It the patient has notreceived tetanus toxoid in the past 10 years,
now is a good time to update his immunity. If the patient has never
had the primary series, that should be started now. It is surprising
how many older patients are not immune to this frequently fatal
disease. Women are more likely to be unprotected because they
probably did not serve in the armed forces, and are less likely to
have sustained an occupational injury. This part of the past med-
ical history provides a good reminder to practice preventive med-
icine; unless the patient sustains an injury serious enough to
require medical attention, this important matter will probably be
neglected.

In the appropriate circumstances (which are constantly
changing), one should also inquire about immunization against
rabies, rubella, Pneumococci, hepatitis B virus, influenza,
yellow fever, typhoid, and cholera. It is no longer necessary to
inquire about smallpox vaccination. (See also the section on the
immunization history in Ch. 4, p. 66.)

Social History

The information that should be included in the social history is
given in Chapter 4, in the outlines for the case record. Some
questions used to elicit the social history are these:
“What do you do on your day off?” or “What do you do on a
typical Sunday?” (Dr. Lawrence Weed of Ohio liked to iden-



tify what the patient did on an average day, but that part of the
Weed data base was the first part to be omitted.)

“When was the last time you took a vacation?”

“What happened to your hobby?” This is an open-ended
question because at the time that it is asked, one does not
know that the patient has discontinued an earlier hobby; or for
that matter, that he has ever had a hobby.

“What do you do for fun?”

“Who cooks for you when you are sick?”

Itis essential at the firstinterview that the physician determine
what sort of ego defenses the patient uses and what sort of social
support systems the patient has available. If this information is
already at hand, it will help the physician convey catastrophic
news in the least noxious and disruptive manner, should this be-
come necessary.

In the absence of formal training in the assaying of ego de-
fenses, the physician can simply ask, “What is the worst thing
that ever happened to you?” and then listen attentively to the
patient’s description of how he dealt with it. To learn about so-
cial support systems, the physician should ask, “To whom would
you go if you had a really terrible problem you could not deal
with alone?” Many people with no apparent support systems
have good answers, and many people with multigenerational
families and intact marriages surprisingly can name no one. As-
sume nothing; be prepared.

If the patient has had a particularly traumatic experience (e.g.,
being held as a hostage, a prisoner of war, or a political prisoner),
he should specifically be asked to recount that experience. You
specifically need to know about torture, so that you do not uninten-
tionally evoke associations to that experience.

Sexual History

Many would consider the sexual history to be a subsection of the
social history, but the questions asked are like those that one asks
about any other organ system. The customary dimensions are
useful: quantity, quality, chronology, setting, aggravating fac-
tors, and alleviating factors. One needs to determine the pa-
tient’s preferences and actions in terms of object, frequency, and
mode, and whether the patient feels good or bad about his sexual
activities, and in what specific ways.

In no other sphere is quantitation so important and adjectival la-
beling so potentially misleading, asillustrated by the following case:

A 68-year-old veteran was admitted 25 years after bilateral adre-
nalectomy, which was followed by the appearance of sellar en-
largement and bitemporal hemianopsia. The patient shaved every
other day, had a female escutcheon, and lacked axillary hair. The
house staff was unwilling to accept the diagnosis of hypogonad-
ism because the patientwas “sexually active.” On further inquiry, it
was learned that his sexual activity consisted of cunnilingus with
his wife about once a month. Testosterone and gonadotrophin lev-
els later were found to be subnormal.

Sexual History in Women

Is the Patient Pregnant?

The possibility of pregnancy must always be kept in mind from
the outset for women of childbearing years, because it affects all
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diagnostic and treatment decisions. Therefore, young women
should be asked the date of their last menstrual period at every
office visit. The physician should also ascertain whether the flow
occurred on time and was otherwise normal, and whether any
recent menses have been abnormal or skipped.

Occasionally, menstrual flow still occurs during the early months
of pregnancy. So the occurrence of periodic bleeding does not ab-
solutely rule out pregnancy. Further, the most recent episode of
bleeding might be the result of an obstetric complication, such as a
tubal pregnancy, rather than a normal menstrual period. This is
especially important in women presenting with abdominal pain.

Other symptoms of pregnancy include nausea, unusual fa-
tigue, and breast soreness. Women who present with symptoms
suggesting pregnancy should be asked whether they have been
pregnant before, and whether they felt the same way then.

Of course, the sexual history (vide supra) should be obtained,
including the type of contraceptionemployed, if any. In a patient
who might be pregnant, the past history of pelvic inflammatory
disease is especially important, because it increases the likeli-
hood of an ectopic pregnancy with its potential for catastrophe.

Drug History

The physician must know about all the patient’s medicines: those
that were prescribed by the physician, those which the patient
obtained over the counter, and those that were taken for recrea-
tional purposes. Some women do not consider birth control pills
to be medicines or drugs, and must be specifically asked about
them.

Prescription Drugs

The important descriptors for drugs include the route, dose, and
the frequency. One may wish to add the duration. And of course
one always wants to comment on how the patient is actually tak-
ing the medication (as opposed to recounting the directions on
the bottle). This aspect is often referred to by the misnomer
“compliance.” The word “compliance” may be stamped on the
form one must submit to the motor vehicle division to certify that
one’s automobile meets the standards for emission controls. It is
very frequently used in the context of adherence to the dictates
of an authority. In medical contexts, it should be eschewed. The
physician should remember that the patient is only purchasing
advice, not an order or an instruction to which he must conform.

Over-the-Counter Medications

Sometimes the patient does not consider over-the-counter prod-
ucts worth mentioning, especially vitamins and “nutritional sup-
plements,” which he may be taking in toxic amounts, or his
present illness could be due to the side effects of medications,
particularly the anticholinergic effects of antihistamines, or the
gastrointestinal irritation caused by aspirin. You should specifi-
cally ask about any such drugs that come to mind.

The issue of unorthodox remedies requires tactful handling,
just as the problem of “compliance” does. Many patients have
experienced anger or condescension from their physicians when
they have admitted to taking nutritional supplements, “kidney
pills,” or other remedies from the health food store or the “natu-
ral healer.” You need to examine your own attitude toward such
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remedies. Resorting to “quackery” is a normal human tendency,
not a sign of personal rejection of the physician. Patients desper-
ately need hope, and the therapeutic value of “doing something”
should never be underestimated.

You need to communicate to the patient that the purpose of the
inquiry is to obtain information so you can help him better, not to
gather evidence for an indictment.

Illegal Drugs

The information we need about the patient’s use of what our cul-
ture euphemistically calls “recreational drugs” is almost the
same as is required for his prescription drugs. We need to know
exactly what drugs are being taken, the route, and the dosage
interval. We need a detailed history for the last week, in the
event that the patient is taking a drug with a recognized with-
drawal syndrome. Specifically, we need to know precisely when
a narcotic analgesic or a sedative-hypnotic was stopped, since
withdrawal may be akin to the abrupt stop at the pavement after
a person has jumped off a building. The daily dose prior to the
withdrawal is analogous to the height of the building.

If the patient dissolves oral medications and takes them par-
enterally, another frequently unappreciated question must be
asked. The inert filler added for bulk during the manufacture of
both legal and illegal drugs includes talc and starch. When these
are injected, they form microemboli throughout the body, first
in the lungs, where their cumulative effect is a disease known as
angiothrombotic pulmonary hypertension, sometimes called
“blue velvet lung.” These microemboli can also reach the sys-
temic circulation. They have been seen in vivo in the eyes and at
autopsy in spinal cord, kidney, and other organs. Their presence
in the brain is inferred from the neurologic findings.

So, if you determine the patient to be an intravenous drug
user, you must ask, “When you shake the drugs up, or dissolve
them in a spoon or cap, are they perfectly clear?” or, “When you
look through the barrel of the syringe before you inject, is it per-
fectly clear like water, or is it cloudy?” or “Could you read a
newspaper through it? Is it that clear?”

If the material is not perfectly transparent, then there is ob-
viously something that is not solubilized. For a more complete
discussion, see Sapira and Cherubin (1975).

There is too much detail in this chapter for you to have assimi-
lated it all into your routine history. Accordingly, you should review
the appropriate parts of this chapter, depending on which service
you are on.

In your senior year, reread the section on the interviewing pro-
cess, and use a tape recorder, even if you have already done so.
Most physicians need the satisfaction of observing a significant
improvement in their physical examination skills, before they can
relax enough to utilize some of the lessons to be learned from au-
diting themselves with patients.
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The Case Record

Mephistopheles:

I’ll wait on you tonight, when you partake
Of college gaudy, where the doctors dine;

Only—since life, or let’s say death’s at stake—
I’ll bring you back, please, a couple of lines to sign.

Faust:

So, black and white you want? You’ve never heard

Good pedant, that a man may keep his word? . . .
A parchment, notwithstanding, signed and sealed,
Is bogey fit to make the bravest yield.
Faust: Part I: The Study (3)

Goethe, translated by Philip Wayne

Introduction

Pedagogy

When first seeing patients, it is hard to remember all the parts of
the history and all the questions in the review of systems. There-
fore, two outlines are given here (although the student may wish
to substitute a different one supplied by his school). The first of
the two is better for the student. After examining about 100 pa-
tients using this form, the student will know it by heart. At that
time, a shorter form (such as the second one) may be substituted.
The educational principle is that initially one is well advised
to be complete (even if it means being labeled “o-c,” or
obsessive-compulsive) and only later to use truncated ap-
proaches. This general principle of medicine applies to far more
than just the case history. First of all, if one can perform, say, a
complete neurologic examination according to the outline, then
at any future date one can revert to this examination when con-
fronted with a patient who has a neurologic problem and not be
limited by the currently ubiquitous “grossly normal.” Second, if
one rigorously follows this outline, one incidentally gains a great
deal of experience with the normal, enabling one to recognize
variations of the normal and to pick up subtle abnormalities.
Third, the use of this outline in conjunction with a differential
diagnosis will quickly convince even the neophyte of the power
of a thorough examination. Finally, as the repeated examination
becomes faster and faster, the student gains a salubrious sense of
mastery that must be experienced, literally, to be appreciated.

How Much Time Does the Examination Take?

When [ was a junior medical student, it took 2 hours for me to
obtain a complete history. A complete physical examination took
another 2 hours. To record this information, to construct my dif-
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ferential diagnosis, and then to add the laboratory tests that we
were supposed to do ourselves (routine and microscopic urinaly-
sis, hemoglobin and hematocrit, white count and differential, and
electrocardiogram) took another 2 hours, for a total of 6 hours. I
should add that most of these patients had but one major diagnostic
problem; nevertheless, this problem was often a diagnostic chal-
lenge, and required the student to do considerable reading.

After three medicine rotations, we could perform and record a
complete history and physical (without laboratory work) in the
outpatient department in about 2 hours. At that time, I was once
assigned a woman who was deaf and dumb. Because the entire
history, questions and answers, had to be written longhand, it
took me 4 hours. The 4 hours were well spent because, after
visits to many doctors, the patient’s diagnosis was finally made.
She suffered from what would now be called neurocirculatory
asthenia. Previously, she had received only incorrect diagnoses
carrying an ominous prognosis. Her secondary neurosis was
completely reversed after [ saw her, one of my first solo trans-
ference cures.

By the time I was an intern, I could perform and record a good
two-page history and physical in I hour, only occasionally miss-
ing nystagmus or failing to elicit muscular fasciculations. At the
time of my oral examination in internal medicine, 7 years after
graduation, I could do a complete history and physical on two
patients in 1/2 hours.

The student should not be discouraged by what at first seems
an overwhelming task. Attention to detail at the beginning is
time-consuming, but necessary and richly rewarding in the
long run.

Forfaculty to say, “We can'tteach this in our curriculum because
there is not enough time” is analogous to a surgeon declining to
insert an artificial heart valve because it would take more than
2 hours.
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Model Outline of Gerry Rodnan, MD

The following is an abridgement and revision of the outline
given to our class at the University of Pittsburgh in the fall of
1958 by our coursemaster, Dr. Gerry Rodnan. I used it with
good results for 10 years, after which I became a consultant and
was allowed to improvise.

A Biographical Note

Gerry P. Rodnan, MD, was a Professor of Medicine and rheu-
matologist at the University of Pittsburgh. He is known for Rod-
nan’s Law (1959): “Corticosteroids will do anything if you give
enough of them.” Rodnan’s Rule of Urine was stated in 1971: “In
a contemporary teaching hospital, it takes 72 hours to collect a

24-hour urine specimen.” Rodnan’s Aphorism states: “All the
great diagnosticians are not at the university center. And all the
bad ones are not in the community hospitals.”

Rodnan was also the inventor of the “professorial dozen.” He
noted that whenever a full professor was asked how many cases
he had seen of some unusual entity, the professor would say,
“Oh, about a dozen.” Rodnan suggested that the dozen was gen-
erated in the following manner: the junior medical student saw a
case at Grand Rounds. (Historically, patients were presented at
Grand Rounds; today, the activity that goes by that name bears
no resemblance to the patient-oriented sessions of bygone days.)
He referred to that case in the senior year, thus making ittwo. By
the time he was an intern, the case had multiplied to three. As a
junior assistant resident, the very same case had become four;
and so forth, as he rose through the ranks. By the time he was a
professor, it was a professorial dozen.

A. Identification
Name, age, sex, marital status, color, occupation, religion, birthplace (state or country), referring phy-
sician and/or agency, date of examination (including year).

B. Informant and Reliability

C. Chief Complaint

D. Present lliness
The present iliness is not simply a complete but disorganized catalog of statements and facts. The
organization of the history is based on two principles:

1. The major problem from which the patient is suffering must be dissected free of other unrelated
information.

2. The progression of the major disease from its inception must be made clear, culminating in an
evaluation of the current effects of the illness upon the patient’s life.

E. Past History

1. General health: Give the patient's estimate of his health in general. Body weight: present, max-
imum, minimum, recent change. Any significant facts from previous physical examination (mili-
tary, school, insurance, employment, etc.)

2. Serious illness: Record any infectious disease or prolonged illness.

3. Injuries: Broken bones, lacerations, or other injuries.

4. Operations: Date, diagnosis, postoperative course, biopsy reports.

5. Admission to other hospitals: Record chronologically, giving the name ofthe hospital and physi-
cian and the source of information. List admission and discharge dates, brief summary of pre-
senting symptoms and significant physical or laboratory findings if known, diagnoses, and
therapy.

6. Past admissions to this hospital and outpatient department: If the patient has been seen fre-
quently in the outpatient department, each visit does not need to be summarized but appropriate
resumes of time intervals or change in symptoms must be recorded. Such hospital admissions
and clinic visits should be summarized chronologically in the following form:

Number of Admission (First, second, etc.):

Service (Medical, ENT, Surgical, etc.):

Date of Admission: Date of Discharge:

Operations:

Summary: This summary should be sufficiently detailed to contain all pertinent symptoms,
physical findings, laboratory results, medications, and course in the hospital.

7. Current medications

F  Review of Systems

The chief symptoms referable to each system are reviewed. Information that belongs with the present
illness will frequently be obtained and should be recorded there. Repetitions are to be avoided by
referring to preceding sections that contain the same information.

1. Skin: Abnormal pigmentation, sweating pattern, bleeding, bruising, eruptions, or itching.

2. Lymph Nodes: Enlargement, pain, sinuses, drainage.

3. Head: Headache, injury, fainting, seizures.
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4. Eyes: Vision, inflammation, pain, diplopia, scotomata, exophthalmos, glaucoma.

5. Ears: Hearing, pain, discharge, tinnitus, vertigo.

6. Nose and Throat: Abnormal odors, discharge, bleeding, obstruction, pain, sore throat, changein
voice, hoarseness, goiter.

7. Breasts: Masses, pain, discharge.

8. Cardiovascular, Respiratory: General exercise tolerance, dyspnea, cough, sputum (amount,
description), wheezing, hemoptysis, chest pain, fever, night sweats, orthopnea, edema,
cyanosis, hypertension, palpitations, history of heart murmur, treatment with cardiovascular
drugs (such as digoxin, diuretics, or nitroglycerin), intermittent claudication, leg ulcers.

9. Gastrointestinal: Appetite, condition of teeth and gums, sore tongue, dysphagia, nausea, vomit-
ing, hematemesis, constipation, diarrhea, unusual stool color or consistency, abdominal pain,
jaundice, results of gastrointestinal X rays, food intolerance, rectal bleeding.

10.  Endocrine: Growth, body configuration, symptoms of increased or decreased metabolism. Poly-
phagia, polydipsia, polyuria, glycosuria. Sexual development, impotence, sterility, menstrual
history (age at onset, cycle, duration, amount, amenorrhea, menorrhagia, metrorrhagia, dys-
menorrhea, date of last period, premenstrual edema and tension, number of pregnancies, in-
duced or spontaneous abortions, stillbirths, live births, obstetrical complications, age of meno-
pause, hot flashes, postmenopausal bleeding).

11. Allergic and immunologic: Urticaria, angioneurotic edema, hay fever, asthma, eczema, sensitiv-
ity to drugs, foods, pollens, dander. Immunizations and skin tests.

12. Musculoskeletal: Pain, swelling, stiffness, limitation of motion of joints. Fractures, serious
sprains.

13. Neuropsychiatric: Headache, convulsions, loss of consciousness, paralysis, weakness, atro-
phy, spasticity, tremor, involuntary movements, gait, incoordination, pain, change in sensation,
paresthesias, incontinence, sweating pattern. Predominant mood; anxiety; phobias; sleep pat-
tern; memory; judgment; thought content (delusions, hallucinations); history of psychiatric care,
sexual adjustment, attitudes toward friends, associates, family, disease.

Family History
Record the age and health (or death and cause of death where appropriate) of parents, siblings, and
children. Investigate the familial incidence of obesity, diabetes, cardiovascular and renal disease, can-
cer, neuropsychiatric disease, allergy, blood dyscrasias, arthritis, glaucoma, and infectious diseases
such as tuberculosis. Many diseases are clearly heritable; many others have an important hereditary
“tendency.” A careful family history may suggest a good diagnostic possibility or may provide support
for a tentative diagnosis.
Social History
Record the nativity, occupation, marital adjustment, and especially the patient's emotional relationship
to the parents throughout his life. The patient's birthplace, residences, and education are important.
The marital history includes age, health, occupation, education of the marital partner, number of chil-
dren, and the marital adjustment. Describe the “extended family group.” Also, who lives with the pa-
tient at home (not necessarily the same as the “extended family”)? Learn exactly what the patient does
in his occupation with particular reference to the degree of emotional tension or health hazard. What
provisions are there for disability compensation and other marginal benefits? Are there debts or eco-
nomic problems that will influence convalescence? How much does the patient participate in the civic,
social, religious, and political activities of his particular economic and social group? How do his opin-
ions or practices differ from those of the group (this presupposes previous knowledge or inquiry into
the group opinion)? What are the medical opinions of the group? Find out in detail how the patient
spends his day, what his hobbies are, how much he relaxes, how much he sleeps, how much physical
activity there is. Learn the patients dietary habits; this usually requires specific inquiries regarding
each meal. Are tobacco, alcohol, narcotics, or other drugs used? If so, to what extent?

Physical Examination

1. Vital signs: Temperature, pulse, respiration, blood pressure (both arms and one leg, record posi-
tion), height, weight.

2. General appearance: Development, nutrition, mental status, apparent age, race, sex, positionin
bed, comfort, attitude toward examination, degree of iliness (acute or chronic), obvious abnor-
malities. A short statement embodying these features should always introduce the physical
examination.
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3.

®© N

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

Integument: Skin: color (jaundice, pallor, cyanosis, pigmentation, erythema), temperature, tex-
ture, moisture, eruptions, petechia, telangiectasia, nodules, scars. Nails: color, shape, texture,
subungal hemorrhages, paronychia. Hair: distribution, texture, quantity, color.

Lymph nodes: Size, consistency, tenderness, mobility, sinuses; describe for cervical, occipital,
supraclavicular, axillary, epitrochlear, inguinal, and femoral nodes.

Skull: Size, contour, tenderness, bruit.

Eyes: Vision, protuberance; extraocular movements, nystagmus, strabismus; lids, sclerae, con-
junctivae, cornea, ocular tension; pupillary size, equality, regularity, reactions to light and accom-
modation; ophthalmoscopic examination of lens, vitreous, discs, retina (scars, pigmentation,
hemorrhages, exudates, macula), vessels.

Ears: Hearing, air and bone conduction; pinnae, external canal; drum, perforation, discharge.
Nose: Mucous membranes, obstruction, polyps, discharge, septum, sinus tenderness and
transillumination.

Mouth: Color and lesions of lips; odor of breath; size, position, tremor, papillae, color, coating of
tongue; number, condition, and alignment of teeth; pigmentation, ulceration, bleeding, infection
of gums; eruptions or pigmentation of buccal mucosa.

Throat: Position of uvula; color, exudates, lymphoid tissue in posterior pharynx; tumors or ulcera-
tion; tonsils; voice, vocal cords.

Neck: Contour, mobility; tenderness, masses; thyroid size, consistency, bruit; tracheal position
or tug; salivary glands.

Breasts: Size, contour, tenderness, masses, discharge, scars, nipples.

Thorax and lungs: inspection of thoracic contour and respiratory motion with special attention to
the detection of diffuse obstructive or restrictive impairment of respiratory mechanics; palpation
for tenderness, fremitus, rubs, wheezes; percussion, including descent of diaphragms; ausculta-
tion of breath sounds, spoken and whispered voice, adventitious sounds (rales, friction rubs).
Cardiovascular: Heart: inspect apical impulse, other pulsations. Palpate apical impulse, thrills,
shocks. Percuss heart size, contour (describe in relationship to the midclavicular line). Auscult
rhythm, quality, and intensity of heart sounds including 3rd and 4th sounds or gallops if present;
murmurs (location, timing, intensity, character, transmission; relationship to position, respiration,
or alterations in cardiac rhythm); friction rubs. Check for apical-pulse deficit (see Ch. 6, p. 000).
Peripheral vascular system: thickening or tortuosity of peripheral arterial walls; abnormal or ab-
sent arterial pulses. Character and equality of carotid, brachial, radial, femoral, popliteal, dor-
salis pedis, and posterior tibial pulses. Arterial bruits. Venous distention, pulsation, tenderness,
or inflammation. Abnormal venous pattern over chest and abdomen.

Abdomen: Inspection: contour, abnormal venous structures, peristalsis, scars. Palpation: ten-
derness (local or rebound), spasm, masses, organs (liver, gallbladder, spleen, kidneys, uterus,
bladder), heaviness of flanks, fluid wave, hernias. Percussion: organs, masses, shifting dull-
ness. Auscultation: peristalsis, bruit, succussion splash.

Genitalia: Male: development, scars, discharge, tenderness or masses of epididymides and
testes. Female: Perineum, labia, vagina, cervix, size and position of uterus and adnexae; exam-
ine for masses, tenderness, discharge, ulceration.

Rectal: Hemorrhoids, fissure, fistula, sphincter tone; prostate (size, contour, consistency), semi-
nal vesicles; consistency and appearance of feces.

Musculoskeletal: Spine: contour, motion, tenderness. Muscles: tremor, atrophy, fasciculation.
Joints; deformities, crepitation, range of motion, swelling, tenderness, heat, redness. Ex-
tremities: clubbing, edema.

Mental status: Behavior: appearance, facial expression, activity. Speech: rate, quality, quantity.
Mood: depression, euphoria, resentment, fear, anxiety, lability. Content of thought: obsessions,
delusions, ideas of persecution. Sensory deceptions: illusions, hallucinations. Sensorium: orien-
tation (time, place, person), state of consciousness, memory (recent and remote). Intellectual
endowment (not synonymous with education). Judgment and insight.

Neurologic: Every complete physical examination should include a brief survey of the cranial
nerves, motor and sensory systems, and reflexes. If there is any indication from the history or
physical examination that the patient has a neurologic defect or if the disease that he is sus-
pected of having is frequently associated with neurologic complications, a detailed neurologic
examination according to the following outline should be conducted and recorded:
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Cranial nerves
I.  Recognition of odors
Il. Visual acuity and fields, optic discs
i, 1V, VI.  Pupillary size and reactions, eyelid droop, extraocular movements, lid lag
V. Sensations of face and tongue, corneal reflexes, chewing muscles
VIl. Facial muscles; taste of anterior two thirds of the tongue
VIIl. Hearing (bone and air conduction, Weber's test), nystagmus
IX. Sensation of hard and soft palate, gag reflex; taste of posterior one third of tongue
X. Weakness of soft palate, deviation of uvula, difficulty in phonation, vocal cord paral-
ysis, rapid pulse (bilateral lesion)
XI. Sternocleidomastoid and trapezius functions
Xll.  Tongue muscles, protrusion and deviation
Skilled acts: Aphasia, apraxia, agnosia, asterognosis. Record if the patient is right- or left-
handed.
Meningeal signs: stiff neck, Kernig, Brudzinski.
Posture, gait, and abnormal movements: Standing and reclining posture; circumduction, pro-
pulsion, ataxia; Tremors, tics, athetosis, chorea, localized muscle spasm
Coordination: Finger to nose, heel to knee, adiadochokinesia, rebound, past pointing,
Romberg
Motor system: Muscle strength, tone, volume, contractures.
Reflexes: Biceps, triceps, radial, knee (clonus), ankle (clonus), abnormal, cremasteric, plantar
response
Sensation: Pain (superficial and deep), temperature, touch, position, vibration
Autonomic: Sphincter tone, sweating, vasomotor changes, trophic disturbances
J. Differential Diagnosis

Alternate Method: Model Outline of Ronald S. Banner, MD

This outline was developed by and is reproduced with the per- slightly revised. It is presented, in part, to indicate that any prac-
mission of Dr. Ronald S. Banner of Philadelphia. It has been ticing physician should wish to develop his own forms.

Accompanying Letter to Patient

Dear Patient:

If you are being asked to spend your time and effort completing this questionnaire, you deserve to
know why | feel it is important. | believe in, and attempt to provide you with, personal and thorough
health care. While this requires knowledge of medicine and compassion on my part, it also requires
your participation and help. This questionnaire, which | devised, helps you give me needed information
about your medical condition(s), your family, your medical habits, and you as a person. Although the
questionnaire is long, the information is important—so please answer the questions as best you can.
Some patients prefer to answer one or two questions in person rather than on paper; we can do that if
you prefer.

During our appointment, we shall talk together, discussing your medical concerns and reviewing the
questionnaire; together with a physical examination and laboratory tests, this information will help me
provide you with the best possible, personal medical care.

The information in this questionnaire will be kept confidential.

Thank you for your cooperation.

A. Identification Data

1. Today’s date
2. Name
3. Age 4. Date of Birth
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5. Home Address Zip
6. Home Telephone

7. Occupation

8. Employer

9. Work Address Zip

10.  Work Telephone
11. Sex: [ male [J female

12.  Marital status: [J single [J married (J widowed [ separated (] divorced [J remarried for how many
years?

13.  Person to contact in case of emergency (include name, work and home addresses, and phone numbers

B. Present Medical History

1. Explain in your own words your reasons for having this examination. Why now? Why with me?

2. Please circle one:
I wanted to come. My spouse/family insisted.
My friends insisted. There is another reason.

Please explain:

3. I was referred by

4. If the problems above (in #1) are not new or have been treated before, please explain what was done (including when,
where, and by whom). (Use other side if you need more room).

5. When did you last see a doctor?

For what reason?

When was your last thorough examination?

When was your last hospitalization?

When were you last sick in bed?

©° o N o

How is your present health? [ excellent [ good [ fair [J poor



C.  Family History
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Family background may be related to medical conditions. Please fill in all of the following chart:

Natural

If Living Now

If Deceased

State of health
First name Age (good, fair, or poor)

Where
living Age

Date: Cause Your
month, of age
year death then

father:

Natural

Mother:

Brothers

and

sisters,
starting

with

the
oldest

(include

yourself

with a*
by your
name

Spouse:

Children:

Please circle the names of all the people in the left-hand column with whom you are/were in close or frequent contact.

D.

Illnesses in the Family

Check in the Self column if any one of the following has happened to you. Check the Blood Relative column if any of the
following have happened to a blood relative, and state the relationship (mother, brother, aunt, etc.).

Self

Blood Relative

diabetes (sugar)

high blood pressure

stroke

heart problem

cancer or tumor

emotional or nervous problems
arthritis

gout

alcoholism

Self

Blood Relative

bleeding problems
epilepsy or seizures
glaucoma

blindness before age 50
deafness before age 50
kidney problems
bladder problems
thyroid problems
migraine
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Self Blood Relative

E. Parents

Family (last name)

Birthplace

Country of grandparents or great grandparents (background)

Religion

Occupation (if deceased or retired, what did they do before?)

Favorite activities

asthma

breathing problems
tuberculosis

cystic fibrosis
allergies

skin problems
anemia

sickle cell anemia

What type of person is/was he/she?

Describe your relationship with each parent (even if deceased)

What were your parents’ expectations of you?

Self Blood Relative

Father

stomach problems

bowel problems

rectal polyp

gallbladder problems

liver problems

genetic or inherited diseases
other unusual diseases

Mother

E  Past Medical History/Medical Habits

1. How would you describe your health as a child?
[J excellent [J good [J fair [J poor

If fair or poor, please explain:

2. When you were a child, did you have any life-threatening illnesses or accidents?

UUno [Jyes [J? Ifyesor?, please

explain

3. When you were ill, who provided most of the care?

(J Mother [] Father [ Other

4. How did your parents, or the person who looked after you, react when you were sick?

(J absent [J angry [ attentive [] indifferent [] panicked [] supportive (] other




10.

11.

12.
13.

14.

The Case Record 55

Record of hospital stays (childhood and adulthood—surgery, observation, etc.): Please list chronologically, child-
hood events first and most recent events last:

Date in hospital or your age Name of hospital and of doctor Reason for hospital stay

Record of separate tests (X rays, EKGs, scans, special)

Name of test and date Place/person doing test Reason for test and result

Please list all of the doctors that you see and reasons/conditions of yours that they treat.

People may see several doctors and may take medicine from some of them as well as over-the-counter medicine.
Since there are interactions between some of the medicines, it is important to know all the medicines that you use
(laxatives, vitamins, etc.) Please list names, strengths if known, and how often you take them.

List all medicines or injections that you cannot take (because of allergy or reaction). What happened to you when
you took them?

Please check any of the following if you think you may have received greater exposure to them than average:

(J carbon monoxide [J other gases (] silica dust O lead (J organic solvents
(J coal dust [ sulfur dioxide cyanides [J hydrogen sulfide  [] asbestos [] arsenic [J mercury
[J fluorine, fluorides, benzene (] noise (] radiation [ other dusts, vapors, fumes, smoke

(specify) (] extreme temperatures or humidity ~ [J high or low pressures

(J other hazards (specify)

When was the last time you had immunizations (shots) for tetanus polio German measles

Do you have dental problems? Explain

For Women Only: When did you last see your gynecologist for a Pap smear?
Name of gynecologist

Check any of the following that have happened to you:
[J chicken pox  [J German measles  [J scarlet fever ~ [J rheumatic fever ~ [J measles [ polio
(] mononucleosis  [] jaundice  [J herpes [] pneumonia  [J venereal disease (VD) [ phlebitis

(] diverticulitis (J hernia  [J hemorrhoids [ tension/anxiety problems (J depression
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15.

16.

17.

18.

19.

20.

21.
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Do you follow a special diet? If yes, explain:

Please describe your drinking of alcoholic beverages:

Number of ounces
Daily Weekly Monthly

Wine

Beer

Hard alcohol

Do you think you have a drinking problem?

Coffee: Number of cups per day

Tea: Number of cups per day

How much chocolate do you eat:

Do you use anything to move your bowels? If yes, explain:

Doyousmoke? — Howmuch? ___ If you smoked cigarettes and quit, date you quit
number of packs perday | number of years
When was your lastchest Xray? __ Where was it done?

What type and how much physical activity do you have? How frequently?

G. Personal History

Although this section may seem unnecessary to some, my experience has shown that this information can help me be a
much more effective medical advisor for you.

1.

2
3
4,
5

10.
I1.

Your birthplace

Where were you raised?

Last school attended and year

Armed forces? (if yes, explain)

Present job: Describe the work you do, your hours, and the effect it has on you:

If a housewife, or retired, describe how you spend your day. How does it affect you? Would you rather be doing
something else?

Earlier jobs

List people living with you

What does your spouse do?

What words best describe your spouse?

Are there problems at home that disturb you? [ ] no [ yes [ maybe

If yes or maybe, please explain




12.

13.

14.

15.

16.

17.

18.

19.
20.
22.
23!
24.

25.
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How do you spend your evenings and weekends?

Do you have any hobbies? If yes, what are they?

Do you belong to any organizations? __ Your favorites

What do you do for the organization(s), and what do(es) it (they) do for you?

Where and when have you traveled outside the USA?

Have you taken any vacations in the past year? [J no [ yes If yes, where did you go and for how long?If no,
why not?

How is your sleep? [ good [ fair [J poor [] other

When do you go to sleep? When do you awaken?

How often do you have a problem falling asleep? ____ (nights/week) Are you rested when you wake up?

How many hours of sleep do you need?

List the major life events or changes that you have experienced (including but not limited to serious illnesses or
injuries; separations from, or deaths of, persons close to you; losses of property or money; moves; unemployment;
business/work crises; changes to different kind of work; family crises; marriage; births; violations of the law)

How were you affected by these events?

How did you adjust to these events?

What major events or changes have occurred in your life this past year?

Are there any major changes planned in the near future?

How are your coping abilities? [] excellent [] good [] fair [J poor

What do you do to relieve tension/anxiety/frustration?

Who are your heroes? After whom do you model yourself? What qualities in them do you try to imitate?

For the following items, check whether you feel each is beneficial, harmful, or without effect on you personally.
Star (*) those items that are a regular part of your life.

Beneficial Harmful No effect Beneficial Harmful No effect

Daily family Hobbies
relationships

Sex
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26.

27.
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Beneficial Harmful No effect Beneficial Harmful No effect

Other family Regular physi-

relationships cal exertion
Holiday Any physical

functions exertion
Religious Recreation

activities Vacations
Soc”? . Vitamins

activities
Eriends/ Special diet

relationships Prescribed
Your work medications
What do you think will help you stay/become healthy?
For the traits listed below, check the one word to the right of each trait that describes you best.
Competitive drive [] excess (] plenty (] minimal
Ambitious, like to achieve (] usually [] sometimes U] rarely
Need to display achievement (] usually [] sometimes (] rarely
Sense of urgency/impatience [] constant (] some (] rarely
Deadline oriented [] always (] sometimes (] rarely
Work results in worry or fear (] usually (] sometimes U] rarely
Drive yourself to accomplish (] usually (] sometimes (] rarely
Feel under pressure [ usually (] sometimes (] rarely
Tend to worry (] usually (J sometimes [] rarely
Can postpone thoughts about problems (] rarely (] sometimes (] usually
Recognize when you are tired (] rarely (] sometimes (] usually
Recognize fatigue and work harder [ rarely (] usually (] sometimes
Recognize fatigue and respond to it (] rarely [] sometimes (] usually
Able to relax (] rarely [] sometimes (] usually
Able to relax without guilt (] rarely (] sometimes (] usually
Interests outside of work (] many (] few (] rare
Family life (] chaotic [ varies [] stable
Get pleasure from daily activities (] usually [] sometimes (] rarely

Symptom Review

We all have occasional colds, fevers, belly pains, etc. This section is not for those things. Please read each question
carefully and answer by placing a check in the appropriate column. If you are in doubt, check the “?” column.

Do you have now, or have you ever had? No Yes ?

Failing vision, not corrected by glasses ___

Double vision

Other eye problems, such as eye pain

Difficulty hearing

No Yes ?



Do you have now, or have you ever had? No Yes ?

Ear infection or injury

Ringing or buzzing in your ears

Pain, swelling, or sores in your mouth
Recent change in taste

Severe sinus trouble

Frequent or severe nosebleeds

Other nose trouble

Frequent sore throats with fever
Hoarse voice without a cold

Lumps or swelling in your neck
Seasonal eye, nose, or throat problem
Coughing spells

Frequent chest colds

Coughing up phlegm (mucus)
Coughing up blood

Breathing problems

An abnormal chest X ray

Shortness of breath

Awakening at night with shortness of
breath

More pillows needed to help you breathe
at night

Palpitations (thumping or racing heart)

Discomfort, pressure, a tight feeling, or
pain in the chest

Heart murmur
Cramps in your legs while walking
Swollen feet or ankles

Painful whitening of fingertips when
cold

Difficulty swallowing

Frequent or severe heartburn
Frequent or severe indigestion
Frequent or severe belching

Bloating after meals

Gas

Nausea or vomiting (frequent or new)

Vomiting blood or black material
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Pain in your abdomen (belly)
Long-standing constipation
Recent onset of constipation

Frequent, loose, or watery bowel
movements

Recent change in bowel movements (BMs)

Black or bloody BMs, except after taking
spinach, beets, iron, or Pepto-Bismol

Gray or pale tan BMs

Bleeding from rectum

Rectal pain

Recurring severe headaches
Dizzy spells or lightheadedness
Fainting or blackout spells
Slurred speech, loss of speech
Trouble with memory
Coordination or balance problems

Repeated numbness or tingling in hands
or feet

Hands shaking or trembling

Recent change in handwriting

Weakness in muscles

Aching muscles or joints

Swollen or stiff joints

Lasting or repeated back or shoulder pain
Painful feet

Any handicap or disability

A persistent skin problem

A mole that bleeds or has changed size
or color

Any lumps, bumps, or swellings

X ray or radioactive medicine used for
treatment (not for diagnosis)

A tendency to feel too hot

A tendency to feel too cold
Increased thirst or appetite
Loss of interest in eating

Weight loss over 10 pounds in past year

No

Yes ?

59
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Do you have now, or have you ever had?
Weight gain over 10 pounds in last year
Tiredness without effort

Change in personality or behavior

A big change in sexual activity

Any sexual problem you want to discuss
with the doctor

Inability to have children (that you see as
a problem)

Many urinations, day or night
Burning when you urinate

Bloody, black, or brown urine
Difficulty holding your urine in
Constant feeling you have to urinate

Urinary infections or stones

For Men Only

A weak or slow urinary stream

Told of prostate problem by a doctor
Burning or discharge from penis
Swelling, lumps, or pain in your testicles

Feeling that you are losing your sex
drive, potency, or nature

Any contraception used by you or your
partner

For Women Only
Lump in breast

Discharge or bleeding from either nipple

I.  Personal Reactions and Expectations

No

No Yes ?

Persistent or severe vaginal discharge or
itch e

Recent trouble with menstrual periods -

Apart from pregnancy, nursing, or
menopause, have you ever gone more
than 6 months without a period? -

Bleeding between periods -
Any bleeding after intercourse R
Repeated pain during intercourse -
Bloating or irritability before periods -

If your periods have stopped, any
bleeding since S —

Hot flashes -

Are you pregnant or do you think you
might be -

Any ectopic (tubal) pregnancies S —

Any other serious or disabling female
problems -

If you are still menstruating, is any con-
traceptive being used by you or your
partner? — e e

If still menstruating, date of last menstrual period

Number of pregnancies
Stillbirths

Miscarriages

Induced abortions Premature births

Number of children born alive

Number of Caesarian sections

Weight of your largest baby _
pregnancy:
(hemorrhage, toxemia, etc.)

Complications of

1. Are there any additional experiences or reactions that you have had with illness, hospitals, doctors, etc. that you

would like to describe. (Use other side if more space is required.)

2. Looking to the next few years, what are the things that you are planning for and would like to see happen?

3. Whatdo you expect your health in the future will be? [ ] excellent

[] good [] fair [] poor
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4.  What medical conditions do you think you’ll get and at what age?

5. What illnesses are you most afraid of getting?

6. To what age do you expecttolive? ____ years old.
7. Tam interested in your thoughts and feelings about your present illness. What do you imagine is wrong with you?

If you do not know, please guess.

8. Isthere anything else you want to talk over with the doctor?

Problem List

Date list completed updated

Current Problems

Past Problems

Potential Problems
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K. Physical Examination

Name Date General description:
Weight Height
BPright,supine — standing_ left, standing
Pulse Respirations — Temperature
Skin Abdomen
turgor/texture bowel sounds
color/rash liver
palms spleen
nails masses
hair tenderness
HEENT hernia
rectal
eyes
fundi genitalia
CVA tenderness
ears
nose Extremities
pharynx edema
teeth color
sinuses temperature
Neck JVP  HI tenderness
bruit carotid peripheral pulses
YenEbal Posterior Dorsalis
thyroid Femoral Popliteal Tibial  Pedis
Right| 4 | m | | n
Lymph Nodes
Left | 4 | 4 | 4 | w4
Breasts
Lungs Neurologic
inspection cranial
palpation power
percussion DTRs /4 return phase
auscultation Babinski
Sensory
Heart 0°45°90° LLD position touch
inspection pain temperature
palpation Rheumatologic
percussion hands
S1 82 gallop elbows
murmur shoulders

neck



back
hips
knees
ankles

feet
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Explanatory Note: In the first line under heart examination, “0” refers to the patient lying recumbent, ““45” to a 45-degree
elevation of the top half of his body, and “LLD” to the left lateral decubitus position. Under the neck examination, “JVP”
means jugular venous pressure and “HJ” means hepatojugular reflux.

Summary
Date
year old of stock,
age race, sex country, religion
X years, (ret)
marital status job
referred by

Initial Contacts

PT Requests
extra info

Central Core Complaints Issues

Sources of frustration,
breakdown, disenchantment

Ability to handle frustration
Ways of recovering, healing
and gaining satisfaction

Q all/most/part

ROS + —
DPI relationships

Mental Status

Appearance, interview behavior

Mood

Thought, Stream of content

Attention, orientation,
memory, and comprehension

Insights

Heroes

Goals

Explanatory Notes: This summary section is a brief encapsulation of the physician’s understanding of the patient’s illness.
It may be placed on the front page of the patient’s case record.
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The categories after “Q” indicate to the physician how much
of the questionnaire was filled out by the patient. This helps the
physician determine what the patient wants from the encounter.
The marks after “ROS” indicate whether that material was ob-
tained. The physician uses that response to assure himself that
the basic nuts and bolts of the total history have been obtained so
he can refer to them later. Knowing that this material is already
available may help him to proceed to the real issues that are of
concern to the patient. “DPI relationships” refers to doctor-pa-
tient-illness relationships (Balint, 1957).

Under DPI, Dr. Banner might put a statement related to how the
relationship between the doctor and the patient might affect the
iliness, or vice versa. For example, he might mention that the pa-
tient keeps showing up at prison sick call complaining of inca-
pacitating headache, asking for narcotics. This behavior frustrates
the doctor, who is attempting to relate to the patient as a physician
but finds that he is being used as a flak catcher for the penal
system.

Others mightwishtouse a different format, for example, making
diagnoses at three levels, called medical, psychologic, and social.
The medical might be the chart diagnosis (in a category that will
satisfy the third party payer); the psychologic could be the patient's
major ego defense or characterologic style; and the social might
include anything from a list of measures available for social sup-
portto complicated analyses of interactions with the environment,
which includes the doctor.

Comments

Reliability

Early in the case record, the examiner is asked to comment on
the reliability of the informant. As discussed in Chapter 2, no
patient should ever be described as a *“poor historian.”

If the interviewer has noticed that the patient has trouble re-
membering events, and if the physician has performed the cog-
nitive portion of the mental status examination, as described in
Chapter 2 (p. 18), and if, in fact, the patient is cognitively im-
paired, then it is fair to conclude that the patient either has retar-
dation or an acute or chronic organic brain syndrome.

(Unfortunately, the cognitive portion of the mental status ex-
amination is performed by asking questions without touching or
inspecting the patient’s body. Therefore, some tyros omit this
section of the neurologic examination from their physical exam-
ination, believing it to be part of the interview. Whatever the
reason, this extremely important part of the physical examina-
tion is the part most frequently missing from the record.)

Examples:

“Reliability: the patient was a pleasant man who attempted to
cooperate, but who was disoriented for time (missing the day
and month, but not the year).”

“Reliability: the patient is disoriented to time but not to per-
son or place. Most of the history of the present illness was
obtained from his landlady. History of prior illness comes
from our inpatient records, but the outpatient records were not
available at the time of admission.”

In the case of the comatose patient, the informant will be a
person other than the patient. The informant’s name and rela-
tionship to the patient, as well as the duration and frequency of
contact with the patient, should be indicated in the upper right-
hand corner of the first page of the case report.

Examples:

“The informant is the patient’s consort, who has lived with her
for 2 years.”

“The informant is the patient’s son, who had not seen the
patient for 4 years up until the day of admission.”

“The informant is a policeman who discovered the patient
in the hallway.”

At times, the old record may be the only source material for
the history. In this instance, the informant statement might read:
“Patient brought in by the police, who know nothing about him.
The only historical material available is from our old inpatient
records.”

Abbreviations

Although some schoolmarms have attempted to drive abbrevia-
tions out of the medical record, human nature remains un-
changed. Some institutions even have standing committees to
designate certain abbreviations as acceptable, but their pro-
nouncements are heeded about as well as those of the school-
marms who preceded them.

Unless your preceptor has strong opinions, I would suggest
the following: use abbreviations only when the context renders
the abbreviation totally unambiguous.

Example of an acceptable abbreviation:

“The patient was treated with iv MS in 2-mg doses to a total of
12 mg in the first hour.” Here, MS obviously means morphine
sulfate.

Example of an unacceptable abbreviation:

“In 1986, he was told that he had a mild case of MS.” In this
context, the abbreviation is ambiguous, as it could mean ei-
ther mitral stenosis or multiple sclerosis.

Chief Complaint

The chief complaint is discovered in the course of the interview
(see p. 34), and is not necessarily the complaint that was writ-
ten on the ER sheet by the nurse. Nor is it necessarily the first
problem that the patient mentions. Some discussion may be re-
quired to elicit the problem that is really bothering the patient
most.

The chief complaint is singular. On very rare occasions, one
may wish to list two separate chief complaints. In such situa-
tions, one is also obligated to produce two separate histories of
present illnesses, one to match each of the chief complaints. An
exception to this rule is the presence of two symptoms that invar-
iably accompany each other, such as polyuria and polydipsia, or
nausea and vomiting.

Examples of two separate chief complaints:

1. “My arthritis has come back” (1 month duration).
2. “I'have beendrinking an awful lot of waterand getting up
five times a night to pee” (7 months duration).

In this example, the examiner had discovered, on review of
systems, a second pair of problems that suggested one of the
types of diabetes, with no apparent relationship to the patient’s
rheumatic complaints. Instead of making two chief complaints,
the physician could have made the new, more exciting endocrine



problem the chief complaint, and placed an asterisk beside the
rheumatic problem in the past medical history section. (An as-
terisk beside an entry in the case record means that the problem
will be dealt with in the “impressions” or the summary section,
or in the case of the experienced physician, on the order sheet.)

Note that in the Weed “‘problem-oriented” system, itis usual
to have multiple “problems” derived from patient complaints,
each of which is supposed to have its own “SOAP” (subjective,
objective, assessment, plan) in the record, though this require-
ment is usually honored by omission. Since those who are inept
at preparing the traditional medical record are just as incompe-
tent at operating the Weed system, we will not discuss it further.

The phrase “rule out” should never be used in a chief com-
plaint, as in “the patient was admitted to rule out myocardial
infarction.” First, this type of statement does not give the pa-
tient’s own description of his illness. Second, it puts the histo-
rian (the physician) in a logical dilemma. If he diagnoses a myo-
cardial infarction, he has succeeded in making a diagnosis by
failing at the appointed task of ruling it out. On the other hand, if
he succeeds in that task, he has failed to make a diagnosis. Yet
the patient still has chest pain or some other symptom. It is
hardly desirable to send the patient home with nothing more than
the negative statement, “You didn’t have a heart attack.”

Sometimes patients are referred into the hospital by their phy-
sician, and really do not know the reason. Sometimes they think
they know and are mistaken,; this can lead to interpersonal diffi-
culties later in the hospitalization. It is a good idea to ask such
patients, “Why do you think Dr. Jones sent you to the hospital?”
A good follow—up question is, “Did he ever actually say that?”

Even patients who are in the hospital because of a doctor’s
request deserve to have a chief complaint, which should be
stated in specific terms that indicate the level of certainty. For
example: “The patient is admitted at the request of the cardiol-
ogy service for elective coronary angiography.” Such a state-
ment of high certitude would be based either on a conversation
with one of the cardiologists, or on a letter brought by the pa-
tient. An example of a still useful statement with a lesser degree
of specificity and certitude is this: “Her local physician referred
her to this institution to have her “gland problem” evaluated by
Dr. Smith.”

If you have not spoken to any of the referring physicians, do
not assume that the “patient is here to get her digoxin and Lasix
adjusted” on the basis of her flagrant signs of congestive heart
failure. In reality, the patient might have high output heart
failure due to masked thyrotoxicosis, and actually have been re-
ferred to the endocrinology service for definitive therapy (see
Rodnan’s Aphorism, p. 48).

The worst type of chief complaint is one that uses contempo-
rary medical jargon without giving either the problem or the
level of uncertainty. For instance, one medical resident’s note
said, “‘Patient admitted for tune-up.” To say that this description
would be more appropriate to the care of an automobile than of a
human being would be unfair to automobile mechanics, who
usually ask the customer what problem he has noticed.

History of the Present Illness (HPI)

Chronology

When composing the HPI, one wishes to tell the story in chrono-
logic fashion. In order to avoid confusing the reader or listener,
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one of two available chronologic systems should be chosen, and
used consistently. In the first system, all events are related to the
time of admission.

For example:

“The history of the present illness began approximately 10
years prior to admission . . . (or PTA).”
“However, 4 years prior to admission . . .
“Two months prior to admission . . .”
“Three days prior to admission . . .”
“A fever began 10 hours prior to admission, continuing up
to 2 hours prior to admission, when . . .”
“Forty-five minutes prior to admission . . .
*“. . . 15 minutes prior to admission, when his wife decided
to bring him to the emergency room.”

”

"

The second system uses calendar dates. With this method, the
history of present illness might proceed as follows:

.. . began in 1959.”

.. . recurred in the fall of 1968 and continued into the
next summer.”

In 1972, the patient first noticed . . .”

“In February of 1980 . . .”

“In March of 1981 . . .”

“June 6, 1981, the patiént first noticed . . .”

“June 16th, the patient was admitted to the emergency
room, kept for 6 hours, and discharged. At that time, . . .”

“June 24, 1981, at 12 noon . . .”

“Around 4:00, the patient noticed that . . .”

“At 6:15 p.m., his wife insisted on bringing him to the
emergency room. When he arrived at 6:45, he had no palpa-
ble pulses in his legs . . .”

The first system has the advantage for the listener or reader of
being easier to follow. The calendar system has the advantage of
placing the patient’s history in its broader historical context, in
terms of what diagnoses and treatment were available in that ep-
och, and may be more useful for longer histories. Also, the per-
son who reviews the record several years later will not have to
translate the times into a different reference system.

Pertinent Positives and Negatives

After the chronologic account of the present illness, there is
sometimes an extra paragraph involving pertinent negative facts
and/or positive facts that bear upon the history of the present
illness. The emphasis on the word “pertinent” warns that this
section is not to be an assortment of potentially interesting but
possibly irrelevant facts that you could not build into the history
of the present illness. (Such an assortment would only detract
from the review of systems and confuse the auditor or reader
who might just have been on the verge of arriving at a diag-
nosis.) In fact, most well-organized histories do not need a final
statement of additional pertinent positives and negatives.
Some epidemiologic cardiologists enjoy the recitation of their
favorite coronary risk factors. Some pulmonologists wish the
presenter to produce at this point the date of the last chest film
and a summary of its findings. Some infectious disease special-
ists want the presenter to give the results of the cultures drawn at
the referring hospital (or the lack of same). If you have tried but
really can’t think of any pertinent positives, don’t worry about
it. They are probably unnecessary in that particular case.
Recently, the patient’s drug regimen seems to have migrated
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to the pertinent positives section, where it does not belong. See
the section on past medical history, below.

Pertinent negatives are absent factors, which, had they been
present, would have suggested another diagnosis. For example,
anormal recent chest film might cause the presenter to doubt the
diagnosis of tuberculosis. “The patient has never smoked” sug-
gests the presenter’s belief that the patient probably does not
have bronchogenic carcinoma. “There has been no weight loss”
is probably the most common pertinent negative. If the diag-
nosis of coronary artery disease is not completely clear, one
might wish to include information suggesting that the cause of
the chest pain was not something else, such as a hiatal hernia
(“an upper gastrointestinal series was normal during the last ad-
mission”); pulmonary embolism (*no history of thrombophlebi-
tis”); dissecting aneurysm (“no history of hypertension”); or
costochondritis (“no tenderness to palpation of the costochon-
dral junctions could be elicited during any of the last three
admissions”).

Pertinent positives and negatives of the type given above are
global and almost matters of taste. However, more discrete perti-
nent positives and negatives are in common use. An example of
a discrete pertinent positive is: “Four other persons attending the
wedding were said to have been afflicted with a similar illness.
Food served at the wedding dinner is currently being analyzed
for Staphylotoxin A by the State Laboratories.” (Of course, this
information might just as well be incorporated into the narrative
of the present illness, rather than be segregated as a pertinent
positive.)

Rule: Use pertinent positives and negatives only when they
are relevant to items in your differential diagnosis.

Information Obtained from Chart Review

In the better contemporary courses in clinical examination, the
sophomore students are prohibited from reading the patient’s
chart until they have produced their own case record. While ped-
agogically valuable, this prohibition does impair the quality of
the historical information available. In the usual clinical situa-
tion, one is obliged to read all of the old case records and to
obtain copies of same from other hospitals as soon as it is hu-
manly possible. In all instances, one must evaluate the informa-
tion thus obtained in a critical manner, as explained in Chapter
3, and indicate its level of certainty.

Including Diagnoses in the Case Report

You may include the previous diagnostic conclusions of other
physicians in the case report, with the caveats given in Chapter
3. However, you may not include your own diagnostic conclu-
sions in the body of the history or physical report, no matter how
high the level of certainty may be. The proper place to enter your
conclusion is in the “impression” or on the list of differential
diagnoses. To use it in the history would be circular reasoning.
Thus, the tradition of the case record may be seen as an implied
attempt to invoke the rules of logic at a clinical level.

Advice to the sophomore. Ordinarily, we attempt to per-
petrate the fiction that the sophomore student saw the patient at
the time and date of admission. This gives the student the op-
portunity to compare his case write-up with that of a more expe-
rienced person who saw the patient at the time of admission.

However, the patients selected for the student examination have
generally been in the hospital for some time and in the course of
a good interview will mention to the student potentially signifi-
cantevents that have happened during hospitalization. There are
no hard-and-fast rules, but the general principle of intellectual
honesty applies: any such postadmission information used in
reaching your diagnostic conclusions or ordering your differ-
ential diagnoses should be mentioned, even if the patient volun-
teered it. For the neophyte, such unsolicited extra data could be
entered into the history of present illness under a special section
of unsolicited pertinent information (pertinent positives or nega-
tives).

Expressions to Avoid

Two statements, rapidly becoming ubiquitous, that should never
appear in a case write-up are “the patient stated” and “the patient
denied.” The former is a wasteful redundancy. Unless some
other informant is being used, the entire history can usually be
assumed to be stated by the patient. The second phrase is used in
place of “there was no . . .,” but does not mean the same thing.
In order fora patient to deny a statement, it must be true, and the
patient must have some important unspoken reason for saying it
is false. Of course the term‘‘denial” also implies that the doctor
knows what is true and what is not, in which case it is unclear
why he is asking the patient questions to which the doctor al-
ready knows the answers. Worse, the term is better suited to an
interrogation than to an interview, and hints at an adversarial
relationship between doctor and patient (see Ch. 2, p. 13).

[fthe patient says he did not have a seizure, whereas in fact he
had one but cannot remember it, his statement is not really a
denial. If the doctor, whether at the bedside or in the case record
(which is more and more frequently being read by patients),
characterizes something told him in confidence as something
that was “denied,” imagine what the patient might think about
that term were he to read the record. The implication is that the
patient was lying.

Past Medical History

As a general guide to what goes in the past medical history,
recall that this section is concerned with diseases and illnesses,
whereas the review of systems is about symptoms.

Immunizations

The immunization record should be kept in a section of the chart
where it is available for updating as the patient receives new im-
munizations. The date, dose, and source of the immunization
should be listed for each (e.g., “Influenza: 1979, Cutter Labs
split virus, triple vaccine, lot number _ 0.5 cc,
right deltoid”). For previous immunizations, one need only indi-
cate their presence or absence, although a date is desirable, es-
pecially for tetanus toxoid. For children, precise dates are re-
quired, as the time of the vaccine may be important. For
example, measles immunizations need to be repeated if the vac-
cine was given at an age less than 15 months, or before 1967
(when inactivated vaccine was used). For patients who engage
in foreign travel, one should also indicate their status of immu-



nization against yellow fever and cholera (e.g. “yellow fever +,
cholera +, 1969 prior to Peace Corps trip”). For patients with
special risk factors, particular attention should be paid to their
immune status against rubella (women of childbearing age),
pneumococcus (patients who have undergone splenectomy),
hepatitis B (persons frequently exposed), and so on.

If you are having office forms printed up, be sure to leave suf-
ficient space, as new vaccines are being introduced with some
regularity.

Hospitalizations

In recording hospitalizations within the past medical history, it is
important that one obtain the dates, location, and service. A
wise physician has his office nurse prepare release forms that the
patient should sign before leaving the office the first time. In the
hospital, the same rule applies mutatis mutandis. For hospitals
outside the city, it may be necessary to obtain addresses and pos-
tal (zip) codes. This “administrative” information about how to
obtain the old records is valuable and often difficult to acquire.
Therefore, it should be prominently placed in the medical rec-
ord. Dr. John Bass of Alabama, stated that the most frequent
and important service provided by his Pulmonary Division was
not bronchoscopy but the retrieval and review of the patients’
old records.

Drugs

The patient’s medications should be listed in the past medical
history, unless there was a good reason for mentioning a specific
drug in the history of the present illness (e.g., digoxin in a pa-
tient with arrhythmia). (Include only the relevant drugs in the
history of the present illness. If a patient is admitted for a cardiac
complaint, the allopurinol for gout, the benzodiazepine for inso-
mnia, and the estrogen for menopause all probably belong in the
past medical history.)

Social History

The student should refer to Chapter 3 (p. 44) and the outlines for
the information that should be included in a complete social his-
tory. Psychosocial data may be included here, or in the psycho-
logic portion of the mental status examination, as you choose;
however, you should be consistent, and the otherpersons in your
practice should know where to find this information. (They may
be obliged to give the patient bad news in your absence.) As a
minimum, I consider it essential to have some notation about
what the patient’s most traumatic prior experience was, and how
he reacted to it.

For sensitive information, you may wish to develop your own
private coding system because the charts are increasingly avail-
able to persons outside the physician-patient dyad, and because
physicians are increasingly hired by third parties. For example, I
do not clearly enter material about sexual orientation in the case
record, but rather write a heading word to the left for heterosex-
ual, the right for homosexual, in the middle for bisexual, and in
small letters for pedophilia.
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Review of Systems

For recording the review of systems, it is particularly helpful to
have a printed form that contains the questions that you usually
ask, such as the one given in Banner’s outline.

A diagnosis that can sometimes be made from taking the re-
view of systems is a form of hysteria called De Briquet’s syn-
drome (see the section on the mental status examination in
Ch. 26). This diagnosis is based on finding 25 different symp-
toms in 9 of 10 symptoms, which had their onset before midlife
and have no known medical explanation. This is a rather stable
entity afflicting about 1% of the female population, so it is rather
important that one be able to recognize it.

If a patient has many hospitalizations or illnesses, it is likely
that much of the review of systems will have been “pre-
recorded.” It is legitimate to refer to available portions of the old
chart, including previous accounts of what was then the “present
illness,” but is now “past history.” If one elects not to replicate
the entire review, one should at least update it by doing an inte-
rim review of systems to see what formerly negative findings
may have become positive. The rule is to save space and avoid
redundancy, but to be sure that all the information is timely and
present somewhere in the record.

Physical Examination

The student who is reading this work in sequence, without hav-
ing performed any portion of the physical examination, would do
well to skip through the pages of this chapter having to do with
recording the physical examination.

However, don’t forget to come back to this section as you be-
gin to perform the physical examination. By the time you are
handing in written case records to your preceptor, you should
have read this chapter at least once. To get the most out of it, it
will probably be necessary for you to work through it twice dur-
ing your first year of doing case records: before and after study-
ing the chapters on the various parts of the examination. Don’t
be discouraged if it seems a bit overwhelming at first.

This section presents “a method.” If your preceptor or institu-
tion has strong feelings about some point, remember that, as in
baseball, local ground rules are very important.

Vital Signs

Blood Pressure

The blood pressure notation should give the systolic pressure,
the point at which the Korotkoff sounds become muffied, and
the point at which they disappear, as follows: 140/92/85. Often
the muffling cannot be detected, in which case one can record:
140/ /88.

One should state the extremity and the position in which the
pressure was determined (e.g., LUE [left upper extremity], LA
[leftarm]); RL [right leg]). Lower extremity blood pressures will
always be taken with the patient recumbent. However, for upper
extremity blood pressures, one should say “recumbent,” “sitting,”
or “standing,” or draw stick figures. For recumbent as opposed
to erect, two arrows would suffice: LA --» 140/ /80, T 90//50.

In some unstable patients, and others, it will not be possible to
determine the blood pressure by auscultation. In that case, one



68 The Art and Science of Bedside Diagnosis

should determine the systolic pressure by palpation. (There is a
technique for determining diastolic pressure by palpation, but it
usually doesn’t work in unstable patients. See Ch. 6, p. 87.)
Record such a pressure thus: BP LA recumbent inaudible, 90/?
by palpation (not *“90/palp” or “90 over palp”).

Itmay be advisable to add the units mm Hg because there is an
increasing tendency to express the pressure in kilopascals, milli-
bars, newtons/m2, and otherexotic units. Past workers have also
published pressures expressed in cm Hg.

Pulsus Paradoxus

Pulsus paradoxus refers to a decrease in systolic blood pressure
with inspiration. As is pointed out in Chapter 6, some inspira-
tory decrease is normal. The optimum way to record the obser-
vation in the case record is this: “pulsus paradoxus of

mm Hg.” This shows that pulsus paradoxus of
normal degree was actually sought, and gives the careful reader
the opportunity to apply his own criteria (10 mm Hg or 10% of
the expiratory systolic pressure) to the observation. The more
common practice of noting pulsus paradoxus only if “present”
and not if “absent” requires the reader to perform two separate
acts of faith.

Respirations

Both the rate and character of the respirations should be de-
scribed (e.g., 24 per minute and grunting; 13 per minute, regu-
lar and easy; 7 to 10 per minute and regularly irregular [Cheyne-
Stokes]).

Skin

If there is a rash or an eruption, it must be described sufficiently
to permit an expert dermatologist to make a diagnosis. The
points to be included are these:

1. Is it macular, papular, herpetic, bullous? (A spot that is flat
is called a macule. A lesion that is raised is called a papule.
The differential diagnosis is completely different. If there
are multiple lesions, some macular and some papular, the
eruption would be described as maculopapular. There is no
such thing as a single “maculopapular” lesion.)

2. Where is it located? If the distribution is uneven, where
does it predominate? For example, is it palmar, or centri-
petal?

3. Describeanindividual lesion. Ifitisa papule, doesithavea
white head, a black head, or no perceptible head? [s it sur-
rounded by a halo? If there is a halo or any other type of
border phenomenon, is the border sharp or gradual, smooth
or serpiginous?

4. If possible, take a photograph or draw a diagram to include
in the progress notes. At least provide a word picture indi-
cating the most outstanding characteristics of the lesion
even (or especially) if they are not listed here. For instance,
some macules blanch on pressure, even though we would
not describe other skin lesions in such a dimension.
Nikolsy’s sign and Koebner’s phenomenon are other exam-
ples (see Ch. 7, p. 121).

5. The description must be sufficiently clear and detailed to
provide a baseline for future progress notes. Sometimes one
later observes a change in a dimension not initially de-
scribed. It is permissible to add to your baseline description
in another color ink, dating the addition.

An additional reason for describing skin lesions as precisely
as possible is that a patient may develop a different eruption dur-
ing his hospital stay. Consultants have sometimes been misled
by assuming that the patient’s rash was a recurrence of a pre-
vious one, rather than a new manifestation. This issue becomes
increasingly important in teaching hospitals where members of
the “team” change very frequently.

Lymph Nodes

A homunculus may be stamped in the record for showing the
position and size of lymph nodes (Fig. 4-1).

Eyes

Describing Nystagmus

Some authors name nystagmus for the direction of gaze in which
the nystagmus appears. Others name it for the quick return com-
ponent. Since the former system will not work for fixation
nystagmus and the latter will not work for pendular nystagmus,
the method should be specified as part of the case report (e.g.,
“horizontal nystagmus on gaze to the right, quick component to
the right” or “primary position vertical nystagmus, quick com-
ponent down”).

Diminution in optokinetic nystagmus is described in the rec-
ord as being from that side of the patient in which the drum (or
tape) was being rotated when the defective response was found.
This is also the same side from which the slow initial phase of
nystagmus moved, and the side towards which the rapid jerk re-
covery component was aimed. This is only an elementary de-
scription of optokinetic nystagmus. For amore advanced discus-
sion, see Chapter 10 (p. 161) and Chapter 26 (p. 480).

Ears

A normal Rinne and Weber test would be described as follows:
“AC > BC bilat. Weber midline.” This “normal” finding can
also be seen in bilateral partial sensorineural deafness. This il-

Figure 4-1. Diagrams that may be stamped in the progress
notes to record serial examinations of the lymph nodes. Cour-
tesy of Dr. David Clarkson of Alabama.




lustrates the point that one should never make an entry “normal”
in the history and physical portion of the chart; “normal” is, after
all, a conclusion from the data, not the actual data.

Auscultation of the Lungs

A diagram of the anterior and posterior aspects of the chest (see
p. 275), is helpful for indicating the region in which findings are
ausculted. For describing the breath sounds, an inverted “V” has
traditionally been used. Inspiration is always shown on the left
and expiration on the right. The relative duration of the phases
may be demonstrated by altering the lengths of the two wings of
the V (Fig. 4-2).

An Alternate Method

For adventitious sounds, Forgacs introduced the system of no-
tation shown in Figure 4-3 (Forgacs, 1969). To understand his
notation, you need to understand something about pathophysiol-
ogy. After you have read the section on auscultation in the chest
chapter, come back to this figure and identif'y the significance of
each of these auscultatory patterns, before reading the correct
answers, which appear in Appendix 4-1. Please note that there
are at least two answers for the last pattern.

Auscultation of the Heart

Heart Sounds

In Chapter 17, you will learn how much information can be ob-
tained from observing the intensity of the heart sounds and the

A

Y

Figure 4-2. One notation for breath sounds. The upslope of
the inverted “V” represents inspiration, the downslope repre-
sents expiration. A, Soft (vesicular) breath sounds; B, loud tu-
bular breath sounds.
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pattern of splitting of the second heart sound. It is important to
record these observations. If the first heart sound (S1) is not
louder than the second (S2) at the apex, or the first heart sound is
not of a constant intensity, the finding is of great pathophys-
iologic significance. Most of the time these abnormalities are ab-
sent; the fact that they were sought and not observed should also
be noted, by stating “S1 > S2 and constant.”

The second heart sound splits into a pulmonic and an aortic
component, P2 and A2, respectively (see pp. 293-297). Please
note that P2 is not the total intensity of the second heart sound as
heard in the pulmonic area, and A2 is not the total intensity of
the second heart sound in the aortic area. (If one wished to rec-
ord those, although such information is not at the optimal level
of sophistication, they would be denoted “S2 at the pulmonic
area” and ““S2 at the aortic area,” respectively.)

Most subjects have no abnormality in the splitting of the sec-
ond heart sounds, and the pulmonic component will not be
louder than the aortic component. The examiner should then rec-
ord: “S2 splits normally; A2 > P2.” This statement implies that
S2 splitting was detectable with inspiration (sometimes it is not),
and that its components have been compared at the pulmonic
area (or wherever the distinct components are best heard). In
some normal situations, the aortic and pulmonic components are
equal, and the second part of the statement would be modified:
“A2 = P2

Murmurs

Dimensions. It is imperative that any cardiac murmur be de-
scribed in all of the appropriate dimensions:

1. Timing: Is the murmur systolic, diastolic, continuous, or
to-and-fro? (See also the Rule of Two Diastoles below.)

2. Shape: s it decrescendo, decrescendo-crescendo, diamond

shaped, or holosystolic?

Location: Where is the murmur loudest?

4. Radiation: Where else may it be heard? And where is it not
heard (e.g., axilla, right midclavicle)?

5. Pitch: Isit high, low, rumbling, or other?

6. Timbre: s it coarse, musical, or other?

7. Intensity: How loud is it, on a scale of 1 to 6 (see Ch. 17,
p. 303)?

8. Special maneuvers: What was the effect of standing, rolling
into the left lateral decubitus, leaning forward, squatting,
releasing a Valsalva maneuver, and so forth?

w

Some murmurs are unremarkable in terms of pitch or timbre,
and if this is your judgment, so state it. But do not omit the state-
ment “unremarkable” in favor of no statement at all.

Rule of Two Diastoles

[t is convenient to assume the fiction that there are two diastoles
for every systole: an early diastole and a late diastole. In the sec-
tion on cardiac examination, we will emphasize the importance
of listening to them one at a time. Early diastole (protodiastole)
is heard immediately after the second heart sound; late diastole
is presystole and is heard just before the first heart sound. The
timing is of great diagnostic significance, and all diastolic mur-
murs, gallops, snaps, plops, knocks, clicks, and rubs should be
described as occurring in early or late diastole.
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Figure4-3. Forgacs’ Notation. Inspiration is shown to the left and expiration to the right of the vertical bar: To indicate whether the events
are recurring or random, show two sequential respirations, with either the same or different patterns. A, Expiratory polytonic wheeze;
B, inspiratory and expiratory monotonic wheezes; C, end-inspiratory crackling and wheeze of recurrent pattern; D, inspiratory and
expiratory crackling of random pattern; E, inspiratory and expiratory crackling of recurrent pattern.

Vascular Examination

For grading the arterial pulses, there are several different sys-
tems. Some schools teach that the pulses should be graded so
that 2 + is normal, | + is abnormal but palpable, and 0 is absent.
Others teach that 3 + is normal, 4 + is bounding, 2 + is subnor-
mal, and | + is palpable only after a careful search. Still other
schools teach a system based ona scale of 0 to 6 + . Accordingly,
it is important to note somewhere on the record which system is

O being used. Also, it is more important to find asymmetries than

to obtain an exact gradation. Therefore, your recording system
must have a place to indicate lateralization.

If your institution has no standard for gradation of pulses, I
suggest the following:

0 = no palpable pulse found

+/— = sometimes you don’t feel it and sometimes you think
you do. (Check your own pulse simultaneously and make sure it
is not the pulse in your own fingers that you are feeling.)

I+ = you’re sure that you can feel the pulse mostofthe time,
but you would not be able to count it for a minute if the patient
were in atrial fibrillation

2+ = you can feel the pulse all the time, but it seems weaker
than your own

3+ = it feels like the pulse of a normal 25 year old

4+ = a bounding pulse that you expect to have a widened
pulse pressure

Here is an example of a recorded examination of a male
patient:

R L
Carotid 2/4 2+
Subcl. 1+ 1+
Brach. 3+ 3+
Ulnar 1+ 1+

Rad. 3+ 3+



R L
Fem. 3+ 2+
Pop. 1+ 0
DP 2+ 1+
PT 2+ | +

The *“2/4” notation for “carotid” indicates that the clinical
grading scale ranges from O to 4. In this case it does not
matter if the left posterior tibial (PT) is exactly as strong as the
right ulnar or if the right dorsalis pedis (DP) is the same as the
left carotid.

What we can see at a glance is that this patient needs some lower
extremity blood pressure measurements, a DeWeese test (see
Ch. 18, p. 351), careful auscultation of the left femoral, and detailed
questioning about sexual potency and claudication of the buttock.

Joint Examination

A homunculus can be used to record serial examinations of the
joints (Fig. 4-4).

Neurologic Examination

The cranial nerves are referred to by the appropriate Roman nu-
merals. Deep tendon reflexes and the Babinski reflex may be re-
corded efficiently by means of a stick man (Fig. 4-5).

The phrase “decreased mental status” should never appear in
the medical record. Persons who use this phrase to mean an im-
pairment of cognitive function or an altered state of conscious-
ness tend to forget that there are additional dimensions to the
mental status examination. Once they omit proper recording of

Figure 4-4. A diagram for recording serial examinations of
the joints. Reprinted from Polley and Hunder: Rheumatologic
Interviewing and Physical Examination of the Joints, ed 2. With
permission of WB Saunders.
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Figure 4-5. A method of recording deep tendon reflexes and
the Babinski reflexes.

all dimensions, they soon omit the proper examination of these
dimensions, and so fail to attend to the different types of disease
that can be reflected in the examination. (This is a good example
of an important and common semantic error, in Korzybski’s true
and correct sense of the term semantic: the study of meaning,
connotative and denotative.)

Differential Diagnosis

The differential diagnosis is a list of alternate explanations for a
given sign, symptom, or laboratory test, arranged in descending
order of probability. Stated another way, it is a list of testable
hypotheses. It is expected that one of the diagnoses on the list is
the correct one, and that it can be established by specific labora-
tory tests or by excluding all the other items on the list.

It is possible to compose a differential diagnosis that explains
not just one sign, symptom, or laboratory test, but multiple
combinations of findings. However, the beginning student is ad-
vised to indicate formally which one finding is to be explained by
each list. The use of differential diagnostic lists is explained
more fully in the chapter on clinical reasoning (Ch. 27). For the
present, let us simply point out some advantages of including the
differential diagnosis in the case record.

The differential diagnosis structures the history of the present
illness, and provides a guide for checking both the history and



72 The Art and Science of Bedside Diagnosis

the physical examination for completeness. Much of the infor-
mation pertinent to ranking the individual items in the differen-
tial diagnosis, or for excluding them, should be in the history of
the present illness. The information may be in the chronologic
section, or at the end in the pertinent positives and negatives. (In
about 10% of the cases, the critical information will be derived
from the physical examination rather than from the history of the
present illness.)

Initially, the student will not know enough about diseases and
medicine to utilize the differential diagnosis to its fullest capac-
ity. However, it will serve him as a reading guide.

When I grade sophomore medical student papers, I begin by
reading the chief complaint and history of present illness. As
soon as | become confused, I skip all the way to the differential
diagnosis, which should tell me what the student was thinking
about when he composed his history.

The student is advised to spend a great deal of time develop-
ing the skill of composing an HPI that fits the differential diag-
nosis, with the aid of a preceptor. He should rewrite his histories
of the present illness as many times as necessary, just as he re-
wrote essays in college composition classes. As with other
skills, such as playing the piano, skiing, or fighting bulls (see
epigram in Ch. 6), assiduous practice of the basic skills at the
beginning will pay handsome dividends later.

For a skilled clinician, the interview itself contains a series of hy-
pothesis tests concerning potential diagnoses.

In summary, the composed history of the present illness is a
reflection of the implicit logic in the differential diagnosis. The
ability to relate these topographically disparate portions of the
case record is an acquired skill.

Acquired skills are learned through repetition.

Laboratory Data

At an earlier time, the only laboratory data that were initially
entered into the case record were those that the medical student
and house officer performed themselves. Thus, it was perfectly
appropriate to give one’s differential diagnosis and impressions
right after the history and physical, and to use them as a guide to
determine which diagnostic tests to perform. Times change.

More recently, I found an intern chastising a medical student
for recording his impressions on the basis of “just” the history
and physical. Only the laboratory tests were defined as “‘data” by
this intern, even though they were either inappropriate or pre-
dictable from the clinical findings! This scene was a manifesta-
tion of the pecking order phenomenon, not of science.

Bedside Presentation

The student attending an institution without a tradition of bed-
side presentation can gather the essentials by reading the appro-
priate section in Morgan and Engel and using the form on page
34. Here we will point out a few basics.

First one should not read the case report at the bedside. The
ability to present with at most a few notes is a sign that the stu-
dent has taken sufficient time to organize his thoughts about the

case in a coherent, logical manner. A poorly organized assort-
ment of thoughts is difficult to remember.

Second, one wishes to avoid certain expressions at the bed-
side and substitute euphemisms. Syphilis is called lues or trep-
onemes, cancer becomes mitotic activity, gonorrhea is referred
to as Neisser’s organism, and alcohol is called C,H;OH or two-
carbon fragments. If one needs to intimate that there is pertinent
information that cannot be discussed in front of the patient, one
might say there is “concern about the number of eighth cranial
nerve synapses at the present time.” The thoughtful person is
invited to invent his own euphemisms where necessary.

Also to be eschewed are “he pointed to” and “I asked him,”
which are redundant, and should be omitted. It is already as-
sumed that the patient is the source of the information, unless
another informant is named.

The general appearance section should be omitted during the
bedside presentation unless it has changed since the original ex-
amination. Then one mightsay, forexample, “He was as you see
him now except that he was sitting straight up in bed, gasping for
air.”

Some are offended by the use of the terms “male” or “fe-
male.” It is best to use “‘man” or “woman.” Similarly, “black” is
preferable to “Negro,” although neither need be mentioned un-
less sickle cell disease or another race-related condition will be
discussed. The correct adjective is “Jewish,” not “Jew,” al-
though againthe information is not pertinent unless Tay-Sachs or
another disease occurring in Jews is to be a consideration. Inthat
instance, one might need to proceed further and describe the pa-
tient as Ashkenazic or Sephardic.

Groups with wide phenotypic representation should not be
grouped together, especially if they have experienced social rep-
ression. Swarthy Jews may not care to hear at the bedside that
they are “Jewish appearing.” An American who immigrated
from Colombia may resent being called a Mexican. A nurse,
who refers to herself as a Mexican (natal country), pointed out to
me that olderMexicans oftenresent being called “chicanos,” es-
peciallyif female (the feminine form is chicana). Originally, the
word was used as an insult by one group of Mexicans, who were
in turn called pochos (faded, discolored) because they were los-
ing their language and culture. The Spanish word chicana
means “‘chicanery,” and chicanero means “tricky” or “cunning”
(Cuyds, 1940). The nurse was so offended to have the word “chi-
cano” on her nursing license that she sent it back to the state
capital to have it changed. Younger persons may not find the
term objectionable. When you feel it is necessary to describe the
patient’s race or ethnic group, and are in doubt about the proper
term, it is best to inquire of the patient. Common sense, cour-
tesy, and willingness to listen to the patient are the main require-
ments for successfully handling sensitive issues.

Rules for the Attending
Conversing with a Resident About a Patient

1. Statements beginning with any of the following phrases are
least likely to contain information useful in diagnosis and
treatment:

“They say that . . ."

“| heard that you should : . .”

“Omphalology (or the name of any other specialty) said . . ."
“Dr. Smith said . . .”



“We were told . . ."

“It's taught that . . .”

“Because they say that you're always supposed to . . ."

And my all-time favorite: “My roommate is dating a cardiology
fellow at St. Noodnik, and she said that he said . . .”

2. Statements beginning with any of the following phrases are
highly likely to contain information useful to diagnosis and
treatment:

“Because. . ."

“If you are willing to assume . . ."

“Isaw . .."

“I'heard . . ."

“Ifounda..."

“The nurse noticed . . ."

“| thought so too, but when we measured it . . .”

Appendix 4-1. Forgacs Notation:
Pathophysiologic Explanations

The sounds diagrammed in Figure 4-3 can be explained as
follows:

1. Expiratory polytonic (polyphonic) wheezing is due to ex-
piratory collapse of the lobar bronchi in diffuse airway
obstruction.

Appendix 4-2. A Spanish-English Case Record
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2. The inspiratory and expiratory monotonic pair of wheezes
is due to a single rigid airway narrowed to the point of
closure.

3. Recurrent end inspiratory crackling and/or a terminal in-
spiratory wheeze, alone or together, are due to the delayed
opening of small airways in deflated territories of the lung.

4. Inspiratory and expiratory crackling of random pattern is
due to the inspiratory and expiratory gurgling of liquid in
airways.

5. Inspiratory crackling of recurrent pattern is due to the de-
layed inspiratory opening of small airways. The expiratory
crackling of recurrent pattern is due to expiratory air trap-
ping in deflating territories of the lung. Taken together they
are either a combination of the above, or, according to For-
gacs, they may be a sign of pleural friction.
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The patient may be asked to fill out the form prior to the visit. The English terms are technical for brevity, the

Spanish idiomatic.

Historia Médica

Informacioén sobre su salud previa es muy importante para el doctor. Por favor conteste las siguientes

preguntas antes de ver al doctor. Indique (/) bajo si o no.

Fecha ______ (Date)

Nombre (Name) Edad ______ (Age)
¢Qué clase de trabajo hace? (Occupation)
Estado civil: casado, soltero, divorciado, viudo (M, S, D, W)

¢Cuantos hijos tiene? (No. children)

¢ Cuanto fuma?

¢Cuanto alcohol toma?

(Amt. smoked)

(Amt. alcohol)

Enfermedades en su familia: (llinesses in your family)

Padre: (Father)
Madre: (Mother)
Hermanos: (Siblings)
Hijos: (Children)
Otros: (Others)
Alérgias: si no
penicilina - (penicillin)
otrasdrogas . __ ;Cuales? (other drugs)
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comidas _ ¢ Cuales? (foods)
¢ Qué medicinas toma ahora? (Current medications)
Indique (/) si ha tomado algunas de estas medicinas:
(Have you ever taken . . . ?)
— pildoras anticonceptiva —_ anticoagulantes ____ diuréticos
(oral contraceptives) (anticoagulant) _____ (diuretics)
__ medicinas para el corazén __ medicinas para tuberculosis
(heart medicine) (drugs for tuberculosis)
—_ medicinas para glaucoma __ calmante ___ cortisoma
(glaucoma medicine) (tranquilizers) _—__ (cortisone)
Operacioénes: ;Qué operaciénes ha tenido?
Accidentes o heridas: (injuries)

Otras hospitalizaciénes (no incluyan embarazos normales)
(Approx. date and reason for hospitalization, excluding normal deliveries)

Fecha (approximativa) Causa
Inmunizaciénes: Fecha

tétanos

polio

sarampion (rubeola)
sarampion de tres dias (rubella)
papera (mumps)

otras

¢ Cudles son sus problemas ahora? (What are your problems now?)




Salud General

Aumento o pérdida de peso
recientemente

Fiebre, escalofrios, o sudor de
la noche

Pérdida de apetito

Sistema Endocrina
Intolerancia al calor o al frio
Enfermedad de tiroides

¢Ha tenido tratamientos de rad-
iacion en el cuello?

¢Ha tenido diabetes, o0 azicar
en la orina?

Historia de diabetes en la fa-
milia

Piel

Rascazén

Sarpullido

¢ Tiene lunares negros o ma-
rrones que han cambiado?

Musculoesqueletal

Dolor en las articulaciénes, o
artritis

Hinchazon en las articulaciones

Tiesura por la manana

Ojos
Cambio de su vision
Halo alrededor de luces

Oftros sintomas

Otorrhinolaringoldgia
Pérdida de oido
Zumbidos del oido
Hemorragia nasal
Ronquera, cambio de voz

Vértigo, o sensacion de dar
vueltas; mareo

S/

No

The Case Record

General Health Comments

Weight change recently

Fever, chills, night sweats

Anorexia

Endocrine System
Heat or cold intolerance

Thyroid disease

Neck irradiation

Diabetes, glucosuria

Family history of diabetes

Skin
Itching
Rash

Change in mole

Musculoskeletal

Joint pain
Joint swelling

Morning stiffness

Eyes
Change in vision
Halos around lights

Other symptoms

ENT

Loss of hearing
Tinnitus
Nosebleed

Hoarseness

Vertigo

75
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Sistema Respiratorio
Resuello, asma, jadeo
Tos

¢Al toser, escupe?

¢, Ha sido expuesto a tuber-
culosis

¢Ha tenido prueba de la piel
para tuberculosis?

¢ Fué positiva la prueba de la
piel?

¢, Ha escupido sangre?

Radiografia del pecho anormal

Corazén y Circulation
¢, Respira con dificuldad?

¢ Tiene que sentarse por la
noche para poder respirar?

Palpitacién de corazén
¢Se desmaya?

Hinchazoén de las piernas o los
tobillos

Dolor en las piernas al andar
Fiebre reumética

Coagulo de la sangre
Murmullo del corazén
Enfermedad previa del corazén

Enfermedad del corazén en su
familia

Alta presion de la sangre

Gastrointestinal

Nausea

¢, Ha vomitado?

¢Ha vomitado sangre?

Ulcera péptica

Acedias, agruras de estémago
Problemas al tragar

Dolor del vientre

Hinchazon del vientre

Piel amarilla, ojos amarillos,
orina marrén

Si

No

Respiratory System
Wheezing, asthma
Cough

Sputum

Tuberculosis exposure

PPD done?

PPD positive?
Hemoptysis

Abnormal chest film

Cardiovascular

Dyspnea

Paroxysmal noctural dyspnea
Palpitations

Syncope

Pedal edema
Claudication
Rheumatic fever
Blood clots
Heart murmur

History of heart disease

Family history of heart disease
Hypertension

G/

Nausea
Vomiting
Vomiting blood
Peptic ulcers
Heartburn
Dysphagia
Abdominal pain

Abdominal swelling

Jaundice, brown urine

Comments



Cambio al obrar
Estrefimento
Diarrea

Excremento negro o al-
quitranado

Enfermedad de vesicula
Pancreatitis

Hepatitis

Hematologico

Bolitas en los sobacos, el
cuello, o la aldilla

Anemia

Tendencia al sangramiento

Genitourinario

¢ Se despierta en la noche para
orinar?

Molestia al orinar

Pérdida del control de la orina

Sangre en la orina

Infeccién en la orina o los
rinbnes

Célculos o piedras en los
rinébnes

Enfermedad venérea

Historia en su familia de enfer-
medad de los rinénes

Para Hombres Solamente

Disminucion del chorro de la
orina

Hinchazén o molestia en el es-
croto o testiculos

Problemas sexuales

¢Le supura el pene?

Neurologico

Dolor de cabeza

Visién doble

Ataques (convulsiones)

Cambio en sensacién

S/

No

The Case Record

Comments
Change in bowels
Constipation

Diarrhea

Melena
Gallbladder disease
Pancreatitis

Hepatitis

Hematologic

Lumps in axilla, neck, or groin
Anemia

Bleeding tendency

Genitourinary

Nocturia
Dysuria
Incontinence

Hematuria

Urinary infections

Stones

Venereal disease

Family history renal disease

For Men Only

Diminished stream

Swelling, discomfort in scrotum,
testes

Sexual difficulties

Penile discharge

Neurologic-Psychiatric
Headache

Double vision

Seizures

Changed sensation
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S/
Debilidad de alguna parte del
cuerpo
Desmana
Cambio de personalidad
Pérdida del equilibrio

¢ Se despierta muy temprano en
la manana?

¢ Pérdida de interés en ac-
tividades divertidos?

¢ Considera el suicidio?

Para Mujeres Solamente

Secrecion o descargo de la
vagina

Irritacion de la vagina

Regla anormal

Manchas de sangre entre reglas

¢Si las reglas han terminado,
ha ocurrido mas sangra-
miento desde entonces?

Bolitas en los senos

Dolor durante las relaciénes
sexuales

¢Usa algun método para evitar
embarazo?

Aborto provocado

Alguna complicacién del em-
barazo

No

Weakness in any body part
Clumsiness
Change in personality

Loss of equilibrium

Early awakening

Anhedonia
Suicidal thoughts
For Women Only
Vaginal discharge
Vaginal irritation

Abnormal menses

Spotting between periods
Postmenopausal bleeding
Lumps in breasts
Dyspareunia

Use of any birth control method

Induced abortion

Complications of pregnancy

Comments

Fecha de la ultima regla

Date of last menses

¢ Cuantos embarazos?

¢ Cuantos abortos naturales?

¢ Cuantos ninos han nacido vivos?

Number of pregnancies
No. of spontaneous abortions

No. of live births

¢Cuantos nifos han nacido muertos?

¢ Cuantas operaciénes cesareas?

No. of stillbirths

No. of Caesarian sections
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General Appearance

“You can observe a lot by watching,” said Yogi Berra.
taught by Dr. Ben Friedman of Alabama

Before beginning the sequential physical examination, it is im-
portant to take a moment just to look at the patient. Unless one’s
brain has been designed by nature to be like that of Arthur Conan
Doyle’s medical school teacher, Dr. Bell (see Ch. 26, p. 459),
one must systematically seek and record specific observations
about the patient’s general appearance. I still suggest to medical
students that they read the stories about Sherlock Holmes (who
was modeled on Dr. Bell) to learn the excitement of drawing
inferences from precise observations; but the student will con-
tinue the practice only if reinforced by success. Unfortunately,
he will not achieve that success unless he knows what to look for.
As Goethe said, “Was man weiss, man sieht” (what one knows,
one sees).

On a piece of scratch paper, write down what season of the
year is referred to in the phrase in Figure 5-1.

If you wrote down the word “spring,” you are correct. No
doubt, you read the sign as saying “Paris in the spring.” How-
ever, that is not what it says. Go back and read it again, and if
you still see the same thing, read it aloud, word by word, point-
ing at each word on the sign with your finger.

Most students feel that this sign is but a trick. They see their
patients every day and cannot believe that something repeatedly
exposed to their careful gaze would escape them. Accordingly, I
suggest that you perform the following experiment on yourself,
carefully following the steps in sequence.

1. Get a large piece of paper and a pen or pencil.
2. Take off your wristwatch and put it in your pocket or purse.

THE SPRING

Courtesy of Dr. Campbell Moses of New York.

Figure 5-1.
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3. Draw the face of your wristwatch on the piece of paper. (If
you have a digital watch, think of a clock face that you often
see, such as your night table or kitchen clock.)

4. Now draw the hands, specifically indicating their shape and
any markings upon them.

5. Indicate the color of the hands and the color of the
background.

6. Show the markings for the hours. What color are they? Are
they Roman numerals, or Arabic numerals? Are any nu-
merals omitted, and what kind of mark is used at their posi-
tion, if any?

7. Mark exactly on your drawing any words printed on the face
of your watch, and any other outstanding marks.

8. Finally, take your watch out and compare its face to your
drawing. How many false-positive memories did you have
(i.e., markings on your sketch that do not actually exist on
the face of the watch)? How many false-negative memories
(markings on the face of the watch that you did not draw on
your sketch)? How many thousands of times do you think
you have glanced at this watch?

This exercise is intended to demonstrate that mere unstruc-
tured examination will not yield the most obvious of data, no
matter how many times it is repeated, unless one is specifically
looking for something. Although the outstanding diagnostician
differs from the mediocre more in the way that he handles data
than in the data that he collects, the importance of observation
cannot be overemphasized: the superior clinician cannot gather
too much information.

A Method

The principle of having a methodical search in mind before you
begin the examination will be an underlying implicit emphasis of
the remainder of this text. One sees what one looks for. Iron-
ically, the general appearance section per se lends itself least to a
methodical scheme.

Take care to observe the following aspects of the general ap-
pearance when first meeting the patient (see Rodnan’s outline in
Ch. 4): development, nutrition, apparent state of consciousness,
apparent age, race, sex, posture or position in bed, comfort, atti-
tude toward examination, degree of illness (acute or chronic),
movements, habitus, and body proportions.



80 The Art and Science of Bedside Diagnosis

Morgan and Engel taught that the general appearance section
of the write-up should contain sufficient succinct material to per-
mit a stranger, should he walk upon the wards, to immediately
identify the patient you are describing. It may include features of
the patient that might also be included in a specific part of the
physical examination (especially the skin, facial appearance, or
the neurologic examination), but that are apparent to the me-
thodical observer who is meeting the patient for the first time.
Some syndromes, especially congenital ones, make the patient
unusual (i.e., “funny looking™). It is the observer’s job to de-
scribe just what is unusual about the patient’s looks.

This text will focus on just three aspects of the general ap-
pearance for illustrative purposes: position and posture; move-
ments; habitus and body proportions. Additional illustrations
are given in Chapter 9.

This text will not follow the pattern of most other clinical di-
agnosis textbooks, that is, reciting a list of descriptions for the
“cousin diseases” (so called because all the patients with the dis-
ease seem to have family resemblance): hyperthyroidism, hy-
pothyroidism, Addison disease, Cushing disease, acromegaly,
gargoylism, and so forth. First, the pictures of very advanced
cases that appear in textbooks are obsolete in that we now usu-
ally make the diagnoses much earlier. Second, if you are experi-
enced enough to be able to recognize these patients from their
textbook photographs, you don’t need a verbal description re-
peated here.

For the attending. Look at the devices attached to and the
medications flowing into the patient. Professor Ask-Upmark would
inspect the patient's bedside table for diagnostic clues and infor-
mation about the patient’s personality. Look at the orderliness with
which things are arranged. What type of reading material is pres-
ent? Inspect the clothing. Dr. Bill Domm of Virginia inspected the
shoes of patients he suspected of malingering to see if the soles
were worn in the pattern predicted from the abnormal gait that they
displayed.

There is no specific place in the record for such observations.
They might be placed in the history or the physical examination,
under the general appearance, according to the taste of the
individual.

Position and Posture

Patients with Abdominal Pain

In patients with abdominal pain, the position may be of particu-
lar value in the differential diagnosis. Patients with a perinephric
abscess tend to bend toward the side of the lesion (see p. 389 and
Fig. 20-7). Patients drawn up in the fetal position often have
pancreatitis. Patients who are restless in their agony probably
have some form of obstruction, whereas patients with peritonitis
tend to hold themselves quite still (“Cope,” Silen, 1979).

A patient who is lying on his back with his knee flexed and his
hip externally rotated is said to have the “psoas sign” (Fig. 5-2).
Formerly considered a sign of peritoneal irritation (resulting, for
example, from appendicitis, or an abscess associated with re-
gional ileitis or diverticulitis), in modern medicine it is more fre-
quently seen with disease inside the psoas muscle itself, such as
an abscess or iatrogenic hemorrhage due to anticoagulation.
(See also the reverse psoas maneuver in Ch. 20, p. 379).

NSYIINILE

Figure 5-2. The psoas sign is usually elicited with the patient
supine, not erect. After Andrea del Castagno’s Saint Sebastian.

Patients with Breathing Difficulty

Posture may also be a helpful clue for diagnosing conditions that
cause breathing difficulty. Several positions, each with patho-
physiologic significance, have been described.

Orthopnea

Cardiac orthopnea. Orthopnea (literally, “straight up
breathing™) signifies left-sided congestive heart failure more
than 95% of the time. The pathophysiology of orthopnea is



rooted in the anatomic fact that in the erect posture, only the left
heart remains centered in its (pulmonic) venous system,
whereas the right heart becomes higher than most of the (sys-
temic) venous system that supplies it. (In the supine posture,
both the right and left heart are centered in their respective
venous systems.) In other words, when the patient is erect
(standing or sitting), the right ventricle experiences a lowering
in its filling pressure relative to the left ventricle. This may se-
lectively decrease right ventricular output to the point that the
fluid filled lungs can now be cleared by the (weakened) left ven-
tricle. This mechanism also explains why patients with pure
right-sided heart failure do not experience orthopnea, and why
patients with left heart failure experience some relief of their
breathlessness when right heart failure supervenes.

Patients with pulmonic stenosis may say thatthey can breathe
better with the head propped up on several pillows than when lying
flat. There are also situations in which an increase of abdominal
contents will make it easier for the patient to breathe when sitting
up. While technically these are examples of orthopnea, they do not
signify left ventricular failure and do not result from the patho-
physiologic mechanism described above.

Pulmonary orthopnea. |f there is severe bilateral apical dis-
ease with relative sparing of the bases of the lungs, the patient
may have orthopnea, since assuming the recumbent position will
increase perfusion to the unventilated part of the lung and de-
crease oxygenation. Upon sitting up, such patients will again
preferentially perfuse the better ventilated bases of their lungs, in-
crease oxygenation, and decrease the sensation of breathless-
ness, thus mimicking the orthopnea of congestive heart failure.

Patients with severe obstructive pulmonary disease may also sit
up in order to brace themselves (see Fig. 7-1A) to immobilize the
thorax proper and improve the efficiency of the accessory muscles
of inspiration. Leaning forward also helps by compressing the ab-
domen. The increase in the intraabdominal pressure pushes the
flattened diaphragm of the emphysematous patient back up into a
more rounded dome, increasing its efficiency as the piston of res-
piration (Sharp, 1986). Over a long period, this posture may lead to
pigmented patches where the patient has braced his elbows on
the thighs (see Fig. 7-1B).

Orthopnea canalso occur in asthma. In fact, asthmatic patients
who are sweating and sitting up have worse pulmonary functions
than those who are not (Brenner et al., 1983).

Paroxysmal Nocturnal Dyspnea

To obtain relief of cardiac paroxysmal nocturnal dyspnea, pa-
tients may report going to the window for “better air.” In reality,
leaning upon the window only helps to support the fatigued body
in an erect position; it is the standing that is important, the rest
being cerebral elaboration.

Patients with pulmonary disease brace themselves against the
window sill.

Patients with either cardiac or pulmonary dyspnea may also
get up and go to the window just to have some cold air blow
on their faces, since this reduces breathlessness even in normal
subjects studied under conditions of hypercapnea and loaded
breathing (Schwartzstein et al., 1987).

Platypnea

Platypnea (literally, “flat breathing”) refers to the sensation of
breathlessness when erect, with relief in the recumbent position.
It is usually accompanied by orthodeoxia, which is a decrease in
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oxygen saturation in the erect posture when compared with the
recumbent (vide infra). Platypnea was first described by Eugene
D. Robin and co-workers, who found it in a coal miner with se-
vere pulmonary emphysema (Altman & Robin, 1969).

In any pulmonary disease that afflicts primarily the basal seg-
ments of the lungs, assumption of the erect or sitting position in-
creases the ventilation/perfusion mismatch, and causes the ar-
terial oxygen saturation to decrease. Platypnea has been
described in patients with multiple recurrent pulmonary emboli
(Seward et al., 1984), necrotizing pneumonia with pneumatocele
formation (Khan & Parekh, 1979), bilateral staphylococcal pneu-
monia, pleural effusion, tuberculosis (Limthongkul et al., 1983),
and other conditions.

Obviously, any arteriovenous communication in the bases of the
lungs could also be considered a ventilation/perfusion mismatch,
which could be aggravated in the erect position (Robin et al.,
1976). Thus, platypnea with orthodeoxia has even been seen in
the absence of any apparent pulmonary disease, but in the pres-
ence of cirrhosis (Santiago & Dalton, 1977), in which case the exis-
tence of acquired arteriovenous malformations has been inferred.

Platypnea from any cause can disappear following the onset of
the superior vena caval syndrome (see p. 366).

Very advanced. In patients with an atrial septal defect,
platypnea may occur if the right to left shunting is increased during
the assumption of the erect posture. (This may be because the
right atrium is higher than the left.) However, a sufficient increase
in shunting seems to occur only when something else has hap-
pened to the lungs, for example, after a pneumonectomy (espe-
cially on the right), or a pleural effusion (which can also cause
platypnea of itself), or a lesion in the lungs (Begin, 1975; Franco et
al., 1984; LaBresh et al., 1981). The lesion need not even be in the
lower lobe to produce platypnea, because in the case of the atrial
septal defect, the lung lesion itself is not causing the ventilation/
perfusion mismatch, but simply embarrassing the system that al-
ready has a shunt present at the atrial level.

Trepopnea

Trepopnea (literally, “twisted breathing”) was coined by Dr.
Richard A. Kern to indicate the preference of certain patients for
the lateral recumbent position. This may result either from a pul-
monary or a cardiac cause.

As a rule, with unilateral lung disease, pulmonary gas ex-
change is maximized by placing the normal lung in the depen-
dent position. There are exceptions (vide infra).

Although recently popularized as a sign of pulmonary dis-
ease, trepopnea had earlier been observed in a large series of
patients with congestive failure (Wood & Wolferth, 1937). In
these patients, right trepopnea (right side down) was usual. It
was suggested that the predominance of right-sided pleural effu-
sions in congestive heart failure might be a result of the patient’s
preferred position.

One exception to the “good side down” rule is pleural disease
accompanied by pleuritis, in which the patient uses the bed as a
way of splinting the painful side of the chest. A second exception in
which the abnormal lung may be placed in the inferior position was
reported in a patient with a recurrent bronchial carcinoma, post-
resection, in the left upper lobe stump. The mass occluded the re-
maining left lobar lobe when the patient was in the right lateral
decubitus position, so the patient had left lateral decubitus trepop-
nea, with the normal lung up (Mabhler et al., 1983). Infants are a
third exception (Davies et al., 1985). Another potential exception
would be patients with chronic obstructive pulmonary disease, in
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Figure 5-3. A patient thought to have Cushing’s syndrome.

whom ventilation to the superior lung increases, as ventilation to
the dependent, supposedly better perfused lung, decreases. If
this study, based upon only four patients and two controls, can be
confirmed, it would suggest that patients with mild to moderate
chronic obstructive pulmonary disease should never assume a lat-
eral decubitus position (Shim et al., 1986).

Rare causes of trepopnea include atrial myxomas, and
hepatocellular and renal carcinomas if they grow into the right
atrium (Yasuhiro et al., 1983). The latter cause left trepopnea.

Movements

Although gait is discussed later under the neurologic examina-
tion, Dr. Albert I. Mendeloff of Maryland points out that it is
very useful to observe the patient’s gait for nonneurologic as
well as for neurologic conditions. Dr. Mendeloff suggests
weighing the patient yourself. Observe the patient’s gait as you
walk to the scale together, and pay attention to the manner in



which the patient climbs onto the scale and off again. It is also
useful to observe the patient’s attempt to climb onto the examin-
ing table unassisted. These observations are in the tradition of
the great French neurologist Charcot, who placed his examining
room at the end of a long hall, and arranged his desk so that
when he opened the door he could see the patient walking down
the hall. In many cases, he had made the diagnosis before the
patient had even entered the room.

Habitus and Body Proportions

Symphysis Pubis-to-Floor Measurements

Since the days of Herodotus, it has been known that a man’s
fingertip-to-fingertip span is approximately the same as his
height (“crown to heel”). The length from the pubic symphysis
to floor is about the same as from the pubic symphysis to the
crown (i.e., about half the total height). More precisely, the ratio
pubic symphysis to crown/pubic symphysis to floor is normally
0.92 (SD = 0.04) in whites and 0.85 (SD = 0.03) in blacks
(McKusick, 1970).

Abnormalities in this ratio are characteristic of certain condi-
tions. Achondroplastic dwarfs, but not persons who are constitu-
tionally short statured, have a ratio greater than 1.0 (the symphysis
pubis-to-floor spanis much less than half the total height). Patients
with Marfan's syndrome or “marfanoid habitus” (common in nor-
mal black persons) have a lower than normal ratio (the symphysis
pubis-to-floor measurement is greater than half the height), while
equally tall acromegalics do not. In Marfan's syndrome, the arm
span is also greater than the height (McKusick, 1970). For other
findings characteristic of this syndrome, see Chapter 25, page
441.

In achondroplastic dwarfs, the humeri and femora are relatively
shorter than the forearms and lower legs.

Since these diagnostic distinctions can easily be made on other
grounds, | personally do not use these measures very often.

In children, the skeletal changes may bethefirstsignofMarfan's
syndrome to be expressed. Tables of normal values are available,
but for sitting and standing heights, rather than the ratios we have
mentioned. In childhood Marfan's, the sitting height remains nor-
mal, while the standing height is in the highest percentiles for age.
Body measurements in children are extremely important, but a full
discussion is beyond the scope of this book.

Weight: Distribution and Changes

The patient’s weight and its distribution are important aspects of
the body habitus. The examiner should look for evidence of
changes in weight. New holes in the belt, or a change in the hole
that is used (the “belt sign”), may show that the patient has lost
weight, or that, conversely, he has had an increased abdominal
girth due to ascites.

As a rule, the sharpest buckle groove indicates the most recent
hole. The most worn buckle groove indicates the customary hole.

1. Individuals with abdominally located (“apple”) obesity are
likely to be at risk for type Il diabetes and also for atherosclerotic
vascular disease. Equally overweight persons with thigh (“pear”)
obesity are less likely to have type Il diabetes. A formula for expe-
dient differentiation of the two types is:

Diameter of waist/diameter of hips = 0.7
(in normals)

General Appearance 83

A result of less than 0.7 indicates “pear” obesity, and one of more
than 0.85 indicates “apple” obesity (Malcolm et al., 1988)

2. A patient with “centripetal” obesity is pictured in Figure 5-3.
This gentleman was correctly diagnosed as having Cushing’s syn-
drome at the Cleveland Clinic in the late 1950s. In Figure 5-3A you
may be able to see the abdominal scar (slanting above the um-
bilicus) from his one and seven-eighths adrenalectomy, which was
then the treatment of choice. At first he did well, but a few years
later all his symptoms returned. Oddly enough, he no longer had
the facial appearance of a typical patient with Cushing's syn-
drome; his buccal fat pads had shrunk to the point that they no
longer obscured his ears (Fig. 5-3B). But otherwise he had the
signs, symptoms, and laboratory findings of that condition. Also
note the obvious striae in Figure 5-3C. The diffuse hyperpigmen-
tation, most notable in the striae and the face, is inexplicable. It is
not simply suntanning, plethora, or a photographic trick. At this
point, what diagnosis would you care to make? Write it down be-
fore reading on.

The patient had the remaining one-eighth adrenal gland re-
moved, and later his pituitary gland as well, all to no avail. (The
diagnosis until then had been hypersecretion of ACTH, which was
supposedly driving his remaining adrenal cortical tissue and caus-
ing the hyperpigmentation.) At autopsy, no adrenal cortical tissue
was found! There was also no residual pituitary tissue or tumorous
or other apparent source of “ectopic” ACTH production. To this day,
it is not known what other disease this patient had. What does this
patient teach us? Reflect on this question, and write down your
answer.

One thing it teaches is that one cannot diagnose diseases that
have not yet been described.

Self-Study: Speculation

Without reading the legend, speculate on Figure 5-4.

Figure5-4. This clay figurine, over 2,000 years old, may rep-
resent the first reported case of tetanus in meso-America. It
shows severe opisthotonos and what seems to be a highly styl-
ized risus sardonicus (sardonic grin) in an awake patient. Un-
fortunately, the arms are in the wrongposition, as a patient suf-
fering from tetanus would never be able to flex the upper
extremities to the point of bringing the hands under the chin.
Other observers have suggested that this piece of funeral statu-
ary is an acrobat. This teaches us that what you see depends
upon what you are looking for. Drawn from a figurine in the
National Anthropological Museum in Mexico City.
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“At this point it is necessary that you see a bullfight. If I were to describe one it would not be the one that you would see,
since the bullfighters and the bulls are all different, and if I were to explain the possible variations as I went along the
chapter would be interminable. There are two sorts of guidebooks, those that are read before and those that are to be read
after, and the ones that are to be read after the fact are bound to be incomprehensible to a certain extent before, if the fact is
of enough importance in itself. So with any book on mountain skiing, sexual intercourse, wing shooting, or any other thing
which it is impossible to make come true on paper, or at least impossible to attempt to make more than one version of at a
time on paper, it being always an individual experience, there comes a place in the guidebook where you must say do not
come back until you have skied, had sexual intercourse, shot quail or grouse, or been to the bullfight so that you will know
what we are talking about. So from now on it is inferred that you have been to the bullfight.”

Blood Pressure

History of Indirect Blood Pressure Measurement

The introduction of the sphygmomanometer is attributed to Po-
tain, who is probably best remembered by cardiologists as the
discoverer of cardiac gallops, and best remembered by the liter-
ate as the great Parisian diagnostician in Marcel Proust’s Re-
membrance of Things Past. Potain’s pupil, Riva Rocci, invented
the mercury manometer, which led to the dissemination of indi-
rect sphygmomanometry for the systolic pressure, and, once
Korotkoff had discovered the sounds known by his name, for the
diastolic as well. The latter story is a fable of medicine, well
worth telling.

Korotkoff was a surgeon in the Czar’s army, not an internist.
He wasdoing experimental work on posttraumatic arteriovenous
fistulas in the surgical dog laboratory. Pirogoff, his teacher (re-
ferred to in Dostoevsky’s The Idiot), had taught him always to
auscult over any area before performing an incision. On one oc-
casion, while ausculting over an artery just as he was releasing a
tourniquet, he heard thumping sounds! Abandoning his original
scientific problem, he attempted to quantitate the amount of
pressure required to make these ausculted sounds appear and
disappear. He noticed that the sounds correlated with systole and
diastole as determined by direct inspection of the flow of blood
from the distally severed artery of the dog.

It is worth noting that when Korotkoff first found these sounds
in humans and reported his research, some thought him to be
quite mad. At the very least, his auditors found his suggestion
that the sounds originated from pressure changes in the artery to
be unacceptable because they “knew” that all such sounds had to
emanate from the heart. Korotkoff’s response that the sounds
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could not come from the heart since they disappeared when the
artery was completely occluded (Geddes et al., 1966) convinced
no one, although apparently none of his critical professors had
bothered to understand, let alone to replicate, his experiment.
Returning to the panel of experts a second time, Korotkoff pro-
duced more evidence supporting the concept that the sounds
came from the artery, not the heart, but they remained uncon-
vinced (Segall, 1980). This story, a part of the oral tradition in
which I was intellectually raised, was later confirmed by the
written record (Multanovsky, 1970).

The final chapter of the story is unknown. Just as Lavoisier
was guillotined during the French Revolution,* Korotkoff was
said to have been arrested after the Russian Revolution. One ver-
sion holds that he finally died during a Stalinist purge; another
that he perished in 1920. Since Stalin didn’t seize power until the
late 1920s, this teaches us that history repeats itself, and histo-
rians repeat each other.

Blood Pressure Cuffs

Shortly after the dissemination of the blood pressure cuff,
workers realized that some cuffs were of insufficient length or
width to efficiently transmit the bladder pressure through the in-
tervening tissues to the brachial artery (Geddes et al., 1966).
Pioneer after pioneer increased either the length or the width of
the bladder in his cuff. (The length is the dimension of the blad-
der that is wrapped around the arm.) Then suddenly the march of
progress stopped short: short of a length or width sufficient to
guarantee that arm circumferences greater than 27 cm would not
generate spuriously hypertensive readings on occasion.

*The decapitation device named for Dr. Joseph-Ignace Guillotin was
neither invented nor christened by him. It was perfected by the Perpetual
Secretary of the Academy of Surgery, Antoine Louis (Weiner, 1972).
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The above is the historical basis for the belief that one should
use as long or wide a blood pressure cuff bladder as possible. |
use a thigh cuff. The scientific basis for this preference is re-
viewed on page 88.

I disagree with the recommendations of the American Heart
Association’s committee (AHA, 1980), which would have the
medical student purchase no fewer than seven different blood
pressure cuffs. Why, the neophyte might ask, should I believe
the sole author of this book when there is a distinguished com-
mittee that has made recommendations to the contrary? My
answer is that my own opinions are based upon data to be pre-
sented, while a camel has been defined as a horse built by a com-
mittee. In this regard, the neophyte should be aware that the first
committee of the American Heart Associationrecommendedthat
the fourth phase (muffling) of the Korotkoff sounds be adopted
as the correct locus for diastolic pressure. In 1959, a second
committee recommended that it be the fifth phase (disappear-
ance). In 1967, a third committee switched back to recommend-
ing the muffling (fourth phase), but the published recommenda-
tion included an appendix stating why disappearance (fifth phase)
was superior! In fact, one of the members of that committee used
disappearance for determining the diastolic blood pressure in the
famous Veterans Administration Cooperative Study. The next
committee recommended using disappearance in adults and
muffling in children. My own position is presented on page 88,
butit should be clear to the casual observer that at least some of
these expert committees must be incorrect.

A Warning to the Neophyte

Many authors, when discussing the proper size of the bladder,
refer to the blood pressure “cuff,” when they really mean the
bladder, which is inside the cuff. While the bladder, as a rule,
has exactly the same width as the cloth covering (the cuff), the
bladder is usually much shorter than the total cuff. Thus, before
purchasing or making assumptions about a blood pressure cuff,
one should inflate the bladder to see what its true dimensions
are. (Recommended dimensions are given on p. 88 at the $$
sign.)

Calibrating the Manometer

For your black bag, you will probably purchase a sphyg-
momanometer with an aneroid pressure gauge. Be sure that it is
a kind that does nor have a pin stop, that is, a device that keeps
the gauge from reading below zero when the cuff is deflated.
The pin stop keeps you from being able to see that the gauge is
out of calibration.

The aneroid gauge should periodically be checked for accu-
racy, preferably against a mercury sphygmomanometer. You
will need a Y-connector and tubing so that the bladder in your
cuff can be simultaneously connected to both the mercury ma-
nometer and the aneroid gauge. Alternately, you can roll up two
blood pressure cuffs together, inflate them partially, and squeeze
them, checking their gauges against each other (whether one is a
mercury manometer, or both are aneroids).

Ten to thirty-five percent of aneroid manometers are defective,
yielding significant variances in accuracy when compared to the
mercury manometer (Thulin et al., 1975).

Figure 6-1. Location of the brachial artery.

Making an Indirect Blood
Pressure Measurement: A Method

There are two steps here: first, measuring the palpable systolic
blood pressure, and second, the more customary auscultatory
determination, also called the indirect determination of the sys-
tolic and diastolic pressures.

1. A blood pressure cuff of the appropriate size is wrapped
snugly around the biceps. Be sure it is high enough so that your
stethoscope bell can be applied right over the brachial artery
(Fig. 6-1). (There is no evidence that putting the stethoscope un-
der the cuff, as is done in many automatic devices, gives a spu-
rious reading.) To ensure this, you might wish to locate the
brachial artery by palpation and mark it with chalk or a washable
ink. (Be sure to ask the patient’s permission to mark the arm.)
Doing this the first dozen times is a good beginner’s practice, as
it may prevent your placing the cuff too low on the biceps. In that
case, you would have to remove and reapply it between the de-
terminations of the palpable and auscultatory systolic pressure.

2. Now look at the mark. Is it level with the patient’s heart?
If the patient is lying down, it probably is, unless you have al-
lowed the arm to hang over the edge of the bed. In that instance,
you would get a falsely elevated value, because the height of the
blood column between the heart and the brachial artery would be
added to the actual pressure inside the vasculature.
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If the patient is sitting with his arm resting on your desk, the
marked brachial artery will probably not be beneath the level of
the heart, but it might well be above that level. This could pro-
duce a falsely decreased blood pressure measurement, since the
pressure generated during systole is partly expended in climbing
the vertical distance up the arterial tree to the brachial artery
where you are making your measurements (Mitchell et al., 1964).

Please remember these simple plumbing rules, as they are the
basis for understanding several artifacts and caveats to be pre-
sented later.

3. Be sure that the blood pressure cuff is not applied over
clothing. The addition of a layer of anything increases the diam-
eter of the arm and also increases the chance for “slippage,” that
is, lateral displacement of the pressure generated by the cuff. In
fact, the presence of clothing is similar to the model used for
studying “cuff hypertension,” another form of spuriously ele-
vated blood pressure which is discussed on page 88. As with
the arm position, the addition of a layer of thin clothing usually
has a small effect on the blood pressure, but why introduce any
indeterminate variable into your measurements if it is so easily
avoided?

4. Notice that the pressure bulb has a screw valve that can
be manipulated by the thumb and fingers with the bulb resting in
the palm of your hand. Try screwing the valve into each of its
two extreme positions. In one of these extreme positions, the air
you squeeze from the bulb will go into the cuff and not come
out. In the other extreme position, any air pumped into the cuff
will immediately come out when you stop pumping. If neither
position allows all the air to be retained, there must be a loose
connection or a leak somewhere in the system.

To inflate the cuff, turn the screw valve to the position that
allows all the air to be retained. To deflate the cuff, turn the
screw valve very slightly so that the pressure drops at the rate of 1
mm per second. (Most of the time you will actually allow it to go
faster than that, but there are situations in which it is necessary
to go this slowly, for example, the determination of pulsus
paradoxus. )

5. Putyour right hand on the sphygmomanometer bulb and
your left hand where you can feel either the brachial artery distal
to the cuff, or the radial artery. This is for the purpose of deter-
mining the systolic pressure by palpation. Pump the pressure in
the cuff as high as you need to in order to make the pulse disap-
pear. Then slowly lower the pressure to see at what point the
pulse returns. That point (expressed in mm Hg read from the
manometer dial) is the systolic blood pressure *“by palpation.”
Usually, this is not recorded unless it is not possible to obtain the
systolic pressure by auscultation. In such a circumstance, both
the positive and negative findings may be noted (e.g., “BP not
auscultable; systolic 90 by palpation”).

6. Lower the pressure all the way to zero, and pick up your
stethoscope. The use of the stethoscope is discussed in more de-
tail in Chapters 16 and 17. At this point you need know only the
following: 1) The earpieces are to be placed in your ears so that
they point slightly forward. Otherwise, depending on the anat-
omy of your ear canals, you may not be able to hear anything at
all. 2) The earpieces should not hurt your ears. If they do, you
must replace them with a style that fits comfortably as soon as
possible. 3) The bell should be used for taking the blood pres-
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sure. Tap or breathe alternately on the bell and the diaphragm to
see which one is “on line.” You switch from one to the other
either by pressing a lever or rotating the head, depending on the
model of your stethoscope. Although the diaphragm is usually
satisfactory for taking the blood pressure, the bell is preferable
for hearing the low-pitched Korotkoff sounds, especially when
they are faint. Of course, if you press heavily with the bell (as
evidenced by the circular indentation left in the skin), it is con-
verted into a diaphragm.

7. Place the bell of the stethoscope lightly over the brachial
artery, but in contact with the skin over its entire circumference.

8. With your other hand, pump up the cuff as before,
quickly going about 10 mm above the systolic pressure, as deter-
mined by palpation. Gradually lower the pressure at a rate of
about 2 mm Hg per heart beat or | mm Hg per second. The point
at which you hear the Korotkoff sounds appear is the systolic
pressure by auscultation.

9. Continue deflating the pressure until the sounds disap-
pear. That is the diastolic pressure. If you were lowering the
pressure too fast to determine the exact point of the diastolic,
deflate the cuff, allow the veins to drain (so as to avoid produc-
ing an auscultatory gap, see p. 92) and again pump the cuff up
to just above the “guesstimated” diastolic to obtain an exact
measurement.

10. If you happened to notice a point at which the sounds
became muffled, record that also (see p. 88). But if you did not
notice the muffling, it is probably not worthwhile to go back and
find it. As we shall see, it is probably not a useful number under
ordinary circumstances. In addition, many normal people do not
have a point of muffling.

Itis possible to measure both systolic and diastolic pressure by
palpation. The procedure was independently discovered by Ehret
in 1909 and by Segall in 1940 (Enselberg, 1961). In Segall's original
study (Segall, 1940), using light palpation over the vessel to sense
the Korotkoff vibrations, it was possible to get values within 10 mm
of the auscultatory measurements of both systolic and diastolic
pressures in all 100 subjects. In over half the cases, there was no
difference between the pressures as determined by palpation
versus auscultation.

Variability of Blood Pressure

There is really no such thing as “the” blood pressure. A person’s
blood pressure varies throughout the day. Try the following as a
self-study:

1. Go to the library and consult one of the better texts on
hypertension, such as Kaplan’s Clinical Hypertension. Read the
portions indexed under ‘“‘variation,” *“variability,” or “diurnal
variation,” and the summarized literature. Has anyone ever
made multiple measurements of the blood pressure, and found
the blood pressure, or has everyone who has made multiple mea-
surements found variability to be the rule?

2. Take your partner’s blood pressure, then have him take
yours. Repeat several times. Do the pressures change, or stay
the same?

3. Put your partner at complete rest and take his pressure
several times, until sequential readings are within 5 mm Hg of
the last reading (systolic and/or diastolic). Now simply leave the
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room and return immediately to make another measurement. Or
by prearranged signal have someone else enter the room while
youare making a measurement. What happens to the blood pres-
sure? Alternately, do not tell your partner one of the readings,
but look at him with astonishment, and quickly begin to measure
the pressure again. What happens to the pressure?

4. Go onto the wards and pick up a chart containing blood
pressure determinations (by the nurses) more than once a day.
Are they ever the same? How often?

S.  Go to the intensive care unit where a patient is at com-
plete rest and has a continuously reading intraarterial blood
pressure monitor. Pick a patient whose medication is not being
changed. Write down the displayed blood pressure every 10 sec-
onds. How many are the same? How many are different? How
many of the patients are like this?

6. Which of the above maneuvers showed the greatest vari-
ability? The least? Did you calculate the standard deviations?

What are the standard errors of the means? Which should be
used for comparisons, standard deviation or standard error?
Which varies inversely with the size of the sample?

(Answer: The standard error of the mean varies inversely with the
size of the sample, so it should not be used alone for comparisons
if the two groups are of different sizes.)

Determining Diastolic Pressure

There has long been a controversy as to whether the muffling or
the disappearance of the Korotkoff sounds should be used as the
diastolic pressure. A thorough review of the literature clearly in-
dicates to me that in most persons, the disappearance of the
sounds should be used for the diastolic (vide infra). The various
drug studies proving the value of antihypertensive therapy have
all used diastolic pressures determined by disappearance.

Admittedly, there are situations of high stroke volume in
which the disappearance gives an artifactually low pressure,
sometimes even an impossible 0 mm Hg. (Apparently, in such
cases, the artery continues to return toward baseline throughout
diastole.) Examples include severe aortic insufficiency; patent
ductus arteriosus; and high output cardiac failure, as in preg-
nancy, fever, anemia, thyrotoxic heart disease, and beriberi. If
you suspect one of these entities, you should follow the Ameri-
can Heart Association’s current recommendation of recording
all three pressures (i.e., systolic, muffling, and disappearance,
e.g., 140/80/0). But which one should be “used™?

In aortic insufficiency, at least, we know that muffling best
approximates the directly measured intraarterial pressure when
the indirect diastolic blood pressure is “zero” (Goldstein &
Killip, 1962). Since muffling was only 2 mm different from the
directly measured pressure, we may assume that in other situa-
tions with an impossible “zero” diastolic, muffling should also
be used as the diastolic pressure.

The muffle point may also be used for the diastolic in severe
bradycardia, in which the disappearance point may be nearly
zero, although the high stroke volume is not accompanied by a
high cardiac output (Goldstein & Killip, 1962).

I'had originally intended to write an entire chapter onthe con-
fusion about the indirectly determined diastolic blood pressure,
not only to clarify and convince, but because the history of the
subject is an example of how fuzzy thinking and sloppy scholar-
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ship can confound such a common activity. However, intraar-
terial lines are now so ubiquitous that the student is advised to
measure indirect blood pressures on such monitored patients and
convince himself of the truth. Accordingly, I will simply cite a
few examples of well-done experiments that demonstrate disap-
pearance to be closer to the true diastolic pressure than muffling,
except in situations of high stroke volume (Karvonen et al.,
1964; London & London, 1967; Raftery & Ward, 1968).

The Fat Arm

The standard adult blood pressure cuff has a bladder of the cor-
rect size for arms whose brachial circumference is up to 27 cm.
If the circumference is greater than 27 cm, the larger the arm,
the greater the overestimation of both systolic and diastolic pres-
sures if the indirect blood pressure is performed with a standard
cuff (King, 1967). The pharmacologic treatment of normoten-
sive patients who have “cuff hypertension” may actually in-
crease their mortality (Kaplan, 1983).

Some authors have attempted to apply epidemiologic for-
mulas to correct the systolic and diastolic pressures in patients
with large arms (Pickering et al., 1954). The epidemiologic cor-
rections were derived from experimental data (Ragan &
Bordley, 1941), which were faulted in several ways, according to
the original report. In any event, the correction factors are in-
valid in individual patients because of variability in pulse wave
contour, radius of the brachial artery, brachial artery to biceps
ratio, and so forth, all of which affect the exact degree of blood
pressure overestimation from an undersized cuff.

Some workers (Devetski, 1963) have suggested wrapping the
arm cuff around the forearm and taking the blood pressure at the
radial artery, with the arm in a supinated position. (The mean
arterial blood pressure at the radial is from 3 to 5 mm less than at
the brachial.) My own preference is to obtain a very large cuff.
One can use either a very wide (20 cm) cuff such as a thigh cuff,
or a very long (42 cm) bladdered cuff (King, 1967). Despite
statements to the contrary, I know of no good evidence that the
use of alarge cuff in an adult can produce a spuriously low blood
pressure. In fact, there is evidence to the contrary (Karvonen et
al., 1964; King, 1967; Linfors et al., 1984; Montfrans et al.,
1987; Nielsen & Janniche, 1974).

For the attending. As ateaching exercise, pick a medical stu-
dent with large biceps and take his blood pressure. Then take
some foam rubber padding, about 1inch thick, and wrap it around
the upper extremity to imitate the mechanical effect of fat. (Alter-
nately, use a few turkish towels, a lab coat, or any pliable material
that resembles normal fat in being compressible.) Note that you
have not actually altered the subject's cardiovascular system.
Place your blood pressure cuff around the foam rubber “fat” and
take the blood pressure again. Remove the “fat” and take the blood
pressure yet again. What is the effect of increasing the upper arm
circumference on the indirectly determined blood pressure?

Admittedly, obesity tends to increase the blood pressure even
beyond the effect on circumference. But here we are concerned
only with the effect of arm circumference on the accuracy of the
indirectly determined blood pressure.

Many clinicians have very sharp cutoff points above which they
treat the blood pressure and below which they do not. You can esti-
mate from this experiment that a large number of people with fat
arms are being treated for a disease, essential hypertension,
which they in fact do not have.

I regretfully use the word “essential” to modify the noun “hyper-
tension” for convenience in communicating. With Sir George Pick-



ering, | do not believe that hypertension is a disease sui generis.
But if it is, | do not see how it can be “essential.”

Back attheturn ofthe century, arterial occlusive disease could
be diagnosed at autopsy. As some of these patients were found to
have elevated blood pressures, as determined by the newly popu-
lar sphygmomanometer, some prestigious authorities hypoth-
esized that the hypertension was secondary to the diffuse arterial
occlusive disease, and that it was an adaptive response, “essen-
tial” in that it provided a high head of pressure for driving the blood
through the stenotic vessels. The ghost of this disproven hypoth-
esis lingers among those who fear that lowering the blood pres-
sure in malignant hypertension will deprive vital organs of blood
flow.

As various specific etiologies of hypertensive states were dis-
covered, the adjective “essential” came to refer to those forms of
hypertension of unknown etiology. It should be distinguished from
hypertension of unexamined etiology.

Oddly, the new adjectival meaning of “essential” has metasta-
sized to a variety of other conditions. For instance, one reads of an
entity called “essential migraine,” although one is hard pressed to
explain to the migrainous patient exactly what is essential about
his suffering. (Migraine itself is a useful word only if you know that
it is derived from “hemicrania.” It then becomes a diagnosis that
suggests itself when evaluating a patient with unilateral ceph-
alalgia.)

A Note to the Sophomore

Have.you noticed how the text is changing? Words and concepts
that you have not previously encountered are starting to spring
up. The material is no longer oriented to the layperson. If you
are a sophomore reading this in sequence, you are confronted
with a problem that will continue for the next few years: what to
do when you are no longer sure that you understand all the
words.

My advice is to stop and look up the strange words in a med-
ical dictionary or textbook. Remember this is not a textbook of
medicine. This is like a book on how to sail your boat; you still
have to buy some maps to see exactly where you are sailing to.

On the wards, you will also hear residents and staff using
words and phrases that you do not know. You can raise your ap-
parent IQ by 10 points simply by carrying with you at all times a
small notebook for recording all the strange words of the work-
day. Each night look up all the words you collected during the
day.

Where to Measure Blood Pressure

Upper Extremities

Begin by taking the blood pressure in both upper extremities.
This is usually done at the right and left brachial arteries. The
difference in the systolic blood pressure between the two arms is
due to any intrinsic abnormality present in at least one arm, plus
the amount of neurovasomotor change (either excitement or re-
laxation) that has occurred as you move from one extremity to
the other. Such change will affect both systolic and diastolic
pressures. Any significant intrinsic vascular obstruction will
cause a difference of at least 10 or 15 mm in the systolic pres-
sures. To be sure that a significant difference is present requires
two observers who measure at the same time, then switch sides
to remeasure. Dr. Alvin Shapiro of Pennsylvania reports, I
have ‘ruled out’ coarctation and subclavian steals ‘detected’ by
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house officers and students by using this maneuver at the bed-
side, on many occasions.”

Once you have determined that both arms have the same
blood pressure, you usually need to take the pressure in only
one arm. If the pressures are unequal, the arm with the lower
pressure is the abnormal one, most often because of an obstruc-
tion due to atherosclerosis (see, for example, subclavian steal
syndrome, Ch. 18, p. 342), or more rarely from a dissecting
aneurysm.

Lower Extremities

With the patient recumbent, take a lower extremity svstolic
blood pressure, by palpation or auscultation, over the popliteal
artery (using a thigh cuff) or the dorsalis pedis (placing a cuff
around the calf). The difference between the arm and leg sys-
tolic pressures is due to any change in neurovasomotor tone oc-
curring between the two measurements plus any intrinsic abnor-
mality. Note that paired leg and arm pressures must both be
taken with the patient recumbent. Never take a lower extremity
blood pressure with the patient sitting or standing because the
height of the blood column between the artery and the heart
would add to the blood pressure and confound your data.

Brachial-Popliteal or
Brachial-Dorsalis Pedis Systolic Pressure Gradients

Normally the indirect systolic blood pressure can be up to 10 mm
Hg higher in the lower than in the upper extremity in the absence of
any structural abnormality. The difference may even be as great as
20 mm Hg (Frank et al., 1965; Sapira, 1981). However, direct intra-
arterial measurements reveal that the systolic and diastolic pres-
sures, as well as the mean pressures, are normally the same in
upper and lower extremities (Pascarelli & Bertrand, 1964).

The systolic blood pressure in the lower extremity is found to be
significantly less (at least 6 mm Hg) than in the upper extremity in
cases of obstruction in the vascular tree. The mostcommon cause
of obstruction in the elderly Westerner is atherosclerosis (see also
Ch. 18, p. 350). The most common cause in the young hyperten-
sive is coarctation of the aorta (see pp. 345 and 347).

The systolic blood pressure in the lower extremity is significantly
higher than in the upper extremities in patients with occlusion of
the upper extremity vasculature as in Takayasu's disease,
Buergers disease, or other selective disease of the upper ex-
tremity; in some cases of dissecting aneurysm; and in conditions
of high stroke volume (Hill’s sign). In Hill’s sign, especially due to
aortic insufficiency, the indirect lower extremity systolic pressure
may be 20 to 60 mm Hg higher than that in the upper extremity.
(The mechanism for Hill's sign is given in Ch. 17, p. 311).

Once you have the recumbent blood pressures recorded in all
four limbs, you have a perfect baseline for the later detection of
dissecting aortic aneurysm. Depending on the location of the
dissection, any one or more of the extremities might have a
damped arterial pulse wave. In fact, suspicion of this life-threat-
ening disease is the one situation in which you must recheck all
four extremity blood pressures in the recumbent position.

Postural Hypotension

Postural hypotension refers to hypotension in the erect position
relative to the recumbent position. The two main causes are vol-
ume depletion (due to anything from gastrointestinal hemor-
rhage to adrenal cortical insufficiency to diuretics) and neu-
rogenic (e.g., due to certain antihypertensive medications; the
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various forms of autonomic vasomotor dysfunction; or even pro-
longed bedrest or weightlessness, as with the original astro-
nauts). Less common causes include heart failure (the heart
being unable to increase output when the patient stands) and
pheochromocytoma (a rare disease in which hypovolemia com-
pounds the problem caused by down regulation of the nor-
adrenergic receptors).

A Method

Take the systolic and diastolic blood pressure in an upper ex-
tremity with the patient recumbent. Have the patient stand, and
immediately repeat the measurement, with his arm by his side.
Normally, the diastolic pressure remains the same or rises
slightly, and the systolic pressure stays the same or drops
slightly. The calculated mean arterial blood pressure

Bpmcan = deias +04 (Bpsys - deins)

does not normally drop more than a few mm Hg during standing.
Note that the normal diastolic pressure almost never drops, and
when it does, the drop is slight and the systolic will rise. Con-
versely, many normal persons drop their systolic pressure on
standing, but their diastolic rises so that the mean arterial pres-
sure is maintained.

As a teaching exercise, take your partner’s blood pressure and
pulse recumbent, then erect. Calculate the mean arterial blood
pressure changes (if any) with orthostasis. Have your partner
repeat the exercise on you.

Some authorities recommend multiplying the pulse pressure
(BPsys — BP;s5) by one third or one half. | use 0.4 as my correction
factor because that yields values that most closely correlate with
simultaneous direct mean arterial blood pressure measurements.
In actual practice for assessing postural hypotension, any of the
formulas may be used.

If the patient has postural hypotension, don’t forget to check
the pulse simultaneously. Failure of the pulse rate to rise in re-
sponse to an orthostatic drop in pressure is a valuable clue that
the problem is neurogenic, and not due to volume depletion.
However, beta blockers can prevent the orthostatic pulse in-
crease despite the presence of volume depletion. The presence
of an increase in pulse tells you nothing; some neurologic le-
sions impair the pressor response without preventing a rise in the
pulse rate. And some patients (e.g., some diabetics, patients
with Wernicke’s encephalopathy, and recipients of cardiac trans-
plants) have a predominant vagal insufficiency so that the pulse
is always high.

Sometimes, you will attempt to find postural hypotension in a
patient who is too ill to stand by himself. In that case, the blood
pressure may be taken in the sitting position, and compared with
that in the recumbent position. (Here try, if possible, to get the
legs in a dependent position to promote blood pooling in the
lower extremities.)

Ifitis difficult to obtain the standing blood pressure because
you are moving too slowly due to inexperience, try pumping up
the blood pressure cuff to a point just above the recumbent sys-
tolicimmediately before having the patient stand. The same ma-
neuver can be used for the diastolic. However, you must still
move quickly because pain, including that produced by an in-
flated blood pressure cuff, can act as a pressor stimulus.

Tilt Tables

If you have access to a tilt table, you can use it to obtain orthostatic
pressures in a patient who is very ill. Simply strap the patient in
with his feet against the footboard, measure the blood pressure
with the patient in the horizontal position, and tilt him to the erect
position for the second blood pressure measurement. Remember
that normal persons may have an initial orthostasis if passively
tiited in such a way that they cannot use their leg muscles for
standing, or that weak persons may have orthostasis if they do not
contract their leg muscles (since muscle contraction increases
venous return). That is why the patient should be observed to be
sure that his feet are positioned properly against the footboard,
and that he is using his legs.

Sensitivity and Specificity

In phlebotomy, an orthostatic rise in pulse rate of 30 per minute or
lightheadedness sufficiently severe to cause the patient to lie
down or experience syncopewas associated with the loss of 1,000
ml. The sensitivity was 98% and the specificity was 98%. However,
the test did not work for 500 ml blood loss, or if the subject only sat
up instead of standing (Knopp et al., 1980). Using a tiit table, the
cutoff was 25 per minute regardless of symptoms, with 100% sen-
sitivity and specificity (Green & Metheny, 1948).

A Caveat

If you already know that the patient is volume depleted or in
shock, you might not want to perform the testing for postural
hypotension. There are two reasons for this.

The first reason is derived from one of the first rules of med-
icine: primum non nocere (variously translated as “first, do no
harm” or “whatever you do, don’t make things worse, even if it
means doing nothing very much”). If the patient is hypotensive
to the point of having marginal perfusion to some of his tissues,
standing him up might do temporary or permanent harm by de-
creasing perfusion further. It is rare for a patient in shock to have
a stroke because he was tilted up, but it is impossible to predict
which patient that might be.

The second reason is that any risk of harm must be justified by
an expected benefit. If one already knows the patient to be in
shock, adducing more evidence in favor of the diagnosis is
wasteful at best. Initially, treatment can be titrated against blood
pressure, pulse rate, urine output, and so forth, until these are
normalized. At that point, one can more safely switch to more
sensitive measures of homeostasis, such as orthostatic hypo-
tension.

Delayed Orthostatic Readings

In order to improve the specificity of the postural hypotension test
for extreme conditions of volume depletion or neurogenic ortho-
static hypotension, some speakers have recommended keeping
the patient in an erect position for 5, 10, or 15 minutes, and continu-
ing to measure the blood pressure. It has been stated, in the ab-
sence of any data of which | am aware, and contrary to my experi-
ence, that those individuals who are able to compensate by the
end of 10 or 15 minutes are experiencing neurogenic orthostatic
hypotension, and specifically do not have volume depletion.

The absence of normal values is one source of confusion. An
additional problem is a modification that certain young clinicians
have made: omitting the initial measurement on standing, when
the patient's symptoms are at a maximum. | have seen both false
positives and false negatives with this latter technique, and there-
fore strongly warn against it. Because there is no such thing as
“the” blood pressure, the mean arterial pressure changing gradu-
ally over the course of the day, there is a 50% chance that the 15-



minutes-later blood pressure will be lower than the baseline pres-
sure, even if there was no initial orthostatic drop (a false positive).
The false negatives occur in individuals with milder degrees of vol-
ume depletion, who increase cardiac output by increasing venous
return through “walking in place.” Also, the noxious subjective ex-
perience of the initial (but unmeasured) orthostatic hypotension
stimulates the autonomic nervous system. For these reasons,
many persons are able to compensate, and even overcompen-
sate, for orthostasis, after 10 to 15 minutes of standing.

Therollover test for predicting hypertension during pregnancy is
discussed in Appendix 6-2.

Blood Pressure in Atrial Fibrillation

The blood pressure depends on cardiac output and peripheral re-
sistance, and the cardiac output, in turn, depends upon stroke vol-
ume and heart rate. Since indirect blood pressure determinations
are made on a beat-by-beat basis, anything that changes the
stroke volume from beat to beat will alter the blood pressure mea-
surement. Although we willingly take advantage of this phe-
nomenon when measuring pulsus paradoxus (vide infra), we tend
blithely to ignore it in the case of atrial fibrillation.

An isolated indirect blood pressure reading is completely unreli-
able in a patient who has atrial fibrillation with irregular ventricular
responses and highly variable R-R intervals. Since a short R-R
interval permits a minimal amount of ventricular filling, the stroke
volume will be quite low at the time of the next ventricular contrac-
tion, and hence the indirectly measured blood pressure (systolic
and diastolic) will be low. Conversely, when the R-R interval is ex-
tremely prolonged, the ventricular filling will be great and the ap-
parent systolic (and diastolic) pressures will be quite high. Thus,
while rough estimations of the general range of blood pressure can
be made during atrial fibrillation, the more exact measurements
needed for diagnosis and therapy of high or low blood pressure
must await more regular R-R intervals. Of course, the same is true
for all other arrhythmias in which there are wide variations in R-R
intervals.

What should the practitioner do? | suggest averaging three
blood pressures obtained in the following manner:

1. Drop the cuff pressure very slowly until you can hear three
beats in arow (i.e., three beats with a relatively constant R-R
interval). The pressure at the first beat is the systolic.

2. After having previously “guesstimated” what the diastolic
might be, quickly drop down to about 10 mm Hg above that
value, then lower the pressure very slowly. Whenever you last
find three audible beats in a row, the diastolic is obtained from
the last beat you heard.

This method is not scientifically validated, and would no doubt
produce different results than a “two-in-a-row” method. Different
observers will get different pressures, not only because of sam-
pling differences but because they will decompress the cuff at dif-
ferentrates. Thus, while this is a fairly good adaptation of the indi-
rect blood pressure method for measuring changes in a given
individual, it is not so good for measuring the exact, absolute di-
astolic pressure, an important issue for those who believe that a
diastolic of 90 mm Hg requires lifelong treatment, while one of 89
mm Hg does not.

Arthur Mirsky used to tell me that there were no brittle diabetics,
only brittle physicians. Maybe atrial fibrillation is God's way of mak-
ing some hypertensionologists less brittle and more humble.

Blood Pressure in Ventricular Tachycardia

In ventricular tachycardia with AV dissociation, there is irregular
ventricular filling and hence irregular stroke volume, depending
upon the chance position of the atrial contraction in relationship to
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the ventricular contraction. Thus, the first Korotkoff sound may be
irregularly heard at a higher pressure than that at which the sound
is heard with every beat. This finding may help to distinguish the
rhythm from a supraventricular tachycardia (Wilson et al., 1964).

Pulsus Paradoxus

When the sphygmomanometer was disseminated, observers be-
gan quantitating the degree of drop in systolic blood pressure
that normally occurs during inspiration. Many pathologic condi-
tions were found to cause an exaggeration of this normal phe-
nomenon, even though the pulse was still palpable (i.e., con-
temporary pulsus paradoxus).

Historical Note

You are probably wondering why this phenomenon is called
“pulsus” when it generally refers to a drop in blood pressure dur-
ing inspiration. In fact, it was discovered by Richard Lower
(1631-1691), a Cornish physiologist, before the sphygmoman-
ometer was even invented. He noticed the weakening of a pa-
tient’s pulse with inspiration. He reasoned that the phenomenon
was caused by adhesions, since the necropsy showed a thickened
pericardium, which was adherent to the diaphragm. Lower’s ob-
servation remained unappreciated, and the phenomenon awaited
rediscovery by Kussmaul, who gave it its name (Kussmaul,
1873). (The title of his work, “Concerning Callous Mediastino-
pericarditis and the Paradoxical Pulse,” possibly contributed to
the erroneous belief that constrictive pericarditis produces
pulsus paradoxus. The patient who was described in the paper
actually had an exudative component to his pericardial disease
discovered at autopsy, and today this would be stressed in titling
the report.) In the patient that Kussmaul examined, the pressure
change was so dramatic that the palpable pulse itself disap-
peared during inspiration. The paradox was that the pulse went
away, whereas the central heartbeat continued.

Pathophysiology

The normal systolic pressure drop during inspiration is due to a
number of factors (Guntheroth et al., 1967). First, the high negative
intrapleural pressure sucks blood into the venae cavae and in-
creases filling of the right atrium, and hence of the right ventricle.
Some workers have suggested that with increased right ventricular
volume, the interventricular septum may bulge into the left ven-
tricular outflow tract, decreasing the stroke volume. Other workers
have pointed out that during inspiration the highly negative intra-
pleural pressure increases the pulmonary blood volume and there-
fore momentarily decreases left atrial and left ventricular filling, de-
creasing the stroke volume inthat way. Most authorities feelthatan
abnormal pulsus paradoxus is usually produced by accentuations
in these basic mechanisms. Distortion of the abnormal pericardial
sac by descent of the diaphragm (Dock, 1961) and various other
subsidiary mechanisms (Spodick, 1964) may sometimes be oper-
ant in pericardial disease.

Criteria

Since pulsus paradoxus is, to some degree, a normal phe-
nomenon, at what point does it have clinical significance? At the
present time, almost all authorities define an inspiratory fall in
the systolic pressure of greater than 10 mm Hg as abnormal. A



92 The Art and Science of Bedside Diagnosis

dissenting minority has presented data suggesting that it should
actually be a fall greater than 10% of the (expiratory) systolic
blood pressure (Reddy et al., 1978).

A Method

To determine the pulsus paradoxus, repeat the blood pressure
measurement, lowering the mercury ever so slowly while ap-
proaching the previous systolic blood pressure. At first, you will
hear the Korotkoff sounds only during expiration; this is the first
number to record. Continue to lower the cuff pressure (1 mm per
heartbeat) to the highest value at which the Korotkoff sound is
heard with each beat, including those that occur during inspira-
tion. This is the second figure. The difference between the two is
the value of the pulsus paradoxus in mm Hg.

A Self-Study

While you measure his systolic blood pressure, have your part-
ner breathe in and out against resistance, for example, through
the center cardboard from a toilet paper roll, with the distal end
squeezed together. If he generates significant inspiratory and ex-
piratory intrapleural pressures, an abnormal pulsus paradoxus
will be produced (Sapira & Kirkpatrick, 1983). One might pre-
fer, for aesthetic reasons, to use one’s fist to generate the resis-
tance. When done properly, this exercise also slows up the
phases of respiration, giving the novice more time to make the
measurements.

In many normal people, it is even possible to appreciate a drop
in the systolic blood pressure by palpation at the radial artery as
the subject takes a very deep breath. Try it on yourself: While
palpating your radial pulse, suddenly take a deep breath. Pay
attention to the pulse during the next two beats. What happens to
the wave amplitude?

Many people can detect a difference. If you are not sure you
can feel the change, repeat the experiment by breathing in and
out against a strong airway resistance as described above.

For the attending. This is probably one of the most important
parts of the teaching of pulsus paradoxus both because it uses a
physiologic approach and because the discussion of pulsus para-
doxus can be wrong even in a standard textbook (Chamberlain &
Ogilvie, 1974).

Causes of Abnormal Pulsus Paradoxus

Between 70% and 100% of patients with pericardial tamponade
exhibit this finding (Kuhn, 1976; Reddy et al., 1978). The lower fig-
ure probably includes cases of chronic pericardial tamponade in
which the pericardium has had an opportunity to distend; acute
cases, in which the pericardium has not been stretched, probably
all have the finding.

Abnormal pulsus paradoxus has been described in 80% of
cases of asthma (Vaisrub, 1974); it appears when the FEV1 is re-
duced to about 0.5 to 0.7 liters (Rebuck & Pengelly, 1973). It also
occurs in 50% of cases of shock, especially those with an in-
creased peripheral resistance and a decreased blood volume
(Cohn et al., 1967); 30% to 45% of cases of effusive, “constrictive”
pericarditis (Braunwald, 1980; Wise & Conti, 1976) but not in true
dry constrictive pericarditis (Spodick, 1984); about 30 percent of
cases of pulmonary embolism (Cohen et al., 1973); and occasion-
ally in right ventricular failure (McGregor, 1979), severe congestive
failure (Salet et al., 1973), right ventricular infarction (Greenberg &
Gitler, 1983), obesity (Kuhn, 1976), and possibly patent ductus ar-
teriosus (Gauchat & Katz, 1924). Some of the above etiologies are
actually classes of etiology that may subsume specific mention of
myocarditis, tumors of the mediastinum (Major, 1975), pulmonary
emphysema, paramediastinal effusion, endocardial fibrosis, fibro-

elastosis, myocardial amyloidosis, scleroderma, mitral stenosis
with right sided cardiac failure, and tricuspid stenosis (DeGowin,
1965).

False Negatives

There are certain situations in which one would expect pulsus par-
adoxus, but an intervening problem interferes with the requisite
mechanism; either both ventricles do not fill against a common
pericardial stiffness or else the respiratory changes alternately
favoring the right and left heart do not occur. Examples of these
intervening confounders that produce false negatives are: far ad-
vanced left ventricular hypertrophy, severe left heart failure, atrial
septal defect, severe aortic insufficiency, severe tamponade with
extreme hypotension, “right heart tamponade” (from a low com-
pliance left ventricle), loculated pericardial fluid (which prevents
equalization of ventricular diastolic pressures), and low-pressure
tamponade (Spodick, 1983).

Reversed Pulsus Paradoxus

An inspiratory rise of the systolic blood pressure is seen in idio-
pathic hypertrophic subaortic stenosis, isorhythmic ventricular
rhythms, and with intermittent inspiratory positive-pressure
breathing in the presence of left ventricular failure (Massumi et al.,
1973).

Unusual Pulse Pressures

An extremely widened pulse pressure (i.e., [BP , — BPy,] >
50% BP,,) may be seen in conditions associated with a high
stroke volume (see Ch. 17). While aortic insufficiency is the best
known example, others are hyperthyroidism, beriberi, preg-
nancy, fever, anemia, patent ductus arteriosus, severe Paget’s
disease with extensive arteriovenous shunting through the dis-
eased bone, and severe exfoliative dermatitis with shunting
through the diseased skin. If an extremely wide pulse pressure is
found in only one limb, one should search for an arteriovenous
fistula in that limb. Branham’s sign (see p. 94) will be confirma-
tory even without angiography.

It should be noted that patients with high stroke volume will not
always have a widened pulse pressure. Patients with hepatic cir-
rhosis, for instance, so rarely have sufficient arteriovenous shunt-
ing to cause a widened pulse pressure that cirrhosis never ap-
pears in the differential diagnosis of the finding.

Many of the signs associated with aortic insufficiency are really
signs of high stroke volume, and so may also be associated with
other diseases in the latter's differential diagnosis.

A narrowed pulse pressure may be defined as one that is less
than 25% of the systolic pressure. It suggests decreased stroke
volume and may be seen in pericardial tamponade, constrictive
pericarditis, tachycardia, or aortic stenosis (see Ch. 17, p. 313).
(Artifactually narrowed pulse pressure may sometimes be pro-
duced in conditions of severely heightened vasomotor tone with
increased peripheral vascular resistance, e.g., cardiogenic
shock. Like other blood pressure artifacts, it can be unmasked
with a direct measurement of the intraarterial pressure.)

A Chrestomathy of Artifacts

Auscultatory Gap

The auscultatory gap is fortunately a rare phenomenon of indi-
rect blood pressure determination. At some pressure below the
systolic pressure, the Korotkoff sounds fade out, to fade in again
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Figure 6-2. The auscultatory gap.

at a lower pressure, persisting then down to the true diastolic,
where they disappear for the last time. Figure 6-2 shows a blood
pressure determination that has an auscultatory gap. The points
of first disappearance and of second reappearance mark the
borders of the auscultatory gap.

The danger of the auscultatory gap lies in not realizing that it
is there. In that instance, one might conclude that the diastolic
pressure is much higher than is really the case. Alternately, if
one did not detect the true systolic by palpation first, one might
begin searching for the systolic pressure inside the auscultatory
gap, taking the point of reappearance of the Korotkoff sounds to
be the systolic pressure. Either way, inappropriate and dan-
gerous therapy might be instituted.

The auscultatory gap is most likely to appear in the obese
arm, especially if the physician pumps up the blood pressure
cuff slowly and traps a great deal of blood in the arm’s venous
compartment (Ragan & Bordley, 1941). Another way to trap
blood is to pump the blood pressure cuff up a second time imme-
diately following the first determination, without allowing a
minute or two for the trapped blood to escape. The mechanism
suggests the remedy. Having the patient with an obese arm hold
the arm straight up in the air when you pump up the cuff the first
time, and quickly inflating the cuff above the palpable systolic,
would help to prevent the initial venous pooling.

Effects of Vessel Wall Stiffness

The stiffness or laxity of the vessel wall affects the propagation
of the pressure waves, and may cause either an artifactual in-
crease or decrease in the indirectly determined pressure, de-
pending on the circumstances. In Hill’s sign (discussed in Ch.
17, p. 310), the apparent systolic pressure is higher than the ac-
tual pressure because of the extra pressure waves that may be
propagated or reverberated along a very lax vessel wall. As you
might expect, a stiff wall could have the opposite effect (Cohn,
1967, vide infra). Further, just as a lax wall can produce an ar-
tificially low diastolic blood pressure in conditions of high stroke
volume such as aortic insufficiency, a stiff wall might produce an
artifactually high value (Messerli et al., 1985).

Pseudohypotension. When simultaneous direct and indirect
blood pressure measurements were made upon patients in shock
(Cohn, 1967), it was found that subjects with a high peripheral
vascular resistance had damping of their arterial wall sound-
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boards, and the Korotkoff sounds were produced so poorly that
both the systolic and diastolic pressures were significantly un-
derestimated by the indirect technique (i.e., pseudohypoten-
sion). The low cuff pressures were not simply due to a low car-
diac output, because in the patients with shock and a low
peripheral vascular resistance, the direct and indirect methods
gave equivalent results. Furthermore, Cohn could reproduce the
pseudohypotension by infusing vasopressors into the arm cir-
culation of normal volunteers.

Pseudohypertension. This stiff wall artifact, unlike the
above, is not related to sound generation, but results from the
fact that the arterial wall is difficult to compress. The cuff pres-
sure will be the sum of the pressure required to collapse the ar-
tery plus the pressure of the column of blood. Both the systolic
and diastolic pressure measurements will be artifactually high
(Messerli et al., 1985). The phenomenon is analogous to cuff
hypertension.

You can judge the stiffness of the arteries by feeling the pulse,
then occluding the artery proximal to the pulse with a blood
pressure cuff or your finger, a maneuver described by Osler
(Mishriki, 1987). If the distal artery can still be felt unchanged,
even after the pulse is obliterated, the patient has sufficient ar-
teriosclerosis to produce some degree of pseudohypertension.

The remedy for both pseudohypotension and pseudohyperten-
sion is the touchstone of science: an independent covariable—in
this case, the direct intraarterial blood pressure determination.

Other Vagaries of Blood Pressure Measurement

Nurses often obtain lower blood pressures than physicians
(Moutsos et al., 1967). Some psychosomatic studies reveal that
pleasant conversation will lower the blood pressure, but that the
pressure will rise if an unpleasant or tension-filled sub ject is in-
troduced, as in the so-called “stress interview.” These phe-
nomena are further examples of the point made earlier: there is
no such thing as “the” blood pressure.

Finally, there is the unconscious bias of the physician, man-
ifest in the fact that physicians tend to record the terminal digits
“8” and “0” more often than could be accounted for by chance.
Further, this tendency can be eliminated by giving the same phy-
sicians a random-zero blood pressure machine (Pemberton,
1963).

Other Tests That Use a Blood Pressure Cuff

Any of the tests involving the assessment of an arterial pulse
may be made quantitative by employing the blood pressure cuff.
Most of these will be found in the chapter concerned with the
arterial circulation (e.g., Adson’s sign), although a few (e.g.,
pulsus alternans) will be found in the next section.

The Trousseau test is done with a blood pressure cuff, but
does not involve measuring the blood pressure. Accordingly, it
is described under the neurologic exam, Chapter 26, page 488.
Sternbach’s pain thermometer (see Ch. 3, p. 38) also employs a
blood pressure cuff, as does a test for thrombophlebitis (Ch. 19,
p. 367).

The Pulse

Doctor Pinch: Give me your hand and let me feel your
pulse. (William Shakespeare, Comedy of Errors, Act 4,
Scene 4)
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This section discusses the frequency and regularity of the
heartbeat as detected peripherally. It does not consider the ar-
terial pulse wave contour which is best detected at the carotid
artery and is recorded under the “arterial” part of the peripheral
vascular examination (see pp. 331-333). Similarly, the palpable
consistency of the arterial wall itself (which contributes to the
estimation of the biologic, as opposed to the chronologic age) is
also recorded under the “arterial” part of the peripheral vascular
examination (see Ch. 18).

Frequency
The pulse is universally expressed in beats per minute.

AMethod

At the radial artery (or the carotid, if both radials are impalpa-
ble), count the number of impulses in a I-minute period. Later
one can shorten this time to 30 seconds and double the counted
beats if they are between 30 and 50. However, whenever one
decreases the sampling time, one decreases the opportunity to
find abnormalities.

Normals

A rate faster than 100/minute is considered a tachycardia. A rate
below 50/minute is a bradycardia by the usual definition. How-
ever, since the physical examination is a screening method, we
want to accept many false positives, but not have any false nega-
tives. Therefore, we will consider a pulse rate below 60/minute
to be abnormal; that is, worthy of further consideration with the
understanding that it may turn out to be a normal variant.

An epistemologic note. If, after further searching, nothing
else can be connected with a finding, it is considered of peripheral
significance, rather than of critical significance. When assembling
all the findings at the end of the examination, one would use the
critical findings to compose the differential diagnosis. One does
not know in advance whether a finding will be critical or peripheral,
so initially all must be taken seriously (and not assumed to be pe-
ripheral). Examples would be a bradycardia in a healthy young
sprinter applying for insurance (peripheral) versus bradycardia in
an untreated cretin (critical).

Regularity

The pulse may be described as regular when every beat comes at
the expected time. An irregular pulse may be regularly irregular
(when the irregularities can be predicted) or irregularly irregu-
lar (when they cannot).

Although the study of arrhythmias in the modernera correctly
requires an electrocardiograph machine, much can still be
learned from an examination of the pulse, including which pa-
tients need an electrocardiographic recording. Additional infor-
mation about arrhythmias can be obtained from auscultation of
the first heart sound (Ch. 17, p. 292), carotid sinus massage
(Ch. 18, p. 337), and observation of the jugular venous pulses
(Ch. 19, p. 363).

Regular Tachycardias

The rate and regularity are clues to the most probable type of ar-
rhythmia. If there is a regular tachycardia, it is most likely sinus
tachycardia if the rate is between 100 and 125; atrial flutter with 2:1
block ifthe rate is from 125 to 165; paroxysmal atrial tachycardia if
the rate is from 175 to 200.

Above 200/minute, the prognosis becomes ominous either be-
cause of the etiology or because of the physiologic effects of the
rapid rate itself. Ventricular tachycardia may have a rate of about
250, at which there is often no measurable blood pressure.

A Note on Sinus Tachycardia

Sinus tachycardia may be seen in a wide variety of abnormal
conditions: any type of congestive heart failure or any high-out-
put state, such as fever, anemia, or thyrotoxicosis. As a sign,
sinus tachycardia is sensitive for pathology, so it is important not
to disregard it. (For example, a pulse rate of 90 or greater has a
sensitivity of 84% for hyperthyroidism in patients aged 10 to 29,
79% in patients aged 30 to 39, and 75% in patients aged 60 to 83
(Nordyke et al., 1988).) However, there are many false positives.

The sinus tachycardia of excitement disappears during sleep.
Most other sinus tachycardias lessen during sleep, but that from
thyrotoxicosis sometimes continues unabated.

As an example of the potential importance of this finding, sinus
tachycardia was once noticed in a research subject. Her “inno-
cent” systolic murmur was rediscovered, as well as her wide fixed
split second heart sound. This led to the erroneous but testable
hypothesis that she had an atrial septal defect. Instead, at cardiac
catheterization she was found to have a partial anomalous pulmo-
nary venous return, a condition thatwas of great significance in the
study because it might have affected the metabolism of the experi-
mental drugs. In this case, the tachycardia was a central finding.

One feature that may help distinguish sinus tachycardia from
paroxysmal atrial tachycardia (PAT) is that the former begins
with gradual acceleration and ends by gradual deceleration (Fig.
6-3A), whereas PAT classically has an abrupt onset and termina-
tion (Fig. 6-3B). (However, the excitement caused by the ar-
rhythmia might increase circulating catecholamines. The PAT
could then convert to a sinus tachycardia, which would slowly
decelerate as the catecholamines waned.)

There are two types of sinus tachycardia that have eponyms. In
patients with chronic lung disease or other causes of right-sided
hypertension, stretching of the right atrial receptors initiates a re-
flex resulting in chronic sinus tachycardia. This is known as the
Bainbridge reflex.

Branham’s sign is a sinus tachycardia due to an arteriovenous
fistula in which the heart rate can be slowed to normal upon occlu-
sion of arterial flow (by means of a blood pressure cuff) to the limb
containing the fistula. When the blood pressure cuffis deflated and
bloodflow to that limb resumes, the heart rate immediately rises.

Regularly Irregular Pulses

Second-degree heart block. If some, but not all, of the
atrial impulses are blocked and do not reach the ventricles (the
definition of second-degree heart block), a regularly irregular
pulse may result. One way of naming the second-degree heart
blocks is by ratio (e.g., 5:4, 4:3, 3:2, and 2:1). The first number
in the ratio is the number of atrial impulses in a recurring se-
quence, and the second number is the number of times (in each
series) that the atrial impulse activates the ventricle. Since there
is almost never time for a ventricular escape beat (unlike third-
degree heart block, in which the ventricles are never excited by
the atrial impulses), there is simply a skipped beat. The ratio of
the block is usually very regular.
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Figure 6-3. The meter of various arrhythmias. The notation «4means to repeat the previous measure. A, sinus tachycardia; B, paroxys-
mal atrial tachycardia (PAT); C, Mobitz type I second-degree heart block (4:3 Wenckebach), as the PR intervals lengthen before the
dropped beat, the RR intervals decrease; D. Mobitz type Il second-degree heart block (4:3); E, Mobitz Il second-degree heart block (5:4);
F, premature ventricular contraction with compensatory pause; G, premature atrial contractions. (In real life the time value of the first

eighth note is not always exactly half a quarter note.)

What one feels is a series of regular pulses, then a missing
beat. Thenagainthe same number of regular pulses, and—right
on cue—the missing one. With 5:4 block, there are four pulses,
then a skipped one; with 4:3 block, three beats then a miss (see
Fig. 6-3C).

Whenever one feels such a series, with the missed beat com-
ing right on time, one should think of second-degree heart
block, examine the neck veins immediately (see Ch. 19), and do
an electrocardiogram as soon as possible.

With 2:1 block, there is no way to know that a beat is missing,
unless one looks at the neck veins; thus, this particular rhythm is
actually a regular one.

In addition to naming the second-degree heart blocks by their
ratios of atrial to ventricular activities, they may also be named in
terms of what the electrocardiographic PR interval is doing. Ifitis
being gradually prolonged untilthe atrial impulse fails to be trans-
mitted to the ventricles, it is called a Wenckebach phenomenon,
after the doctor who first described it (Wenckebach, 1906), or
Mobitz type | block (Fig. 6-4.) If, on the other hand, there is no
lengthening of successive PR intervals prior to the skipped beat, it
is called a Mobitz type Il block (Fig. 6-3, D and E).

In Mobitz type |, there is a slight acceleration not seen in Mobitz
type Il. See the legend to Figure 6-4 for the explanation.

Sinus arrhythmia. The subtlest, and least important, of the
regular irregularities is sinus arrhythmia. It is simply the clini-
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Figure 6-4. Mobitz I second-degree heart block (Wenckebach). This shows why Figure 6-3C is marked accelerando and Figure 6-3D is
not. In Mobitz type I (but not type 11), the amount of PR prolongation decreases on successive beats ( “increments” ). This makes successive

RR intervals shorter:

cally noticeable exaggeration of a normal phenomenon: the
speeding of the heartrate with inspiration and the deceleration of
the heart rate during expiration.

A self-experiment: Take a deep breath while feeling your
pulse. What happened? Now exhale, and note what happens to
the rate. If you do a Valsalva maneuver during expiration, the
pulse will slow even more.

Sinus arrhythmia is most frequently observed in healthy
young persons, especially well-conditioned athletes.

Ectopic beats. Bigeminy, which comes from the Latin word
for twin, means that every other beat is an ectopic beat—either
atrial or ventricular—so that the beats seem to come in pairs.
Usually, bigeminy is caused by ventricular premature contrac-
tions, and may be a sign of digitalis intoxication (though it is
neither very sensitive nor specific for that diagnosis). Trigeminy
means that every third beat is ectopic, so that the pulse seems to
be divided into triads. Quadrigeminy means that every fourth
beat is ectopic.

Pulsus alternans. Pulsus alternans is a regular irregularity
in amplitude, a weak beat alternating with a strong beat. If it
occurs during a tachycardia, pulsus alternans may be quite be-
nign, depending upon the underlying disease. But when it oc-
curs with sinus rhythm, as in left ventricular failure due either to
ischemic heart disease or hypertensive cardiovascular disease, it
is of ominous significance, because the heart apparently is un-
able to pump out an adequate stroke volume on alternate beats.

The meter of pulsus alternans may also be regularly irregular
because the weak beat can be slightly early or late, playing off the
rhythm in the manner of Errol Garner. But usually the pulse feels
regular because the premature occurrence of the weak beat
(Friedman, 1956) is compensated for by its prolonged transit time
to the periphery (Friedberg, 1956).

A better method for detecting pulsus alternans than simple pal-
pation of the pulse is to pump the blood pressure cuff up above the
systolic. Deflating it slowly, search for a point at which only alter-
nate beats are felt (and heard). This will be above the point at
which all beats are felt (heard). (This method is analogous to that
used for determining pulsus paradoxus [p. 92], except that the al-
ternation is not related to the respiratory cycle.)

Pulsus alternans may or may not be associated with electrical
alternans, the electrocardiographic alternation in the height of the
QRS in any given lead. In cases of tachycardia, such an associa-

tion is neither surprising nor ominous. However, in cases of con-
gestive heart failure, the occurrence of electrical alternans with
pulsus alternans has a serious prognosis.

Irregularly Irregular Pulses

There are basically four irregularly irregular pulses that are of
concern at the bedside: premature atrial contractions (PACs),
premature ventricular contractions (PVCs), atrial fibrillation,
and multifocal atrial tachycardia.

The two types of premature contractions are easy to identify
when episodic (vide infra). However, when combined or fre-
quent, the pulse can be so confusing that a confident determina-
tion cannot be made without the ECG.

Atrial fibrillation is highly chaotic in its usual form. It has
been called delirium cordis because the only thing predictable
about the beat was its unpredictability.

These irregular irregularities are best learned at the bedside.
If you will prepare yourself by reading, you will be able to take
advantage of learning opportunities that present themselves, and
can return to these pages later for a leisurely review.

For the attending. Thereis also a fifth type of irregularly irregu-
lar pulse, sinus arrest, and a sixth, sinus exit block. In these situa-
tions, a sinus impulse never reaches the atria. If the pause
betweenbeats is exactly two RR intervals, there is no way to dis-
tinguish the two, evenwith an ECG strip (since this does not show
sinus node events, only atrial and ventricular activity). If the inter-
val is less than exactly two RR intervals, the pulse taker could
make a diagnosis of sinus arrest. However, the arrest might be for
longer than two RR intervals, albeit not an exact multiple. To make
things more confusing, the longer a sinus pause, the greater the
likelihood of an escape beat from a lower pacemaker. Thus, some
very confusing pulses can be generated. Because of the episodic
nature of these pulses, their rarity, and the ubiquity of Holter mon-
itoring, | have abandoned the teaching of these pulses.

There is also no way to distinguish 2:1 sinus exit block from 2:1
atrioventricular block, a distinction that can be significant both in
terms of underlying diagnosis, and in the case ofthe latter, the use
of drugs that could further slow the atrioventricular conduction. If
carotid sinus pressure (see Ch. 18, p. 337) should geometrically
increase the block (slow the pulse), the diagnosis of atrioventricu-
lar block would seem secure. Conversely, if there were no effect, it
would be suggestive of exit block, although the test would not be
definitive.

Premature ventricular contractions. This type of ectopic
beat is followed by a fully compensatory pause. The pause per-
mits the beat after the ectopic to occur just on time, that is, at
two normal RR intervals after the last normal beat. In other
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Figure 6-5. A graphical depiction of ectopic beats, each vertical stroke representing one pulse beat. Can you identify the ectopic beat in

each tracing? Is the ectopic beat atrial or ventricular? (See text.)

words, the shortened RR interval before the ectopic plus the
lengthened RR interval after the ectopic are exactly equal to
twice the normal interval. Demonstrate this fact to yourself on
Figure 6-5.

One effect of the compensatory pause is to allow a longer filling
period and hence greater stroke volume. Thus, the postex-
trasystolic pulse amplitude should normally be greater. In fact, itis
usually this postextrasystolic contraction that attracts the patient's
attention, rather than the extrasystole itself. It is often described by
saying-“my heart flipped over.”

There are two situations in which the postextrasystolic pulse am-
plitude is less than expected. The first is a state of impaired con-
tractility, as in congestive heart failure. The second is idiopathic
hypertrophic subaortic stenosis. If the Starling-Frank curve is still
normal, the greater filling increases the strength of contraction of
all the cardiac muscle, including the obstructing ring. The net ef-
fect is to blunt the expected rise in stroke volume.

Unfortunately, in both cases we are attempting to compare the
actual beat with “what should have been.” The absence of an in-
crease over normal may be difficult to detect, since the natural
comparison is with the preceding (extrasystolic) beat, which is of
diminished amplitude. However, in the rare cases in which the
postextrasystolic beat is definitely less than the following beat, the
differential diagnosis is reduced to two possibilities. Though per-
haps not worth searching for, this phenomenon may be, to those
capable of appreciating it, the free gift of circumstance.

Very advanced. Sometimes one may wish to induce a prema-
ture ventricular contraction, especially when one wants to auscult
for the effect of the postextrasystolic beat upon a murmur (see Ch.
17, p. 315), or to let the patient identify such a beat as the cause of
his palpitations. Some physicians have actually struck the patient
sharply on the precordium. | have not had success with that tech-
nique, but have had some luck with the noxious stressor of mental
arithmetic, when vigorously applied to susceptible patients (Lown
et al,, 1978).

Note that the fully compensatory pause is longer than the pause
after the skipped beat in Mobitz type | block. In the latter instance,
the exact length of the interval containing the skipped beat is twice
the PP interval minus the sum of the increments in PR intervals
before the dropped beat (Cabeen et al., 1978), or twice the PP
minus the difference between the first PR interval after the missed
beat and the last PR interval before it (Fig. 6-4).

Premature atrial contractions. With PACs, there is no
compensatory pause. The RR interval after the ectopic beat is
equal to the normal RR interval. As shown in Figure 6-6, the
PAC’s ventricular contraction is preceded by a normal activation

sequence, including a His bundle spike, and followed by a “re-
setting” of the sinus node.

For musicians, the difference between PVCs and PACs is il-
lustrated in Figure 6-3F The PVC is simply a syncopated beat;
the fourth note in measure two comes in exactly “on the down
beat.” You can make this diagnosis by tapping your foot in time
at the bedside. On the other hand, the PAC initiates a new time
signature, although the conductor’s tempo does not change. If
you attempt to tap this out at the bedside, you will find yourself
out of synch following the premature contraction; the heart will
now be beating on the “up beat” (Fig. 6-3G).

In point of fact, electrocardiographic PACs with fully compensa-
tory pauses do occur, rarely and inexplicably.

Atrial fibrillation. One bedside trick that helps to identify
atrial fibrillation is the apical-radial pulse deficit. If one simul-
taneously measures the apical ventricular rate and the radial
pulse, one will find the radial rate to be the lesser in all cases of
atrial fibrillation except those at very slow rates (under 50/
minute). This is due to the fact that some of the ventricular con-
tractions are preceded by short diastoles with such poor ven-
tricular filling that there is insufficient stroke volume to transmit
the pressure wave out to the radial pulse. Occasionally, patients
with frequent multifocal premature atrial contractions and mul-
tifocal premature ventricular contractions can also generate
small apical-radial pulse deficits.
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Figure 6-6. Simultaneous electrocardiographic (leads Il and
V1) and His bundle tracings. The first FLB (funny-looking beat)
is a premature ventricular contraction; the second FLB is a pre-
mature atrial contraction. Considering the second FLB, note
that 1) the QRS is preceded by a P wave, 2) the His bundle re-
cording (middle) shows the same activation sequence as the
normal beats, and 3) there is no compensatory pause. With the
first FLB, none of the above are true. Tracing courtesy of Drs.
M. Fisher and R. Peters of Maryland.
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1. If a digitalized patient with a prior diagnosis of chronic atrial
fibrillation presents with a perfectly regular pulse, one should
suspect digitalis intoxication with a regular nodal rhythm and
atrioventricular dissociation. (Note that in this form of “reg-
ularized” atrial fibrillation, the apical-radial pulse deficit also
disappears.)

2. When the ventricular rate is speeded by drugs or exercise,
atrial fibrillation usually becomes more irregular and ectopy
tends to become more regular. However, this test has fallen
into disrepute because there are many false negatives unless
one gets the heart rate up to 140/minute. Also, ectopy due to
an “anoxic focus” may worsen with exercise, producing a false
positive.

3. The following aphorisms apply to atrial fibrillation:

a. Atrial fibrillation plus stroke suggests cerebral embolism.

b. Atrialfibrillation plus acute abdominal pain suggests a su-
perior mesenteric artery embolism.

c. Atrialfibrillation byitselfsuggestsischemic heartdisease,
long-standing mitral valve disease (especially mitral ste-
nosis), long-standing hypertensive heart disease, or re-
cent onset of masked hyperthyroidism. If these etiologies
are excluded, one might consider hypoxia, Wolff-Parkinson-
White syndrome, or chronic myocardiopathy.

An exercise in clinical reasoning. Although clinical reason-
ing is discussed in Chapter 27, it is important to introduce some
ideas now, so that you will be circumspect about the aphorisms
that are offered, and so that you will remember that you are learn-
ing to collect data for a logical process.

Given that 85% of patients with new-onset atrial fibrillation can
be shown to have ischemic heart disease, long-standing hyper-
tensive heart disease, thyrotoxicosis, or rheumatic or mitral heart
disease, could documented absence of the last three in a patient
with recent-onset atrial fibrillation be used as evidence for isch-
emic heart disease? Write down your answer before reading
Appendix 6-1.

Multifocal atrial tachycardia.  An important difference be-
tween this rhythm and atrial fibrillation is that this rhythm is
“regular enough” to permit valid blood pressure measurements
because the filling is equal for most beats. Similarly, there may
be no apical radial pulse deficit with multifocal atrial tachy-
cardia.

A Note on the History of Arrhythmias

When the patient has had an arrhythmia, you can often diagnose
the type by beating out rhythms on the top of your desk and ask-
ing the patient to identify the one he experienced. Often, it is
possible at least to exclude some arrhythmias. However, patients
who had a very strong chronotropic stimulus, say from endoge-
nous catecholamines, tend in retrospect to overestimate their
heart rate.

Valsalva M aneuver

The Valsalva maneuver was invented in the 18th century by Val-
salva for the laudable purpose of clearing the eustachian tubes
(Nishimura & Tajik, 1986). It is still used for that purpose by
divers. However, in medicine it consists of expiration against a
closed glottis (not against the occluded nares), sustained for
about 10 to 25 seconds, depending upon the specific protocol.
In research protocols, the subject blows into a mouthpiece
connected to a mercury manometer, and generates the desired
pressure (about 40 mm Hg). At the bedside, the patient is in-
structed to take a deep breath and strain as if to have a bowel

movement or to lift something very heavy. Alternately, he can be
asked to push against the examiner’s hand, which is placed on
the abdomen.

In the 20th century, physiologists discovered that this maneu-
ver produced a variety of cardiovascular effects. The response
has four phases (Fig. 6-7 and Table 6-1).

Abnormalities i n the autonomic nervous system cause aberra-
tions in this response. However, as you will notice, some of the
blood pressure changes last but a few beats, so they cannot be
detected at the bedside with an indirect blood pressure measure-
ment. Accordingly, the Valsalva maneuver never gained in clini-
cal popularity until phonocardiologists discovered that the
change in murmurs during certain phases of the Valsalva re-
sponse could help identify their etiology (see Ch. 17).

I have abandoned the teaching of the pulse and blood pressure
responses, despite the fact that many books allude to them, be-
cause they cannot be measured using the contents of a black bag.
However, some of the pulse changes can be picked up at the bed-
side by an astute clinician or even a sophomore equipped with a
portable electrocardiograph machine.

For the attending. These three methods should each detect
the same autonomic dysfunction, produced by the same diseases.

1. Method of Dr. Gerhard Muehlheims of Missouri  Look for the
post-Valsalva overshoot reflexbradycardia (phase V). Itis lost
in altered sympathetic states, such as congestive heart failure
and the faithful ingestion of noradrenolytic drugs.

2. Method of Ewing The post-Valsalva bradycardia is also lost
in the autonomic neuropathy of diabetes and in end-stage re-
nal disease (Blake et al., 1989). One way of quantitating this
requires an ECG machine. The subject performs the Valsalva
maneuver for only 15 seconds, and the shortest RR interval
during this time (phase Il) is taken as the “tachycardia,” or the
denominator of the ratio to be calculated. The longest RR in-
terval in the post-Valsalva overshoot period (phase IV “bra-
dycardia”) is the numerator. A ratio of 1.21 or more is the arbi-
trarily stated normal, 1.11 to 1.20 is borderline, and 1.10 or less
is abnormal. The ratios are determined for three trials and
averaged (Ewing et al., 1973).

3. Method of Thomas The Mayo Clinic uses this method
(Thomas et al., 1981) in the evaluation of orthostatic hypoten-
sion, which often has an autonomic etiology. Patients with
orthostatic hypotension due to volume depletion should have
a normal Valsalva response by this method.

The RR interval is converted into a pulse rate. The max-
imum instantaneous heart rate observed during phase Il is di-
vided by the minimum heart rate obtained during phase IV, the
post-Valsalva overshoot period. A ratio of 1.25 or above is
taken to be normal, while ratios of less than unity are
abnormal.

A Caveat

The tests are said to be invalid (Schatz, 1984) in congestive heart
failure or obstructive lung disease. | suspect that this is because of
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Figure 6-7. The Valsalva response.



Table 6-1. Phases of the Valsalva Response
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Phase Action BP Pulse Mechanism
| Onset of strain Increase Stable Compression of aorta
Il Continued strain Decrease Increase Decreased venous return; increase in sympathetic tone
1 Release Decrease Stable Blood pools in pulmonary vasculature
Increased cardiac output due to increased venous return with continued
IV Recovery Increase Decrease vasoconstriction due to sympathetic activity; reflex bradycardia

Sources: Schatz (1984) and Thomas et al. (1981).

the sympathetic abnormalities that may occur in the former, and
the Bainbridge reflex (p. 94) in the latter.

Respiration

His breathing was irregular; it would entirely cease for a quar-
ter of a minute, and then it would become perceptible though
very low, then by degrees it became heaving and quick, and
then it would gradually cease again. This revolution in the
state of his breathing occupied about a minute, during which
there were about 30 acts of respiration. (Cheyne, 1818)

A Method

After taking the pulse rate, continue holding the patient’s wrist.
While looking toward your watch, observe the patient’s chest for
another minute, without speaking, counting the respiratory rate.
If one counts for a full minute, one will not miss an irregularity
such as Cheyne-Stokes or Biot’s respirations (vide infra).

Respiratory Rate

The normal mean resting respiratory rate for recumbent healthy
young men is 13/minute in the morning and 15/minute after
lunch. No normal subjects had rates over 19/minute.

Bradypnea may be defined as a respiratory rate less than 10/
minute. It can be seen in severe hypothyroidism and in central
nervous system disease, especially that due to pharmacologic
agents (e.g., narcotic analgesics and hypnotics). Bradypnea
does not always mean alveolar hypoventilation, which is now
operationally defined as an elevated arterial partial pressure of
carbon dioxide.

Apneustic breathing is a bradypneic form of preterminal respira-
tion seen in comatose patients. The patient will hold the breath at
end inspiration before the Hering-Breuer reflex initiates the next
cycle with expiration. Apneustic breathing is most often a sign of
pontine disease (e.g., hemorrhage or basilar artery occlusion, but
it occasionally accompanies hypoglycemia, anoxia, or severe
meningitis) (Plum & Posner, 1972).

Tachypnea may be defined as a respiratory rate of 20/minute
(or greater.) It is abnormal except in chronic care patients over
the age of 67 years, in whom the normal range of respirations is
16—25/minute (McFadden et al., 1982). Tachypnea is seen in a
wide variety of cardiac, pulmonary, metabolic, central nervous
system, and infectious diseases.

1. The above definition of tachypnea may permit too many false
negatives. A stricter definition would be more sensitive for pul-
monary embolus: only 8% of patients with pulmonary embo-

lism breathe at a rate less than 16/minute (Fulkerson et al.,
1986).

2. Cope (Silen, 1979) pointed out that a respiratory rate twice
normal in a patient with suspected acute abdomen is evidence
of primary thoracic disease with secondary referral of symp-
toms to the abdomen.

3. Tachypnea may be of value in the differential diagnosis of hy-
povolemic shock versus the hypotension of sepsis. If the respi-
ratory rate is elevated, some clinicians favor the diagnosis of
sepsis.

4. Tachypneic patients who are in congestive heart failure have
waterlogged lungs and pant like a dog from respiratory mid-
position. Tachypneic patients who have obstructive lung dis-
ease “breathe off the top” from a position of chest expansion,
and additionally sometimes have “door stopping” when air
trapping occurs during expiration. The best way to learn to
make these observations is in the company of an older
clinician.

5. The hyperventilation syndrome may be diagnosed by repro-
ducing the symptoms (such as lightheadedness and pares-
thesias), then showing that they can be relieved by breathing
into a paper bag. Have the patient follow your respiratory rate
and exaggerated respiratory excursion. When you start to be-
come lightheaded, continue to move your shoulders and arms
as if still taking deep breaths, but breathe only on about one
third of the excursions.

This diagnostic maneuver is actually therapeutic in that the
patient learns that you truly understand what is happening to
him and that you are calm about it. That mastery spreads to
him, especially when he learns that the paper bag works.

Effort

In addition to rate, one should observe the ease of respiration.
Patients with severe emphysema attempt to prevent terminal res-
piratory airway closure by pursing their lips. Other types of pul-
monary and cardiac tachypnea can be accompanied by a variety
of audible sounds ranging from intentional vocalizations to
grunting, stridor, wheezing, and audible breathing. Some pa-
tients may grunt because of sputum, blood, or tumor occluding
an airway; others from pleuritis, whenever they take a deep
breath. Some patients who grunt with respiration have an acute
abdomen and no intrathoracic pathology. Grunting, like pursed
lip breathing, may help to prevent terminal airway closure.
Grunting is also a useful clue to the presence of pneumonia or
pulmonary fluid in infants. Patients are said to have labored
breathing when they are concentrating their efforts on breathing,
even if they make no noise.

The most common abnormalities seen on the medical ward
are labored breathing and Kussmaul respirations (vide infra).

Patients may assume a particular position in order to breathe
better. (Orthopnea, platypnea, and trepopnea are discussed in
Ch.5.))
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Respiratory Pattern

Cheyne-Stokes Respiration

Cheyne-Stokes respiration (periodic breathing) is a regularly ir-
regular pattern in respiratory volume, which ranges from apnea
to hyperpnea and back again (Fig. 6-8A.) The classic descrip-
tion (Cheyne, 1818) is quoted at the beginning of this section.

Cheyne’s original patient had both a diseased heart and en-
larged cerebral ventricles, and the debate over whether Cheyne-
Stokes has primarily a cardiovascular or a neurologic etiology
continues to the present time.

Brown and Plum studied 28 patients with Cheyne-Stokes respi-
ration, plus control subjects from the following groups: normal, pa-
tients with congestive heart failure, and patients with unilateral and
bilateral cerebral vascular disease. Every subject with Cheyne-
Stokes respiration had an increased respiratory sensitivity to CO,
resulting from bilateral supramedullary brain dysfunction. Peak
ventilation coincided with maximal PaCO, and apnea with low
PaCO,. The authors concluded (Brown & Plum, 1961) that periodic
breathing is apparently neurogenic posthyperventilation apnea
and that extracerebral abnormalities are not the primary cause.
However, they also referred to an experiment in which it was possi-
ble to induce Cheyne-Stokes respiration in animals by artificially
increasing the length of their carotid arteries, without otherwise al-
tering brain function. Such an experiment could support either eti-
ology, neurogenic or cardiovascular.

Karp confirmed and extended the blood gas determinations of
the previous workers, and also noted that the circulation time
across the brain was relatively prolonged during periods of apnea
(Karp et al., 1961). The alteration in cerebral circulation was felt to
be the most important factor, but the converse possibility, that the
changes in circulation were secondary events, could not be
excluded.

Neurologists supporting the primacy of the central nervous sys-
tem etiology of Cheyne-Stokes respirations have also reported
similar fluctuations in other neurologic events. A most interesting
example is the series of three patients with periodic breathing who
demonstrated pupillary dilatation during hyperpnea and constric-
tion during the apneic phase (Sullivan et al., 1968).

When apparently contradictory evidence supports each of two
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Figure 6-8. A, The classic spirogram of Cheyne-Stokes respi-
ration, a regularly irregular pattern. The flat lines represent pe-
riods of apnea. Notice that when the patient is breathing, the
amplitude changes, but not the frequency. B, An example of
Biot’s breathing in a patient with tuberculosis meningitis, traced
from Figure 4 in Biot’s paper. The respiratory activity is irreg-
ularly irregular in that frequency, respiratory depth, and pe-
riodicity vary in an irregular manner.

opposing theories on pathophysiology, time usually proves both of
them to be right in some way.

It was formerly believed that Cheyne-Stokes respirations could
only occur with an intact brain stem, but the classic pattern has
been seen in partial pontine hematomas (Kase et al., 1980).

With this background, we can better understand the clinical dif-
ferential diagnosis of Cheyne-Stokes respiration.

The causes of Cheyne-Stokes respiration are: congestive heart
failure, meningitis, pneumonia, hypoxia (DeGowin, 1965),
brain tumor, chronic nephritis, some poisonings, high-altitude
mountain sickness, bilateral or unilateral cerebral infarction,
damage to the central pontine tegmentum, bilateral disease of
the descending motor pathways, pseudobulbar palsy, mild con-
gestive heart failure accompanying some motor pathway dis-
ease, posthyperventilation in patients without neurologic or car-
diovascular disease (Brown & Plum, 1961), and the obesity
cardiorespiratory syndrome (Karp et al., 1961).

Seemingly normal persons may have Cheyne-Stokes respira-
tion during sleep. Although today we would suspect that such
persons might have the sleep-apnea syndrome, the abruptness
with which a full inspiratory effort appears in the sleep-apnea
syndrome is not seen in Cheyne-Stokes syndrome, but rather in
Biot’s breathing, another form of irregular breathing.

Biot's Breathing

Biot’s breathing (Fig. 6-8B) is an irregularly irregular breath-
ing, characterized by more abrupt starts and stops than Cheyne-
Stokes respiration and by an absence of periodicity. Biot’s
breathing is much less common and has been less well studied. I
consider them to be equally ominous, directing attention to the
central nervous system, the meninges, and their blood supply.

In point of fact | have seen tracings supposed to represent
Cheyne-Stokes respiration that were sufficiently irregular to re-
semble those published by Biot (Karp et al., 1961, Figs. 4 and 5).
Conversely, some of the tracings from Biot's patients closely re-
semble those of Cheyne-Stokes respiration, and Biot's paper was
actually entitled “A Contribution to the Study of the Cheyne-Stokes
Respiratory Phenomenon” (Biot, 1876).

Cheyne-Stokes breathing rarely leads to sudden apnea and car-
diorespiratory arrest, whereas Biot's breathing commonly does
(J. Bass, personal communication, 1986).

Kussmaul Respirations

Kussmaul respirations are regular, deep, and usually fast. Un-
like the other eponymous forms of breathing, the pattern is
basically an exaggeration of the normal. It results from central
hyperventilation, and is a response to any type of acute meta-
bolic acidosis.

In metabolic acidosis, the loss of bicarbonate and resulting rise
in the pH could be compensated for by removing proportional
amounts of carbon dioxide, as the Henderson-Hasselbach equa-
tion shows. The only feasible way to achieve this is hyperventilation.

Patients with cardiac or pulmonary disease may also hyperven-
tilate, not to eliminate carbon dioxide, but to increase the oxygena-
tion of their blood. They will also appear to have “air hunger” or
Kussmaul respirations.

In patients with Kussmaul respirations but a normal respiratory
rate, the increase in tidal volume can be detected by noting that the
patient has trouble with conversation. The respirations cannot be
inhibited for speech, so that the patient must pause in mid-phrase
to breathe.



Parkinson’s Disease

Peculiar respiratory patterns may occur in patients with posten-
cephalitic Parkinson's disease (Sacks, 1973). Without warning,
one such patient experienced a sudden inspiratory gasp, followed
by forced breath holding for 10 to 15 seconds, then a violent expira-
tion, and finally an apneic pause for 10 to 15 seconds.

Temperature

“He is so shaken of a burning quotidian tertian that it is most
lamentable to behold.”
William Shakespeare, King Henry the Fifth, 11, i

Temperature Measurement

The temperature may be measured rectally or orally. The latter
should be performed by placing the thermometer bulb under the
tongue with the lips kept closed. With a mercury thermometer
that has been well shaken down, equilibration requires about 3
minutes. With newer instruments using a thermistor, less than
60 seconds may be required. (A self-study: Try sticking the
probes from several of these under your tongue at the same time.
With your mouth closed, do the instruments record the same
temperature?)

The rectal temperature is usually about 1°F (0.55°C) higher
than the oral temperature. In patients who are tachypneic
(breathing more than 20 times per minute), the difference aver-
ages 1.67°F (0.93°C.), increasing with the respiratory rate, and
becoming independent of whether the patient is mouth breathing
(Tandberg & Sklar, 1983).

Other causes for falsely low oral temperatures include recent
ingestion of cold substances or failure to keep the lips closed.
Falsely high oral temperatures may result from failure to shake
down the thermometer, ingestion of hot substances, or smoking.

Axillary temperatures are extremely inaccurate.

Although the scientific literature has adopted the convention
of expressing temperatures in degrees Centigrade, many clinical
thermometers are still calibrated in degrees Fahrenheit. The
conversion formula is: T°F = 9/5 (T°C) + 32; Or, T°C = 5/9
[(T°F) — 32].

Factitious fever may be produced by the patient surreptitiously
applying heat to the thermometer. If factitious fever is suspected,
the patient should be observed throughout the process of taking
the temperature. Patients have been known to switch glass ther-
mometers, substituting a preheated one, so the serial number on
the original thermometer should be noted (Murray, 1979). The
technique of holding hot liquids in the mouth before the tempera-
ture taking could be foiled by measuring the rectal temperature.
Another method is to use an electronic thermometer to measure
the temperature of the urine as it is voided. Data and nomograms
are available (Murray et al., 1977). If the oral temperature is 38°C,
the expected urine temperature is 37.3°C (lower 99% confidence
limit = 36.15°C). For an oral temperature of 39°C, the comparable
figures are 38.15°C and 36.95°C. Thus, if the patients measured
oral temperature is 40°C, and the urine temperature is only 37.7°C,
one should suspect factitious fever.

Factitious fever is to be distinguished from factitious infection, in
which fever is a secondary but genuine phenomenon.
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Normal Temperature

Although most thermometers give 98.6°F (37°C) as the upper
limit of normal, many normal persons have a higher tempera-
ture, especially in the afternoon or after strenuous activity or a
very warm bath. An oral temperature greater than 100.2°F
(37.9°C) is definitely considered a fever (Hoeprich, 1972).

The normal temperature has a diurnal variation of from 0.5°F to
2°F (0.28°F to 1.11°C). There is also a cyclical variation in ovulating
women, with the early morning temperature (taken with the patient
still in bed, just after awakening) dropping slightly just before the
onset of menstruation. There may be a further drop just prior to
ovulation, followed by a rise coincident with ovulation. Thereafter,
the temperature remains at that level until just prior to the next
menstruation.

Fever

An elevation in temperature is usually a sign of an infectious or
inflammatory condition, although it may also result from thy-
rotoxicosis, heat stroke, neoplasia, drugs, and many other en-
tities. Several fever patterns have been described.

Relapsing fevers have’afebrile days alternating with days of
fever. Diseases characterized by relapsing fevers include famil-
ial Mediterranean fever; brucellosis, in which the fever is associ-
ated with physical activity and disappears on days of bed rest;
Hodgkin’s disease; Borrelia infections; tuberculosis, especially
extrapulmonary; and malaria.

The Pel-Ebstein relapsing fever of Hodgkin’s disease occurs
in about 16% of cases, and is quite variable. It may last for hours
to days, followed by days or weeks without fever.

The fever pattern in malaria may indicate the organism in-
volved. Tertian fevers return on the 3rd day and so have a
periodicity of 48 hours. They signify infection with Plasmodium
vivax or P ovale. Quartan fever is one that returns on the 4th day,
so that it has a 72-hour periodicity. It is seen with P malariae. A
double quartan fever returns every other day, but the recurrences
are alternately severe and mild. But triple quartan fever results
from infection with three different strains of P malariae, result-
ing in daily (quotidian) fever. (Of course, not all such fevers are
due to malaria.)

A double quotidian fever occurs twice a day, and is seen in
about half the cases of gonococcal endocarditis.

A double-humped (‘“saddle-backed”) fever curve (with two
peaks during 1 week, and a low grade fever in the valley) is seen
in some viral diseases such as West Nile fever, dengue, and
Bornholm’s disease.

A remittent fever is one that falls each day, but not quite to
normal, remaining at 99.2°F (37.3°C) or above. An intermittent
fever falls to normal or below each day. In remittent or intermit-
tent fever, the excursion in temperature is more than 0.3°C
(0.5°F) and less than 1.4°C (2.5°F). A hectic fever is a remittent
or intermittent fever with a difference of 1.4°C (2.5°F) or more
between peak and trough. A sustained fever has less than 0.3°C
(0.5°F) fluctuation during a 24-hour period.

The latter four fever patterns are of minimal diagnostic value,
as shown in a study of 200 patients with single episodes of fever
(Musher et al., 1979). A sustained fever occurred frequently enough
in cases of Gram-negative pneumonia and of central nervous sys-
tem damage (and infrequently enough in other conditions) to sug-
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gest but not establish one of these two diagnoses. The absence of
the usual diurnal effect (maximum temperature between 4 p.m.
and midnight) supported but did notprove a noninfectious etiology,
especially central nervous system damage. Impairment of hypo-
thalamic control of temperature was thought to be the mechanism
of the fever associated with central nervous system damage.

The most common hypothalamic fever is part of the hypnotic-
sedative withdrawal syndrome. It appears only during acute absti-
nence, and abates with treatment.

Paroxysmal hypothalamic fevers occur in syndromes with other
centrally mediated events such as insomnia, hypersomnia, hyper-
phagia, restlessness, and electroencephalographic abnormalities.
When the fever abates, so do the associated findings. The condi-
tion is fortunately extremely rare, since it is generally either over-
diagnosed or underdiagnosed.

Extremely high fevers (in excess of 106°F or 41.2°C) are rarely
due to infection, with the exception of central nervous system in-
fections such as bacterial meningitis or viral encephalitis. They
suggest central lesions such as heat stroke. In my own experi-
ence, stroke has been the most common cause. The temperature
obtained with a regular thermometer may be a dangerous under-
estimate. Such patients should be monitored immediately with a
thermistor placed high in the rectum.

Fever is usually accompanied by an increase in the pulse rate
approximately 10 beats per minute per degree Fahrenheit. With
some infections, the pulse is characteristically slower than ex-
pected: salmonelloses (including typhoid fever), tularemia, bru-
cellosis, bacterial meningitis complicated by increased intracranial
pressure, mycoplasmal pneumonia, rickettsialpox, Legionella
pneumonia, mumps, infectious hepatitis, Colorado tick fever, and
dengue. A disproportionately low pulse may also be seen in facti-
tious fever, or in patients taking digitalis glycosides or beta blockers.

Assessing Change in Fever: A Cusum Plot

For any rapidly changing variable, which moves widely about a
mean (such as platelet count or temperature), a cusum (cumula-
tive sums) plot will help you determine when a real change has
taken place. To make such a plot, arbitrarily define a standard
value, such as 100° for the temperature. Make a list of the tem-
peratures and of their deviations from the standard value, and
calculate the cusum, which is the cumulative sum of the devia-
tions (Table 6-2). Plot the cusums on a graph (Fig. 6-9). The
change point is the point at which there is a change in the slope.
This may help you determine which antibiotic made a difference
in the fever.

Table 6-2. Temperatures and Cusums

Hourly
temperature (°F) Deviation Cusum
100 0 0
102 +2 +2
99 -1 +1
104 +4 +5
99 -1 +4
103 +3 +7
101 +1 +8
98 -2 +6
99 -1 +5
101 +1 +6
99 -1 +5
101 +1 +6
102 +2 +7
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Figure 6-9. A cusum plot for temperatures.

Another technique is to record the maximum temperature for
each 24-hour period.

Hypothermia

Hypothermia is defined as an oral temperature less than 95°F
(35°C). Becauseroutine thermometers do not read temperatures
this low, it may be missed unless the examiner suspects it, and
checks the temperature with a thermistor.

There are six specific causes of severe hypothermia that are
reversible and may require emergency treatment: hypoglyce-
mia, hypothyroidism, hypoadrenocorticism, overwhelming in-
fection (Bryant et al., 1971), intoxications, and exposure.

With severe depression of body temperature, metabolic pro-
cesses slow and the patient may resemble a person with myx-
edema, or may even appear to be dead.

Appendix 6-1. Answer to the
Question on Atrial Fibrillation on Page 98

From the information given, the answer is “probably not.” To
answer yes, you would need evidence that the entities compris-
ing the residual 15% were collectively less frequent than isch-
emic heart disease alone. (Otherwise ischemic heart disease
might not be at the top of the list.)

Appendix 6-2. The Rollover Test for Predicting
Pregnancy-Induced Hypertension

After the patient has rested 15 minutes in the left lateral de-
cubitus position, a baseline blood pressure is obtained from the
right arm. The patient then rolls into the supine position and af-
ter 5 minutes another pressure is taken. An increase in the di-
astolic blood pressure when the patient is supine is a positive
test. See Table 6-3.



Table 6.3. The Rollover Test

mm Hg
Rise Used
Weeks of as
Reference Pregnancy  Criterion Results
Gant et al., 28-32 20 Predictive value of a
1974 positive test =
93%
Predictive value of a
negative test =
91%

Phelan et al., 28-32 20 Sensitivity = 78%
1977 Specificity = 96%
Schiffet al., 28-29 1% Predictive value of a
1989 positive test =

35%

Predictive value of a
negative test =
91%
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Integument

“We reflect far too little on the fact that a sign really cannot mean more than it is.”
Wittgenstein, Philosophical Remarks

Skin

The skin is the most accessible organ in the body, and can pro-
vide many diagnostic clues for the examiner who knows what he
seeks. The skin should be inspected methodically, with adequate
exposure, preferably in direct sunlight. The texture should be
felt, and any lesions should be palpated, making careful obser-
vations of the details listed in Chapter 4 (p. 50).

It is not possible to give an exhaustive description of all the
lesions that might be observed in the skin. We are not concerned
with a compendium of dermatology but rather with a method
and some illustrations of skin manifestations of medical dis-
eases. The sampling is chosen partly to illustrate epistemologic
principles. The student who has learned to observe and describe
precisely will then be able to make effective use of textbooks of
medicine and dermatology. Even if you haven’t a clue about the
etiology of a skin lesion, if you can describe it accurately, a der-
matologist, with his highly developed pattern recognition skills,
may be able to diagnose it over the telephone.

Dermatologic findings fairly specific to one region of the body
are found in the “inspection” portion of appropriate chapters
(e.g., pretibial myxedema, erythema nodosum, and some other
skin lesions usually associated with the pretibial region are in
Ch. 25 (p. 442).

(A MS 24 first became aware of how much time he had spent
looking at the patient’s skin when he got bifocals and could no
longer see it at the usual focal length. He found he had to do the
examination close up, peering all around the body like a dog sniff-
ing for a scent.)

Color
Pigmentation
A method. In Caucasians, pay particular attention to the ab-

domen, which has been protected from the sun. The excess pig-
ment will be more obvious there, although it may not be as pro-
nounced as in the sun-exposed areas. Pressure points, such as
the belt line, will often show an exaggeration of pigmentation
due to a chronic process. Be sure to check the mucous mem-
branes.
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Diffuse. The most common cause of diffuse endogenous pig-
mentation is jaundice. (Also see Ch. 10, p. 162).

Diffuse hyperpigmentation can occur in chronic adrenocor-
tical insufficiency or other states characterized by chronically
high levels of ACTH, such as the so-called ectopic ACTH syn-
drome, a paraneoplastic syndrome in which the tumor makes
huge amounts of pro-ACTH along with the carboxypeptidase to
cleave it (Fig. 5-3). A diffuse brown hyperpigmentation may oc-
cur in some patients with melanoma.

A pale yellow color not simply due to anemia is seen in per-
nicious anemia (due to indirect bilirubin from intramedullary hemo-
lysis), in some cases of myxedema (due to carotene), and in some
cases of the nephrotic syndrome (due to urochrome and caro-
tene). This color is not so striking in simple chronic uremia, which
also has the pallor of anemia. In nephrotic syndrome, the hypo-
albuminemia is accompanied by a compensatory hyperglobuline-
mia, including an increase in the carotene-binding globulin. (How-
ever, hypercarotenemia does not occur in cirrhosis, presumably
because of a concurrent problem with hepatic metabolism.)

Progressive systemic sclerosis is also stated to cause diffuse
pigmentation, but this occurs only when the skin lesions are truly
diffuse, by which time there is little diagnostic challenge.

In hemochromatosis, the skin is greyish or bronze or appears
dirty.

Other diffuse hyperpigmented states due to naturally occurring
pigments are chronic jaundice with bile salt retention, and some
cases of malabsorption syndrome.

| once saw a family in which the children suffered a green colora-
tion of the skin occurring maximally about 30 minutes after ex-
ercise. | assumed that the exercise produced hemolysis and de-
duced that there must have been a congenital defect in biliverdin
reductase, since biliverdin would be the only green substance that
could be endogenously produced in sufficient quantity to color the
skin. | was not able to persuade the doctors in charge to perform
the proper studies to test this hypothesis. Still, such cases are a
useful reminder that the book is not closed on unusual skin pig-
mentations.

Various types of drugs or poisons can induce a diffuse hyper-
pigmentation. Examples include atabrine (which causes a yel-
lowish color), phenol, busulfan, and heavy metal poisoning. In
contrast to adrenal cortical insufficiency, most heavy metals
(mercury, lead, arsenic, and bismuth) do not cause pigmentation
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of the mucous membranes. The silvery blue-gray pigmentation
of argyria is so striking that once seen it is never forgotten.

A striking yellow or orange pigment, most noticeable in the
palms or soles, can occur with ingestion of excessive amounts of
carotene-containing foods or with isoretinoin or rifampin overdose.
Food faddists who eat massive amounts of tomatoes develop the
red-tinted lycopenemia. In both, the skin is tinted more than the
scleral conjunctivae.

An excessive melanin deposition can occur after many years of
high-dose chlorpromazine therapy due to the photosensitizing
and melanin-binding effect of phenothiazines. About 2% to 5% of
patients taking amiodarone develop hyperpigmentation. In both
cases, the pigment is more dirty gray than brown.

Focal. In chronic adrenocortical insufficiency, pigmented
spots may appear in the buccal mucosa in addition to the diffuse
hyperpigmentation (see Ch. 13, p. 225). Scars also become hy-
perpigmented in chronic adrenocortical insufficiency.

Acanthosis nigricans is discussed on page 118. The skin signs
of pregnancy are included in Table 22-2.

Hyperpigmented, sometimes callused, patches above the
knees (Dahl’s sign, Fig. 7-1A) may be seen in chronic obstructive
lung disease (Dahl, 1970). They are produced by the patient's pos-
ture (Fig. 7-1B), acommon one in patients with chronic obstructive
lung disease because such bracing of the musculoskeletal bellows

A

improves the efficiency of the muscles of respiration (see Ch. 5,
p. 81).

Ochronosis primarily affects cartilage, especially that of the
ears. Itis more brownish or yellowish than other pigmented states,
hence the name, which derives from ochre.

“Porphyria” is stated to cause pigmentation; however, the types
that do so are also associated with hypersensitivity to light. The
skin abrades and blisters easily, and may also show healed depig-
mented scars over the exposed areas, such as the hands (see Fig.
25-2). However, the most common type of porphyria seen in med-
ical practice in the United States, acute intermittent porphyria, is
not associated with hyperpigmentation.

Uremic Frost

Uremic frost is a white crystalline deposit seen especially on the
faces of undialyzed patients with uremia, particularly those who
are comatose. It exactly resembles frost, or the salt film seen in
some of those who exercise in the sun, and then allow their sweat
to dry. It is not seen in patients who wash their faces or in those
institutions in which the nurses regularly bathe the comatose
patients.

Erythema

Erythema means “redness” and can occur as a generalized phe-
nomenon in vasodilatory states (such as scarlet fever), or it may
be localized (also see exanthems, p. 111). The erythema may

Figure 7-1. A, Hyperpigmented patches above the knees in a patient with chronic obstructive lung disease (Dahl’s sign). This patient
reported that his father; who also suffered from chronic obstructive lung disease, had similar patches. B, Typical posture of such patients.

Photographs courtesy of Dr. Gretchen Meyer of California.



be followed by exfoliation, as in staphylococcal scalded skin
syndrome.

If localized to sun-exposed areas of the body, the erythema
may be part of a photosensitivity syndrome. (The part of the
neck shaded by the chin is often spared.) On the other hand,
exposed areas (e.g., the face and hands) can also be involved by
contact dermatitis. Systemic lupus erythematosus and discoid
lupus erythematosus have probably displaced pellagra as the
most common etiologies of photosensitivity. Xeroderma pig-
mentosa and porphyria (other than acute intermittent porphyria)
may also cause this phenomenon. In a fixed drug eruption, either
local or systemic medication sensitizes skin to subsequent light
exposure. Drugs that can cause photosensitivity include ami-
odarone, demeclocycline, nalidixic acid, thiazides, and sulfonyl-
ureas, to name just a few. Polymorphous photosensitivity is a di-
agnosis of exclusion of the above.

Erythema confined to the extensor surfaces is a sign of der-
matomyositis (called Gottron's sign—see also Gottron's knuckle
patches in Ch. 25, p. 441).

An erythema resembling sunburn is the first skin sign of pel-
lagra. The skin lesions tend to be symmetric and localized over
exposed areas. In addition, the scrotum, vulva, and perianal area
may be involved, especially as the dementia and diarrhea super-
vene. The skin later develops vesicles or peeling, a dirty-brown
color, and a rough scaly texture.

The “red neck syndrome,” also called the “red man syndrome”
may result from too rapid infusion of vancomycin, among other
causes (e.g., the Sezary syndrome, see p. 113, or histamine re-
lease as from intravenous codeine administration).

Cyanosis

Cyanosis means “blue-colored.” Generalized cyanosis is due to
deoxyhemoglobin, methemoglobin, or sulthemoglobin. Met-
hemoglobinemia and sulthemoglobinemia are very rare causes
of cyanosis and are usually due to drug exposure and/or certain
congenital metabolic abnormalities. Most cases of deoxyhemo-
globin are due to insufficient oxygenation, either because of
shunting, hypoventilation, diffusion defect, or ventilation/perfu-
sion mismatch. Except where noted, the remainder of the dis-
cussion refers to cyanosis due to such deoxyhemoglobinemia,
the most common cause of cyanosis.

In order to get cyanosis due to deoxyhemoglobinemia, there
must be at least 5 g/dl of unsaturated hemoglobin (deoxyhemo-
globin). Thus an anemic patient with only 5 g/dl of hemoglobin
cannot become cyanotic. With 7.5 g/dl of hemoglobin, a patient
would have to be 67% unsaturated to show the same bluish color
as a patient with a normal hemoglobin (15 g/dl) and 33% un-
saturation. (This does not hold for methemoglobinemia and sulf-
hemoglobinemia, which cause cyanosis at 1.5 g/dl and 0.5 g/dl,
respectively. And, of course, it does not hold for carboxyhemo-
globinemia due to carbon monoxide poisoning, which never
causes cyanosis even as the patient succumbs to cellular anoxia.)

The presence of cyanosis is often recorded under “general ap-
pearance” in the physical examination, rather than under “integ-
ument.” If restricted to the extremities, it might also be in that
segtion. (See nail beds for acrocyanosis, p. 127.)

Differential cyanosis refers to the appearance of cyanosis in
both lower extremities (and sometimes the left upper extremity—
“harlequin” cyanosis) with a normally pink right upper extremity.
This is seen in patent ductus arteriosus, when secondary pulmo-
nary hypertension has supervened. The cyanotic blood in the pul-
monary artery then goes through the patent ductus arteriosus,
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empties into the aorta, and flows to the lower halfofthe body. The
upper half of the body continues to get oxygenated biood from the
left ventricle. If the patent ductus enters the aorta below the left
subclavian artery, the leftarm s pink; if it enters above the left sub-
clavian artery, the left arm is blue.

This lesion initially has the cardinal sign of a continuous, “ma-
chinery” murmur in the second left intercostal space (Gibson mur-
mur, Ch. 17, p. 305), which is so characteristic that few books also
mention the ditferential cyanosis. However, if the diagnosis is ini-
tially missed, the unoperated patient develops pulmonary hyper-
tension, and the shunt reverses direction. The murmur is now al-
tered, and the sign of differential cyanosis appears. In practical
terms, the appearance of the latter finding means that it is now too
late to operate on the patient.

In reverse differential cyanosis, the arms are more cyanotic than
the legs. This is caused by transposition of the great vessels with
ventricular septal defect and patent ductus arteriosus. (In this dis-
ease, both the pulmonary artery and the aorta arise from the right
ventricle, causing the cyanosis.) Oxygenated blood from the left
ventricle can cross the ventricular septal defect into the right ven-
tricle and the pulmonary artery, which sits just above the septal
defect. When pulmonary hypertension supervenes, this oxygen-
ated blood flows back through the patent ductus arteriosus into the
descending aorta, “pinking up” the feet (Perloff, 1982).

Differential cyanosis due to other vascular lesions, including dis-
secting aortic aneurysm, is discussed in Chapter 18.

Livedo reticularis. Latin for “skin discoloration in the form of a
small net,” this pattern is usually found on the extremities, but pos-
sibly on the trunk. It is characterized by connected bluish-purple
streaks without discrete borders.

True livedo reticularis might be a sign of a collagen vascular dis-
ease such as polyarteritis nodosa, dermatomyositis, rheumatoid
arthritis, systemic lupus erythematosus (and, by extension,
Raynauds “disease,” if this entity exists—see Ch. 18, p. 345foran
epistemologic discussion), as well as in association with a variety
of states such as pancreatitis shock or bacterial endocarditis
(Bishop et al., 1981). It may also be seen in association with leg
ulcers, or as part of congenital phlebectasia (Fitzpatrick et al.,
1979) or Sneddon’s syndrome (Levine et al., 1988).

Livedo reticularis may be confused with cutis marmorata
(literally, “marbled skin"), which might or might not have bright pink
splotches between the blue-purple lines. Unlike livedo reticularis,
cutis marmorata characteristically appears in response to cold and
disappears with warming, and has no strong associations with se-
rious disease.

Livedo reticularis may also be confused with erythema ab igne,
which literally means “redness from the fire.” Again, there is a
netlike appearance, but erythema ab igne is not blue-purple but
red, or, when chronic, simply pigmented. It results from chronic ex-
posure of the limb to heat, for example, from a fireplace (especially
when seen over the legs) or from a heating pad (Bean, 1976).

Vitiligo

Vitiligo is a condition manifested by white spots on the skin. It
begins before age 18 in half the patients. Usually, the hands,
feet, or face are affected first. Like a forest fire, the process of
death of the pigment cells spreads, and then burns out.

An associated autoimmune endocrine disorder, such as thy-
roiditis, diabetes mellitus (Dawber, 1968), or chronic adrenocor-
tical insufficiency is found in about 20% to 30% of patients with
vitiligo. Perhaps another 25% have elevated serum levels of one
of the autoantibodies associated with such a disease, although
not the disease itself.
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Vitiligo is also seen in association with multiple myeloma,
Hodgkin’s disease, mycosis fungoides, autoimmune hemolytic
anemia, dysgammaglobulinemia, mucocutaneous candidiasis,
and in some melanoma patients who have metastases (Nordlund
& Lerner, 1982).

Vitiligo is to be distinguished from hypomelanosis (Table
7-1). The difference in degree is most evident when the skin is
examined under ultraviolet light filtered through a Wood’s glass
(Wood’s light); vitiligo has an ivory-white appearance.

The occurrence of vitiligo with anterior uveitis (iritis), poliosis
(premature greying of some or all of the hair), alopecia, and/or dys-
acusia (the experience of pain caused by certain sounds) is the
Vogt-Koyanagi-Harada syndrome (Nordlund & Lerner, 1982).
Such patients may also have posterior uveitis (chorioretinitis).

Fluorescence

Examination under Wood’s light reveals fluorescence in some
lesions (e.g., a golden color due to tinea versicolor, orange-red
due to erythrasma, or green due to a Pseudomonas infection,
especially in burns).

Telangiectasia

“Telangiectasia” is Greek for “dilatation of the ends of the ves-
sels.” Like a foolish parrot, I repeated for years the error that I
had been taught: that the “tel” came from the Latin meaning
“woven, like a web.” In fact, there is nothing at all weblike in
the telangiectasia seen in the CREST variant of scleroderma or
the red spots of hereditary hemorrhagic telangiectasia (Osler-
Weber-Rendu disease). The latter are located on the fingers,
tongue, and mouth. They resemble senile hemangiomas, (see
p. 117), except for the distribution and the fact that the latter are
raised.

Table 7-1.  Types of Hypomelanosis and Amelanosis

Amelanotic Hypomelanotic

Scattered, Vitiligo
discrete, Hyperthyroidism
various sizes Addison's disease
Pernicious anemia
Hypoparathyroidism
& Addison’s
disease
Vogt-Koyanagi-
Harada
Tuberous
sclerosis
Tinea versicolor
Leprosy
(tuberculoid)
Postinflammation
depigmentation
Psoriasis
Atopic dermatitis
Pityriasis alba

Segmental, Vitiligo Nevus
in quasi- dipigmentosus
dermatomal Tuberous
pattern sclerosis

Source: Fitzpatrick et al. (1979).

Turn to Chapter 24 (p. 416) and look at Figure 24-2A, without
reading the legend. What is the lesion indicated by the arrow?
After you have written down your answer, read on.

Spider telangiectasia (Bean, 1958) are arterial telangiectasia
appearing in the region drained by the superior vena cava (the
chest and upper arms). They appear to have legs radiating spi-
der-like out froma body. The body is actually the central arterial
supply of the lesion, as can be shown by a simple bedside diag-
nostic test. If a glass slide is placed on top of the spider, the
pressure can be gradually increased to a point at which the spider
will blanch only during diastole, and will be seen to pulsate in
time with the heartbeat. If the lesion is blanched completely, and
the pressure is gradually reduced, the central spot will fill with
blood first. Conversely, the entire spider can be blanched by ex-
erting pressure on the central arterial supply either with a pencil
point or the edge of the glass slide. (A little immersion oil some-
times makes it easier to see the pressure phenomena.)

Spider telangiectasia are usually considered a sign of hyper-
estrogenism, either physiologic as in a pregnant female, or
pathologic as in a cirrhotic male (Bean, 1958).

Telangiectasis involving the ears, neck, and flexor creases at
the elbows and knees (as well as the bulbar conjunctiva) is a sign
of ataxia telangiectasia, one of the neurocutaneous syndromes or
phakomatoses (see Table 10-24, p. 195).

Corona radiata is the name given to a corona or halo of easily
observed superficial vessels that radiate longitudinally along the
lower chest in the general vicinity of the diaphragmatic insertions.
The entire halo may also be called the zona corona or the costal
fringe. The finding is believed to be of no diagnostic significance
(Bean, 1958).

The individual lesions comprising the corona radiata are called
venous stars. Theyrange fromblood red to venous purple and can
range from less than 1 mm to over 2 mm in their individual long
axes. They are bilateral and may cover most of the anterior chest,
or just a few inches of the circumference on each side. Venous
stars may occur allover the body, and are also of no significance,
except when they suddenly appear over the thorax, in which case
they should suggest significant obstruction of the veins of the su-
perior mediastinum (Fred et al., 1962).

The inspection of venous patterns may be aided by the use of
red-tinted glasses (see Ch. 19, p. 366).

Lesions Due to Bleeding Problems

Petechiae

A petechia is a pinpoint (less than 1 mm) red hemorrhage (Fig.
7-2), which does not blanch with pressure. Petechiae signify a
capillary or platelet disorder, although the involvement of the
capillary may be only secondary, for example, due to endocar-
ditis or fat embolism.

In the preantibiotic era, petechiae were found in 29% to 88% of
patients with bacterial endocarditis. In the postantibiotic era, the
prevalence is said to be 19% to 40% (Bishop et al., 1981).

Skin petechiae are actually found in only about half of the pa-
tients with fat embolism, and in some series less than a quarter,
depending upon the criteria used for diagnosis (i.e., clinical or au-
topsy). This holds even for series reported from the same institu-
tion (Dines et al., 1975; Thomas & Ayyar, 1972). But the same sort
of prevalences also occur for conjunctival petechiae, retinal find-
ings, and lipiduria. Far from diminishing the importance of pe-
techiae, this emphasizes their diagnostic utility as part of a sys-
tematic search for findings.
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Figure 7-2. Petechiae. A, The little speckles beneath the hairs are slightly out of focus to remind you that in real life you must actively
search for them. B, These petechiae are easier to see because there is less hair in the way. The large dark spot is a coincidental tatoo. This
patient had prostatic carcinoma invading his marrow, causing thrombocytopenia. The petechiae were important in drawing attention to his
platelets since he had other explanations for his presenting epistaxis and hematuria.

Capillaritis, a member of the set of petechial disorders, is an in-
flammation of the capillaries as in necrotizing vasculitis (after
Zeek) or as secondary capillaritis as in the various collagen vascu-
lar disorders. On the rare occasion when the capillaritis is seen
acutely, tiny red flecks (capillary hemorrhages) are apparent all
overthe surface of the involved skin. Itis as if someone had thrown
rough ground cayenne pepper at the patient's skin. In a few days,
the red pepper turns brown, the color of cinnamon or allspice, and
the fine speckled appearance remains. (This latter appearance
may also be seen in chronic venous disease. Apparently, the high
venous pressure can sometimes cause blood to leak through the
capillaries.)

The perifollicular hemorrhages of scurvy, which occur in up to
84% of cases, are often mistaken for petechiae (Vilter et al., 1946).

A method. The Rumpel-Leede test is a provocative bedside
test for capillary disease or platelet dysfunction.

1. Inthe middle of the flexor surface of the forearm, about 4
cm distal to the antecubital fossa, outline in ballpoint pen a
United States quarter (2.5 cm diameter).

2. Place the sphygmomanometer cuff around the biceps of
the same arm, and pump the cuff up to halfway between the sys-
tolic and diastolic blood pressures. Keep it inflated for 5
minutes.

3. Count the number of petechiae that appear within the cir-
cle. Normal is five or fewer for men, 10 or fewer for women and
children.

To improve the results of the Rumpel-Leede test in cases of
scurvy, delay the reading of the petechiae for 30 minutes (Vitamin
C Subcommittee, 1953).

(For other bedside studies of platelets and platelet function, see
“blood clot tests” [Ch. 28, p. 543] and “platelets” [Ch. 28, p. 545].)

Ecchymoses

An ecchymosis is also a bloody extravasation, distinguished
from a petechia by size greater than | mm. Ecchymoses gener-
ally signify large-vessel bleeding from trauma or clotting factor
deficiency, although they may also result from a confluence of
petechiae, which then turn purple. There are several types of
ecchymosis that are considered pathognomonic: 1) and 2) See

Figures 7-3, 7-4, and 7-5; 3) an iatrogenic ecchymosis is caused
by subcutaneous heparin or insulin administration in the anterior
abdominal wall; 4) the paramalleolar ecchymosis due to a rup-
tured popliteal cyst is shown in Figure 25-11; 5) Battle’s sign and
raccoon eyes are shown in Figure 9-1; 6) Grey Turner’s sign and
Cullen’s sign are discussed in Chapter 20 (p. 372). Bryant’s sign
is discussed in Chapter 24. Corticosteroid therapy may cause
“steroid bruising,” especially over the forearms. If the patient
has not been forewarned, this can be a source of anxiety.

Figure 7-3. This suborbital ecchymosis is the first of the sev-
eral types of ecchymosis that permit a specific diagnosis. Dr
David Dobmeyer of Missouri reported that this patient was
placed in the knee-chest position for a sigmoidoscopy, and the
examining table was tilted, so that that the patient's head re-
mained dependent for a considerable period of time. The med-
ical student was the first to notice the ecchymosis, and since he
had prepared himself by reading about the patient’s underlying
disease, he was able to explain the finding. The cause of this
pathognomonic ecchymosis was the increased capillary fragil-
ity of the periorbital tissues, which enabled the increased venous
pressure from the head-down position to produce the lesion. Can
you make the diagnosis? (Answer is in Appendix 7-1.) This
ecchymosis must be distinguished from “raccoon eyes” (see
Fig. 9-1B).
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Figure 7-4. This solid mass of ecchymoses on the backs of the
legs extended up to the buttocks and perineum. This is called the
“saddle” distribution, since this portion of the body of a horse-
back rider would touch the saddle. The disease is scurvy, due to
vitamin C deficiency. It is the second type of ecchymosis that
permits an etiologic diagnosis. It is an empiric, but not a scien-
tific fact (see p. 4) since there is as yet no scientific explanation
for the peculiar distribution.

Purpura and ecchymoses are seen in up to 90% of scorbutic
patients. They may occur elsewhere in addition to the saddle
distribution (Vilter et al., 1946 ). Photograph courtesy of Clig-
got Publishing Company.

In scurvy, the ecchymoses begin with follicular hyperkeratoses,
which develop petechiae that enlarge and become confluent to
form purpura. In one study of experimental scurvy in a surgical
resident (Crandon et al., 1940), the petechiae and ecchymoses
began on the lower legs, but in another study of full-time volun-
teers (Vitamin C Subcommittee, 1948), they began on the trunk
and upper arms.

Thus, the old idea that purpura always signify a clotting problem
must be wrong because in at least this disease, petechiae evolve
into purpura. | have seen the same evolution in vasculitis and
cryoglobulinemia.

Although scurvy is thought to be rare, it is not. It is simply unre-
cognized. | saw two cases and was shown two more in a 10-month
period while this chapter was in preparation. Unfortunately, this po-
tentially lethal and completely reversible disease must be diag-
nosed clinically and not by the laboratory. Serum ascorbate levels
may be zero, weeks before the disease appears (Crandon et al.,

1940), while some patients with the disease have had measurable
serum and leukocyte ascorbate levels (Thomas et al., 1984). Fur-
ther, leukocyte ascorbate levels equivalent to those found in pa-
tients with scurvy may be found in 3% of healthy elderly persons
and in 20% to 50% of hospitalized and institutionalized patients
(Cheraskin, 1985). Urine levels are only helpful if performed as
part of the ascorbic acid loading test, but you have to make the
diagnosis clinically before ordering that test.

Can you think of some other diseases that can only be diag-
nosed by clinical acumen?

Purpura

Purpura simply means purple. Any type of large hemorrhage
undergoes characteristic changes in color. As the red blood gives
up its oxygen, it becomes deoxyhemoglobin, which is purple. In
a few days, it is degraded to biliverdin (green) and bilirubin
(orange).

Some diseases in which purpura are the most obvious physi-
cal finding include: idiopathic thrombocytopenic purpura, throm-
botic thrombocytopenic purpura, Henoch Schoenlein purpura,
and purpura fulminans.

Purpura should be palpated. Ifthey can be differentiated from
normal adjacent skin by the fingertip with your eyes closed, they
are called palpable purpura. Such lesions imply an antigen-anti-
body complex. Palpable purpura are never normal (Fig. 7-6).

In a febrile patient with purpuric macules, papules, or vesi-
cles, consider bacteremia (meningococcemia, gonococcemia,
staphylococcemia, Pseudomonas), enterovirus infections
(ECHO and Coxsackie), and rickettsial diseases (Fitzpatrick et
al., 1979).

An entity called autoerythrocyte sensitization purpura has been
described, but every case that has been referred to me turned out
to be factitious purpura. My assertion that the disease does not
exist is tolerated with courteous bemusement by Dr. David Agle of
Ohio, who along with Ratnoff has done some of the best investiga-
tion of this disorder. (They believe the condition to be psychoso-
matic in the true sense of the word.) Dr. Agle knows that it would be
logically fallacious for me to offer a negative proposition as a prov-
able conclusion. But to encourage the reader always to consider
the possibility of factitious purpura, let me explain why | doubt that
autoerythrocyte sensitization purpura is any more than a collection
of self-administered love-bites or pinches.

1. Skin tests in which the lesion develops in response to injec-
tions of the patient's own erythrocytes, but not to saline, have been
considered highly significant. But this finding is quite variable
(Hersle & Mobacken, 1969; Levin et al., 1969). (Since the patients
are supposed to be sensitive to DNA, which is not presentin eryth-
rocytes, | propose that the function of the erythrocytes is to color
the solution so that the patient will know which one is saline. As a
rule, positive skin tests occurred with erythrocyte concentrations
greater than 20%, i.e., sufficient to be visible to the patient [Hersle
& Mobacken, 1969].)

2. The personality characteristics of the patients tend to be
the same as are seen in factitious purpura and in surreptitious war-
farin ingestion (Agle et al., 1967).

3. Purpuric lesions that were purportedly induced by hyp-
nosis required the passage of hours before the lesions would ap-
pear (Agle et al., 1967).

4. When patients were carefully observed, some were found
to be inducing the lesions, although they would deny this both be-
fore and after the fact (Levin et al., 1969, Stefanini & Baumgart,
1972). (Of course, no patient can be truly observed for 24 hours,
especially under conditions in which both hands are visible at all
times.)
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Figure 7-5. Another patient with scurvy. In this patient, the “saddle” is relatively free of ecchymoses when compared with the lower
extremities, which show huge confluent hemorrhages. See also Figure 7-24.

5. Skin thatis out of reach of the patient's mouth or fingers,
such as that in the interscapular area, is never afflicted. Further-
more, that skin can become involved when it is transplanted to an
accessible area (Schwartz et al., 1962), and previously involved
skin becomes “disease resistant” when transplanted to the inter-
scapular area. Bandaging or casting an area (Levin et al.,
1969; Stefanini & Baumgart, 1972) is another effective and less
draconian method of conferring “resistance.”

Exanthems

Dimensions

An exanthem* is a temporary skin eruption or rash occurring as
a symptom of a general disease, resulting either from direct in-
vasion of the skin by an infectious agent, or from a toxin or an
immune response. A careful description of the rash in all its di-
mensions (including time course and distribution) can lead di-
rectly to diagnosis and timely initiation of therapy (Cherry,
1982).

Repeated examination may be necessary to see rashes that are
delayed or transient. The rash of Still’s disease is best seen dur-

*According to Gibbon, during the Dark Ages exanthemata werc the
“outflowerings” of raised embroidery upon silk, in the form of flowers
done in silver or gold thread.

ing a fever, or may be brought out by a hot bath. The same is said
to be true for the rash of other febrile illnesses, such as rheu-
matic fever and Lyme disease. The macular erythematous rash
of toxic shock syndrome may be confined to a small area, and
may change with blood pressure or blood flow to the skin (Smith
& Jacobson, 1986).

The characteristic rash of erythema chronicum migrans was
one of the clues to the infectious etiology of Lyme arthritis. The
skin lesion begins as ared macule or papule that expands to forma
large ring with central clearing (Mast & Burrows, 1976; Steere et
al., 1977). A similar lesion may occur in the necrolytic migratory
erythema of glucagonoma syndrome (Fitzpatrick et al., 1979).

Vesicular, Bullous, and Pustular Eruptions

Vesicles are blisters containing clear fluid. Bullae are blisters
larger than 0.5 cm in diameter. Pustules are blisters that contain
purulent fluid.

Grouped vesicles on an erythematous base are characteristic
of herpetic infections, both Herpes zoster and Herpes simplex.
The former mostly involves skin in a dermatomal distribution,
usually but not always unilaterally (see Fig. 9-1). For the latter,
see Chapter 13 (p. 226) and Chapter 21 (p. 391).

Large tense clear bullae surrounded by erythema with histo-
logic evidence of sweat gland necrosis (Fig. 7-7) were originally
described in association with barbiturate-induced coma. These
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Figure 7-6. The arrow head points to a collection of purpura
high on the shin. The examiner could detect them with his eyes
closed, hence they were palpable purpura. More distally, in a
band of stasis pigmentation, the arrow points to some punched-
out ulcers, due to vasculitis. This patient had vasculitis due to
cryoglobulinemia, the etiology of which I could never deter-
mine. Others called it “agnogenic,” “essential,” “crypto-

» o«

genic,” “idiopathic,” or “mixed” cryoglobulinemia. Which of
these modifiers is falsifiable? (Answer is in Appendix 7-2.)

bullae are found over pressure points and areas likely to be trau-
matized. The lesions occur in approximately 6.5% of barbi-
turate-intoxicated patients. They have been noted in glutethi-
mide coma, carbon monoxide poisoning, narcotic “overdose,”
methamphetamine abuse, 4% of cases of pure tricyclic overdose
(Noble & Matthew, 1969), and cerebral vascular accidents with
hemiplegia. Coma itself is apparently not a prerequisite, but
neural damage of one sort or another appears to be the common
factor (Sapira & Cherubin, 1975).

Vesiculobullous lesions scattered on an erythematous base
with significant golden crusting are due to impetigo, a bacterial
(staphylococcal or streptococcal) infection of the skin.

Other mucocutaneous conditions with vesicular or bullous le-
sions comprise in part the Stevens-Johnson syndrome (a severe
form of erythema multiforme, often resulting from a drug re-
action), pemphigus (see p. 122 and Ch. 13, p. 226), bullous
pemphigoid, dermatitis herpetiformis, contact dermatitides
such as that due to poison ivy and other Rhus plants, and occa-
sionally lupus erythematosus. Isolated pustules on the ex-
tremities, surrounded by purpuric macules, represent septic em-
boli and are cutaneous signs of bacteremia (e.g., disseminated
gonorrhea). Red papular pustules with white centers tend to be
staphylococcal.

There is no illustration of the skin lesion of disseminated
gonococcal infection because there is no such thing. Skin lesions

seen in gonococcemia and in the dermatitis-arthritis syndrome
may be petechial, erythematous macular, vesicular, or bullous.
The largerlesions may show a necrotic center, and the bullae may
be hemorrhagic. Unfortunately, all or some of these may also be
due to Neissenia meningitidis, Haemophilus influenzae, and
Streptobacillus moniliformis infections.

Skin Cancers

Malignant Melanoma

Malignant melanomas are said to be differentiable from other
lesions by examining them for red color (a sign of immunologic
reactivity against a “foreign” substance?), white color (amela-
notic sites indicating depigmentation due to tumor atavism), or
blue color (said to be peculiar to some melanomas, but also oc-
curring in the benign blue nevus). Whatever the correct patho-
physiologic explanations for these colors, the clinical signifi-
cance is correct; they are flags for a possible malignancy. (The
mnemonic might be the colors of the flags of the United States,
the United Kingdom, New Zealand, or Australia.) Malignant
pigmented tumors also tend to have a notch and to be asym-
metrical.

Stretching a suspicious nevus between two fingers may make
erythema and irregular pigmentation more obvious. It is also
important to use adequate lighting, such as direct sunlight or a
strong incandescent or quartz halogen light.

Try guessing the malignancy of the various lesions shown in
Figure 7-8. Do not read the legend until you have written down
yOur answers.

In a study of patients with dysplastic melanocytic nevi, which
may develop in-situ melanoma (Kelly et al., 1986), the red, white,
and blue flag—with a notch—was also found. Erythema was
present in 68%, irregular pigmentation (also blue or amelanotic
areas) in 84%, and a notch or irregular border in 47%.

The rare but completely benign dermatofibroma may be distin-
guished from malignant melanoma by means of the dimple sign.
The dermatofibroma willindent (dimple) if you squeeze it from the
sides; the melanoma will not. Alas, this sign cannot be used to
distinguish the other lesions from melanoma, and so we are left
with the red-white-blue-notch asymmetry system.

Squamous Cell and Basal Cell Carcinomas

Squamous cell carcinomas are also dangerous. Location in an
area caudad to lines running from the angles of the mouth to the
earlobes suggest this diagnosis.

Above that line, nonpigmented skin cancers are more likely to
be basal cell carcinomas, which are less malignant. These can-
cers tend to have a “pearly” border, that is, a light-colored area
somewhere on the edge of the tumor with the color and reflec-
tance of pearl. These findings, coupled with any vessel or tel-
angiectasia apparent anywhere on the lesion, almost guarantee
that it is a basal cell carcinoma.

Kaposi’s Sarcoma

This lesion usually consists of purple masses, which are some-
times scaly. Formerly a rare, slow-growing malignancy confined
mostly to the lowerextremities of older men, usually of Mediter-
ranean stock, the disease is now commonly seen in association
with the acquired immune deficiency syndrome (AIDS). The
new form of the disease tends to affect younger persons, to be
faster growing, and to become more widely disseminated (Fig.
7-9, A and B).
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Figure 7-7. The “barb blister,” a lesion first described with barbiturate-induced coma. See text for other causes.

Metastatic Tumors

Tumors may metastasize to the skin. The most common are colon,
ovary {in women), oat cell (in men), melanoma, and breast, sup-
posedly in that order, forming the acronym COMB. The word
“comb” reminds us of the scalp, where the differential diagnosis
does not hold, the most common metastasis to the scalp being
renal cell carcinoma.

About one fifth of B-cell lymphocyte tumors will migrate to the
skin at some time in the course of the disease, although T-cell
tumors are better known for this behavior. Of the latter, mycosis
fungoides is the best known, and most pleiomorphic. The Sezary
syndrome has a characteristic cell, the Sezary cell, which is identi-
fiable in the peripheral blood as well as the skin. Inflammation from
the Sezary syndrome may produce the ‘“red man,” a Caucasian
who looks as if he had just received a large dose of histamine (see
p. 107 for other causes of the red man syndrome).

Lesions Resembling Carcinoma

The annular lesion of blastomycosis may mimic carcinoma when it
appears on the face. It is never caused by direct inoculation, but
rather by dissemination of a pulmonary focus. The skin lesion may
be the only evidence that dissemination has occurred, and may be
of great importance in deciding to initiate therapy. Other organ-
isms, including histoplasmosis, coccidioidomycosis, and Myco-
bacterium marinum (Balnei), may also produce indolent, epithe-
lialized lesions.

Excrescences

Keratoses

A keratosis is a hyperkeratotic papule, varying from yellow or
flesh colored to quite dark, even black in the case of the sebor-
rheic keratosis. Seborrheic or senile keratoses are a common but
benign occurrence in old age. The lesions are of variable color
and have a greasy, stuck-on appearance. In fact, they may be
easily removed with a sharp curette, as they involve only the su-
perficial layer of the skin.

Palmar keratoses are discussed in Chapter 25 (p. 437).

Solar keratosis is a waxy buildup of keratinous skin, which
preserves some of the major skin creases, often found on the

back of the neck of sailors, outdoor stoop laborers, and others
with chronic sun exposure (before long hair styles), and has been
stated (incorrectly) to be the origin of the term redneck.* How-
ever, if this type of “chicken skin” is seen in the front of the neck
or in the axillae, especially without a history of sun exposure,
one is entitled to diagnose pseudoxanthoma elasticum (also see
Ch. 10, p. 182).

| once had a patient who had lost weight due to lung cancer,
giving the skin in the axillae a chicken-skin-like appearance. This
myopic former lumberman also had solar keratoses on the back of
his neck, and pseudoangioid (“lacquer crack”) streaks in his fundi
(see Ch. 10, p. 183). This then was a case of pseudopseudo-
xanthoma elasticum.

Lesions resembling senile keratoses or freckles, that suddenly
appear and/or expand, often with pruritus, comprise the sign of
Leser and Trelat (Fig. 7-10), which is of serious significance.
Originally described by two European surgeons in the 19th cen-
tury, the world’s literature long consisted of only 10 cases. How-
ever, for some reason, the sign has been increasingly recognized
in the past decade as one of the dermatologic signals of internal
malignancy. Most common are abdominal carcinomas, usually
gastric adenocarcinoma, but any type of neoplasm can occur,
including leukemia or lymphoma (Greer et al., 1978; Kaplan &
Jegasothy, 1984; Lynch et al., 1982; Safai et al., 1978; Schwartz,
1981). This association with occult malignancy is reminiscent of
acanthosis nigricans, with which the sign of Leser and Trelat has
coexisted.

Neurofibromas

These fleshy, pedunculated tumors (see Fig. 10-29) permit the
diagnosis of neurofibromatosis (von Recklinghausen’s disease).

*Redneck first appeared in Mississippi during the rise of a populist
politician whose supporters, most of whom were poor rural whites, wore
red bandanas around their necks (Rogers, 1986).
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Figure 7-8. A, Seborrheic keratosis, also called the senile wart. It has no red spots, white spots, or notching, and occurs after middle age.
It is symmetrical. The bar in this and the other photographs indicates 10 mm. B, Intradermal nevus, the common adult mole. This same type
can be very large, as in a bathing trunk nevus. Note the hairs in the lesion, a statistical sign of benignity. C, Compound nevus. Its only
resemblance to malignant melanoma is the elevated center, it lacks amelanotic white spots, red spots, or a notch. Rarely, it may develop into
amelanoma. D, Hutchinson's melanotic freckle (lentigo maligna). This premalignant lesion usually begins as a brown macule on the face of
middle aged persons. It usually grows very slowly and remains flat. However, when it demonstrates changes such as the development of a
plaque, papule, or nodule, it may be undergoing malignant transformation. Notice the irregular notched edge. E and F, Two malignant
melanomas. Both E and F have amelanotic segments within them; none of the other four do. Note the many notches in the edges of the

asymmetrical lesions in E and F. Drawings courtesy of Jane Clanton.

Management: Using the rule of “red, white, blue, or notch,” the rule of “when in doubt, cut it out,” and the rule of the hairs, you would

ignore A and B, but would have to excise C, D, E, and F.

Before the actual appearance of the tumors, the diagnosis is sug-
gested by the finding of at least six café-au-lait (“coffee with
milk”™) spots at least 1.5 cm in diameter. In a group of 6,856
normal adults, only 10% had café-au-lait spots, and never more
than five; while 75% of 223 individuals with proven neuro-
fibromatosis had six or more spots greater than 1.5 cm in diame-
ter (Crowe, 1964).

Some say that axillary freckles also are diagnostic. They were
found to be present in 22% of neurofibromatosis patients, all of

whom had other evidence of hyperpigmentation such as café-au-
lait spots or diffuse duskiness (Crowe, 1964). However, | have
seen such freckles in the absence of any other sign of neurofibro-
matosis. One might say “all that proves is that the patient does not
havetherest of the syndrome . . . yet.” The epistemologic problem
is that “yet” can be stretched, if not to infinity, at least past the life-
time of the physician, or patient. (This relates to the general prob-
lem of statements that are not falsifiable. See the discussion re-
garding Raynaud's phenomenon versus Raynaud's disease, Ch.
18, p. 346.)



Figure 7-9. A, Kaposi’s sarcoma on the arm of a young AIDS
patient. B, An older lesion on the thigh of the same patient. At
first, this lesion was similar to the one shown in A.

Tuberous Sclerosis

Small groups of fleshy tumors, seeming at first glance to be acne,
may be found in the nasal creases of patients with tuberous scle-
rosis, also known as epiloia, or Bourneville’s disease. The para-
nasal tumors are called adenoma sebaceum and are actually
hamartomas. Hamartomas also afflict the heart, kidney, and brain,
the last being responsible for the seizures with which these pa-
tients often present.

Other skin signs of tuberous sclerosis include a depigmented
areain the shape of an ash leaf (best seen under a Woodss light),
periungual fibromas like those seen in the Sipple syndrome,
shagreen (shark skin) patches, and café-au-lait spots with borders
said to resemble the smooth coast of California (in contrast to the
café-au-lait spots in Albright's polyostotic fibrous dysplasia, which
are likened to the rugged coast of Maine). Of these, the ash leaf is
the earliest sign to appear (O'Brien 1973), if it appears.

Skin Tags (Acrochordons)

Acrochordons (Fig. 7-11) are simple papillomatous lesions at
least 2 mm in height, often pedunculated, most easily found on
the upper trunk, in or near the axilla or neck, but also seen on the
head near the skin folds of the eyes and on the lower half of the
body. In patients referred (for other reasons) for colonoscopy,
these skin tags are about 75% sensitive and about 75% specific
in predicting the demonstration of colonic polyps (Chobanian et
al., 1985; Leavitt et al., 1983). Can colonic polyps—a precursor
of colonic carcinoma—be predicted simply from the presence
of acrochordons?
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To evaluate the usefulness of this sign, we also need to know
that the prevalence of colonic polyps in asymptomatic persons
over the age of 50 is 5%. Using these numbers ina 2 X 2 table
(see Ch. 1, p. 6), the predictive value of a positive test is only
14%. Thus, the presence of skin tags alone is not an indication
for colonoscopy (Flegel et al., 1984). Even in kindreds with fa-
milial colonic polyposis, skin tags do not predict the existence of
colonic polyps (Luk et al., 1986). However, the predictive value
of a negative test (i.e., the probability that a patient without skin
tags will not have polyps) is 98% (assuming that the patient is
from the general population, not from the population that has
been specifically selected for colonoscopy by some other crite-
rion). The student should verify these numbers for himself,
using his own 2 X 2 table (see Appendix 7-3).

Keratoderma Blenorrhagica

This lesion (Fig. 7-12) is considered to be pathognomonic of
Reiter’s syndrome. The example shown is the fully developed
form, which resembles the top of a carrot with the greens cut off.
Notice especially the one on the patient’s left knee and the two
near the calcaneus. If an astute observer had not remembered to
examine the soles of the feet, this patient’s urethritis and arthritis
might have gone undiagnosed. The lesion is often associated
with circinate balanitis (see Ch. 21, p. 392).

Atypical cases may be misdiagnosed as pustular psoriasis,
even by experts.

PSP R B A, 4 B
Figure 7-10. The sign of Leser and Trelat. Photograph cour-
tesy of Dr: Cliff Dasco of California.
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Figure 7-11. A, An acrochordon or skin tag next to the lateral canthus. B, An acrocordon on the neck. This patient has been followed for
over 10 years without any colonoscopic evidence of cancer or polyps. The paper clip is shown for size comparison.

Xanthomas

Xanthomas are collections of cholesterol and other fats. They
have a shiny surface and a consistency like rheumatoid nodules
and syphilitic gummas—firm but not hard. Some are located on
the extensor surfaces and others over pressure points such as the
elbow, knee, heel, and ischial tuberosities (Fleischmajer &
Schragger, 1971; Polano et al., 1969).

With the possible exception of xanthelasma (vide infra),
xanthomas are never normal, although some types are not diag-
nostic of a particular type of hyperlipidemia.

Even if the lipids are normal, the patient might have either:
1) local tissue abnormalities; 2) an associated systemic disorder,
especially a lymphoproliferative disease; or 3) altered lipoprotein
structure or function (Parker, 1986).



Figure 7-12. Keratoderma blenorrhagica.

There are several types of xanthomas (Table 7-2). Xanthe-
lasma are fatty, yellowish deposits beginning in the periocular
skin folds. They occur in 25% of patients with type III hyperlipo-
proteinemia but are also common in types II and IV. Since the
latter are so much more prevalent than type III hyperlipopro-
teinemia, most of the time xanthelasma signify the presence
of type II or IV. Some apparently normal individuals may also
have xanthelasma; but these persons may actually have apopro-
tein abnormalities (Douste-Blazy et al., 1982).

Tuberous xanthomas are shaped like tubers or potatoes (Fig.
7-13A). The individual tubers tend to be grouped together, and
may appear and disappear over periods of weeks, depending on
the state of the patient’s blood lipids. These lesions always sig-
nify a hyperlipoproteinemia. A look at the serum may help to
distinguish the type. If the serum is clear, the patient has hyper-
cholesterolemia rather than high triglycerides, and thus proba-
bly has hyperlipoproteinemia type II (Parker, 1986). See also
Chapter 28.

Eruptive xanthomas look like an eruption; that is, they are
characterized by their inflammatory component, and are too
small to resemble tubers. Those eruptive xanthomas secondary
to the hyperlipemia of diabetes are given a special name,
xanthoma diabeticorum. Patients with eruptive xanthomas will
have turbid serum from the excess triglycerides.

If the xanthomas have the shape of tubers, but also occur in
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Table 7-2. Types of Xanthomas

Lesion Type of Hyperlipoproteinemia
Xanthelasma 1, 11I, IV, and supposed normals
Xanthomas

Tuberous Any type

Eruptive Any type

Finger-fold Ior il

Palmar Il rarely IV, or paraproteinemia
Tendon Il or Il

Sources: Fleischmajer and Schragger (1971), Parker (1986),
and Polano et al. (1969).

crops like an inflammatory eruption, they may be called tubero-
eruptive (Fig. 7-13B).

Xanthomas can also be flat (therefore nontuberous) and bland
(therefore noneruptive), in which case they are named by their
location: finger-fold, palmar, tendon, and so forth. Finger-fold
xanthomas are seen in type III hyperlipoproteinemias, and very
rarely in type II. Palmar xanthomas are little fatty beads that
appear in the palmar creases. These are seen in only half the
patients with type III, but rarely in type IV or in the paraprotein
hyperlipoproteinemias (Parker, 1986). They have also been seen
in a child with hyperlipidemia due to biliary cirrhosis. Tendon
xanthomas are the hallmark of type II hyperlipoproteinemia.
Rarely, they may also be seen in type III. Christian’s dictum ap-
plies: common manifestations of common diseases are more
common than uncommon manifestations of uncommon dis-
eases. If you see tendon xanthomas, diagnose type II over type
11

One can go no farther with the physical examination in these
conditions. The xanthomatous patient deserves a laboratory ex-
amination (see Ch. 28, p. 547).

For the attending. What Christian actually said was this: “Un-
common manifestations of common diseases are more common
than common manifestations of uncommon diseases.” However, |
find that reciting the perverted form first is pedagogically useful,
since it is more obvious and helps make the transition to the cor-
rect form of Christian’s dictum.

The perverted form is a truism, but, paradoxically, Christian's
original dictum is not necessarily true. For instance, if a common
disease had a prevalence of 30/100, and a rare disease had a
prevalence of only 5/100, and the word “common”—used as a
modifier of “manifestation”—means 95% of the cases, and “un-
common” means 5% of the cases, then the dictum would not hold.

Rigorously stated, the original dictum would be as follows:

Where
a = the prevalence of the common disease A,
b the prevalence of the uncommon disease B,
¢ = the frequency of the uncommon manifestation of A,
d = the frequency of the common manifestation of B,
Then

(axc)>(b xd)

This is obviously not true for all possible values of a, b, ¢, and d, as
the above example shows.
Senile Hemangiomas

These small (about I mm) raised red lesions, also called cherry
hemangiomas or de Morgan spots, differ from papules in having
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Figure7-13. A, Tuberous xanthomas. B, Tuboeruptive xanthomas in a diabetic with secondary hyperlipemia. Photographs reproduced by
permission of Consultant Magazine, Cliggott Publishing Company, Greenwich, Connecticut.

a perfectly discrete border with surrounding normal skin. They
are usually found on the chest and upper abdomen, and are per-
fectly benign. Unlike a red melanoma, they have a perfectly
symmetrical and smooth dome.

At one time it was thought that senile hemangiomas were a
sign of visceral carcinomatosis. This was due to a statistical ar-
tifact: the senile hemangiomas appeared in middle-aged subjects
at the time they were entering the high risk decades for visceral
carcinomas.

Acanthosis Nigricans

Acanthosis nigricans is a black hyperkeratotic but velvety le-
sion, appearing in the axillae and other intertriginous areas. It is
seen as a harbinger of occult malignancy or in association with
metabolic abnormalities, especially resistance to exogenous in-
sulin in diabetes mellitus. Rarely, it is familial.

The history of this abnormality gives an interesting perspective
on the progress of knowledge about clinical examination. In 1959,



an evening with the Quarterly Index revealed only a few papers on
acanthosis nigricans as a sign of internal malignancy, most by a
New York private dermatologist named Curth. After several de-
cades of searching among my own patients, | still had not used the
information. Then there was an explosion of interest in this sign in
metabolic abnormalities. A 5-minute computer search of the litera-
ture from 1984 to 1986 produced several feet of citations. In addi-
tion to the association with at least three different types of insulin
resistance (both alone and together with hypothyroidism, obesity,
systemic lupus erythematosus, polycystic kidneys, or acral hy-
pertrophy), acanthosis nigricans had been described in the
Lawrence-Seip syndrome (generalized lipodystrophy), cutaneous
insulin reaction, nonneoplastic masculinization of females, and
Crouzon's disease (both alone and in further association with per-
iapical cemental dysplasia.) The original association with malig-
nancy had now become so unusual that there were only isolated
case reports of acanthosis nigricans with mycosis fungoides and
adenocarcinoma of the stomach or gallbladder.

Supernumerary Nipples

Supernumerary nipples are sometimes confused with other skin
lesions, such as nevi (see Ch. 15, p. 239).

Umbilicated Papules

The most common conditions causing umbilicated papules are
molluscum contagiosum and prurigo nodularis. The former is
caused by a virus, which may be sexually transmitted or spread
by autoinoculation. The lesions generally occur on the face, the
trunk, or the anogenital region. Prurigo nodularis is an ecze-
matoid lesion.

Reactive perforating collagenosis. Thisconditionis charac-
terized by umbilicated papules, which microscopically are bundles
ofcollagenfibers being extruded through the epidermis. Such pa-
pules, 0.2 to 1.0 cm in diameter, may be found, usually on the ex-
tensor surfaces, in association with diabetes mellitus and renal
failure (Poliak et al., 1982). Koebner's phenomenon is present (see
p. 121).

Kohlmeier-Dagos’s disease (malignant atrophic papu-
losis). This progressive arterial occlusive disorder afflicts al-
most any organ of relatively young males, but especially the intes-
tine. The skin lesion, which is conveniently displayed on the
abdomen, usually in crops, is an umbilicated papule. Each central
umbilicus is porcelain white and surrounded by an erythematous
halo (Strole et al., 1967).

Scars

Signs of Drug Abuse

Scars are extremely useful signs of drug abuse, as shown in Fig-
ures 7-14 to 7-21. A more encyclopedic treatment is found in
Drug Abuse: A Guide for the Clinician (Sapira & Cherubin,
1975).

Other Scars

In Caucasians, postsurgical scars show inflammation for up to 2
years. They then blend with the normal skin for about 8 years.
Only after 10 years do they begin to develop pigmentation. Black
skin has a tendency to heal any lesion with either hyper- or
hypopigmentation.

Exuberant collagenosis in a scar, more commonly seen in
blacks, is called keloid formation.
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Sarcoid may appear in scars as localized irregularities, like
microkeloids.

Tissue-paper scars are seen in porphyria, Ehlers-Danlos syn-
drome, and homocystinuria (Carey et al., 1968).

Excoriations

Signs of excoriation can be correlated with a history of itching
(see Ch. 3, p. 39). Excoriations should prompt a careful search
for other signs of skin disease. In the absence of visible skin
disease, one should consider internal diseases. The most com-
mon etiologies are the secondary hyperparathyroidism of ure-
mia, polycythemia rubra vera, lymphoma (especially Hodgkin’s
disease), and obstructive liver disease. In the last, itching due
to the retention of bile salts may precede the appearance of
jaundice.

If the itching is chronic and has produced scars and scratches,
Dr. Frank Iber suggests searching inside the scratches for white fat
infiltrates, which would favor chronic obstructive liver disease as
the cause of the pruritus.

Ulcers and Open Sores

Ulcers arise from external trauma (e. g ., scratching), the unroof-
ing of vesicular or bullous lesions, or from necrosis due to isch-
emia (see Ch. 25, p. 447 for rheumatoid vasculitis).

The early lesions of pyoderma gangrenosum, which may ap-
pear following minor trauma, consist of pustules, vesicles,
boils, or inflammatory nodules, which rapidly break down to
form burrowing ulcers. The advancing, irregular border is
raised, purple-red, and undermined. Large areas of the abdo-
men, trunk, and extremities may become involved.

Over a third of cases of pyoderma gangrenosum occur in asso-
ciation with inflammatory bowel disease (ulcerative colitis or re-
gional enteritis) and about another third in association with im-
mune arthritis, although there is some overlap between these two
groups. In about 30% of cases there is no underlying disease. The
few remaining are accounted for by a wide variety of seemingly
unrelated disorders including multiple myeloma, biliary cirrhosis,
malignancy, thyroid disease, pulmonary disease, systemic sar-
coidosis, diabetes mellitus, spider bite, and iodine ingestion (Wall-
ing & Sweet, 1987).

The lesion must be differentiated from fungal lesions (histo-
plasmosis, blastomycosis, cryptococcosis, sporotrichosis, mucor-
mycosis, candida, and cryptococcus), vascular lesions, neo-
plasms, and acute neutrophilic dermatosis (Sweet's disease).

Lupus profundus is the panniculitis that supervenes in 2% to 3%
of cases of systemic lupus erythematosus (Diaz-Johnson et al.,
1975; Tuffanelli, 1971). Beginning as nodules, these break down
and leave full-thickness ulcers, as if a punch biopsy had been per-
formed with an odd-shaped punch (Fig. 7-22, p. 127). Healing is,
as usual, from the edges, often leaving pigment behind.

Findings on Palpation

Texture

The skin of primary hypothyroidism is coarse and dry. In con-
trast, hypothyroidism secondary to panhypopituitarism may be
associated with fine skin, which may appear wrinkled like ciga-
rette paper. Patients under 50 with hyperthyroidism have warm,
moist, fine skin, likened to that of a baby. Patients with acro-
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Figure 7-14. Skin popping. This patient developed all these sharply demarcated, punched-out, hypopigmented scars from the sub-
cutaneous injection of a single batch of contaminated heroin. They were not due to an allergic reaction, as shown by subsequent challenge
with subcutaneous injections of pure morphine, without sequelae. Courtesy of the American Journal of Medicine.

megaly have excessive sebaceous activity, resulting in a greasy
or waxy feel to the skin. (Patients who have coincidental facial
resemblance to acromegaly, but no greasy skin, tend to have nor-
mal growth hormone studies.) Parkinsonian patients also have
greasy skin. The skin texture in scleroderma is described under
“Sclerodactyly” on page 441.

Scleredema adultorum of Buschke is a hard, nonpitting skin that
cannotbe picked up by the examiner's fingers. Itbegins as an indu-
ration on the posterior neck and then spreads to other areas in the
distribution of the superior vena cava. Those cases that follow in-
fection usually remit, but those that occur in the diabetic may per-
sist (Cohn et al., 1970).

Turgor

Skin turgor is traditionally tested for by plucking up a fold of
skin and observing whether or not it tents (“poor turgor”) or re-
turns to normal (“good turgor™). Poor turgor is now equated with
dehydration. There is an important caveat: Although this sign
works well in young people with normal elastic fibers, in old
peopleitmay only work on forehead skin, which for some reason
retains its elasticity for a long time. Try comparing the forehead
turgor with the buccolabial fold moisture (see p. 226).

Temperature

Throughout this work, the student is instructed to palpate the
skin overlying various portions of the body. When comparisons
can be made between the sides, it is assumed that some patho-
logic process is occurring on one side but not the other. How-
ever, if the patient has been lying in a decubitus position, or if
one portion of his body has been covered and not the other, the
retained heat can produce a false positive. Accordingly, you
should not check for skin temperature until the patient has been
under your observation for some time.

Special Maneuvers

Flaying

| have heard of a technique in which the skin is examined for nod-
ules by “flaying” the skin with the back of the hand. That is, the
back of the hand is rapidly passed over the torso, arms, legs, and
so forth, pressing as firmly as is compatible with rapid motion. Nod-
ules, lipoatrophy, and other findings which are otherwise not read-
ity apparent, are easily picked up, it is said. Several professors of
medicine at Johns Hopkins, who were born before 1925, use this
method, but | have no reference.
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Figure 7-15. This drug user’s antecubital fossa shows two post abscess scars with the characteristic, poorly demarcated borders, and two
short segments of “railroad tracks” (not “tracts”). Courtesy of the American Journal of Medicine.

The Triceps Skin Fold

A variety of tables and formulas using height and weight are avail-
able for estimating obesity, and these are beyond the scope of this
work. However, the triceps skin-fold test may be performed by
pinching the skin overlying the triceps, and measuring the thick-
ness of the doubled skin fold. Formerly, drug companies selling
anorectics provided calipers (see Ch. 8, p. 139; Ch. 15, p. 240; and
Ch. 21, p. 396 for other uses) with cutoff lines to dichotomize this
continuously distributed unimodal variable (see Ch. 16, p. 277).
Calipers for measuring skin-fold thickness are now available from
Cambridge Scientific Industries, PO. Box 265, Cambridge, MD
21613, Ross Laboratories, 625 Cleveland Ave., Dept. 441, Co-
lumbus, OH 43216, and Adria Laboratories, Columbus, OH 43215.
“You can't pinch aninch”is an advertising slogan that is part of the
USA'’s current craze for thinness, but aninch (2.54 cm) is actually a
generous cutoff. The severe constructionists of yesterday's adver-
tising calipers gave the value of 1.5 cm. Nowadays we can use the
diameter of a dime, 1.7 cm, as a convenient metric standard in a
nonmetric country.

Dermatographism

Dermatographism is an exaggeration of the normal response
(wheal and erythema) to cutaneous trauma. Writing on the skin
with a dull point gives rise to raised, red letters. It may be asso-
ciated with atopic disease, or it may simply be a curiosity.

Koebner’s Phenomenon

If an old established skin lesion appears to “jump” to a new non-
contiguous location following trauma to that previously normal-
appearing skin, the lesion is said to exhibit Koebner’s phe-
nomenon. This has been traditionally associated with psoriasis,
scabies, lichen planus (see Ch. 13, p. 226), warts, and a number
of rarer dermatoses. However, it is not highly diagnostic, and
has even been reported in the eruptive xanthomas of hyper-
lipidemia (Barker & Gould, 1979).

A schoolboy once drew the name of his beloved onthe exten-
sor surface of his arm with a compass during a boring geometry
class. At the time of the infatuation, the name remained private.
However, he later developed vitiligo, which made the girl’s
name visible, in a dramatic manifestation of the Koebner phe-
nomenon (Sweet, 1978).

Darier’s Sign

Rubbing the reddish-brown macular lesions of urticaria pigmen-
tosaresults in urticariawith a pinkish halo in the otherwise normal
skin surrounding the lesions.

Nikolsky’s Sign
In patients with Nikolsky's sign, a firm lateral pressure will produce
a sliding of superficial layers of the epidermis over the deeper
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Figure 7-16. Here is an extremely broad venous “railroad track” seen on the extensor surface of the upper extremity. The antecubital
fossae were clear in this case, as the patient had no veins there. All accessible veins were, or had been, under this scar. Courtesy of the

American Journal of Medicine.

layers. In normal persons, this sign cannot be elicited. (Try it on
yourself.)

The testis positive in pemphigus vulgaris, pemphigus erythem-
atosus, epidermolysis bullosa dystrophica, the staphylococcal
scalded skin syndrome, and other epidermolytic diseases. Thus, it
is not a highly specific test. (In fact, a method of screening for epi-
dermal toxins is by injecting substances into the newborn mouse
and attempting to produce a Nikolsky sign by lightly stroking the
skin [Todd et al., 1978].)

The test reflects disease activity since clinical and serologic re-
mission is often accompanied by reversion of the sign to normal.

The test is painful if positive. Nevertheless, it has been done in
the same way, using the thumb, since 1895. Recently, two Israeli
dermatologists accidentally discovered a modification while at-
tempting to test for dermatographism by stroking with the round
end of a paper clip (Hacham-Zadeh & Even-Paz, 1980). The paper
clip is held at a 45-degree angle to the firmly stroked skin. A
smaller, less painful Nikolsky sign can be produced in this way.

Very advanced. The history of Nikolsky's sign is useful for
teaching how correct Hippocrates was when he wrote that the art
of medicine was “long.” In fact, it seems that Hippocrates himself
first described the sign!

In the late 19th century, there was great confusion about the dif-

ferent pemphigoid disorders. (Pemphigus comes from the Greek
word for “blister.” Note that herpes, another blistering disease,
comes from the Greek word for “wander.”) To help sort out the con-
fusion, Nikolsky described the sign that bears his name (although
he had learned it from his professor Stoukowenkow). The sign was
offered as a way to distinguish pemphigus foliaceus (which is
Nikolsky positive) from pemphigus vulgaris (which did not meet
the criteria for a positive test in Nikolsky's doctoral thesis, the origi-
nal publication!). Later, Nikolsky changed the criteria when he pub-
lished the second edition of his dermatology textbook in 1927.
Using various criteria, a wide variety of pemphigoid diseases,
other bullous diseases, and even a nonbullous disease (gas gan-
grene) have been reported to have a positive Nikolsky sign (Polifka
& Krusinski, 1980).

Worse, even some of the widely accepted etiologies for a posi-
tive Nikolsky sign, such as bullous pemphigoid, do not give a true
Nikolsky sign. Biopsies reveal not the sliding of one layer of the
epidermis on another, but rather a sliding of the entire epidermis
upon the dermis (Grunwald et al., 1984). Not unexpectedly, this
has been christened the pseudo-Nikolsky sign.

Given the confusionamongthe experts, one is tempted to quote
Thomas “Fats” Waller's reply to the society lady who asked him to
explain syncopation. “Lady,” he said, “if you don’t know what it is,
you ain't got no business messing with it.”



Figure 7-17. A, Aslightly hyperpigmented segment of “railroad tracks.”
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If you can’t see it, look at the diagram in B. Pigmentation over

the veins has also been reported in severe malnutrition, pellagrous dermatitis, stasis dermatitis, and injury to the vein following the injection
of nitrogen mustard (Bean, 1976). Photograph courtesy of the American Journal of Medicine.

Transillumination

If a penlight is placed against one side of a lump, and the light
can be seen from the other side, we say that the lump is translu-
cent, or, vulgarly, that it transilluminates. (Actually, the pen-
light transilluminates.) Cysts, lipomas, chondromas, and xan-
thomas may transilluminate, in this sense.

Odor

Certain skin conditions are associated with an unpleasant smell,
such as infected eczema, hidradenitis suppurativa, pemphigus,
herpes labialis and Herpes zoster, and Darier’s disease. Leg ul-
cers that have become infected may emit an unpleasant odor. A
Pseudomonas skin infection produces a musty odor; so do some
cancers, possibly from the sweat.

The sweat in scurvy is said to have a putrid odor, and patients
with scrofula are said to have a smell like that of stale beer. The
sweat of some schizophrenic subjects, but not that of normals,
contains trans-3-methyl-2-hexenoic acid, adding weight to the
theory that some schizophrenia is an inborn error of metabolism
(Liddell, 1976). In maple syrup urine disease, the sweat smells
like maple syrup, and in hypermethioninemia, like fish, rancid
butter, or boiled cabbage (Hayden, 1980).

Other odors are discussed in Ch. 13 (p. 228).

Hair

The examiner should note the hair distribution, texture, and ap-
pearance.

(I do not examine individual hairs unless | am considering the
diagnosis of scurvy [see p. 110].)

Distribution

Sexual Hair

Three sites of body hair should be examined for clues to the pa-
tient'’s endocrine status: the face, the axilla, and the pubic
region.

Face. Sexual hair formation is stimulated by androgens, so fa-
cial hair may occur in some women with a constitutional pre-
disposition (e.g., androgen receptor sensitivity), or as a sign of
elevated androgen levels. Conversely, in men, damage to the
testes or the development of hypogonadotropic insufficiency for
any reason will cause the facial hair to become sparse and slow
growing.

Because of the normal constitutional variability, a good history is
necessary for interpreting the physical findings. Change is more
important than the actual amount of hair. In some women of Medi-
terranean background, a significant amount of facial hirsutism
may be quite normal, and among Amerindians and some Asians,
very sparse facial hair is the norm in men.

Axilla. In both menand women who are hypogonadotropic,
the axillary hair will slow its growth and become sparse com-
pared with baseline.
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Figure 7-18. Sometimes tattos are used to conceal railroad tracks. Compare the noses and eyes of the two owls, from the two antecubital
fossae (A and B) of the same patient, who injected bilaterally. Courtesy of Excerpta Medica.

Before the development of good assays for gonadotrophic hor-
mones, research subjects participated in the bioassay of experi-
mental preparations by weekly measurements of the weight of
their shaved, acetone-defatted axillary hair (and in the case of
men, facial hair also).

Pubis. The shape of the pubic hair distribution is called
“female” if it forms a triangle with the apex pointed toward the
perineum, and “male” if it is in the shape of a diamond, with the
superior tip of the diamond pointing to the umbilicus. It re-
sponds to the excess or lack of androgens effect on hair in the
same way as the other sexual hair described above. (Also see
p. 401).

Eyebrows

Thinning of the lateral third of the eyebrows is a form of local
acquired alopecia that is suggestive of the diagnosis of hypothy-

roidism. Eyebrows that are sparse laterally, and normal medi-
ally, are called Queen Anne’s eyebrows (see Fig. 9-2).

In addition to hypothyroidism, causes of lateral thinning of
the eyebrows include trichorhinophalangeal syndrome, tricho-
dental syndrome (Fitzpatrick et al., 1979). leprosy (*Bailey,”
Clain, 1973), normal aging (De Groot et al., 1984), and sub-
acute thallium intoxication (Grunfeld & Hinostroza, 1964).

Systemic lupus erythematosus may cause total loss of the eye-
brows, not just of the lateral third, as may syphilis (Fitzgerald,
1982).

Eyebrow pencil may obscure these findings, unless one looks
closely.

It is not certain that Anne of Denmark (Fig. 7-23) had goitrous
hypothyroidism, although she seems to have had a goiter, the dull
facies of hypothyroidism, and in some reproductions of her por-
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Figure 7-19. The Pachuco mark, a sign of sociopathy that can also be an identity card in some criminal segments of society. That is,
someone from the drug-using demi-monde can help establish his credentials as a member of the subculture by displaying his tattoo on
entering a strange community . For someone seeking to buy illegal drugs, the tattoo serves the same purpose as a credit card or curriculum
vitae does for a traveling professor. Courtesy of the American Journal of Medicine.

traits, lateral thinning of the eyebrows. She had three miscarriages
and seven sickly children, ceasing sexual activity at age 32. Her
arthritic complaints could have been the musculoskeletal com-
plications of myxedema although they were diagnosed as gout.
Hyperuricemia can occur secondary to myxedema (as can
pseudogout), or in her case it might have been saturnine gout from
Spanish sherry. Queen Anne also had the “dropsy,” which possi-
bly was congestive heart failure due to myxedema heart. Her “leg
ulcers” were probably secondary to pedal edema. She responded
to only two attempts at therapy: a visit to the waters of Bath, and a
potion made for her by Sir Walter Raleigh, either of which might
have relieved an iodide deficiency state. In later life, she became
torpid, withdrawn, and depressed. Her death was compatible with
myxedema (Williams, 1970).

Once | was shown a patient with a low-serum thyroxine, in
whomQueen Anne'’s eyebrows were the only evidence of hypothy-
roidism that could be found on the physical examination. Alas, they
were constitutional, not acquired, and the low-serum thyroxine
was eventually ascribed to the euthyroid sick syndrome. This illus-
trates an important principle, especially in regard to general ap-
pearance, facies, skin, habitus, and in this case, hair. If at all possi-

ble, have the patient or a member of the family bring in an old
snapshot, or even better, the family photograph album.

Very advanced. Blepharospasm may be differentiated from
apraxia of lid opening by the fact that chronic contraction of the
orbicularis oculi causes the eyebrow to be below the superior orbi-
tal rim in blepharospasm, whereas the eyebrow is positioned nor-
mally in apraxia of lid opening (Jones et al., 1985).

Hair on the Feet

Loss of hair on the toes, feet, and ankles has been presented as
evidence of arteriolar sclerosis or diabetes mellitus. However,
when 40 patients with diagnosed arterial occlusive disease were
compared with 40 controls, no difference was found in any mea-
sure regarding hair on the toes and anterior shins (Parfrey et al.,
1979).

Alopecia

The causes of hair loss are legion. To shorten one’s library time,
I suggest describing alopecia as diffuse or patchy. In the case of
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Figure 7-20. The “necklace” of heroin use is composed of individual cigarette burns. The smoking heroin user nods of f during the drug
effect, and the head, cigarette in the mouth, falls forward. The burn is not perceived because of the analgesic effect of the heroin, as
demonstrated by the length of some of the scars. This is avery early, yet common form of the necklace; a full-blown form would be composed

of 15 or 20 individual burns.

patchy hair loss, one should also describe it as occurring with
normal-appearing scalp or secondary to scarring or lesions of
the scalp.

Many patients with diffuse alopecia will wear a wig, which
must be noticed and removed by the examiner. Unfortunately for
the diagnostician, the most common causes for wearing a wig
are vanity and senescent hair loss, the latter having no signifi-
cance beyond itself.

Another reason for always removing turbans and wigs is to

examine the scalp. I once missed an obvious case of herpes zos-
ter (in a patient [ allowed to be presented while she was receiving
a shampoo) because I believed the house officer’s incorrect de-
scription of a bilateral pustular lesion, when there was actually a
unilateral herpetic one.

Diffuse hair loss may be seen in hypothyroidism, panhypo-
pituitarism, hyperthyroidism, some cases of hypoparathyroid-
ism, lupus erythematosus, heavy metal toxicity (e.g., thallium),
and as a sequel to treatment with retinoids (Ellis, 1987) or cer-

Figure 7-21. The scars in the palm of this heroin user have the same basic pathophysiology as the necklace. This unusually neat heroin
user did not like to spill his cigarette ashes on the floor and so used his hand as an ashtray. The good analgesic effect of the heroin is shown by

the degree of scarring.



Figure 7-22. Lupus profundus.

tain drugs used to treat hyperthyroidism or cancer. The scalp
will appear normal. Currently, the most common cause of com-
plete alopecia (total baldness) is cancer chemotherapy.

The most common cause of patchy hair loss with normal-ap-
pearing scalp is alopecia areata, a disease that has kept many
pre-minoxidil hair restorers in business by providing dramatic
visual “proof” through before-and-after pictures (although the
alopecia is irreversible in some cases). Female patients with al-
opecia areata may cover their hair, but tend not to buy wigs.
Alopecia areata does not suggest presence of another disease.
However, patchy hair loss with normal-appearing scale can also
occur in misdiagnosed and untreated syphilis.

Patchy hairlosswith scalp lesions is seen in tuberculosis, sys-
temic lupus erythematosus, and sarcoidosis, inter alia.

Color

Canites (greying of the hair) occurs in pernicious anemia, with
chloroquine treatment, and in some of the etiologies of vitiligo
(see p. 107). Poliosis (premature canites) occurs in patients with
thyroid disease and their kindreds.

Brown hair in orientals is not always a sign of protein calorie defi-
ciency, or of phenylketonuria. It may also be a result of chemical
exposure from swimming pool chlorine or cosmetics.

Scalp hairs in tinea capitis caused by Microsporum canis and
M. audouini display a green fluorescence under Wood's light.
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Texture

The hair is very fine in hypermetabolic conditions such as hyper-
thyroidism, and in some patients with chronic obstructive pul-
monary disease. Coarse hair is found in hypothyroidism.

Brittle hair occurs in Menke’s kinky-hair syndrome, a disease of
copper transport, and in the Sabinas syndrome, which is so far
confined to one town in Mexico.

Appearance

Corkscrew hairs (Fig. 7-24) are pathognomonic for scurvy pro-
vided that they occur in persons who do not normally have cork-
screw hairs (i.e., straight-haired people) and in parts of the body
where the hairs are not normally curled (i.e., on the arms and
legs but not in the pubic areas of those with naturally curly pubic
hair). The etiology and semiophysiology of this type of hair can
be deduced from Figure 7-25.

False positives have been seen in situations (e.g., throm-
bocytopenia) in which the follicles have become plugged with
blood, but this phenomenon is restricted to areas of hemorrhage.

Nails

From the fingernails, the astute clinician can make meaningful
estimates of the results of laboratory tests such as the hema-
tocrit, serum albumin, and blood urea nitrogen. In addition, the
nails give clues to various congenital anomalies as well as to
numerous systemic diseases.

Color of the Nail Bed

Acrocyanosis

Cyanosis may be due to deoxyhemoglobin, methemoglobin, or
sulfhemoglobin, as previously noted (see p. 107). Acrocyanosis
may be due to slowing of the peripheral circulation as in erythro-
cytosis, but the rest of the body remains pink. Local venous dis-
ease can produce focal acrocyanosis.

Pallor

With practice, one can estimate the hematocrit to within a few
points by simply examining the nail beds.

Self-Study. The best way to learn to recognize and quantify
pallor is to go to the medical ward and look at a patient’s finger-
nails. Estimate the hematocrit, committing yourself in writing,
and then look up the measured hematocrit. Repeat at the next
bed. By the time you have been once around the ward, you
should be pretty accurate. (Note that the electronic counter does
not measure the hematocrit, but rather calculates it from the red
cell count and the mean corpuscular volume, and this reported
hematocrit may be inaccurate by three to five points.)

Even if you miss the hematocrit by a few points most of the
time, it does not matter. What you want to know is whether the
patient has anemia or not. Whether the hematocrit is actually 20,
24, or 28, you will proceed to evaluate the anemia.

False positives. In patients with leukonychia or if the finger-
nails congenitally compress the distal nail bed vasculature, the
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A

Figure 7-23. Which Queen Anne’s eyebrows? A, Anne of Denmark. This portrait (by Paul van Somer, 1617) shows a goiter; but does not
show Queen Anne’s eyebrows. Normal eyebrows are also seen in the portraits of Anne of France, Anne of Brittany, Anne of Great Britain,
Anne of Austria, Anne of Cleve, and Anne Boleyn. B, Anne of England, the daughter of James I, does not have Queen Anne'’s eyebrows in this
painting, even though she looks a little puffy. Some have seen a portrait in which the lateral thirds of the eyebrows are missing, but the issue
is not resolvable because during the period when she reigned (1707-1714) it became fashionable to shave the lateral eyebrows. P hotographs

courtesy of the National Portrait Gallery, London.

nails look pale despite a normal hematocrit. The latter phe-
nomenon can be detected by lifting the nail from the nail bed and
observing the filling phenomenon (see Ch. 18, p. 331). Nail bed
pallor is also seen in the vascular insufficiency of shock and of
arterial obstruction.

One can also routinely estimate the hematocrit from the con-
junctivae, oral mucosa, and tongue (Jacobs et al., 1979) to obviate
such interfering circumstances of the nail beds. A study that com-
pared the pallor of the conjunctivae, nail beds, and palmar creases

with a photograph of a tint scale, using a color tint selector, showed
a significant correlation (Strobach et al., 1988).

A patient was presented with a stated hematocrit of 39. He
looked quite pale, and his nail beds were pale. All agreedthat he
was paler than on admission. | announced that the stated hema-
tocrit must be wrong, and was confronted with an identical repeat
value. | took the patient to the sunlight and examined his con-
junctivae, which were also quite pale, so | bet a lunch. The next
morning | was presented with another electronic hematocrit of 39
and also a spun hematocrit of 39. Puzzled, | went back to look at
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the patient, who was now quite pink, as were his nail beds and
conjunctivae. When | told him what puzzled me, he stated that he
often became pale under circumstances of excitement or fright.

“You mean,” | asked, “that when we all came in here the other
morning to examine you, you became upset.”

“Yes,” he said.

“Oh,” | said. “That's what caused the pallor.”

The patient looked up at me and smiled. “You didn’t know you
were that ugly, did you?” he laughed.

Moral: When all else fails, go back and ask the patient.

False negatives. Many non-Caucasians have sufficient pig-
mentation in their nail beds to prevent the appearance of pallor
even in the presence of a low hematocrit. (This was first pointed

out to me by Dr. Bruce Singh of Australia, and emphasized by
Dr. Liz Torres of Texas.) This error can be avoided by inspecting
the degree of redness and ignoring the total amount of
pigmentation.

Lighting. Another common cause of difficulty is the use of
indoor lighting. The most accurate predictions of hematocrit
values are made in direct sunlight (see similar comments on
scleral icterus, Ch. 10, p. 162). To convince yourself of the truth
of this statement, on a bright, sunny day examine several pa-
tients under incandescent lights in an inner hallway, and then
immediately walk them to a window where their hands can be
examined in direct sunlight.
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Figure 7-24. Corkscrew or pigtail hair on a background of
perifollicular hemorrhages is pathognomic for scurvy. What
other characteristic hemorrhage is seen in this disease? (See
p. 110.) Photograph courtesy of Cliggott Publishing Company.

Abnormalities of the Nail

Leukonychia Totalis

Leukonychia totalis (a completely white nail) may result from a
variety of causes (Zaias, 1980), listed in Table 7-3.

Some of the familial cases of leukonychia totalis may also have
knuckle pads and deafness in a dominant pattern (Bart &
Pumphrey, 1967). Others have multiple sebaceous cysts and renal
calculi (Zaias, 1980).

Incomplete Leukonychia

Incomplete leukonychia, in the form of bands or spots, may be
acquired or inherited. The etiologies include trauma, heavy
metal poisoning, typhoid fever, ulcerative colitis, and for un-
known reasons, myocardial infarction in some patients.

Transverse white bands. Mees’ lines, seen in arsenical poly-
neuropathy, consist of a single transverse white band (Mees,
1919). The same transverse single bands, when they occur in
infectious fevers, are called Reil’s lines. Without an eponym,
these same bands have been seen in acute and chronic renal
failure, thallium toxicity (Grunfeld & Hinostroza, 1964), lep-
rosy, malaria, fluorosis, psoriasis, cardiac insufficiency, pel-
lagra, Hodgkin’s disease, pneumonia, myocardial infarction,

coiled hair in follicle

part of
capillary

ring showing
two buds

Figure 7-25. During the first phase of scurvy when follicular
hyperkeratosis supervenes, the mouth of the hair follicle be-
comes plugged. But the hair continues to grow within it, becom-
ing curledup. This is shown as “coiled hair in follicle” in micro-
photos of the hair follicle of a World War Il conscientious
objector who volunteered for the world's only double-blind ex-
perimental scurvy study. (Half the volunteers were given vitamin
C and half placebo tablets as a supplement to their scorbutic
diet.) When the follicle's plug is eventually knocked loose, the
coiled hair springs out fully formed, like Zeus's wife from his
head. There is nothing intrinsically wrong with the hair itself; its
odd form is due to growing in a plugged follicle (Vitamin C Sub-
committee, 1953). Photograph reproduced with permission of
the Controller of Her Britannic Majesty's Stationery Office.

and sickle cell disease (Hudson & Dennis, 1966). (Given the ex-
cess of causes over eponyms for what is essentially the same
sign, the ambitious student may wish to attach his own name to
some eponymously vacant etiology.)

Hypoalbuminemia, especially if intermittent, may also cause
white transverse opaque bands. A pair of transverse lines (see
Fig. 7-26) were described in hypoalbuminemic patients suffer-
ing from the nephrotic syndrome (Muehrcke, 1956). These lines
are pathognomonic for hypoalbuminemia (Conn & Smith,
1965).

Other Transverse Bands in the Nail

Periods of (intermittent) catabolism due to fever, cachexia, mal-
nutrition, and so forth, will produce Beau’s lines: nonpigmented
indented transverse bands best seen in oblique light. These were
first described by Hillier (Wilks, 1869).

No false positives were seen if Beau’s lines were defined as
transverse grooves running across the greater part of each nail
and occurring simultaneously in all (Robertson & Braune,
1974).

Yellowish bands can be seen after parenteral gold therapy (Fam
& Paton, 1984).

Nail Bands as Calendars

Most of these bands (but not Muehrcke’s lines) can be used to
time an illness by noting their distance from the proximal nail
bed. The nails of the upper extremities grow out in about 120
days (Bean, 1968). However, the rate of growth slows with age
and with local afflictions of the nail bed as well as with systemic
diseases. Toenail growth is much slower than fingernail growth.
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Figure 7-26. While there is no reason that someone could not be twice poisoned with arsenic, Mees' lines are usually single. Double bands
(A) are generally Muehrcke's lines, and diagnostic for hypoalbuminemia, in that they may be reversed with albumin infusions without
waiting for the nail to grow out. Thus, they are not in the nail itself as the other lines are, but in the nail bed. Accordingly, they do not grow
out with the nail like the other bands do and so may not be used for timing illness. A triple Muehrcke line (B) was found in a patient with an
albumin of 3.1 gldl, below normal but above the ceiling of 2.2 gidl given in the original paper (Muehrcke, 1956). What other sign of disease
do you see here? Where are the lunulae? (See Terry’s nails in text.) One trick useful in seeing the lines is to concentrate on the dark bands
separating the light Muehrcke lines.
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Table 7-3. Ditfferential Diagnosis of Leukonychia Totalis

Familial
Autosomal dominant

Local dystrophic disease
Leprosy
Herpes zoster
Fungal infection
Trophic diseases of the upper extremity

Systemic diseases
Adrenocortical insufficiency
Cancer chemotherapy
“Cardiac insufficiency”
Exfoliative dermatitis
Hodgkin's disease
Pneumonia
Tuberculosis
Trichinosis
Chronic arsenic poisoning
Hepatic cirrhosis

Nutritional deficiencies
Zinc deficiency
Pellagra
Hypoalbuminemia, chronic

4-7% of normal persons (Harrington, 1964)

Sources: Terry (1954a) and Zaias (1980).

Half-and-Half Nail

The half-and-half nail (Lindsay, 1967) consists of a nail whose
proximal portion is white to pink and whose distal portion, al-
ways well demarcated, is a dirty red or brown. Originally be-
lieved to be a sign of chronic renal disease, in some populations
it is much more commonly seen with chronic hepatic failure.
The finding is not necessarily abnormal on toenails.

Pigmentary Changes

Darkening of the nails has been reported with many chemo-
therapeutic drugs (Furth & Kazakis, 1987), including azido-
thymidine, bleomycin, doxorubicin, fluorouracil, melphalan,
nitrogen mustard, nitrosoureas, methotrexate, cyclophospha-
mide, and mitoxantrone (Speechly-Dick & Owen, 1988). Black
nails have been seen after radiation and exposure to pho-
tographic developer and hair dye, and in Peutz-Jeghers’ disease,
vitamin B,, deficiency, malignant melanoma, and pinta.

Green nails have been seen with Pseudomonas infection
(Fitzpatrick et al., 1979).

Also see “Yellow nail syndrome” on page 133.

The Lunula

The lunula should be sought on the thumbnail, where normally it
is easily observed. (On small nails with abundant cuticles, the
lunula may not be so apparent.) The lunula disappears or under-
goes “reversal” in catabolic and hypoalbuminemic states. Rever-
sal refers to a red lunula with a white distal nail. (The latter is the
second type of Terry nail.)

The Terry nail has caused an unrecognized confusion because
Terry published two articles on two different abnormal fingernails
in the same journal and year (Terry, 1954a, 1954b). In the first, he
described the white nails of hepatic cirrhosis. Although the distal
few millimeters were usually pink, the lunula was usually ob-
scured. This Terry nail was observed in 82% of patients with he-

patic cirrhosis. Additional causes were chronic congestive heart
failure, diabetes mellitus (especially in the young), pulmonary tu-
berculosis, rheumatoid arthritis, viral hepatitis in convalescence,
multiple sclerosis, and some forms of carcinoma. A few apparently
healthy children and adolescents also had these nails.

In the secondtype of Terry nail, the lunula was suffused a deep
red. Over half the patients with this finding suffered from conges-
tive heart failure. The rest had pulmonary disease, cirrhosis, poly-
cythemia vera, malnutrition, Hodgkin's disease, or other lym-
phoma. These nails were specifically sought and not found in 150
healthy young women nor in patients with nonsystemic diseases
such as hernia or peptic ulcer.

Very advanced. A bluish discoloration of the proximal portion
of the nails is termed the azure lunule. It has been seen in Pseudo-
monas infections of the nails, Wilson’s disease (Bearn & McKu-
sick, 1958), and argyria, as well as following the local application of
mercury, or therapy with quinacrine, chloroquine, or phenol-
phthalein (Whelton & Pope, 1968).

Longitudinal Lines

Splinter hemorrhages in the fingernail beds have their long axes
parallel to the long axis of the finger. Their color should be de-
scribed. Broad (greater than 1 mm width), red splinter hemor-
rhages are seen in trichinosis, Darier’s disease, psoriasis, or in-
fective endocarditis (in which they result from embolic material
or large antigen-antibody complexes). Thin (less than I mm
width), black or brown splinter “hemorrhages”—often in the
nail, not the nail bed—are most commonly due to incidental
trauma and are seen in manual laborers.

Splinter hemorrhages (color unmentioned) have been reported
in 10% to 66% of all hospital admissions (Bishop et al., 1981; Kil-
patrick et al., 1965), and in from 0% (Platts & Greaves, 1958) to as
many as 56% of normals (Robertson & Braune, 1974). Thus,
“splinter hemorrhages” of unspecified color are not pathogno-
monic for endocarditis (see Table 7-4), although many think so.

(In over 25 years of carefully examining the fingernails of all
comers, | have never seen anything like the figures in Table 7-4,
which must be referring to the incidental thin brown and black
splinters that are of little use in the diagnosis of endocarditis or
anything else. In the literature, as far as | have been able to find,
the critical distinction is not made between these “splinters” and
the rare, highly diagnostic broad red type.)

Brown or black streaks, too wide to be splinter hemorrhages
(I mm or more), have been reported in chronic primary adre-
nocortical insufficiency (Bondy & Harwick, 1969), but may also
be seen normally in highly pigmented persons. Black streaks
could also be from a junctional nevus or malignant melanoma
(Fitzpatrick et al., 1979).

Dots

The fingernail beds should be examined for round red spots the
size of a pinhead. When single, such a spot should suggest the
extremely rare diagnosis of a glomus tumor (Phalen &
Mouroulis, 1966). (Such tumors tend to be very painful, which
will help to make the diagnosis.) When multiple, they suggest
the possibility of hereditary hemorrhagic telangiectasia.

Pits
Small “pits” in the nail, 1 mm or less in size, are seen in

psoriasis, and the conditions listed in Table 7-5. Deep wide pits
(about 5 mm in size) are diagnostic of psoriasis.



Table 7-4. Prevalence of "Splinter Hemorrhages” Reported in
Various Conditions

Mitral stenosis 67-86%
Rheumatic fever 27-44%
Purpura 25% (1 of 4)
Nonrheumatoid arthritis 20% (1 of )
Renal disease 20%
Hemodialysis 20% (1 of 4)
Heart disease 15%
Pulmonary disease 12%
Cancer 17%
Hypertension 18%
Hematologic disease 20%

Scurvy (Vilter et al., 1946) 26%
Bacterial endocarditis (Bishop et al., 1981) 13%

Sources: Platts and Greaves (1958) and Zaias (1980).

A Pedagogic Note for Sophomores

Table 7-5 is only for reference, not for memorization. It certainly
is an impressive list of diseases. But if the truth be known, [
have only seen pitting of the nails in psoriasis and in the last
entry on the list. In fact, I have never seen (recognized?) most of
the diseases listed. A few I had never even heard of before.

This note is for sophomores only, because they have not yet
acquired the perspective that comes with experience. More ad-
vanged students have already come to appreciate the lamentation
of Hippocrates: “The art* is long, life is short.”

The reader may well ask whether other authors and other
compilers of lists sometimes describe that which they have not
seen. Yes. That is called scholarship. Are some lists comprised
of secondhand information? Yes. Does that mean that some of
the entries on the list may be wrong? Yes. And are the lists in-
complete? Yes, it must be so. Why, then, should one read the
literature?

Hippocrates also wrote that “experience is deceiving.” It can
only be corrected by further experience. The person who reads
critically and assiduously will vicariously increase his experi-
ence exponentially, and so increase his ability to correct his own
errors.

Dysplastic Nails

Onycholysis. Onycholysis is a frayed appearance to the distal
nail accompanied by an irregular separation of the distal nail
from the nail bed, averaging at least a millimeter or more in
length. Excluding local dermatoses and fungal infections of the
finger, it is seen in hypermetabolic conditions, of which hyper-
thyroidism is the best known.

| have also seen onycholysis as a sequela of chronic amphet-
amine use, and, very rarely, as a manifestation of chronic obstruc-
tive lung disease. In the last, it could be due to a hypermetabolic
state produced by the increased work cost of breathing or by the
phenylethylamines that such patients received. (In former years,
the most popular phenylethylamine was ephedrine, which is hy-
droxylated methamphetamine.)

Onycholysis is also seen in some porphyrias and photosensi-
tivities (Zaias, 1980), in psoriasis (with and without arthropathy), in
Reiter's syndrome, and after treatment with mitoxantrone, dox-
orubicin (Speechly-Dick & Owen, 1988), or captopril (Borders,
1986).

*Hippocrates used the word rechne, which means art, profession, and
craft, all at once.
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Table 7-5. Causes of Shallow Pitting of the Nails Other Than
Psoriasis

Reiter's syndrome

Pityriasis rubra pilaris

Acrodermatitis continua of Hallopeau
Psoriasiform acral dermatitis
Parakeratosis dermatitis

Hyponychial dermatitis

Alopecia areata

Some normal individuals

Source: Zaias (1980).

Onycholysis in association with a brownish discoloration of the
distal third of the fingernails has been seen following erythema-
tous photosensitivity induced by tetracycline (Segal, 1963).
Onycholysis with greenish discoloration suggests Pseudomonas,
which may coexist with a candidal infection (Zaias, 1980).

Koilonychia. Koilonychia is Greek for “hollow nails”; we
now call them spoon nails. The distal and lateral edges of the
nail are lifted up so as to leave a valley or hollow in the center of
the nail. This characteristic contour gives a neat operational def-
inition: a spoon nail is sufficiently concave so that a drop of wa-
ter placed on the nail will not roll off.

Koilonychia is best known as a sign of hypochromic anemia,
being found in 4% of adult patients with iron deficiency anemia
(Kalra et al., 1986).

The figures are somewhat different for infants: In a well-baby
clinic, 22 out of 400 infants were found to have koilonychia (Hogan
& Jones, 1970). Of these 22, 19 had iron deficiency (true positives)
and three did not (false positives). Of 15 age-matched controls
from the group of 378 patients without koilonychia, three had iron
deficiency (false negatives) and 12 did not (true negatives.) If we
assume that the prevalence of iron deficiency among all the infants
without koilonychia was the same as in the infants who were stud-
ied (i.e., 3/15 or 20%), what is the prevalence of iron deficiency in
the entire population 0f400? The sensitivity of koilonychia for the
diagnosis of iron deficiency? The specificity? The predictive value
of a positive test? The predictive value of a negative test? The di-
agnostic accuracy? Make a 2 x 2 contingency table, as shownin
Chapter 1 (p. 6). See Appendix 7-4 for the answer.

It is most interesting that the hypochromic anemias associated
with koilonychia may also be associated with esophageal webs.
This is called Plummer-Vinson syndrome in the United States and
the Paterson-Kelly syndrome in England (Schetman, 1972). But
this precancerous esophageal condition has almost disappeared
with improved nutrition (Larsson et al., 1975). In fact, in one 1975
study there were no cases of Plummer-Vinson syndrome; patients
in the United States with esophageal webs had no higher inci-
dence of iron deficiency anemia than the controls (Nosher et al.,
1975).

Koilonychia may also be familial (Bumpers & Bishop, 1980). It
may be a marker of various congenital disorders, such as Turner's
syndrome or the leukonychia-renal calculi-multiple sebaceous
cysts syndrome. It may be associated with other ectodermal find-
ings, such as palmar keratoses, monolithrix, and steatocystoma
multiplex (Leung, 1985). Finally, it may be acquired, due to carpal
tunnel syndrome, fungal infection, intestinal diseases, or thyroid
dysfunction (Leung, 1985).

Yellow nail syndrome. Yellow or yellow-green nails, which are
also thickened, smooth, slow growing, excessively curved from
side to side, and possibly onycholytic or ridged transversely, form
part of a triad. The second part is lymphedema due to lymphatic
insufficiency (see Ch. 25, p. 446), and the third is pleural effusion
with a high pleural fluid protein concentration (i.e., above 1.5 g/dl).
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Only two of the three findings need be present in any given case,
soitis possible for a patient to have the yellow nail syndrome with-
out the yellow nails (Eastwood & Williams, 1973; Hiller et al., 1972).

Other. Dysplastic fingernails can be seen in an autosomally in-
herited disorder in association with rudimentary patellae, dysplas-
tic elbows and anterior iliac horns, and a renal disease affecting
some but not all of the glomeruli (Perkoff, 1967).

Clubbing

The fingernails become curved and the fingers become
warm, especially at their tips. Hippocrates, Prognosis 17

A Method

1. To detect clubbing, observe the angle between the nail
bed and the base of the finger, the unguophalangeal angle (Lovi-
bond’s angle). This should be less than 180 degrees. (Some
clinicians have the patient place the right and left fingers against
each other, knuckle to knuckle and fingernail tip to fingernail
tip. If there is no abnormality of the angle, a definite rhombus
will be seen between the distal phalanges. But if the unguopha-
langeal angle is greater than 180 degrees, no such rhombus will
be seen (Schamroth, 1976). (Try it on yourself.)

2. As a double check, one should see whether the nail
“floats.” The technique is a simple form of ballottement: press
the distal nail with a finger of one hand, while holding a finger of
the other hand over the proximal nail. If the proximal nail rises
easily through the spongy soft intervening tissue, the nails are
said to “float.”

[tis essential to note the presence or absence of clubbing on
the initial workup since many patients, especially black patients,
have clubbing on a congenital basis. It is my distinct impression
that such congenital clubbing (which obfuscates the use of this
sign in signaling the presence of new disease) is not accom-
panied by a floating nail. However, I have not prospectively col-
lected data on this point, nor have I seen the additional criterion
of a floating nail sufficiently documented in the literature to give
certainty to the similar claims of others on this point.

Clubbing may also be known by the misnomers of pulmonary
osteodystrophy or osteoarthropathy—a misnomer because
chronic pulmonary disease is not the only cause. Congenital
heart disease is another cause that may involve chronic hemo-
globin unsaturation. However, some of the diseases associated
with clubbing are not accompanied by significant cyanosis (e.g.,
endocarditis, chronic renal disease, and severe ulcerative coli-
tis). Finally, patients with the Marie-Bamberger syndrome have
clubbing of all extremities; thick, redundant skin (so-called
pachydermatosis or elephant skin); and possibly the radiologic
bone signs without any of the disease entities associated with
clubbing.

Can clubbing be identified reproducibly? Pyke had 12 physi-
cians and four medical students examine 12 patients and state
whether clubbing was present or not (Pyke, 1954). One finger was
selected from each patient for examination, and unlabeled photo-
graphs of the same finger (front view and profile) were offered to
the same panel. Only one physician was consistent in identifying
the actual fingers and their photographs in exactly the same way.
In only two of the 12 fingers was there any reliable consistency be-
tween examiners. Most of the finger-photograph pairings were de-
scribed in a discordant manner by some examiners. That is, only

the photograph was called clubbing, or only the finger was called
clubbing. But there was no clear trend toward misreading one
more often than the other.

How should one interpret these results? | suggest that it is al-
ways possible to find someone who cannot do a particular task.
Also, the clinically inept operate with no predefined criteria,
whereas the clinically skilled arrive at the bedside with certain ex-
pectations. In Pyke’s experiment, the examiners were required to
produce at exit a written definition of the term “clubbing,” although
none knew beforehand that this would be asked of them. The 16
observers offered 14 different definitions!

Pyke's results should be contrasted with those of a later experi-
ment, in which almost 100% agreement was achieved by nine ob-
servers of 20 patients, who were evaluated for 20 stable physical
signs (Smyllie et al., 1965). In fact, their agreement on clubbing
was superiorto the interobserver rating of tachypnea (which, as an
externally counted event, would presumably be as objective as
one could get).

Plaster casts of the fingers have been used to quantitate the
ratio of the distal phalangeal depth (DPD) to the interphalangeal
depth (IPD). The normal DPD/IPD averages 0.895 for the index
finger, independent of age, sex, and race. A ratio of 1.0 exceeds
the normal average by about 2.5 standard deviations. The DPD/
IPD is greater than 1.0 in 85% of children with cystic fibrosis, and
less than 5% of children with chronic asthma (Hansen-Flaschen &
Nordberg, 1987).

Very advanced. Unilateral clubbing is most commonly caused
by aneurysm of the aorta, or the innominate or subclavian artery. It
has also been seen in recurrent subluxation of the shoulder, axil-
lary tumor, Pancoast syndrome, unilateral erythromelalgia, and
lymphangitis. Unilateral accentuation of clubbing has been seenin
apical tuberculosis, empyema, ulnar neuritis, and brachial plexus
neuroma (Mendlowitz, 1942).

Unidigital clubbing has been seen after trauma to the finger or
themediannerve, in palmar arteriovenous fistulas, insarcoid, with
felons, and with tophaceous gout (Mendlowitz, 1942). Symmetric
but homolaterally unequal clubbing of the fingers is something |
have observed in many black patients, as has Dr. H.J. Roberts of
Florida.

Shape of the Nail: Handedness

Methods for determining handedness in patients who have suf-
fered a stroke are discussed in Chapter 26 (p. 468).

Nail-Fold Capillaries

If one puts immersion oil on the nail-fold, the nail-fold capillary
loop may be visualized with the ophthalmoscope. However, to get
meaningful information from the examination, | strongly advise
using a dissecting microscope.

Two different types of abnormalities (see Table 7-6) have been
described (Kenik et al., 1981). The first, seen in scleroderma and
dermatomyositis, consists of dilated segments, which have a
“bushy” appearance. The second type has a convoluted, tortuous,
“meandering” loop, which in its most extreme form reminds me of a
cylindrical bunch of grapes. These abnormal nail-folds may help
make a specific diagnosis instead of “undifferentiated rheumatic
disease” or “Raynaud's phenomenon, unknown etiology.”

Simply being able to distinguish abnormal from normal is also
helpful, particularly when a history of Raynaud’s phenomenon
(see Ch. 18, p. 345) is remote and ambiguous. (Challenge with a
bucket of ice water may also serve as a useful diagnostic ma-
neuver.)



Table 7-6. Abnormal Nail-Fold Capillaries

Dilated
and Tortuous and
“Bushy” Meandering
PSS 82-94% 0(!)
Dermatomyositis >87% 0(h
SLE 3% 42-75%
MCTD 54% 12%
Raynaud's disease 9% 36%
Normal 0% 0%

Source: Kenik et al. (1981).

PSS, scleroderma (progressive systemic sclerosis); SLE, sys-
temic lupus erythematosus; MCTD, mixed connective tissue
disease.

Appendix 7-1. Answers to the Question in Figure 7-3

In Figure 7-3, the name of the disease is derived from the name
of the material that infiltrated the capillaries of the periorbital
tissue: amyloidosis and amyloid, respectively.

Appendix 7-2. Answer to the Question
in Figure 7-6 and a Note on Terminology
(Expressions of Ignorance)

In Figure 7-6, only the word “mixed” is falsifiable. It refers to
observable physical and immunologic characteristics of the
cryoglobulin. You should train yourself to be constantly self-
conscious about what you are thinking. Asking whether a hy-
pothesis is “falsifiable” (see Ch. I, p. 4) is a helpful device.

All the other words in the diagnosis given to that patient are
cloaks for ignorance. “Cryptogenic,” which means that the
cause is hidden (as in a secret message or cryptogram) is a good
word to use when one means to imply that a bright physician can
decipher the clinical signs and symptoms and eventually dis-
cover the correct diagnosis. But when one means to say lost or
permanently buried (like a body that is sealed in a crypt), a bet-
ter word would be “‘agnogenic,’which says that the cause is un-
known (cf. “agnostic”). “Agnogenic” is a good, honest word if it
comes at the end of a thoughtful, thorough evaluation, but not if
it comes before or in place of such an evaluation.

The term “essential” has been discussed in the section on
blood pressure measurement (pp. 89—-89).

“Idiopathic” is related to “idiot,” which comes from the
Greek word idios, meaning self. It originated among the Greeks
as a term of opprobrium for any person interested in himself to
the total exclusion of his involvement in the common good. The
word “idiot” thus carries no inherent connotation of imbecility
orstupidity. An idioventricular rhythm is a rhythm generated by
the ventricle itself (actually, a “smart” rhythm in cases of com-
plete heart block, in which the alternative is no rhythm at all).
The term “idiopathic” is really an oxymoron, since it means lit-
erally that the thing causes itself. The student should avoid this
mind-warping adjective, and substitute the phrase “of unknown
cause.” (Remember, half of medicine is knowing what you
know, and the other half is knowing what you don’t know.)
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These prefatory words should be sufficient to satisfy ob-
scurantists, who can use them as pedantic preludes to any num-
ber of medical terms, thus disguising ignorance with vacuous
euphony. However, there has recently been a new entry to the
list, “‘spontaneous” bacterial peritonitis, which is apparently a
bastard of spontaneous pneumothorax. With the latter, we know
at least the exact instant of the onset of illness, and the hyperbole
is justified to indicate that no etiology was known to its original
describers, who thought the book of etiologies closed. However,
considering the length to which Spallanzani went to prove to
Bishop Needham that bacteria were not spontaneous (thus help-
ing to prepare the way for the age of microbiology), it is espe-
cially ironic to apply this adjective to an infectious disease.

Appendix 7-3. Predictive Value of
Skin Tags for the Presence of Colonic Polyps

Given that the prevalence of colonic polyps in an asymptomatic
population over the age of 50 is 5% and that the sensitivity
[TP/(TP+FN)] and specificity [TN/(TN + FP)] of skin tags as a
test for polyps are both 0.75, a 2 X 2 table is constructed as
follows for a population of 100:

Polyps
Yes No
Yes | TP = 3.75 FP = 23.75
Skin Tags
No | FN = 1.25 TN = 71.25

Thus, the predictive value of a positive test = [TP/(TP + FP)]
= 13.6%. The predictive value of a negative test =
[TN/(FN+TN)] = 98.3%.

A study ina primary care setting found the predictive value of
a positive test to be 10.2% (Gould et al., 1988). In this study, the
prevalence of colonic polyps was 8.7%. Please note that the pre-
dicted and observed predictive values of a positive test in un-
selected populations are so low as to make this a useless test in
practice.

Although the predictive values of a negative test initially look
appealing, this is not relevant to the issue of which patients
should be further investigated. Stated another way, if the preva-
lence of polyps is 5%, then the prevalence of “no polyps” is
95%. A diagnosis of “no polyps” on every single patient would
be right 95% of the time, and the absence of skin tags increases
that percentage very slightly.

These facts would not have been apparent from the initial pa-
pers unless one made prevalence-dependent calculations, which
showed the limits of the sign and turned out to be extremely
close to what was finally found in practice.

Appendix 7-4. Koilonychia in a Well-Baby Clinic

The prevalence of disease is 94.6/400 or 23.65/100. The sensi-
tivity is 19/94.6 or 20%, the specificity [TN/(TN+FP)] is
302.4/305.4 or 99%, and the predictive value of a positive test is
19/22 or 86%. The predictive value of a negative test is
302.4/(302.4 + 75.6) or 80%. The diagnostic accuracy =
(302.4 + 19)/400 or 80.3%.
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Lymph Nodes

“It showed its first signs in men and women alike by means of swellings in the groin or under the armpits, some of which
grew to the size of an apple or an egg, and these were called buboes.”

The lymph nodes were discovered not by a physician, but by a
Swedish zoologist and botanist named Olof Rudbeck (1630-
1702). They were confirmed by the Danish physician Bartholin,
whose son discovered the glands of that name (see Ch. 22,
p. 401).

The search for lymph nodes is easily one of the most impor-
tant parts of the physical examination, especially in patients with
a fever of unknown origin, weight loss, or known or suspected
carcinomas. For example, on reviewing the oncology records in
his practice, Dr. David Clarkson of Alabama found that 21% had
measurable nodes.

Dimensions

Although this chapter emphasizes the locations of lymph nodes
and some techniques for finding them, there are four dimensions
that must be described for any lymph node that is detected:
1) size, 2) tenderness, 3) consistency, and 4) matting. This is
especially important for persons using this text, who will tend to
find more lymph nodes than others do.

1. As a general rule, lymph nodes bigger than the terminal
phalanx of your little finger are significant. However, the benign
chronic lymphadenopathy of intravenous drug users can occa-
sionally cause larger nodes (Sapira, 1968), and a small node may
be highly significant if it occurs in an unusual location (e.g., in
the preauricular area). In cancer patients, the precise measure-
ment of lymph nodes is an important index of response to
treatment.

Plastic calipers for measuring nodes (or skin-fold thickness) may
be purchased from the sources referenced in Ch. 7 (p. 121).

2. Tenderness usually indicates inflammation. Tender nodes
are usually of clinical importance.

3. Nodes that are stony hard are felt in metastatic neoplasia.
Nodes that are not stony hard but very firm like the rubber on a
pencil tip eraser are often due to Hodgkin’s disease or other
lymphomas.

The adjective “shotty” (not “shoddy”) refers to small nodes
that feel like buckshot under the skin. The size of the shot may
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be large, but the nodes all feel firm, disconnected (not matted),
and generally of the same size.

4. Matted nodes feel as if they are connected, and when one
is moved, the others seem to move with it. Such nodes are found
in metastatic neoplasms and sometimes in primary lymphatic
malignancy. However, matting also occurs in nonneoplastic con-
ditions such as chronic inflammation and occasionally sar-
coidosis.

Lymph Node Groups

Axillary Nodes

Normally, lymph nodes cannot be palpated in the axilla. How-
ever, with the following method it is occasionally possible to find
very small nodes, whose normality is indicated by small size,
lack of tenderness, and lack of matting (if multiple).

A Method

To examine the patient’s left axilla, place your right hand with
your fingers in the roof of the axilla and your palm turned natu-
rally toward the patient. With your other hand, passively abduct
the patient’s arm, advancing your examining fingers superiorly.
Then, to relax the skin folds and give you the best opportunity to
palpate the roof of the axilla, bring the patient’s arm back down
toward his side. Continue by pressing your fingers superiorly
and medially. Next, work your fingertips down the medial wall
of the axilla, trying to catch any lymph nodes in the fat pad and,
lastly, those beneath the fat pad and against the chest wall. Ex-
amine the other side in a mirror image fashion.

Epitrochlear Nodes
A Method

To feel the epitrochlear nodes at the patient’s right epitrochlear
area, grasp the patient’s right hand with your right hand, and
place the palm of your left hand around the distal insertion of the
triceps, as if you were a politician shaking hands (Fig. 8-1). The
fingers of your left hand will now curl medially, pointing ante-
riorly (back at you). With your little finger on the medial epicon-
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e,

Figure 8-1. Palpating for epitrochlear nodes. The examiner’s right hand is shaking hands with the patient’s right hand, while the exam-

iner’s left hand (shown) palpates correctly.

dyle of the humerus, the remainder of your fingers should fall in
or near a groove at the brachialis muscle. This is where the epi-
trochlear nodes will be if they are enlarged (or, rarely, normally
palpable, as in a very thin person). Another reason for calling
this a politician’s handshake is that it is sometimes necessary to
use your hand-grasping hand to pump the arm (extend and flex
the elbow joint) 10 or 15 degrees so as to maximize the exposure
of the subcutaneous anatomy to the palpating fingers. An incor-
rect method is shown in Figure 8-2.

Reverse the procedure for examining the epitrochlear nodes
on the other side.

In the absence of dermatitis or other inflammation of the
hands or forearms, the presence of epitrochlear nodes is an ex-
tremely valuable clue to systemic diseases, such as sarcoid.

Teaching Hint

The best persons in whom to search for epitrochlear nodes are
intravenous drug abusers. (Drug abuse is, of course, a systemic
disease.)

I was told that the type of handshake described above was in-
vented by Sir William Osler when he was Regius Professor of
Medicine at Oxford. Supposedly, he would shake hands in this
way with young men who came to call on his daughter, in order
to search for epitrochlear nodes sometimes found in the systemic
lymphadenopathy of syphilis. Additionally, from this position
the palpating fingers can slip a short distance to feel for the
bounding Corrigan pulse of luetic aortic insufficiency at the
brachial artery.

Question:  Whar is wrong with this story? (See Appendix 8-1
for the answer:)

Cervical Nodes
A Method for Posterior Cervical Nodes

1. Standing in front of the patient, put your fingers over the
posterior cervical area and move quickly from top to bottom,
searching for easily palpable nodes (Fig. 8-3). If you cannot see
the nodes, this doesn’t usually work.

2. Then, start again at the skull, putting your fingers in the
groove behind the sternocleidomastoid and in front of the tra-
pezius. Work your way down the groove, palpating deeply with
almost a scratching motion. Once you have felt such lymph
nodes in a patient, you will unconsciously adopt this type of mo-
tion from then on.

As Stern has pointed out, posterior cervical lymphadenopa-
thy, in the 20th century United States, is very often due to
dandruff.

Anterior cervical nodes are found in front of the ster-
nocleidomastoid. Search for them just after checking for sub-
mandibular nodes.

Other Nodes in the Head and Neck

1. I do not routinely palpate for the preauricular, postauricular,
or occipital nodes. These can usually be seen if significant. When |



Figure 8-2. No matter how often Dr. Vesalius dissects the arm,
he will continue to miss the epitrochlear nodes unless he moves
his hand higher and more posteriorly. See text and legend to Fig-
ure 8-1 for the correct method for palpating for epitrochlear
nodes. Reproduced from Medicine and the Artist (Ars Medica)
by permission of the Philadelphia Museum of Art.

am on a zebra hunt (p. 530), | may palpate for the trapezial nodes,
anterior to the trapezius near its inferolateral insertion, but | do not
remember ever having found critical nodes in that location. (That
is, either there were no nodes, or | had already found nodes
elsewhere.)

2. The preauricular node may be enlarged in lymphoma or
ipsilateral to conjunctivitis in Parinaud's oculoglandular syndrome.
This condition has been variously associated with Leptothrix infec-
tion, cat-scratch fever, viral epidemic conjunctivitis (Ch. 10, p. 166),
and American trypanosomiasis following its inoculation at the
outer canthus by the kissing bug. (In the latter situation, the syn-
drome may be called Romana syndrome. To heighten the confu-
sion, Parinaud’s syndrome (see Ch. 26, p. 455) is also the name
given to paralysis of conjugate vertical gaze, especially upward
gaze, which results from damage in the region of the posterior
commissures, a halimark of pinealoma.)

3. Therearenodes inthe hypothyroid membrane that are nor-
mally not palpable. These nodes may become enlarged and pal-
pable in tracheal carcinoma, in carcinoma of the thyroid, in de
Quervain’s thyroiditis or in Hashimoto's thyroiditis. In association
with carcinoma, they are called delphian nodes, in honor of the
Greek oracle that would foretell disaster to those clever enough to
correctly interpret its usually cryptic messages.

4. The submandibular nodes are arranged along the under-
side of the mandibles in a zone extending a few centimeters medi-
ally. The best way to learn to feel the submandibular nodes is to
find a patient with infected teeth. The submandibular nodes under
the chin have their own adjective, submental. Bimanual palpation
may be useful for detecting submaxillary and submental nodes,
according to Adams (1958).
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Intraabdominal malignancies do not metastasize to submental
nodes. If present and there is no dental pathology, one would do
better to diagnose an independent lymphoma, even in the pres-
ence of known intraabdominal neoplasia.

Supraclavicular Nodes

A Method

1. When searching for lymph nodes in the supraclavicular
fossa, have the patient sit up.

2. Itisa goodideato have the patient perform the Valsalva
maneuver (Kuiper & Papp, 1969), which occasionally brings out
an otherwise inapparent node.

3. Wiener and Nathanson (1976—77) point out that one
should always palpate for supraclavicular nodes with the pa-
tient’s head straight forward and the arms down so as to keep
from “finding” cervical vertebrae or the omohyoid muscle, ei-
ther of which might be incorrectly identified as a node.

In addition to the usual systemic diseases that cause lym-
phadenopathy, cancer of the breast and bronchus may metasta-
size to the ipsilateral supraclavicular nodes. But the left su-
praclavicular nodes may additionally be involved by metastases
from the abdominal organs. In that case, even a single lymph node
may herald an intraabdominal carcinoma, and so is called a sen-
tinel node. (This is the same thing as Troisier's node or Virchow's
node.) While gastric carcinoma is the usual cause, the primary
may be as far away as the testis.

Sentinel nodes may rarely appear in the retrosternal notch.

Inguinal and Femoral Nodes

The locations of these two groups of lymph nodes (Table 8-1) are
shown in Figure 8-4. When enlarged, they can be seen in a thin
patient. Even in an obese patient, they are easily palpable when
enlarged; no specific method is required.

This text makes the distinction between the femoral and ingui-
nal nodes because an old chestnut taught that the former, but not
the latter, would become enlarged in cases of pedal dermato-
phytoses and other nonspecific inflammations involving the
nodes secondarily. While this hypothesis, elegant in its sim-
plicity, has neverto my knowledge been tested, it seems to work.
The converse would state that inguinal nodes are highly predic-
tive of genital or pelvic disease, or depending on the other find-
ings of the case, a systemic disease. In fact, it is my distinct
impression that inguinal nodes meeting the criteria for signifi-
cance implicit in the four dimensions tend to produce biopsy ma-
terial helpful in the evaluation of the patient. But femoral nodes,
especially if they do not meet the criteria, tend to be interpreted
histologically as “reactive hyperplasia.”

While the “hedge” has been called the national flower of patholo-
gists, the problem with “reactive hyperplasia” may result from the
tendency of the surgeon to choose the node that is most easily
accessible, rather than the one that is most deviant according to
the four dimensions.

Very advanced. In massive inguinal lymphadenopathy, there
may be a groove running between the nodes. This occurs because
the fold of the groin is not obliterated between the superior and
inferior inguinal nodes. According to Bailey (Clain, 1973), this
groove is pathognomonic for lymphogranuloma venereum.
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Figure 8-3. Sites of posterior cervical nodes are shown by stars. Arrow indicates the vertebra prominens (See Ch. 16, p. 267). Detail of

Guilliano de Medici by Michelangelo.

I have also seen this groove in a case of squamous carcinoma of
the skin with metastases to the two sets of lymph nodes. This
teaches us that most of the findings in medicine that are well
known for being diagnostic of a disease are in fact not so diagnos-
tic. (Conversely, most of the signs that are diagnostic are not well
known.)

For the attending. It has been suggested (Desprez-Curley,
1979) that biopsy of the inguinal and femoral nodes may now be
delayed until attempts to reach a diagnosis by other means (such
as lymphangiography or cytologic examination of aspirates) fail.

Further improvements in diagnostic techniques as well as the in-
creasing influence of the legal and economic professions will prob-
ably further change the workup of a palpable lymph node. The
point to be made to students is that if you cannot find the nodes,
you cannot do any type of workup.

A word on nomenclature is in order. | have divided the lymph
nodes into two groups according to the way in which | was taught.
Please note the absence of uniformity among systems of nomen-
clature (see Table 8-1). Gray's system has no nodes called “femo-
ral,” and one contemporary system has none called “inguinal.”
Neither system recognizes nodes above the inguinal ligament,
without which Bailey's groove (vide supra) could not exist.
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Table 8-1. A Concordance of Nomenclature for Lymph Nodes in the Groin
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Location Gray (1954)

Wapnick et al. (1973) This Text

Above the inguinal ligament

Just below the inguinal
ligament and horizontal

Superficial vertically grouped
nodes

Deep vertically grouped nodes
including node of Cloquet

(None!)

Superficial inguinal
Superficial subinguinal nodes

Deep subinguinal nodes

(None!)
Horizontal femoral

Vertical femoral nodes (?)

Vertical femoral nodes

Inguinal nodes, superior
Inguinal nodes, inferior

Femoral nodes

Femoral nodes

Popliteal Nodes

I do not routinely check for popliteal nodes. The current teaching is
that lesions on the heel drain to the popliteal nodes before they
drain to those in the groin (vide infra). Presumably, this information
would somehow let one distinguish an anterior foot problem from a

Epitrochlear Node

Figure 8-4. Axillary and inguinal nodes are present, but there
are no femoral nodes visible. Monument of Pope Julius Il by
Michelangelo: The dying slave.

posterior foot problem (a distinction presumably feasible on other
grounds), or it might help in staging lesions of the heel. However, a
lymphangiographic study (Riveros & Cabanas, 1972) of normals
and persons with lesions of the heel supports my disinterest.
Popliteal lymph nodes may be impalpable because the examiner
is inept, because they are so deep, because they are not involved,
or because they do not exist in a given patient. Furthermore, the
invasion of popliteal nodes may either precede or follow the in-
volvement of other groups. The various possibilities cannot be re-
solved without lymphangiography.

The lesson is that the physical examination must not be
stretched beyond its limits.

Paraumbilical Nodes (Sister Joseph’s Node)

Patients with intraabdominal or pelvic neoplasms may have meta-
stases to a paraumbilical node that is easily palpable through the
navel. This node is named after Sister Joseph, who, according to
the legend, became proficient at predicting the results of the celio-
tomy based upon the presence of this node. She felt it while hand-
prepping the abdomen! This node is often called, incorrectly, “Sis-
ter Mary Joseph's nodule,” perhaps because Sister Joseph was
the superintendent at St. Mary's Hospital, a unit of the early Mayo
Clinic (Schwartz, 1987) or because Catholic nuns have tradi-
tionally taken the name of Mary in addition to another name.

Hilar Adenopathy

Posterior hilar adenopathy may be detected on the physical exam-
ination of the chest (see d’Espine’s sign, p. 267).

Evaluating the Clinical Significance of Lymph Nodes

In observing master clinicians, I have noticed that they do three
things that the jejune do not. First, they describe the nodes ac-
cording to the four dimensions. In the case of obvious deviations
from normal, they immediately promote the lymphadenopathy
to the top of the list of findings that must be explained. Second,
they evaluate the lymph nodes within the context of the total set
of clinical findings. Junior students tend to forget this principle
in the rush of clinical duties. (They might want to read about
diagnostic strategies (Ch. 27) before doing the assessment of a
patient with lymphadenopathy.) Third, they distinguish between
local and generalized lymphadenopathy (involving more than
two separate anatomic regions), which have a separate differen-
tial diagnosis. Some of the causes of local adenopathy have been
mentioned above or are discussed in the chapters pertaining to
the specific region. Some causes of generalized lymphad-
enopathy are listed in Table 8-2.
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Table 8-2.  Some Causes of Generalized Lymphadenopathy

Infectious
Scarlet fever
Rheumatic fever
Brucellosis
Secondary syphilis
Rubella
Tularemia
Bubonic plague
Infectious mononucleosis
Tuberculosis
Cat-scratch fever
Measles
Toxoplasmosis
Sporotrichosis
African sleeping sickness
Chagas' disease
Kala-azar
Acquired immune deficiency syndrome (AIDS) and AIDS-

related complex (ARC)

Metabolic
Gaucher's disease
Niemann-Pick disease
Hyperthyroidism

Neoplastic
Lymphatic leukemia
Hodgkin's disease
Other lymphoreticular malignancies

Collagen-vascular disease
Still's disease
Rheumatoid arthritis
Systemic lupus erythematosus
Dermatomyositis

Miscellaneous
Phenytoin ingestion
Amyloidosis
Serum sickness
Sarcoidosis
Scabies infestation
Intravenous drug abuse

Appendix 8-1. What Is Wrong
with the Story About Osler?

First, epitrochlear nodes are not completely sensitive nor patho-
gnomonic for secondary syphilis. Second, Corrigan’s pulse is
not completely sensitive or pathognomonic for aortic insuffi-
ciency, whether of luetic or other etiology. Third, this method
cannot detect the primary luetic chancre, which would be the
most likely way to transmit syphilis in the course of an evening.
Secondary lues might not be genitally infectious, and tertiary
cardiovascular lues might well be noninfectious. Fourth, would
Osler have palpated through a jacket? Finally, Osler and his wife
never had a daughter.
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The Head

“At the place where this battle was fought I saw a very odd thing, which the natives had told me about. The bones still lay
there, those of the Persian dead separate from those of the Egyptian, just as they were originally divided, and I noticed that
the skulls of the Persians are so thin that the merest touch with a pebble will pierce them, but those of the Egyptians, on the
other hand, are so tough that it is hardly possible to break them with a blow from a stone. I was told very credibly, that the
reason was that the Egyptians shave their heads from childhood, so that the bone of the skull is indurated by the action of
the sun—this is also why they hardly ever go bald, baldness being rather less common in Egypt than anywhere else. This,
then, explains the thickness of their skulls; and the thinness of the Persians’ skulls rests upon a similar principle: namely
that they have always worn felt skull-caps, to guard their heads from the sun.”

Inspection

Self-Study

Before reading this chapter, inspect the first six illustrations
without reading the legends. For each, commit to writing:
1) what you see and 2) a diagnosis (if you can).

Trauma

In cases of trauma or coma of unknown cause, examination of
the skull is especially important. Look for bruises, swellings,
and cerebrospinal fluid otorrhea or rhinorrhea (see Ch. 12,
p. 218).

A bruise over the mastoid signifies a middle fossa hemorrhage
(Fig. 9-1A) from a basal skull fracture. In Great Britain, this is
called Battle’s sign, although it was first noted by Sir Prescott
Hewett. (In the United States, the same eponym and significance
have been attached both to blood behind the eardrum and a
bruise posterior to the mastoid.) Battle’s sign may be on the
same side as the fracture, or on the opposite side, or, in the case
of some fractures close to the midline, can actually be bilateral.
It does not appear until 3 to 12 days after the trauma. The sensi-
tivity of the sign is only 2% to 8%, but the predictive value of a
positive test is essentially 100% (Alter et al., 1974).

False negatives were noted by Battle, who stated that “it is nec-
essary for the production of this sign that there should be a com-
plete fracture, one penetrating both tables” (Battle, 1890).

He also discussed false positives due to external trauma to the
mastoid. These were invariably accompanied by ecchymosis over
the parietal area and the external ear. Furthermore, the false-posi-
tive ecchymosis appeared almost immediately, without the previ-
ously described delay in true Battle's sign, in which the blood mi-
grates from a distant point. Experiments supporting this idea are
also recounted in his original paper.
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Battle's paper was actually a compendium of signs of basal skull
fracture, including anterior basal skull fracture (presenting with
conjunctival and eyelid hemorrhage, epistaxis from one nostril,
unilateral proptosis (p. 158), unilateral conjunctival chemosis
(p. 164), or cranial nerve dysfunction) and what Battle called “optic
neuritis,” but would today probably be called papilledema (see
p. 179).

Raccoon eyes (Fig. 9-1B) could come from either external
trauma with no skull fracture, or from a skull fracture, or from
intracranial bleeding. Thus, the raccoon eyes are of less diagnos-
tic value than Battle’s sign.

Raccoon eyes should be distinguished from amyloid eyes
(Ch. 7, p. 109).

Since head injury is frequently associated with cervical spine
injury, the presence of any of these signs reinforces the impor-
tance of protecting the cervical spine until injury to that region
can be ruled out.

A Comment on Contemporary Terminology

The head is presently described, when it is described at all, as
normocephalic. (Actually, the head is “normal.” It is the patient
who is normocephalic!) However, if everyone is ‘“normoce-
phalic,” it seems superfluous to say so.

“Normocephalic” was previously used as a descriptor that
meant that the patient was not brachycephalic or dolichocephalic,
anthropologic terms defined by specific measurements of the cra-
nial dimensions. These were erroneously thought to have diag-
nostic import, but have now been abandoned.

Later, “normocephalic” was used to mean that the skull did not
have burr holes or frontal bossing. (Burr holes were formerly
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Figure 9-1. A, Battle's sign. B, Raccoon eyes. This gentleman
returned home late one night after a symposium, awakening the
next morning amnestic for the events of the evening and unable
to recognize his wife. The further discovery that his wallet was
missing suggested that he had been set upon by villians, a sus-
picion that was heightened with the appearance of these skin
signs. The herpetic outbreak (which is bilateral) was posttrau-
matic. Additionally, there was blood behind the left tympanic
membrane (ipsilateral to Battle'’s sign), and left papilledema,
presumably due to hemorrhage down the optic nerve sheath.
The initial CAT scan revealed bifrontal intracerebral hemor-
rhages and a right temporal hemorrhage, but missed his basal
skull fracture, which was later seen on a repeat skull film taken
after the Battle’s sign was recognized.




placed as a diagnostic for subdural hematomas, a procedure
made obsolete by the CAT scan.)

Frontal bossing is a sign of congenital heart disease, syphilis,
or, in the elderly, Pagets disease. Unfortunately, such diag-
nostically useful bumps have been thrown out with the bath water
of phrenology.

Note that normocephaly, as a diagnostic sign, is 100% sensitive
foralmost all diseases. However, it is of approximately zero predic-
tive value, either in the positive or the negative sense.

Movements of the Head

The bobbing of the head fore and aft during systole is called de
Musset's sign (see Ch. 17, p. 311). It may be seen in aortic insuffi-
ciency or any other high stroke volume condition. Lateral systolic
head bobbing is a sign of severe tricuspid regurgitation.

Dyskinetic movements or dystonic posturing of the head are
seen in primary neurologic diseases and in both the dystonias and
the tardive dyskinesia associated with dopaminergic blockers
such as the phenothiazines (see Ch. 26, p. 476).

Torticollis is discussed in Chapter 24 (p. 415).

Facies

A Pedagogic Note

The appearance of the face is quite characteristic in a number of
congenital disorders and systemic illnesses. Only a few exam-
ples can be presented here.

Scleroderma

Patients with scleroderma (progressive systemic sclerosis, or
PSS) have a pinched nose, a mouth that will not open far (see
Ch. 13, p. 222), and a shiny, tight skin. The usual wrinkles of
time can become obliterated, but because of the pinched nose
women so affected still do not look younger than their age.

Morphea or localized scleroderma (to be distinguished from
PSS) may present with a vertical patch of scar over the skull.
This “duelling scar” looks like a healed saber blow or coup de
sabre.

Endocrine Disorders

Myxedema. The patient shown in Figure 9-2 has myxedema
(primary hypothyroidism). In addition to the coarse hair and dry
rough skin (see Ch. 7, pp. 127 and 119), there is a puffy ap-
pearance and a yellow hue (from increased carotene). (The
nephrotic syndrome has a similar appearance, in which the
puffiness is due to hypoproteinemic edema, and the yellow hue
is due to urochromes.)

Sipple’s syndrome. The typical facies of a patient with Sip-
ple’s syndrome, one of the multiple endocrine adenomatosis
syndromes, is shown in Figure 9-3. Notice the thickened tarsal
plates, the triangular shaped face, and the thick lips. (This pa-
tient’s mucosal neuromas may be seen in Fig. 13-1.) Such pa-
tients also tend to have a Marfanoid habitus. They are at risk for
bilateral medullary carcinoma of the thyroid and bilateral
pheochromocytomas.

Cushing's syndrome. Obese persons with diabetes and hy-
pertension are frequently suspected of having Cushing’s syn-
drome, although the vast majority of them do not. Buccal fat
pads and moon facies are considered to be reliable signs of
Cushing’s syndrome. To check for buccal fat pads, stand directly
in front of the patient and try to see his ears. Facial fat sufficient
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Figure 9-2. The classic facies of myxedema. Photo courtesy of
Dr. Chris Casten of Illinois and Cliggott Publishing Company.

to obscure normal ears is a positive sign (although the patient
still may not have Cushing’s). Protuberant ears can be the cause
of a false negative. The patient pictured in Figure 5-3 has the
diagnosis of Cushing’s, but does not have buccal fat pads
obscuring his ears (hence he has a false negative). The specif-
icity of this test is still high because most of the patients who do
not have this sign will also not have the disease. This reemphas-
izes the importance of the prevalence of disease and shows why
specificity is a less useful concept than predictive value.

For the attending. One is probably safe in “ruling out” Cush-
ing’s syndrome based on any physical finding that you wish to of-
fer, because it is so rare. (When betting, always bet that the patient
does not have Cushings. It is such a rare disease that you will usu-
ally be correct.) But in all fairness to the students, you should point
out that you are playing the prevalence game.

Figure 9-3. The typical facies of Sipple’s syndrome.
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Polycythemia Rubra Vera

The facies of the patient with polycythemia rubra vera have been
described as “man in the moon” or “nutcracker” (Fig. 9-4). The pa-
tient tends to be thin-faced, almost dolichocephalic (“fish-headed”;
narrow, deep skull), with a prominent nose looking down over the
mouth toward a prominent, thin chin, which points upwards. The
last two patients presented to me as “proven” polycythemia rubra
vera, in whom | “predicted” these facies before seeing the patient,
were actually brachycephalic (“short headed”; the skull has a
broad face, relative to the A-P dimension). Their pseudonutcracker
facies were caused by their being without their dental plates. Inter-
estingly, both patients were later shown to have secondary forms
of erythrocytosis.

Congenital Syphilis

The facies of congenital syphilis, including Hutchinson's teeth, is
described in this case report (Hutchinson, 1859):

Henry C., aged 14, admitted on account of the remains of
chronic keratitis in both eyes. All congestion had long since dis-
appeared and only dim white interstitial clouds of opacity re-
mained. The bridge of his nose was broad and rather flat; teeth
most characteristic, being notched and tuberculated. There
were wide spaces between the incisors, and all the four canines
showed a central tubercle. [The teeth are better described in
Ch. 13, p. 224; the nose in Ch. 12, p. 215.]

(N (111888 0N

Figure 9-4. In polycythemia rubra vera, but not in secondary
polycythemia, there is a “nutcracker” face. That is, when
viewed in profile, the nose and the chin seem to be pointing at
each other. Some prefer to call this a “man in the moon” face (a
quarter moon). However, this particular patient is quite pale.
Why? Write down your reason. (Answer is in Appendix 9-1.)
Photograph courtesy of Dr: A.K. Sharma of Missouri.

Bruegel’s Syndrome

The dyskinetic facial movements of Bruegel's syndrome are illus-
trated in Figure 9-5.

Smoker’s Face

About half the people who have smoked cigarettes for 10 years
will have a characteristic facial appearance. The features appear
gaunt, and the skin is wrinkled, atrophic, and gray. The com-
plexion may be plethoric, with a slightly orange, red, or purple
cast. Age, exposure to sun, and recent weight change failed to
account for the differences between the smoking and the control
groups (Soffer, 1986).

Hippocratic Facies

Hippocrates described the facies of a patient dying after an ex-
hausting iliness thusly: “the nose sharp, the eyes sunken, the tem-
ples fallen in, the ears cold and drawn in and their lobes distorted,
the skin of the face hard, stretched, and dry, and the color of the
face pale or dusky” (Lloyd, 1978).

Facial Expression

Observe the face while checking for pain during the physical ex-
amination, especially when evaluating a patient with abdominal
pain. Gentle pressure over an inflamed appendix is both painful
and nauseating, so that in some cases of acute appendicitis, the
patient not only grimaces or winces but also curls the upper lip
(see Fig. 20-8) (Odom, 1982).

Figure 9-5. Brueghel's syndrome, an apparently isolated dys-
kinesia presenting in middle life, may actually be a focal man-
ifestation of the syndrome of adult-onset torsion dystonia (Mars-
den, 1976). Photograph of “The Gaper” by Brueghel, the Elder,
courtesy of the Musées Royaux des Beaux-Arts, Brussels.



Of course, the facial expression can also give important clues
to emotional states (see Ch. 26, p. 522).

An expressionless or masklike face is characteristic of Parkin-
son’s disease.

Rash

Rashes that involve the face are generally described under the
examination of the skin. There is one rash that may occur only
on the face that is of particular diagnostic importance, the malar
rash of systemic lupus erythematosus (SLE).

The malar rash is one of the 11 criteria of the American Rheu-
matism Association for the diagnosis of SLE (Tan et al., 1982).*
Four of the 11 are required to make the diagnosis. However, the
diagnosis may be made with a probability greater than 96% in
the presence of only three criteria, if malar rash (or discoid rash,
photosensitivity, renal disorder, neurologic disorder, or immu-
nologic disorder) is one of them (Manu, 1983).

The malar rash of SLE can, on occasion, spare the bridge of the
nose. The presence of a malarrash in a patient with a clinical pic-
ture compatible with either SLE or thrombotic thrombocytopenic
purpura makes the diagnosis of the former disease.

The malar rash needs to be distinguished from the malar flush,
which may be seen in mitral stenosis or pulmonic stenosis (Fig.
9-6A and Ch. 17, p. 321).

Tuberculosis involving the malar area is called lupus vulgaris
(Fig. 9-6B).

Patients with the chronic metastatic ileal (classic) carcinoid syn-
drome may have a vascular, violaceous malar rash. However, pa-
tients with the gastric variant of carcinoid do not seem to get that
lesion, but rather a bright-red geographic erythema, not confined
to the malar area, with serpentine borders. Patients with the third
(bronchial) form of the carcinoid syndrome get yet another facial
lesion, including chemosis (see p. 164), facial swelling, parotid
swelling, periorbital edema, and lacrimation. These are here pre-
sented as empiric findings; you may wish to read about their bio-
chemical bases in a specialty text.

A Note on the Case Record

When one of the above diagnostic facies is recognized, it is often
moved into the “general appearance” section of the case record.
Similarly, if the face suggests a certain affective disorder, then
the information is usually moved from the “head” section and
inserted into the “mental status” section. (Other examples of
“highlighting” the findings by moving them out of their custom-
ary portion of the case record are discussed in Ch. 4.) The im-
portant teaching point is that when the examiner fails to present
negative findings in their proper topologic place, they are soon
dropped from his routine, and are later missed even when
positive.

*The others are: 2) discoid rash, 3) photosensitivity, 4) oral or nasal
ulcerations, 5) nonerosive arthritis of at least two joints, 6) serositis
(pleuritis or pericarditis), 7) renal disorder (persistent proteinuria of
more than 500 mg/day or the presence of cellular casts), 8) neurologic
disorder (seizures or psychosis), 9) hematologic disorder (hemolysis or
WBC < 4,000/mm3 on two measurements, or lymphocytes < 1,500/
mm?3 on two measurements, or platelets less than 100,000/mm?, 10) im-
munologic disorder (LE cells, anti-native DNA antibodies, anti-Smith
antibodies, or a biologic false-positive test for syphilis for more than 6
months), and 11) antinuclear antibodies.
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Palpation

Palpation of the skull is most important in the examination of the
infant, which is beyond the scope of this text. In the adult, the
fontanelles have closed, and the ma jor purpose of skull palpation
is to find unexplained lumps in the scalp. Having never found
one (not previously reported by the patient) that was not either a
wen or lipoma, I have dropped this procedure from my routine
examination. (Some may object to dropping parts of the routine,
on the basis that “if two generations stop it, it becomes lost.”)

Palpable crepitus is found in association with skull rarefaction
diseases, such as syphilis, infantile rickets, and hydrocephalus
(“French,” Hart, 1985).

Formerly, we palpated allskullsfor burr holes toseeifthe patient
had ever been investigated for subdural hematomas, especially if
the patient was comatose or suspected of having Munchausen's
syndrome (see Ch. 2, p. 24).

The areas over the maxillary and frontal sinuses may be
tender if the sinuses are infected. The mastoid may be tender to
palpation in postauricular lymphadenitis, otitis media, and acute
(but not chronic) mastoiditis. (The lymphadenitis may be diag-
nosed simply by finding the involved node, leaving only the
other two to be differentiated, as follows.)

Just above the auditory meatus, the temporal bone contains a
recess shaped like a quarter moon (dark side down). This is called
the suprameatal triangle of McEwen. Try feeling this on your own
temporal bones right above the insertion of the external ear. The
recess is a little posterior to the uppermost part of the external ear
insertion, at 1 o'clock on the left and 11 o'clock on the right. This
area is tender in mastoiditis, but not in otitis media, assuming that
you have not disturbed the external ear while performing the test.

The posterior aspect of the junction of the external ear and the
mastoid forms an angle that is obliterated in some cases of mas-
toiditis, but never in external otitis, even if complicated.

Very advanced. Mastoiditis in the presence of a sixth cranial
nerve palsy is called Gradenigo’s syndrome. There may also be
pain in the distribution of the ophthalmic branch of the fifth cranial
nerve. Rarely, mastoiditis may be associated with an ipsilateral
seventh nerve palsy with sparing of the lateral rectus. These are
not seen in adequately treated cases of petrositis, mastoiditis, or
meningitis, and their occurrence during treatment should be a
warning that the advantages of the antibiotic era are being lost,
usually through injudicious trust in a son of ceph du jour.

Percussion

1. In children, tapping a hydrocephalic skull produces a
sound like that from a “cracked pot.”

2. Some old-time clinicians believed that the skull overlying
a mass lesion was decidedly more tender to percussion than the
normal side. Thus, they would percuss the skull to see if one
(and only one) side was tender enough to make the patient
wince. The clinician who did this was trying to lateralize the
lesion, but not based upon the percussion note. On the other
hand, auscultatory percussion may be able to lateralize such
lesions regardless of whether or not the patient winces to
percussion.

3. Percussion of the head can also be used to detect disease
of the vertebral column:
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Figure 9-6. A, Malar flush. Note the erythema (not a scaling rash) that does not cross the bridge of the nose. B, The malar or “wolf” rash.
(This is a scaling rash, not just an erythema. “Wolf” is English for “lupus.” In some parts of the world, the most common cause of the lupus
rash is lupus vulgaris, which is due to tuberculosis. But in the United States, systemic lupus erythematosus is more “vulgaris” (common)
than facial tuberculosis. Note that the rash crosses the bridge of the nose (in this case) but does not extend above the eyebrows. (Dr. René
Wegria of Missouri had considerable experience with lupus vulgaris. It was the custom to make the diagnosis by placing a glass slide against
the lesion and exerting downward pressure on the lesion. When viewed through a slide thus held, lupus vulgaris had the appearance of
cooked kernels of corn.) C, A true butterfly rash of systemic lupus erythematosus, sketched from a patient of Dr: Joe Hardin of Alabama. The
rash extends above the eyebrows. Although quite rare, this true butterfly rash is probably pathognomonic for systemic lupus erythematosus.

D, Another butterfly rash from a patient with acute systemic lupus erythematosus. Photo: David, by Michelangelo, with superimposed
lesions.



A Method

Have the patient sit or stand erect. Place one of your hands on top
of his head and strike it with your other hand. (Interposing one
hand minimizes the patient’s direct discomfort from the blow.) If
the patient is properly positioned, the impulse wave from the
blow will travel down his vertebral column. If the patient has
vertebral column disease, this maneuver may cause remote pain
at the site of the affected vertebra. (False negatives occurred in
patients with small vertebral metastases, in whom the cortex of
the bone was radiographically intact.)

Auscultation

A Method

In a quiet room, listen over the frontal regions of the skull, the tem-
ples, the mastoid processes, and the atlantooccipital regions
(Fisher, 1957). Also listen over the eyeballs (see Ch. 10, p. 202).

Significance of Bruits

Skul! bruits in apparently normal children were first described in
1834. They were found by Still in 4% of children from age 4 to 16
years, by Bellin 6% of “young children,” by Osler in 13% ofchildren
under 3 years after the fontanelles had closed, and by Henoch in
73% of rachitic children with delayed closure of the fontanelles.
They have also been described over the unclosed fontanelles of
5% to 19% of children between 1 and 1.5 years old, but none over
25 years (Dalsgaard-Nielsen, 1939); in 42% of those under 4
years; and in 84% of children with “delayed dentition.” The authors
who reviewed these studies confirmed that spontaneous bruits
were frequent in children, but decreased after age 10.

In adults, spontaneous bruits were found in 0% (Mackby 1942);
1% (Wadia & Monckton, 1957); and 6% (of 16), only some of whom
had angiograms (Allen & Mustian, 1962). Such spontaneous bruits
should suggest an intracranial angioma, the prevalence of the sign
being reported, in various series of angiomas, as 5.5%, 19%, 38%,
50%, 82%, and, by Cushing, 89% (Wadia & Monckton, 1957). True
positives have also beenobservedin medulloblastoma (1), cranio-
pharyngioma (1), astrocytoma (1), glioma (1), subdural hematoma
(1), and hemangioblastic (arteriovenous) malformation (Mackby,
1942).

Some have demonstrated evoked bruits in children by alter-
nately compressing each carotid artery in turn, a technique not
usedbyothers (Wadia & Monckton, 1957). Such evoked bruits are
also quite common in adults.

The causes of systolic murmurs over the skull are summarized
in Table 9-1. Causes related to carotid vascular disease are dis-
cussed in Chapter 18. But the sensitivity of a skull bruit for carotid
occlusion was 0% in one series (Silverstein et al., 1960).

Continuous murmurs, with systolic accentuation, are heard in
carotid artery-cavernous sinus fistula and in 50% to 82% of intra-
cranial angiomas (Allen, 1965). In both cases, the diastolic compo-
nent can be made to disappear and the systolic component to de-
crease remarkably by bilateral jugular venous compression. With
the former, compression of the ipsilateral carotid artery will de-
crease the murmur but will not abolish it completely. In older per-
sons, the increased blood flow through the hypervascular frontal
bone of Paget's disease may produce a continuous murmur over
the affected area.

The sensitivity of a loud harsh machinery murmur was found to
be 18% to 29% for arteriovenous malformation, 8% for angioma,
17% for tumors involving the fourth ventricle and producing hydro-
cephalus, and 0% for glioma, meningioma, Lindau-Hippel dis-
ease, pituitary tumor, or acoustic neurinoma. The total prevalence
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Table 9-1. Differential Diagnosis of a High-Pitched Systolic Bruit
Over the Skull

Common
Occlusion of the contralateral internal carotid artery
Arteriovenous fistula
Cerebral angioma
Glomus jugulare tumor
Radiating aortic murmur
Scalp angioma

Rare
Saccular aneurysms
Vascular meningioma
Arteriosclerotic plagues
Brain tumor compressing an artery
Paget's disease
A vascular thyroid gland
Coarctation of the aorta
Increased intracranial pressure in children
Subdural hematoma (one case) (Allen, 1965)
Intracerebral hematoma (one case) (Allen, 1965)
Migraine during the attack (one case) (Allen, 1965)
Normal persons

Source: Fisher (1957).

in a large neurologic experience was only 0.5% (Dalsgaard-
Nielsen, 1939).

Significance of Breath Sounds and Voice Sounds

Breath sounds may be louder over an area of Paget's disease than
over normal skull. Voice sounds ausculted over the skull are louder
and of greater clarity when the stethoscope is over an osteolytic
metastasis than when it is over the normal skull (Green & Joynt,
1961).

Special Maneuvers

Thermal Palpation

It is sometimes possible to detect a palpable generalized warmth
emanating from the scalps of patients with hypermetabolic states,
such as hyperthyroidism.

A Method (modified from that taught

to me by Dr. Ted Danowski of Pennsylvania)

Place one hand lightly on top of the patient’s hair, not touching the

skin, and your other hand (the “control” hand) on top of your own

hair, each hand equidistant from the scalp. (This method is based

on the same principle used by grandmothers for detecting fever.)
In Paget'’s disease, there may be a local warmth. To detect this,

the fingers must actually touch the skin.

Transillumination

A Method

To transilluminate the frontal sinuses, sequentially place a very
bright penlight in the patient’s supraorbital notches and compare
the sides. (The light from the otoscope or the penlights supplied
by drug detail men is not bright enough).

To transilluminate the maxillary sinuses, have the patient
hold a very bright penlight midline in his mouth while the exam-
iner observes the relative intensity of the glows at the lower
eyelids.
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If the light is not strong enough, the bulb may be sequentially
placed at the gum line medially to the last upper molar on each
side, directed toward the sinus. Alternatively, the penlight may
be placed externally at the inferior portion of each orbit, and the
glow observed through the palate.

It should be obvious that the test must be performed in a com-
pletely darkened room, but I have seen its supposed uselessness
demonstrated by performing it in daylight!

Interpretation

A unilaterally opaque maxillary sinus is always abnormal
(Evans et al., 1975).

Another Method

Transillumination is another example of the need for a special text-
book of physical diagnosis for black persons. It can be very difficult
to see the skin transillumination in a highly pigmented patient. If
both sides fail to transilluminate well, is this due to bilateral dis-
ease, or bilateral normality beneath a dark skin?

1. Have the patient close his eyes.

2. Transilluminate from the mouth (as above).

3. Askthe patientto give a handsignalif he has a perception of
light, and if so, in which eye (or eyes).

4. Have the patient open his eyes and fix at a far point. If both
eyes show a pupillary red reflex (with the light shining in the
mouth), the sinuses transilluminate bilaterally. Caveat: again a
very strong lamp is needed to make this test work.

The method given above for shining the light from the inferior
orbital position and observing at the palate also works well for
black patients.

Diagnostic Accuracy

While still getting good correlation between transillumination of
the frontal sinuses and subsequent roentgen examination, others
have noted less success with transillumination of the maxillary
sinuses (Spector et al., 1981).

From the earlier literature, the diagnostic accuracy of tran-
sillumination of the maxillary sinuses was 68% in one large se-
ries (McNeill, 1963). But false positives and false negatives
have both emerged, the exact numbers varying with whether ra-
diologic examination or puncture fluid analysis was used as the
gold standard. The latter is an important issue, as radiologic ex-
amination has a diagnostic accuracy (when compared with fluid
analysis) of only 76%, 86%, and 89% in three series (Ballantyne
& Rowe, 1949; Burtoff, 1947; McNeill, 1963). Further, there is
an inter-rater variability between examiners of the roentgeno-
grams, so these figures are subject to further variability in at-
tempted replication.

At the present time, transillumination is a convenient, acces-
sible, noninvasive diagnostic method, although it is not intended
as a substitute for sinus films. If positive, it should be followed
by roentgen examination. Either imaging procedure should be
repeated if the clinical picture becomes disparate with an ini-
tially negative result.

Auscultatory Percussion

Guarino has adapted the technique of auscultatory percussion
(see Ch. 16, p. 271; Ch. 20, p. 381; and Ch. 24, p. 430) to examina-
tion of the head and brain (Guarino, 1982a,b).

A Method

1. Imagine a horizontal plane across the upper border of the
helices of the ears, extending bilaterally from the forehead to the
occiput (Fig. 9-7). The anterior starting place is the palpable verti-
cal ridge on the side of the forehead.

2. Apply the diaphragm of the stethoscope (Guarino, personal
communication, 1984) to the patient's head, methodically alternat-
ing, from one side to the other, at corresponding anatomical points
along the plane. If the hair is exceptionally thick or is matted by hair
spray, place the rubber edged bell beneath the hair (Guarino,
1982b).

3. Apply direct percussion lightly and with equal intensity,
using the pulp of a finger (not the fingertip), at a point marked in the
midline of the upper forehead, well above the frontal sinuses. (The
frontal sinuses extend about 3 cm above the supraorbital ridge and
have a breadth of about 2.5 cm. They normally produce dullness
and can confound the examination).

4. Listen for differences in sound between the two sides of the
head as you continue tapping.

5. Withthe same technique, progress toward the vertex in ad-
ditional planes, less than the diameter of the stethoscope dia-
phragm apart.

Inter pretation

An intracranial mass lying in the path of the generated sound will
produce a distinct dullness over time compared with the other
side. Some listeners do not hear a dullness so much as they hear
a difference in sound intensity (Guarino, 1982b). A decrease in
dullness over time suggests resolution and a favorable prognosis.
The technique is particularly useful in following patients with a sub-
dural hematoma (Guarino, personal communication, 1988).

Horizontal Plane
Above Ear
\
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Vertical Ridge

Marked
Point of Percussion
N

Figure 9-7. Auscultatory percussion of the head. (The di-
aphragm piece with a double-lumen stethoscope is preferable to
the single-lumen stethoscope shown here.) Figure courtesy of
Dr: John Guarino of Idaho.



Results

False negatives occurred in 14% of 51 patients with abnormal com-
puterized axial tomography (CAT) scans. These seven instances
were due to four cases of diffuse cerebral atrophy, one case of a
small left parietal infarct, one case of a 1 cm pontine tumor, and
one case of a 2-cm thalamic mass near the midline. (Auscultatory
percussion became positive when that lesion reached 4 cm
[Guarino, 1982a].)

However, fewer false negatives occurred with this method than
with the CAT scan. There were 11 patients with hemiparesis from a
stroke, who still had a normal CAT scan at the time that ausculta-
tory percussion was positive for a lesion on the side opposite the
hemiparesis.

False Positives

Of the 27 patients with normal CAT scans and no hemiparesis or
other evidence of stroke, two had abnormal findings on ausculta-
tory percussion, giving a 7% false positive rate. (These 27 patients
were referred to as “healthy,” but it is not clear why they underwent
a CAT scan.)

Comments

1. Otherworkers have been able to confirm the utility of ausculta-
tory percussion (Campbell & Wren, 1982; Weinhold, 1983).

2. Of the patients suspected of having subdural hematoma,
there were no false negatives by auscultatory percussion.

3. The best place to search is in the fronto-parietaltemporal
areas within 6 cm above the helices of the ears.

4. Continued refinement of this technique has involved the visual
recording of the sound waves. Unilateral dullness can now be
seen as well as heard in meningitis, encephalitis, multiple
sclerosis, coma of metabolic origin(!), and contusions with lo-
calized edema. That this is not due to inherent asymmetry of
the cranium is shown by the fact that the percussion note
changes may be altered with time, as in brain tumors undergo-
ing treatment with radiation or steroids (Guarino, personal
communication, 1984).

5. Aswithauscultatory percussionof other parts of the body, mu-
sicians who play percussion instruments such as the drums,
guitar, piano, and so forth, may tend to miss differences by
changing the intensity of percussion. They must learn to swing
the percussing finger a given distance each time, and not ad-
just the blow to the sound as they would if they were playing a
musical instrument.

Very advanced. A patient discovered that scratching an area of
skull over an osteolytic metastasis produced a “hollow feeling”
(Wei, 1984).

Appendix 9-1. Answer to Question in Figure 9-4.

The patient is anemic due to the marrow failure of agnogenic
myeloid metaplasia, his polycythemia rubra vera having burned
out.
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10
The Eye

“The eye is the window on the soul.”
Talmud

Order of the Examination

Although the examination of the eyes is recorded after the exam-
ination of the head, one might want to proceed directly to exam-
ination of the pupils, after checking the vital signs, particularly
in a patient who has an altered mental status or is severely ill.

For medicolegal reasons, visual acuity should be checked be-
fore proceeding with the rest of the eye examination, especially
if any instruments are to be used or any medication is to be in-
stilled into the eye, so that impaired acuity cannot be attributed
to your manipulation. In addition, medications used to dilate the
pupils tend to impair accommodation of the lens, blurring the
vision.

Once you have examined the pupils (see p. 169), measured the
acuity, and ascertained that the patient does not have a contrain-
dication to dilating the pupils (see pp. 167 and 175 [pupils and
anterior chamber]), instill one drop of a mydriatic into each con-
junctival sac, as described on page 175. Proceed with the rest of
the physical examination. By the time you finish, the pupils
should be dilated, ready for the funduscopic examination.

Visual Acuity

Snellen Chart

Visual acuity is generally tested by having the patient read a
Snellen chart from a distance of 20 feet, alternately covering one
eye, then the other. If the patient has read a line correctly with
one eye, he may be asked to read it backward when testing the
other eye. Where there is no such wall chart, you may substitute
a pocket-size card (obtainable at a medical supply store) for the
Snellen chart. Such cards are designed to be held 14 inches from
the patient’s eyes. If the patient misses one or two letters on a
line, record the results as “20/20 — 1,” *20/30 — 2,” and so on.

You should test the patient while he is wearing his own correc-
tive lenses. If these are unavailable, or if the vision is still poor,
see whether the patient does better looking through a pinhole,
which corrects refractive errors by focusing the light on the ret-
ina regardless of the focal length of the eyeball. (Just poke a hole
in an index card, and have the patient hold it very close to his
eye. Note that the illumination has to be strong.) If the patient
cannot read the largest letter on the eye chart, determine whether
he can count fingers, detect hand motion, or perceive light.
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Forthe resident. Lookthrough the patient's glassesatyour fin-
ger, a pencil, or any object of fairly constant size that can project
beyond the glasses. If the object appears smaller through the
glasses, then they belong to a myope (a person whose eyeball is
“too long” for its lens to focus perfectly on the retina). If it appears
larger, the glasses belong to a hypermetrope, whose eyeball is
“too short.” If the glasses are bifocals, always look through the top
lenses; the bottom lenses are simply magnifying glasses, for pres-
byopes (persons whose lens has lost its ability to accommodate
well due to age).

Ocular Malingering and Ocular Hysteria

Is this the world's first description of blindness as a conversion
symptom?

During the action a very strange thing happened: Epizelus,
the son of Cuphagoras, an Athenian soldier, was fighting
bravely when he suddenly lost the sight of both eyes, though
nothing had touched him anywhere—neither sword, spear, nor
missile. From that moment he continued blind as long as he
lived. | am told that in speaking about what happened to him he
used to say that he fancied he was opposed by a man of great
stature in heavy armour, whose beard overshadowed his shield;
but the phantom passed him by, and killed the man at his side.
(Herodotus, The Histories)

In persons claiming to have markedly decreased vision, check
several times, and look for variable results from reading the
Snellen chart. If the patient claims total blindness, check for pupil-
lary responses (see p. 171) and optokinetic nystagmus (p. 162).
Some malingerers will be unwilling or apparently unable to per-
form the test of touching their fingertips together, although a truly
blind person can perform this maneuver with ease, using pro-
prioception.

Many other tests have been used (Kramer et al., 1979). The first
two described below can be used in patients claiming blindness in
both eyes, or with the good eye patched in patients claiming poor
vision in only one eye. The remaining tests are specifically for pa-
tients claiming poor vision in one eye.

The Mirror Test

1. Amirror, of dimensions greater than1 x 2feet, is held closeto

the patient's face, so that the examiner can look over the top of

the mirror at the patient's eyes.

The mirror is either rocked from side to side or up and down.

3. Ifthe patient has the ability to fixate (and thus can see formed
objects), the eyes will move in a direction corresponding to the
motion of the mirror.

N
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The Briefcase Test

1. Walk 40 feet down the hall and tell the patient to look at your
nose. (Do not ask him if he can see it.)

2. Lift up a briefcase, a large book, a typewriter, or a large piece
of colored cardboard. Ask the patient if he can see anything.

If the patient says no, his vision is so restricted that he should be
unable to walk without bumping into things.

T he Tropicamide Test

1.  While instilling the drops for the intraocular pressure check
(vide infra), also place some tropicamide in the putative good
eye. (Of course this must be done after the patient has read
with both eyes open, near and far.)

2. After at least 30 minutes, the patientis again asked to read ata
distance and close up. If he is able to perform the near-vision
test the second time (a “positive test”), he must be using the
eye alleged to be poor. Of course, the test is only useful when
positive, because a malingerer might detect the change in ac-
commodative ability.

A caveat. Tropicamide is a relatively weak cycloplegic, even
though it is a relatively good mydriatic. It is conceivable that the
drop might not be effective and, therefore, the test might be “posi-
tive” simply because the drug is not working as an effective
cycloplegic.

Psychologic Techniques

Of course, one way to support the diagnosis of conversion reaction
or malingering is to have the impairment disappear, simply with the
physician's encouragement. Methods developed in a military prac-
tice could be adapted. One method is to tell the patient that he will
see much better if he scans the letters on the Snellen chart from
the upper left to the lower right-hand corner, instead of staring di-
rectly at them. The patient is encouraged to describe anything he
can about the letter in question, even whether it is square or round.
Some patients will have to be asked to guess the shape. The sub-
jectis then led to see the component parts (square or round) of
each letter (even by guessing) until he is able to “see” the entire
letter. He is constantly reminded to keep scanning the letter and
not to stare at it.

Another such technique (Kramer et al., 1979) is “retinal rest,” in
which the patient is placed at bed rest in a private room, patched-
bilaterally, without sedatives, television, radio, company, or inter-
action with the ward personnel. Daily checks of the patient's vision
are said to produce dramatic results within 3 days.

Visual Fields

Just imagine; there are those nerves in the head, I mean in
the brain . . . and those nerves have some kind of little tails
which vibrate . . . And whenever I look at something with
my eyes, those little tails vibrate and the image appears; it
doesn’t appear at once, though. It takes a while, a second
maybe, and then there comes a moment, no I don’t mean a
moment. . . . I meananimage, that is, the object or the event
or whatever it is. That’s how I perceive things and how I
think. . . . So I think because of those little tails and not at
all because I have a soul or because I’ ve been made in God’s
image, which is all nonsense. . .. I understand all that
very well. But I am unhappy about God—I miss Him!
(Dostoevsky, The Brothers Karamazov, Part 4, Book 11,
Ch. 4)

Checking visual fields by confrontation is a very crude
screening test that is in no way as sensitive as the formal testing

of visual fields by tangent screen or Goldmann perimetry, but it
is inexpensive, quick, and convenient. The method assumes that
the examiner’s own visual fields are normal.

A Method

1. Instruct the patient to look at your nose.

2. Stretch your arms out, placing your hands in a plane
equidistant from the patient and yourself.

3. With your fingers held in the V-for-Victory sign, move
your hands to the periphery of your own vision as you watch the
patient’s eyes.

4. Wiggle one set of fingers and ask the patient whether he
sees anything move. If he says yes, ask which side.

S. Change the position of your hands, keeping them always
atthe periphery of your own visual fields and in the plane equidi-
stant between yourself and the patient, checking superiorly and
inferiorly. On successive trials, it is a good idea to vary the pat-
tern, wiggling the right only, the left only, or both.

Interpretation

This crude test might detect the bitemporal defects of sellar and
chiasmal disease, the homonymous hemianopsia of optic tract
disease, the monocular anopsia of retinal or optic nerve disease,
and the field cuts of late glaucoma. (Of course, glaucoma should
be diagnosed by other means before the onset of blindness, see
pp. 167 and 181).

False negatives will occur, for example, in patients with small
defects due to retinal degeneration. The method will also miss
nasal scotomata, such as that caused by early glaucoma. The
latter could be detected by checking each eye individually, tem-
porally and nasally, but remember to take into account the fact
that your nose does not have the same shape as the patient’s.
Both defects can be detected by Goldmann perimetry or tangent
screen testing. When in doubt, always proceed to such formal
testing. The time to do it is the time that you first think of it.

Wiener and Nathanson (1976—77) noted that visual field testing
was limited by failure to include tests for “impairment of color, iden-
tification of common objects and form,” leading to failure to pick up
significant visual field defects. Identification of common objects is
more a test of cortical function than of the visual fields. On the
other hand, the failure to use colored objects may be an important
criticism because changes in color field (“color desaturation”) pre-
cede gross field changes. However, at the present time color field
testing is thought to be an issue only for the formal perimetrist.
Even DeJong (1979) suggests that the field for all colors might well
be the same if one could control for color intensity. In other words,
a field defect can be picked up with a red marker before it is evident
with a white marker, not because of the color but because the red
object is less intense than the white object. If true, female medical
students with red nail polish should be superior examiners.

We must emphasize that the physical examination is composed
of individual screening maneuvers. The fact of the matter is that
formal perimetry is superior to visual fields by confrontation for the
purpose of detecting all field cuts. The advantage of visual fields by
confrontation, with its lesser sensitivity, is that it is quick, cheap,
and convenient in the sense that is immediately accessible to the
information processor—the physician. Were the components of
the physical examination to be divided among different physicians
without each having immediate access to the findings of the other,



there would be no point in performing physical examinations, since
some technologic substitute could be found for each specific ma-
neuver. This is an important principle, a corollary of which is that in
such a world certain diagnoses could never be made.

An Alternate Method
(De Juan, personal communication, 1987)

Rather than wiggling the fingers, hold up a different number of
fingers in each hand. Ask the patient to total the number of fin-
gers being held up.

For example, if you hold up one finger on the left eye hand
(your right) in the superotemporal quadrant, and two fingers in
the right eye hand in the inferotemporal, each of the possible
answers “‘zero,” “‘one,” “two,” or “three” has immediate diag-
nostic significance.

Additionally, this method prevents the patient from orienting
to one finger or the other, and it is a more sensitive test for retinal
function. For example, a patient with a retinal detachment may
be able to see hand motions, but will not be able to count fingers
in the quadrants corresponding to the detached retina. Finally,
this is an objective measure, not relying upon the patient guess-
ing the hand motion. However, it does require a cognitively in-
tact patient.

A caveat. Do not use methods that fail to present peripheral
targets or that present large targets in the center of the field (such
as the palm of the hands) as these will consistently fail to pick up
large defects that are detectable, equally consistently, by the
methods above.

Central Scotomata

At the bedside, it is possible to have the patient draw out his own
central scotoma on a piece of graph paper. (The patient is in-
structed to delimit the area in which he can see nothing.) Dr.
Simon Horenstein of Missouri uses a piece of newspaper for the
same purpose.

A Case Report

I once was presented a patient who was said to have bitemporal
hemianopsia. Indeed, he could see no fingers wiggling in any
temporal quadrant. After a negative pituitary workup, formal vi-
sual fields were reported back: the patient had nearly total blind-
ness from long-standing glaucoma!

The house staff had omitted the Snellen card test because “he
didn’t wear glasses, and he didn’t look like he was blind.” I, in
turn, had failed to proceed to monocular and nasal field testing
because formal visual fields were to be done. That was a reason
of sorts, but less excusable was my failure to feel the patient’s
eyeballs or to examine the fundus for glaucomatous cupping (see
p. 181). In turn, my “excuse” was that the house staff had already
“examined” the patient, and they didn’t look like rhey were . . .

[ ]
The Lacrimal Apparatus

Inspect the lacrimal puncta (located medially) and the lacrimal
sac (inferiorly). Infection of the lacrimal sac may cause uni-
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lateral swelling. The lacrimal glands, located superiorly and lat-
erally, may be enlarged unilaterally from a mixed tumor, or bi-
laterally from sarcoidosis or the Mickulicz syndrome (a variant
or precursor of Sjogren’s syndrome).

The function of the lacrimal apparatus is checked in patients
complaining of dry eyes by means of the Schirmer test. (This may
also serve as a test of facial nerve function, see p. 460). Bend a
strip of filter paper so that the proximal portion can be inserted be-
tween the palpebral and scleral conjunctivae. Take care not to
touch the cornea. After 5 minutes, remove the filter paper and
measure the distance that the tears have migrated. Normal is 15
mm in persons under age 40, and 10 mm in persons over 40. Less
than 10 mm is suspicious, and less than 5 mm is clearly abnormal.
A standardized kit is available from SMP Division, Cooper Labora-
tories (PR) Inc., San German, Puerto Rico (®753. If you wish to
use your own filter paper, you will have to standardize it, since dif-
ferent types have different absorbencies.

The Eyelids and Other Periorbital Tissue

Inspection of the eyelids might reveal clues to the patient’s per-
sonality (the use of dramatic eye makeup) or to the presence of
various systemic diseases, as' well as local diseases of interest to
the ophthalmologist but beyond the scope of this discussion.
Look for xanthelasma in patients who might have hyperlipid-
emia (see Ch. 7, p. 116). A heliotrope rash on the eyelids is seen
in dermatomyositis. Can you diagnose the patient shown in Fig-
ure 10-29?

Periorbital Edema

Periorbital edema is considered a useful sign for distinguishing
the edema of the nephrotic syndrome from the edema of conges-
tive heart failure, which generally spares the eyelids. The theory
is that the high-protein ultrafiltrate of cardiac edema sinks,
whereas the low-protein edema of the nephrotic syndrome does
not. Of course, if this were the sole explanation, one would ex-
pect to see periorbital edema in severe cirrhosis, and one does
not.
Other causes for periorbital edema are given in Table 10-1.

Palpebral Fissure

Unilateral ptosis, or drooping of the eyelid, may be a component
of Horner’s syndrome (see p. 170), and unilateral or bilateral
ptosis in a young person should always suggest myasthenia
gravis.

Wiener and Nathanson (1976—77) noted that many patients
who were squinting were erroneously thought to have ptosis.
This misadventure can be avoided by examining the patient
without having him face into the light and by carefully observing
the lids when performing the “‘up” movement of the cardinal di-
rections of gaze. Squint is voluntary, and ptosis is not. Further,
ptosis is unchanging, except in the Marcus Gunn jaw-wink and
its variants, which are discussed in the following paragraphs.

Robert Marcus Gunn was a British ophthalmologist who de-
scribed a benign phenomenon probably due to a congenital aber-
rancy of innervation. It consists of unilateral lid ptosis, which lid
can be hyperelevated upon opening the jaw and moving the jaw
to the opposite side. This is also known as the jaw-winking re-
flex. Gunn also first described the Gunn pupil (see p. 171).
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Table 10-1.  Differential Diagnosis of Periorbital Edema

Systemic edema (e.g., nephrotic syndrome)
Infectious (including sinusitis)

Bacterial: maxillary osteomyelitis, diphtheria, scarlet fever,
syphilitic gumma, cavernous sinus thrombosis,
mycobacterial

Viral: infectious mononucleosis

Fungal: aspergillosis, sporotrichosis, mucormycosis,
actinomycosis

Parasitic: trichinosis, ascariasis, onchocerciasis, malaria,
syphilitic gumma

Endocrinologic
Graves' disease (may be euthyroid at presentation)
Hypothroidism (no indentation with pressure)
Traumatic
Fracture of sinuses (crepitance on palpation)
Foreign body
Allergic (e.g., Angioneurotic edema)
Neoplastic

Acute myelocytic leukemia

Rhabdomyosarcoma

Retinoblastoma

Sarcoma

Lymphoma

Melanoma

Metastatic tumor (e.g., breast, lung)

Superior caval syndrome

Source: Phillips and Frank (1987 ).

The inverse Gunn phenomenon is the abnormal movement of
facial musculature on intention to close the eyes. Alternately, the
subject may find that his eye closes when he attempts to open his
mouth (Marin Amat's phenomenon). This is due to aberrant facial
nerve regeneration or in some cases follows therapeutic trans-
plantation of the facial nerve.

Other peculiar eponymic synkinesias have been catalogued
(Duke-Elder & Leigh, 1965).

A widening of the palpebral fissure may be due to proptosis
(vide infra), hypertonus of the eyelid, or a combination of the
two, as in Graves’ disease. These factors may also cause
Graefe’s lid lag, in which the eyelids of the hyperthyroid patient
seem to lag behind the globe as the patient quickly changes his
direction of gaze from the ceiling to the floor. (This sign may be
easier to discern with the patient lying down, looking up toward
the top of his head, and then toward his toes. If he is seated, be
sure that your eye level is no higher than the patient’s. Try this
maneuver with a control subject available the first few times.)

The eye signs of Graves’ disease are summarized in Table
10-2.

Table 10-2. Eye Signs of Graves' Disease

Graefe's lid lag (p. 158)
Rosenbach’s tremor (p. 158)
Griffith's sign (p. 158)

Boston's sign (p. 158)

Means' sign (p. 158)
Exophthalmos (proptosis) (p. 158)
Chemosis (p. 164)

Stellwag's sign (p. 158)

Joffroy's sign (p. 158)

Mébius' sign (p. 160)

Periorbital edema (see Table 10-1)
Bruit over the globe (see p. 202)

Some authors limit Graefe's sign to a lag of the upper lid during
downward gaze, calling the lag of the lower lid duringupward gaze
Griffith's sign, lagging of the globe during upward glance Means'
sign, and any jerking of the laggard lid Boston's sign.

Patients with Graves' disease may also have chemosis (see
p. 164), which may be partly responsible for the infrequency of
blinking in some such patients. The combination of infrequent
blinking and proptosis is called Stellwag's sign, or Stellwags stare.
A hyperthyroid patient with exophthalmos is said to be able to look
up at the ceiling, with the head held straight, without wrinkling the
forehead (Joffroy's sign). There may be an element of frontalis
myopathy, or this may simply be another version of the test for pro-
ptosis (Naffziger's method) in which the physician looks down
upon the patient's face from a vantage point above his head to see
whether the eyeballs can be observed from such a position. An-
other sign of hyperthyroidism is Rosenbach’s tremor of the lightly
closed eyelids.

As a general rule in medicine, a plethora of signs or tests or
therapies suggests that no one of them is perfect, and that possi-
bly none of them are very excellent. Usually, one should choose a
few, try them on one's own patient population, and see what
seems to work best.

Exophthalmos (Proptosis)

The degree of exophthalmos may be measured by using the
Luedde exophthalmometer (Fig. 10-1); the 99th percentiles are
19 mm for white females, 21 mm for white males, 23 mm for
black females, and 24 mm for black males. An evaluation for
unilateral exophthalmos is indicated if there is a measured dis-
crepancy of at least 2 mm in white subjects or 3 mm in black
subjects (De Juan et al., 1980).

The most common medical causes of unilateral exophthalmos
are, in approximate order of decreasing prevalence (Grove, 1975):
Graves' disease; metastatic carcinoma, including paranasal sinus
carcinoma in extension; hemangioma; lymphangioma; idiopathic
orbital inflammation; lymphoma; neural tumors (including neuro-
fibromas); meningioma; rhabdomyosarcoma, lacrimal gland epi-
thelial tumor; malignant melanoma; dermoids; and epidermoid tu-
mors. Of these, rhabdomyosarcoma leads the list of children's
tumors. Unilateral exophthalmos can also be a sign of basal skull
fracture (see Ch. 9, p. 145). Pulsating unilateral exophthalmos is a
sign of carotid-cavernous sinus fistula.

Bilateral orbital involvement is most commonly caused by
Graves' disease. Other etiologies in adults include lymphoma, and
less frequently acute orbital pseudotumor, Wegener's granuloma-
tosis, and mycotic infections. In children, bilateral disease is most
frequently the result of metastatic neuroblastoma or leukemia.

Acute orbital pseudotumor is the sudden onset of ocular pain,
proptosis, chemosis, impaired ocular mobility, and optic neuropa-
thy, usually unilateral. It is a medical emergency (Phillips & Frank,
1987).

Some individuals have the ability to produce voluntarily an ex-
treme form of proptosis, called propulsion of the eyeballs (Fig.
10-2) or the “double whammy” syndrome (Berman, 1966). An ab-
normality of the extraocular muscles was found at autopsy of one
such person.

Extraocular Movements
Cardinal Directions of Gaze

By testing only six directions of gaze, one can test six different
ocular muscles, and the three cranial nerves that control them.



The Eye 159

Figure 10-1. The Luedde exophthalmometer: After the device is placed inthe lateral orbital notch (the posteriormost portion of the lateral
orbit), the anterior cornea is sighted through the graded plastic rod, which has markings on both sides to avoid parallax. The device need not
be held with just the forefinger.

These directions are northeast, east, southeast, southwest, west,
and northwest, but not directly north or south (up and down).
These directions are shown on the right eye in Figure 10-3, at
which you may now glance briefly, only for the purpose of
seeing the six directions.

There are times when we test the subject's ability to look directly
up or down, but these are not cardinal directions of gaze. For addi-
tional information, see the neurologic examination (p. 454).

The six muscles are arranged to move around three axes, so
oriented as to allow medical students to read large volumes of
print without having to move their heads continuously in the
fashion of a cobra following a mongoose.

The lateral rectus moves the globe laterally, and the medial
rectus moves it medially, corresponding to the east and west di-
rections. This much is not in dispute.

The superior oblique, despite its name and its reputation
among morbid anatomists, actually moves the eyeball down and
in. This has been a mystery to some (mysteries often have a spi-
ral staircase, which goes down and in), but nonetheless is clearly
true (Sapira, 1979; Younge and Sutula, 1977).

The inferior oblique moves the globe up and in (superiorly
and medially). The superior rectus moves the globe up and out
(superiorly and temporally). The inferior rectus moves the globe
down and out (inferiorly and temporally). This much is true.

. The following statements are generally true, but incomplete.
Figure 10-2.  Voluntary propulsion of the eyeball. Photograph They will generally lead to the correct answer, or one that is not
courtesy of Dr. Barnett Berman of Maryland. entirely wrong: the “upward” movement of the globe is by the
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superior rectus, and the “downward” movement by the inferior
rectus. (To understand why these statements are not false, but
not exactly true, you need to review the anatomy and physiology
of the eye.)

The testing of the cranial nerves is done by inference from a
knowledge of the anatomy of the muscles. All are supplied by
cranial nerve I, except for the superior oblique (SO), which is
supplied by cranial nerve IV, and the lateral rectus (LR), which
is supplied by cranial nerve VI. The mnemonic is “LR sulfate,”
spelled LR¢SO,.

Superior Oblique Palsy

A patient with a right superior oblique palsy, due to an isolated le-
sion of the trochlear nerve, is shown in Figure 26-3A, which illus-
trates the spontaneous Bielschowsky head tilt sign (Younge &
Sutla, 1977). The head is tilted down towards the side away from
the lesion. This spontaneous sign has a 50% sensitivity. However,
if you remember to tilt the head back the other way (down towards
the side of the lesion), and look for the iris on the bad side to move
superiorly, the test is positive in 94% of the cases (Fig. 26-3B).

False positives. A spontaneous head tilt could also be idio-
pathic, or due to torticollis (see Ch. 24, p. 415).

Apparent Inferior Oblique Palsy

Very advanced. Brown's syndrome (Figs. 10-4 and 10-5) is an
unusual manifestation of rheumatoid arthritis, which is probably
due to a stenosing tenosynovitis* of the superior oblique tendon
and sheath. The patient intermittently has vertical diplopia, a click-
ing sensation, and an apparent inferior oblique palsy. The eye is
able to look down and medially but sometimes becomes trapped
inthat position. When the patient then attempts to look up and me-
dially, the trapped eyeacts as if it has an inferior oblique palsy. With
continued effort, the eye sometimes is able to pop loose, snapping
all or partofthe way up. The patient feels a click, and the physician
might be able to palpate it at the orbit's upper medial corner (Killian
etal.,1977).

Because there is no true inferior oblique palsy, and because
both the intermittency and the clicking sensation sound unusual,
the unaware skeptic might be tempted to dismiss the patient or ad-
minister an unneeded psychotropic medication.

Weakness of Convergence

Mdbius' sign of hyperthyroidism is weakness of ocular con-
vergence during near accommodation (about 5 inches away). This
occurs because of a myopathy involving the medial recti.

*The word “synovium” comes from the Greek “syn” (with) and the
Latin “ova” (egg). The synovial fluid, originally called the synovium,
looked like the white of an egg, that is, the stuff that came with the egg.
Later, the word was transferred to the lining of the joint, which was
thought to make the synovium, and the lining came to be called the syno-
vium (instead of synovial lining, i.e., the lining that makes the syno-
vium), and that which was previously called the synovium became the
synovial fluid. (This is very similar to what happened to “ventricle,”
which means sack, and is used by cardiologists, alternately to mean the
sack itself or the space (cavity) contained by the sack.)

Brown’s syndrome couldalso be called a tenovaginitis. The word *va-
gina” underwent a similar evolution. The vagina was the sheath or scab-
bard that the Roman carried around his waist to hold his sword. As de-
fined in the older anatomy books, there were many vaginas, only one of
which is now called by that word. To have said “gonorrhea is a common
disease of the vagina” would have been incorrect, because there was in
those past days no single vagina to ju<:ify use of the singular definite
article.

Self-Study
Complete Figure 10-3.

Strabismus

Strabismus is a disorder of gaze in which one eye deviates from
parallelism with the other. It may be paralytic or nonparalytic,
the former being caused by specific oculomotor palsies. In non-
paralytic strabismus, the relative abnormality of the two globes
appears to remain constant over a fairly wide angle of vision,
and each eye can move in all four quadrants.

A Method

An easy way to check for strabismus is to have the subject look
at a penlight about 3 feet away. The reflection of the light should
come from approximately the same part of each pupil. A more
sensitive test is the “‘cover test” (see p. 161).

Nonparalytic convergent strabismus (cross eyes) is called eso-
tropia. Divergent strabismus (wall eyes) is exotropia. In the ver-
tical dimension, the aberrant eye may point up to the ceiling (hy-
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Figure 10-3. The cardinal directions of gaze. Instructions:

1. Place a hand mirror on the arrows down the middle of the
nose, the reflecting surface to your left (the face’s right eye).
Keep that side hidden, while you work on the face’s left eye.

2. Draw in the cardinal directions of gaze, on the face'’s left
eye.

3. For those directions that are unique to a cranial nerve,
write the number of the cranial nerve in Arabic numerals.

4. Designate the remainder of the cranial nerves in Roman
numerals.

5. Now, you may look at the right eye. The correct answers for
the left eye will be given in the mirror.



Figure 10-4. Right pseudo-inferior oblique palsy due to
Brown's syndrome, in a patient of Dr. Bruce McClain of Wash-
ington, D.C.

pertropia, not to be confused with hypermetropia [hyperopia]
p. 155), or down at the floor, hypotropia.

The various tropias may result in amblyopia, which is re-
duced vision due to suppression of the image from the deviating
eye so as to avoid the discomfort attendant upon diplopia (double
vision). It is extremely important to discover tropias very early
in childhood in order to prevent permanent loss of vision.

Latent Strabismus

Latent strabismus is given the suffix “phoria” instead of “tropia.” It
is usually not detected by routine physical examination, and is
often of no clinical significance. However, in some cases (e.g., su-
perior oblique palsy, Brown's syndrome, etc.), there are some
fields of gaze in which there is single vision. But in other fields of
gaze, the phoria becomes manifest or tropic. Therefore, in any pa-
tient who complains of double vision, a cover test may give the first
clue to an underlying cranial nerve lesion or other etiology of the
diplopia.

The Cover Test

A method:

1. Sitdirectly in front of the subject and ask him to look at a light
2 to 3 feet away, with one eye covered.

2. Now move the cover across to the other eye and watch for
motion of the eye that is uncovered. (Actually, this test might better
be called the “uncover test.”)

3. Re-cover the first eye, and watch for motion of the eyethatis
now being uncovered.

Interpretation. Motion of either eye as it is uncovered is a sign
of strabismus. With esophoria, the eye moves outward as it is un-
covered. With exophoria, the eye moves inward as it is uncovered.

Nystagmus

Nystagmus refers to slight, rapid, rhythmic, “spontaneous”
movements of the eyes. The movements often have a slow (ves-
tibular) deviation component and a quick (cerebral) return com-
ponent. Some authors name nystagmus for the direction of gaze
in which the nystagmus appears; others name it for the quick
return component (see Ch. 4, p. 68). For this reason, it is proba-
bly best simply to describe the nystagmus.

Nystagmus is basically a neurologic sign, butis included here
because it is discovered in the routine examination of the extra-
ocular movements. It indicates disease somewhere in the ves-
tibular-cerebellar-oculomotor system, either structural or toxic.
Other brain stem signs involving the central control of ocular
position, such as doll’s eyes, and caloric stimulation are dis-
cussed in Chapter 26.
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Figure 10-5. Same patient as in Figure 10-4. The left eye is
normal.

A Method

Nystagmus may occur (ominously) in the primary position (at
rest), but it is usually evoked by holding the patient’s head and
having him visually follow a rapid finger movement, first hori-
zontally, then vertically. When testing for nystagmus on lateral
gaze, you do not have to go very far laterally. Significant
nystagmus will occur within 30 degrees of the primary position.

Some Definitions

In horizontal nystagmus, the oscillation is from side to side (as in
patients given hypnotic-sedatives). In vertical nystagmus, the os-
cillation is up and down (usually due to a midline lesion or Wer-
nicke's encephalopathy), and in rotatory nystagmus, the motion is
circular. Fixation nystagmus is present only when looking at an ob-
ject. Pendular nystagmus is a side-to-side motion lacking a quick
or slow component (i.e., both movements are equal in rate and
speed.)

Downbeat nystagmus, a vertical jerk occurring in primary posi-
tion and usually exacerbated by lateral or downward gaze, is pre-
sumptive evidence of dysfunction at the lower end of the brain
stem or cerebellum. Structural causes include platybasia and the
Arnold-Chiari malformation. Metabolic causes include magnesium
depletion, lithium intoxication, alcoholic cerebellar degeneration,
Wernicke's encephalopathy, anoxia, and anticonvulsant toxicity
(phenytoin or carbamazepine.) Inflammatory causes include en-
cephalitis, syphilis, and multiple sclerosis. Other causes include
hereditary and paraneoplastic cerebellar degeneration, encepha-
litis, brain steminfarction or vertebrobasilar insufficiency, and bilat-
eral internuclear ophthalmoplegia (Alpert, 1978; Chrousos et al.,
1987; Cogan, 1968).

Monocular nystagmus is almost always due to pontomedullary
disease.

Nystagmoid movement is a false nystagmus of up to three
beats, never more, which can occur in normal individuals on ini-
tially looking to an extreme position.

Blind-eye nystagmus refers to the irregular oscillations some-
times seenin a blind eye. These go away if the blind eyeis asked to
“look” at a fixed point, and is thus a false nystagmus.

Paretic nystagmus is also a false nystagmus, due to weakness
of the oculomotor muscles. It resembles the post-disuse weak-
ness of larger striated muscles. It is best elicited by having the pa-
tient look in a direction that requires the use of the paralyzed
muscle.

In gaze paretic nystagmus, both eyes show more nystagmus to
one end position than to the other. This accompanies lesions that
produce paralysis of conjugate gaze, and has no significance
beyond that of the paralysis.

Physiologic nystagmus occurs when persons in a moving vehi-
cle stare past a fixed portion such as the edge of the windshield at
a repetitive, quickly moving background, such as poles, tunnel
arches, trees, and so forth.
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Optokinetic nystagmus is a physiologic response elicited by
having the patient gaze at a rotating vertically striped drum. The
unilateral absence of this nystagmus is a clue to abnormality of the
ipsilateral oculomotor nucleus and nerve. Cerebral lesions have
loss of nystagmus only when the drum is moving towards the af-
fected side. It is also useful in a patient who claims total loss of
vision, who therefore should not have any optokinetic nystagmus,
but in fact does.

An optokinetic drum can be constructed out of a roll of chart la-
beling tape if the labels have a colored stripe (a method shown to
me by Dr. Cheolsu Shin of North Carolina). The tape is placed
around a pencil, held erect on its axis, and the tape is unwound at
a constant rate.

Saccadic Eye Movements

Saccadic eye movements, which may be confused with nystag-
mus, are 10 to 15 per second square wave jerks. In fact, the word
“saccadic” comes from a French term meaning to stop a horse by
giving its reins (and head) a quick jerk. Saccadic eye movements
are most frequently encountered during the ophthalmoscopic ex-
amination as one cause of the “uncooperative” patient syndrome,
but saccadic movements are not volitional. Some saccadic eye
movements have special names, such as ocular flutter, opso-
clonus, and saccadomania (Leigh & Zee, 1983).

In a generalmedical practice, saccadic movements may be en-
countered most frequently in the very old and in a small number of
schizophrenics, many of whom also have abnormal eye pursuit in
research studies (Anonymous, 1983). Saccadic movements may
also be seen in infants less than 6 months of age. Saccadic move-
ments seem normal in AIDS patients, but are actually slowed
(Nguyen et al., 1989).

If the saccadic oscillations do not have an intersaccadic interval
(that is, a pause between the jerks), they may be caused by viral
encephalitis, hydrocephalus, cranial trauma, intracranial tumor,
thalamic hemorrhage, chemicals such as lithium or thallium, and
as part of the “dancing eyes and dancing feet"” syndrome of infan-
tile myoclonic encephalopathy (Leigh & Zee, 1983).

The Sclera

Scleral Icterus

Scleral icterus is a misnomer because one actually is observing
icterus of the bulbar conjunctiva, against the white background
provided by the sclera. A whole school of one-upmanship has
evolved around the question, “Where is the best place to look for
jaundice?” Some say the palms of the hand, others say the roof
of the palate, and still others champion the tympanic mem-
branes. I usually answer “in the parking lot.” By this I mean that
the most important issue is not which portion of the body is
being examined (although I still favor the scleral conjunctiva),
but the quality of the light that is used. As a student, I missed
icterus in patients with a measured serum bilirubin as high as 8
mg/dl if I examined them at night in a room dimly lit by incan-
descent bulbs in the ceiling. Fluorescent light bulbs at night are
not much better. In natural daylight, one can perceive levels of 4
mg/dl (on a cloudy day or in a poorly lit room). In the Midwest,
in direct sunshine filtered through haze, one can get into the
range of 2.3 to 2.1 mg/dl of bilirubin. In sunny Southern climes
on the side of the building struck by the sun, one can detect as
little as 1.5 to 1.7 mg/dl.

Self-Teaching Exercise

On asunny day, find a patient with a total serum bilirubin around
2 to 3 mgy/dl. First, examine the scleral conjunctivae in artificial
light in a poorly lit room. Then walk the patient to a window on
the sunny side of the building and reexamine his eyes in direct
sunlight.

Black patients may normally have a brown or muddy pigmenta-
tion, which appears to be scleral but is actually conjunctival. Ignore
this. Instead, have the patient gaze superiorly or inferiorly and ex-
amine the portion of the bulbar conjunctiva that is not usually ex-
posed to sunlight. Those portions will not have the brown muddy
pigmentation, but will clearly show the yellow pigment of icterus, if
present.

For the attending. The pigment that is observed is not the
serum bilirubin, but the bilirubin deposited in tissues. When the
serum bilirubin is rapidly changing, the scleral icterus will tend to
lag behind. This will improve your roundsmanship when the pa-
tient's bilirubin is dropping, because you may be able to see scleral
icterus at a time when the serum bilirubin has dropped almost to
the upper limit of normal. On the other hand, you will be less im-
pressive when the serum bilirubin is rising.

Spots on the Sclerae

Pingueculae and pterygia (see p. 163) actually arise from the
conjunctiva; they are frequently misperceived to be scleral in
origin.

Pigmented spots medial and lateral to the limbus may be seen
in ochronosis or in Gaucher's disease. The spots shown in Figure
10-6 are senile hyaline plaques, which are a simple degenerative
phenomenon occurring after the age of 50. They have no systemic
or ocular significance. They are characteristically found at the in-
sertions of the medial and lateral rectus muscles, and so are more
discrete and rectangular than the pigment spots of the two dis-
eases mentioned first in this paragraph.

White spots like Brie cheese, usually located only on the tem-
poral side, are called Bitot’s spots. They are seen in vitamin A defi-
ciency and are thus exceedingly rare in developed countries.

Blue Sclerae

Blue sclerae have been called pathognomonic for osteogenesis
imperfecta, but this is not true. In 1908, Osler described the asso-
ciation between blue sclerae and iron-deficiency anemia. A study
of 169 hospitalized patients showed blue sclerae in 87% of patients
with iron-deficiency anemia, 7% of patients with other anemias,
and 5.3% of patients without anemia (Kalra et al., 1986).

Blue sclerae are also seen in 3% of patients with Marfan’s syn-
drome (Cross & Jensen, 1973; Hanno & Weiss, 1961), 15% of
cases of pseudo-pseudohypoparathyroidism (Scheie & Albert,
1977), 5% of cases of homocystinuria (Cross & Jensen, 1973), oc-
casionally in Ehlers-Danlos syndrome (Paton, 1972; Thomas etal.,
1954), and very rarely in pseudoxanthoma elasticum (Paton, 1972;
Roy, 1972; Scheie & Albert, 1977). They may be seen with mito-
xantrone therapy (Anonymous, 1988), corticosteroid therapy, my-
asthenia gravis, and various collagen vascular disorders (Kalra et
al., 1986). Other very rare causes of blue sclerae that are of poten-
tial interest to the nonophthalmologist include oxycephaly (Walsh
& Hoyt, 1969), incontinentia pigmenti, Turner's syndrome, hypo-
phosphatasia, Crouzon's disease, Hallerman-Streiff syndrome,
pyncnodysostosis, and the ocular staphylomas (Roy, 1972).
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Figure 10-6. Senile hyaline plaques. Photograph courtesy of Dr. Franck Mocek of Kentucky.

Possibly blue sclerae are also seen in pseudohypoparathyroid-
ism, but ophthalmologists have unsuccessfully sought such an as-
sociation (Hanno & Weiss, 1961). It may have gained entry to the
differential diagnosis when a well-meaning medical secretary de-
cided that the proper diagnosis, pseudo-pseudohypoparathyroid-
ism, was alapsus linguae of the dictator and so amputated one of
the “pseudos.”

Finally, this discussion is concerned with truly, abnormally blue
sclerae. Many persons have a light-blue tinge to their sclerae, and
with agood light an attending physician can probably find a bluish
scleromalacia in patients with rheumatoid arthritis, or (with a little
imagination) even in red-haired persons with hypertension. (By the
16th century, portrait painters knew to add blue to the white of the
eyes of normal subjects (Burckhardt, 1929).) Don't push the physi-
cal examination beyond its capacity.

The Conjunctiva

Examining the Conjunctivae

The conjunctiva covers the entire anterior eyeball, with the ex-
ception of the cornea. For convenience, one may speak of the
bulbar conjunctiva, which covers the sclera, and the palpebral
conjunctiva.

A Method

Inspect the fornices and the lower palpebral conjunctiva by sim-
ply pulling down the lower eyelid. This is done, not by touching
the lower eyelid but by pressing the skin overlying the inferior
orbital maxilla against its underlying bone and then tugging this
skin inferiorly. The eyelid will evert.

If there is inflammation of the eye, or any other reason to sus-
pecta foreign body, the conjunctiva of the upper lid must also be
inspected, by everting the eyelid. Ask the patient to look down,
and grasp the upper eyelashes gently with the thumb and fore-
finger of one hand. Using a cotton swab placed at the upper
border of the tarsal plate as a fulcrum, pull up on the lashes and

push down on the tarsal plate. Later, when the patient looks up,
the eyelid will flip back to its normal position.

Findings

Examining the palpebral conjunctiva in bright direct sunlight
will enable you to estimate the hematocrit, and is especially
helpful in patients in whom fingernail abnormalities complicate
the examination of the nail bed.

A pterygium (from the Greek word for “wing”) is a fan-
shaped or wing-shaped proliferation of opaque fibrovasacular
conjunctival tissue almost always medial to the iris and in some
cases growing over the cornea, where it may interfere with
vision.

A pinguecula (from one of the Latin words for “fat™) is a col-
lection of fat medial or lateral to the iris. It is not ophthalmolog-
ically ominous or systemically significant.

Hemorrhages on the palpebral conjunctiva may be a sign of
systemic infection, such as bacterial endocarditis.

Nothing is so dramatic as a large bright-red bulbar con-
junctival hemorrhage that suddenly blossoms where none was
seen before, but where it cannot be ignored.

The most common cause is local trauma, although it may be a
sign of remote trauma, as in subarachnoid hemorrhage. If it ap-
pears more than 1 day after the trauma, it is pathognomonic for
basal skull fracture. (The sensitivity for basal skull fracture is 10%
(Duke-Elder & Leigh, 1965).) It may also appear after acute ve-
nous hypertension (severe coughing) or sustained venous hyper-
tension (e.g., superior vena caval syndrome); or as a local man-
ifestation of a systemic vasculitis, thrombocytopenia, or clotting
disorder. In the latter conditions, conjunctival hemorrhage never
occurs in isolation but always in the presence of other signs.

There s evidence (Duke-Elder & Leigh, 1965) that the vessels of
the conjunctiva become more fragile with diabetes mellitus, hyper-
tension, or simply aging. Thus it is not surprising that one of the
most common conclusions in investigating isolated conjunctival
hemorrhage is “no known explanation and no known pathology.”
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The ophthalmoscope may be used to inspect that bulbar con-
junctiva usually covered by the lower lid for the corkscrew vessels
of the sickle hemoglobinopathies. The test is 91% sensitive for he-
moglobin S disease, less sensitive for heterozygotes, and has no
false positives (Comer & Fred, 1964).

Chemosis

Chemosis is a Greek word meaning conjunctival edema, derived
from the classic Greek word meaning to yawn, gape, or stare,
which became a slang word meaning mollusc or bivalve (whose
shell might gape apart). This was considered a fine analogy to
conjunctival edema, with the two shells corresponding to the
eyelids.

Sometimes thechemosis is unaccompanied by lacrimation, so
that the conjunctiva looks wet, but no tearing can be seen.
Hence, the wetness is within the conjunctival tissue per se.

A Method

To demonstrate chemosis, rub the palpebral conjunctiva of the
lower lid upwards against the bulbar conjunctiva, keeping your
finger on the skin of the lower lid. This will cause the boggy,
water-logged bulbar conjunctiva to heap up onitself. The corru-
gated appearance may be easily seen when obliquely illumi-
nated with a good light.

Etiologies of chemosis include increased vascular permeability,
increased venous pressure, decreased plasma albumin, and met-
abolic afflictions of the periorbital tissue.

Increased vascular permeability may either be systemic or local
(from inflammation of the eye or neighboring tissues, possibly in-
cluding the meninges). The systemic causes include infections,
hypersensitivity reactions, and Quincke's angioneurotic edema. It
is said that chemosis may be a valuable early sign of meningitis
(Duke-Elder & Leigh, 1965).

Venous congestion may result from a cause within the orbit, or it
may be a very valuable sign of the superior vena caval syndrome
(see p. 366). In pure right-sided heart failure (due to tricuspid ste-
nosis, constrictive pericarditis, cardiac tamponade, etc.), rarely,
very mild chemosis may be seen. It may occur in nephrotic syn-
drome, but is not seen in pure left-sided (“backward”) congestive
heart failure, which produces edema of a high protein concentra-
tion. In chronic cases, the conjunctiva takes on a yellow hue.

The two metabolic afflictions of the orbit that cause chemosis
are Graves' ophthalmopathy and myxedema.

Unilateral chemosis can be a sign of anterior basal skull fracture
(see Ch. 9, p. 145).

The Iris

Findings in the iris are often associated with pupillary findings
(see p. 169), since the function of the iris is to regulate pupillary
size.

Spots on the Iris

Check the iris for nevi, which if elevated may actually be
melanomas. Also check for Koeppe’s nodules (which are most
easily seen as projections into the pupil). These may be a clue to
sarcoidosis, although they are also seen in tuberculosis and other
uveitides.

Brushfield spots are white spots in the iris, which at one time
were thought to be diagnostic of Down’s syndrome. Although

they are indeed present in 85% to 90% of those so afflicted, they
have also been found in 10% to 24% of normal subjects (Donald-
son, 1961).

The Brushfield spots in Down's syndrome are more numerous
than in normal individuals. (Normals have about 11, patients with
Down’'s syndrome have about twice as many.) The normal sub-
ject’s spots tend to be in the periphery, whereas at least some of
the spots tend to be located in the middle third of the iris in Down's
syndrome. The spots are more distinct in patients with Down's syn-
drome. Finally, the spots are associated with hypoplasia of the iris
in 50% to 95% of patients with Down's syndrome, while only 9% of
normals have this hypoplasia. The hypoplasia may be detected by
searching the periphery of the iris for a tangential missing piece
(Donaldson, 1961.)

A note on nomenclature. Theterm mongolism was offensive
alike to Caucasians with the disease and Asians without it. The
eponym is preferred to “trisomy 21,” since a small percentage of
cases have translocations rather than an extra chromosome.

The Cornea

Band Keratopathy

Band keratopathy is a white cloudiness of the afflicted area of
the cornea, resembling the fine precipitate of calcium phosphate
(in a test tube) or the haze of a London sunrise. It can be seen
with the naked eye if one examines the cornea in a good light.
The horizontal band of the cornea that is exposed to sunlight is
afflicted, while the protected portion usually remains as spar-
kling clear as aspic. Sometimes the keratopathy extends to the
conjunctiva, but only in severe cases.

Band keratopathy is seen in many hypercalcemic states, in-
cluding primary hyperparathyroidism, sarcoidosis, vitamin D
intoxication, and milk-alkali syndrome (Cogan et al., 1948); be-
rylliosis, multiple myeloma, Hodgkin’s disease (Walsh & Hoyt,
1969); and most quickly (within 4 months) in infantile hyper-
calcemia (Duke-Elder & Leigh, 1965). Band keratopathy re-
mains even after the serum calcium has returned to normal.

Other causes of the dystrophic calcification type of band ker-
atopathy include secondary hyperparathyroidism (Cogan et al.,
1948), Paget's disease, hypophosphatasia (Duke-Elder & Leigh,
1965), “acute osteoporosis” (Roy, 1972); and renal failure with
nephrocalcinosis or nephrolithiasis, due to the milk-alkali syn-
drome, secondary hyperparathyroidism, or perhaps cystinosis
(Roy, 1972).

Band keratopathy has also been seen in juvenile rheumatoid ar-
thritis (Scheie & Albert, 1977; Walsh & Hoyt, 1969), but in fewer
than 1% of cases of adult rheumatoid arthritis (Roy, 1972; Smith,
1957). Ithas occurred in discoid lupus erythematosus (Roy, 1972),
and, on one occasion, in gout (Fishman & Sunderman, 1966). Very
rarely, it has been reported in tuberous sclerosis (Duke-Elder &
Leigh, 1965), ichthyosis (Roy, 1972), Rothmund's syndrome,
Parry-Romberg syndrome (Roy, 1972), and pulmonary tuber-
culosis (Duke-Elder & Leigh, 1965), although the last is now known
to produce hypercalcemia on occasion (Shai et al., 1972).

Oculardisordersthatcan cause band keratopathy include 3% to
5% of cases of peripheral uveitis (pars planitis) (Brockhurst et al.,
1960; Schlaegel, 1978), interstitial keratitis, phthisis bulbi, chronic
iridocyclitis (Roy, 1972), sympathetic ophthalmia (Pau, 1978), ab-



solute glaucoma* (Pau, 1978), and toxoplasmosis (Schlaegel,
1977). Band keratopathy can be associated with any type of cor-
neal injury, whether toxic, thermal, traumatic, or so on (De Juan,
personal communication, 1987). Among the posttraumatic ocular
causes are postburn and postperforation (Pau, 1978), toxic fumes
(mercury, calomel, calcium bichromate), and particle irritation, for
example in hatters who cut rabbit fur with scissors (Duke-Elder &
Leigh, 1965). Finally, there are recognized families with band ker-
atopathy (Duke-Elder & Leigh, 1965), as well as instances of “idio-
pathic” band keratopathy (Roy, 1972).

The Limbus Sign

While band keratopathy is the best-known sign of hypercalcemia, |
am personally more impressed with the utility of the limbus sign
(Fig. 10-7), a ring of dystrophic calcification best seen as a milky
precipitate at the limbus (Pau, 1978; Roberts, 1958; Schumacher &
Scheler, 1969). The limbus sign has almost been forgotten among
modern professors of medicine, and even when stumbled upon by
the thorough is usually misinterpreted as arcus senilis, which it
closely resembles. This sign may be present in situations like
chronic renal insufficiency wherein the absolute value of the serum
calcium is within the normal range, yet still inappropriately high for
the clinical situation, as demonstrated by the elevated calcium-
phosphate product (Schumacher & Scheler, 1969). The limbus
sign is permanent and persists even after the calcium-phosphate
product is returned to normal.

Arcus Senilis

Arcus senilis is a white ring at the limbus, which begins as an
arc, hence its name. The modifier indicates the belief that the
finding is a degenerative sign, although, more accurately, it cor-
relates with aging. It was found to be absent in hospitalized
black men under age 15, in white men under 50, in black women
under 30, and in white women under 40. In a steel mill, arcus
senilis was absent in black men under 20 and white men under
30 (Macaraeg et al., 1968). Thus, the term is inaccurate for

Figure 10-7. This 24-year-old woman had an elevated calcium-
phosphate product due to renal disease, but no lipid abnormali-
ties. A milky arc (the limbus sign) can be seen obscuring the
underlying dark iris, sweeping inferiorly berween the two ar-
rows. Photograph courtesy of Dr: David Johnson of Tennessee.

*Absolute glaucoma means a totally blind eye, which is very often
painful.
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blacks, who develop the sign earlier than whites and also for
women, for whom the Latin term for aging is anilis.

it was thought that arcus senilis signified vascular disease,
which also covaries with age, through what | refer to as the Baye-
sian fallacy, a belief that all findings are independent of each other.
Thus, young people have little vascular disease and rarely have
arcus senilis, and older people frequently have both, hence the
arcus is taken to be a sign of disease. However, if this were true
often enough to be clinically useful, it should be easy to show the
claimed correlation, and it is not, although there is some evidence
for it. At the present time, the best correlation seems to be with
ECG abnormalities (Macaraeg et al., 1968; Rodstein & Zelman,
1963), which are still one step removed from specific diseases with
specific names.

Kayser-FleischerRing

The occurrence of a brownish-green ring, at or near the limbus,
represents copper deposition in Descemet’s membrane. This
ring, described by Kayser and Fleischer, has high positive and
negative predictive value for the diagnosis of untreated Wilson’s
disease. It is visible to the naked eye without special arrange-
ments, time, equipment(i.e., a slit-lamp), or cost, although slit-
lamp examination is more sensitive.

False Positives

The emphasis here is first on the color green. Bilirubin and car-
otene have produced false-positive Kayser-Fleischer rings, by
“staining” a white arcus senilis background (Weinberg et al., 1981).
We canthus predict the subsequent report of a similar false posi-
tive due to lycopenemia in a tomato juice addict with arcus senilis.
Yet none of these pigments is truly green. Bilirubin is yellow-or-
angish, carotenes are orange, but lycopenes are reddish. Finally,
all three pigments stain the skin, and bilirubin tends to produce
more “scleral” (conjunctival) pigmentation. The copper of Wilson's
disease does not pigment the sclera or the skin.

So far, no one has managed to confuse the green Kayser-
Fleischer ring with the brown limbal ring of Addison's disease
(Straub & Russman, 1966). This latter ring is more obvious at the
superior and inferior arcs than it is medially and laterally.

Another key descriptor for the Kayser-Fleischer ring is “visible to
the naked eye without the use of a slit-lamp.” It is true that patients
with a wide variety of hepatic diseases, other than Wilson's dis-
ease, apparently have a secondary abnormality of copper metab-
olism, which although different from that of Wilson's disease, even-
tually results in the deposition of enough copper in Descemet's
membrane to be visualized by slit lamp examination (Rimola et al.,
1978; Weinberg et al., 1981). Among these liver diseases are
posthepatitic cirrhosis, primary biliary cirrhosis, cryptogenic cir-
rhosis, neonatal liver disease, active chronic hepatitis, and pro-
gressive intrahepatic cholestasis. But in these cases, the green
rings were reported only on slit-lamp examination.

Alas, nothing is perfect. A truly green ring, visible to the naked
eye, has been reported in one case of multiple myeloma associ-
ated with hypercupremia due to an unusual circulating copper-
binding protein (Gordon et al., 1967). And | have seen a tiny, thin,
brownish-green ring, visible to the unaided eye, in a patient with
Laennec's cirrhosis.

We now know that up to 16% of the patients with Wilson's dis-
ease in some series (Nazer et al., 1986) may have normal
amounts of ceruloplasmin, although the material is functionally in-
ept. Such patients should have hepatic copper determinations or
measurement of radiocopper absorption. Since these steps were
not taken in the patient described in the last paragraph, he can no
longer be considered a proven case of non-Wilson's disease. Her-
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aclitus, the pre-Socratic philosopher who believed that the first
principle of the universe is unceasing change, would be a good
mentor for medical authors.

False Negatives

The recent claim that the Kayser-Fleischer ring is only 74% sensi-
tivefor the diagnosis is based upon family populations with a mean
age of 15 years and a range of 6 to 33 (Nazer et al., 1986). In the
older population, the Kayser-Fleischer is more confounded by
false positives (vide supra) than false negatives, although one 58-
year-old patient with neurologic impairment due to Wilson’s dis-
ease, yetno Kayser-Fleischer ring, has been reported (Ross et al.,
1985). Of course, the sign disappears with treatment of the
disease.

Special Maneuvers

The dendritic-appearing corneal lesion of herpes simplex is best
seen if the tears are stained by touching the palpebral conjunc-
tiva with a moistened fluorescein strip. (Fluorescein staining is
also helpful for seeing corneal abrasions due to trauma.)

The corneal reflex is discussed in Chapter 26 (p. 457). Oph-
thalmoscopic examination of the cornea is given on page 177.

The Red Eye

The differential diagnosis of the red eye is given in Table 10-3.
Although this is the accepted differential, I have yet to see my
first case of acute angle closure glaucoma, despite dilating. the
pupils of nearly all comers. Accordingly, the remainder of the
discussion will refer just to acute conjunctivitis and acute iritis.

The major historical clue is that true pain, as opposed to a
scratchy discomfort, signifies iritis, not conjunctivitis.

The most discriminating physical finding is the distribution of
the injected vessels. To see whether the involved vessels are the
superficial conjunctival ones, check whether they move when
you place your finger below the lower lid and press upwards, as
you did when testing for chemosis by displacing the conjunctiva.

Although posterior keratoprecipitates make the diagnosis of
iritis (see the ophthalmoscopic examination, p. 177), most pa-

Table 10-3. Differential Diagnosis of the Red Eye

tients with acute iritis do not yet have these at the time they ini-
tially present.

While pus makes the diagnosis of acute conjunctivitis, many
cases of acute conjunctivitis have such watery secretions that
you will not be able to tell whether or not pus is present. Gram
and Wright stains of conjunctival scrapings are extremely useful
in the diagnosis of the red eye.

Viral (epidemic) conjunctivitis will frequently be associated
with palpable preauricular lymph nodes (see Ch. 8, p. 141).

When in doubt about the distinction between iritis and con-
junctivitis, proceed to the Au-Henkind test (Au & Henkind, 1981).
The patient closes the eye to be tested, leaving the other eye open.
Shine a penlight into the open eye and ask the patient whether or
not he has experienced a sensation in the closed eye. Pain in the
closed eye is a positive testfor iritis. This test presumesthat a nor-
mal consensual pupillary response to light is present. The test is
100% sensitive and highly specific.

Patients with iritis will also experience pain during testing for ac-
commodation, and the pain will occur at a reproducible distance.
Thus, the examiner begins with the patient focusing on a distant (3
feet) finger as it moves closer to the eyes (Talbot, 1987). The sensi-
tivity was 74%, the specificity 97%, and the positive predictive
value 50% in an outpatient ophthalmology clinic, where the preva-
lence of the disease was 4.5% as judged from biomicroscopy.

A problem seen more often in real life than in books is the patient
with both iritis and conjunctivitis. Thus, it is important to use more
than one discriminator so as not to miss a diagnosis. When both
are present, one should begin with the differential diagnosis of
acute iritis because it includes more medically important and treat-
able entities than conjunctivitis, which itself can be secondary to
iritis. (Iritis is almost never secondary to conjunctivitis, except in
the case of infectious etiologies.)

Medical conditions associated with iritis include systemic lupus
erythematosus, ankylosing spondylitis, Still's syndrome, inflam-
matorybowel disease, HLA B27 positivity in and of itself, Behget's
syndrome, polyarteritis, granulomatosis, and sarcoidosis.

The differential diagnosis of conjunctivitis includes gram-posi-
tive cocci, gram-negative cocci, gram-negative rods, some chla-
mydia, viruses, and allergies. Only Reiter's syndrome, among the
seronegative spondylarthropathies, is associated with conjunc-
tivitis.

Descriptor Acute lritis Acute Conjunctivitis Acute Narrow-Angle Glaucoma
Onset Gradual Gradual Abrupt
Pain Moderate and noxious; may No true pain; burning or Severe
be likened to a headache itching
Injection More intense near limbus; in- Most intense in fornices; topi- As for iritis
dividual vessels often not cal epinephrine (1:1000)
distinguished; less pink lightens eye; superficial
vessels move with con-
junctiva; pinker
Pupil May be miotic with sluggish or Always normal Somewhat dilated; does not respond to
absent reflexes light
Cornea May have posterior surface Always clear Foggy; iris out of focus
keratoprecipitates or may
be clear
Secretions Watery May have pus Watery
Vision May be reduced Never reduced Markedly reduced

Source: Newell (1982).



The Anterior Chamber

Introduction to Glaucoma

Glaucoma is a disease of intraocular (not arterial) hypertension,
which insidiously produces irreversible blindness. Just as war is
too important to be left to the generals, glaucoma is too impor-
tant to be left to the ophthalmologists.

Glaucoma will not be diagnosed early by checking the visual
acuity, or by checking the visual fields by confrontation (see
p- 156). It does not affect the ability to focus, and the early vi-
sual field cuts are usually nasal, where they are least likely to be
detected by confrontation. (Later the field cuts become nasal ar-
cuate, then they spread temporally; central vision is the last to be
lost.) Over 50% of the nerve tissue may be lost before visual
field changes can be detected. It is partly for these reasons that
glaucoma is so pernicious and insidious.

Glaucomatous changes in the optic disc are discussed on page
181. There are basically three forms of glaucoma (all of which
eventually cause the same type of changes in the visual fields
and optic discs): 1) wide angle or open angle (the most com-
mon), in which the depth of the anterior chamber is normal;
2) narrow angle (rare), also called acute angle (pupillary block)
or angle closure glaucoma, in which the anterior chamber is
shallow; and 3) a miscellany including “normal pressure”
glaucoma.

“Normal pressure glaucoma” is metaphysical. Just as there is no
such thing as “the” blood pressure, there is no such thing as “the”
intraocular pressure. If an individual has high intraocular pressure
at one point in time, but his pressures when actually measured at
another time happen to be normal, then he might be said to have
“normal pressure” glaucoma, which may be likened to “labile
hypertension.”

Checking the Anterior Chamber Depth

Because dilating the pupil can acutely precipitate an attack of
narrow-angle glaucoma, it is essential to check the depth of the
anterior chamber before instilling a mydriatic, if one is con-
cerned about narrow-angle glaucoma (Fig. 10-8).

A Method
1. Have the patient look forward at the examiner’s eyes.

2. Aim the beam of a flashlight or a penlight from the tem-
poralside at the patient’s lateral limbus, in a plane perpendicular
to the patient’s axis of vision. The light should shine across the
iris in a plane that just barely illuminates the entire iris. Anterior
displacement of the lens and central iris forms a nipple-like pro-
trusion that casts a medial (nasal) shadow (Fig. 10-9).

Another method of estimating anterior chamber depth uses the
slit aperture on the ophthalmoscope (see p. 174.)

Positive Tests

Note that the check for shallow anterior chamber tells you
nothing about whether or not the patient might have glaucoma
without a narrow-angle. In fact, it does not really detect narrow-
angle glaucoma, but only the shallow anterior chamber that co-
exists with nearly all cases of narrow-angle glaucoma. Thus,
about 90% of all positives will be false positives for the disease
since the test picks up all cases of central shallowing of the ante-
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Figure10-8. A, A normal eye, showing the flow of the aqueous
into the anterior chamber and thence egressing through the Ca-
nal of Schlemm in the angle. B, The common wide-angle or
open-angle glaucoma showing the block at the egress from the
anterior chamber: There is no anterior displacement of the lens
and so the anterior chamber depth will be normal with this kind
of glaucoma. C, Anterior displacement of the lens in senescence
or in someone with a propensity to acute-angle glaucoma.
D, Anterior displacement of the lens in someone developing an
attack of acute-angle glaucoma following pupillary dilation. As
the iris dilates, it occludes both the entrance of the fluid to the
anterior chamber and its egress thence. Since the fluid continues
to form, the pressure can only rise. Compare to C.
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light
sSurce

Figure 10-9. Method of checking the depth of the anterior chamber. In the top panel, a light source illuminates the iris from the temporal
side. There is no shadow on the normal eye. The eye in the center demonstrates a positive test because of the anterior buckling of the lens and
central iris (see the coronal section in the center of the top panel). On the right is a photograph of a nipple, for comparison. The bottom panel
shows the following: left, a positive test on the left eye of a patient with untreated narrow angle glaucoma; center; a negative test on normal
eye with a nevus on the nasal iris (not a shadow); right, a closeup of a positive test, provided by Dr. Eugene De Juan, Jr. of North Carolina.

Courtesy of Year Book Medical Publishers.

rior chamber, which is common in older persons with enlarged
lenses. So, if the test is positive for a shallow anterior chamber,
you rnust arrange for the intraocular pressure to be measured. If
the pressure is normal, you may dilate the pupil. But if the pres-
sure is high and the patient actually has narrow-angle glaucoma,
he can be treated appropriately, with laser or surgical iridec-
tomy, after which the pupil can be dilated with impunity.

Negative Tests

If the test is negative, I proceed to dilate the pupils. However,
there are very rare false negatives for narrow-angle glaucoma.
Therefore, because an attack of angle glaucoma could come
hours later, all patients should be cautioned to be alert to the
development of pain or blurred vision, and to call immediately
should one of these supervene.

Screening for Glaucoma

Because the increase in intraocular pressure occurs long before
the patient experiences any symptoms, and because the disease
is so eminently treatable, screening for glaucoma is extrecmely
important for preventive medicine. A 2-year study in which pa-
tients on a general medical service were screened by Schiotz
tonometry (Fig. 10-10) revealed a 3.3% prevalence of glaucoma
(Robertson, 1977). Unfortunately, tonometry is no longer ubig-

Figure 10-10. Schiotz tonometer. The pressure in this very soft
grape is 10.2 mm Hg, corresponding to the scale reading of 8,
according to the chart that comes with the instrument. Courtesy
of Susan Edmiston of Arizona.



uitous in the training and practice of all primary care physicians.
A method for estimation and a comment on measurement follow.

Estimating the Intraocular Pressure

A Method
1. Have the patient close his eyes lightly.

2. Restyourhand on the patient’s forehead and lightly press
on the eyeball through the relaxed lid with one or two fingers.
How does it compare with your own? Is it soft, like aripe grape,
or hard, like an unstuffed green olive with the seed still in place?
The latter is abnormal and suggests one of the three forms of
glaucoma. The former is usually normal, although extreme soft-
ness can also be a sign of advanced volume depletion.

3. As with all paired organs, you must check both sides,
and compare them with each other. Some of the secondary forms
of glaucoma may afflict only one eye.

Eyeball palpation is making a comeback in nursing homes,
whose inhabitants may be unable to cooperate for tonometry.
However, it is more often used to check for the soft eyeballs of de-
hydration than for the hard eyeballs of glaucoma.

This estimate cannot be performed with 100% confidence until
one has accrued substantial experience, with feedback from ac-
tual tpnometry readings.

Measuring the Intraocular Pressure

Instructions for the use of the Schiotz tonometer will not be
given here. They come with the instrument, which can be ob-
tained at medical supply stores, or through a mail-order catalog.
Formerly, medical students performed the test on each other, de-
monstrating that it was simple to perform, and painless.

In older patients, the Schiotz tonometer may give a falsely
high reading due to scleral rigidity.

Today, most ophthalmologists prefer the use of applanation
tonometry; however, that equipment is far more expensive and
not available to the general physician.

A Pedagogic Note

Dr. Andy Lonigro of Missouri was visiting his sister, when his
brother-in-law complained of blind spots.

“Then you better go directly to the doctor. This needs to be
checked into immediately,” advised Dr. Lonigro.

“Oh, I did. The doctor told me it was my contact lenses and
that I should stop wearing them for awhile.”

“I’d go see another doctor if I were you.”

“Well, I did. And the second one told me the same thing.”

“Look, you better go see an ophthalmologist.”

“I did. They were both ophthalmologists.”

“You mean optometrists?”’

“No. They were both ophthalmologists, not optometrists.”

Dr. Lonigro arranged for his brother to be examined, and an
intraocular pressure of 60 mm Hg was found (the upper limit of
normal being 20 mm).

This story illustrates two principles: 1) Good medicine does
not require a giant intellect, but it does require thoroughness.
2) Certificates on the wall don’t make diagnoses, physicians do.
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Pupils

In the middle of the eye there is a hole which constricts with
strong light and dilates with darkness. (Rhazes, 850-932)

Measuring Pupil Size

Pupil size should either be measured accurately, or not at all. If
measurements are not made, one is restricted to describing the
pupils as widely dilated, mid-position, or pinpoint. These de-
scriptions are far too vague to be used as baseline points when
attempting to assess changes over time or differences between
the two pupils. (The descriptor “pinpoint” pupils tends to be
used inaccurately for anything less than 2.5 mm. True pinpoint
pupils are very rare, even in anoverdose of a narcotic analgesic).

A Method

1. Photocopy Figure 10-11 and tape it to a piece of card-
board. Since some photocopy machines will change the scale a
little bit, you might measure the size of the dots. (However,
since you are usually interested only in differences, repeated use
of the same inaccurate card will give precise* measurements.)

2. Hold the card next to the patient’s iris, and move itupand
down until the patient’s pupil matches a black spot of the same

*As in physics, precision is defined by reproducibility, and accuracy
by reference to an external standard.

Milimeters
05

1.0

1.5
2.0

25
30
35

4.0

4.5
5.0

5.5

6.0

7.0

Figure 10-11. Card pupillometer. See text for instructions for
use. Courtesy of Excerpta Medica.
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size. With practice, you will easily be able to appreciate 0.5-mm
gradations.

For comparisons to be meaningful, measurements must be
made in the same amount of ambient light and with the same
accommodation distance.

Pupillary dilatation of as little as 0.5 mm in response to injection
of a narcotic antagonist, such as naloxone, is a legal definition of
addiction in some states (Sapira & Cherubin, 1975). Pupil dilation
from baseline can similarly be sought, for medical purposes, as
evidence for precipitated abstinence when a patient is given nalox-
one in the emergency room.

Anisocoria

“Anisocoria” simply means inequality of the pupils. In addition
to the “benign” and factitious causes given in Table 10-4, up to
20% of normal persons will have anisocoria (pupillary inequal-
ity = 0.4 mm in dim light) at any given point in time (Lam et al.,
1987).

If one requires that the pupillary inequality be 0.5 mm or
more in bright light and that it be present more than once, there
will be few cases of benign causes and relatively more bona fide
cases detected.

In long practice, one will even see cases of bona fide anisocoria
that last for days to weeks and then disappear. These benign
cases do not have associated neurologic signs although they may
produce anxiety when they occur among the neuroanatomically
sophisticated. The best treatment is to be sent to a very old
clinician.

Horner’s Syndrome

Horner’s syndromie consists of anisocoria (the smaller pupil
homolateral to the lesion) plus unilateral (homolateral) enoph-
thalmos, ptosis, anhidrosis, and decreased pilomotor response
(see Table 10-5). (Also see Ch. 26, p. 451.)

A tumor in the superior sulcus (Pancoast's syndrome) can pro-
duce Horner's syndrome (most frequently on the left), in asso-
ciation with neurologic manifestations in the homolateral arm. The
latter consist of sensory changes (paresthesia, hypesthesia,
hyperesthesia, thermoanesthesia); autonomic changes (anhidro-
sis, decreased piloerection, warmth, digital dystrophy, and depen-
dent cyanosis);, and motor changes, including fibrillations, fas-
ciculation, pseudo-ulnar signs (inability to oppose the thumb and
little finger, with interosseus atrophy); and other muscle atrophy
and weakness.

Pancoast was not the man who discovered the syndrome that
bears his name, but the one who popularized it (Pancoast, 1932).
Thefirstcase (Freeman, 1921) was described 3 years before Pan-
coast wrote his first paper (Pancoast, 1924). Most ironically, Pan-
coast was the radiologic consultant to that first case, and missed
the diagnosis both prospectively and retrospectively!

Table 10-4 is a modified differential diagnosis of the type de-
scribed in Chapter 27, page 534. The entities are grouped under
the processes that one might have originally encountered in path-
ology. Tables 10-4 and 10-5 illustrate another principle discussed in
that chapter, the concept of levels. Once one has decided that the
etiology of anisocoria is the Horner's syndrome, one is then forced
to perform in turn the differential diagnosis of the latter. If one then
diagnoses the Pancoast syndrome as the cause of Horner's, one
might proceed even further to determine what type of superior
sulcus tumor was involved.

Table 10-4. Differential Diagnosis of Anisocoria on the Medical
Service

The abnormal pupil is the one that is relatively

Dilated Constricted

Factitious Mydriatic in one eye Miotic in one eye
and Unilateral blindness Prosthetic eye

benign Prosthetic eye Unequal lighting

Unequal lighting
Ipsilateral unilateral
cataract

Mechanical Iris diseases,
trauma, or aniridia
Unilateral narrow-an-
gle glaucoma
Inflammatory Uveitis Uveitis
Keratitis
Tabes dorsalis

Posterior synechiae

Vascular Internal carotid in-
sufficiency (or
other anterior
ocular segment
ischemia)

Aneurysm

Carotid sinus
thrombosis

Subdural hematoma

Epidural hematoma

Neurologic Pupillary sphincter Midbrain lesion
paralysis Horner's syndrome
Cerebral (see Table 10-5)

Encephalitis
Neoplasms
Other
Infections
Botulism
Diphtheria
Herpes zoster
Syphilis
Toxic
Alcohol
Lead
Arsenic
Others
Diabetes

Sources: Newell (1982) and Roy (1984).

Pupillary Shape

The acronym PERRLA, found in the records of a bygone day,
meant that the pupils had been examined for equality of size,
regularity (or roundness of shape), reactivity to light, and ac-
commodation. Abnormalities of shape are listed in Table 10-6;
the important ones are set in boldface type.

Pupillary Responses

Pupillary Response to Light (Reaction)

The response to light is generally easy to test; it just involves
shining a penlight into the patient’s eyes. Check both the direct
and the consensual response. (The consensual response is the
constriction induced by shining the light in the opposite pupil.)
On the routine examination, if both pupils react directly, a con-
sensual response to light need only be observed in one pupil.
In patients with dark-brown eyes, it may be difficult, in the



Table 10-5.  Differential Diagnosis of Horner's Syndrome

Congenital
Inflammatory
Multiple sclerosis
Other demyelinating diseases

Mechanical
Syringomyelia
Trauma
Thyroid adenoma
Mediastinal tumors

Vascular
Posterior inferior cerebellar artery syndrome
Internal carotid artery aneurysm

Neoplastic
Brain-stem tumor
Cervical cord tumor
Neurofibromatosis
Part of the Pancoast syndrome

Sources: Newell (1982) and Roy (1984).

dimly lit room, to discern the difference between the pupil and
the iris.

A method. To get around this problem, illuminate the pupils
stroboscopically at the rate of twice per second.

1. Stare at where the pupil will be and quickly sweep the
penlight beam over the patient’s eye while attending to the
briefly illuminated pupil size.

2. Onthe first sweep, you will actually see the pupil before a
response to the light, and on the second sweep, the normally
reacting pupil will be smaller. (It is easier to see this way, be-
cause if the light is maintained on the pupil, the examiner must
try to remember the original size of the pupil while watching it
constrict.)

Sometimes, it is easier to see the pupil dilate after the light is
removed than it was to see it constrict.
The consensual reflex can be tested in a similar manner:

1. Sweep past the test eye quickly for a baseline observation.

2. Shine the beam into the opposite eye for half a second
(though not looking at its pupil, but rather keeping the baseline
pupil in eye and in mind).

Table 10-6. Abnormalities of Pupillary Shape Seen onthe Med-
ical Service

Shape Etiologies

Oval Neurosyphilis
Glaucoma (dilated)
Congenital corectopia (eccentric)
Adie’s Pupil (dilated)
Pear-shaped Postsurgery
Old anterior synechiae
Congenital coloboma
Neurologic Disease

Scalloped Rupture of the sphincter muscle
Amyloidosis
Polygonal Neurosyphilis

Other irregularity Argyll Robertson Pupil
Posterior Synechiae, especially after
prior uveitis

Source: Roy (1972).
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Figure 10-12. In all the panels, the patient is looking at you.
The top pair of eyes illustrates the baseline. The second pair of
eyes shows the normal response. In all panels, the arrow indi-
cates from which side the light is being shined. Write down your
diagnoses for the conditions illustrated in situations A and B
(answers in Appendix 10-1).

3. Sweep the light back to the test eye to see if constriction
has taken place.

Self-Test.  To be sure you understand this section, do the self-
test shown in Figure 10-12.

Marcus Gunn pupil. If the pupil of the test eye dilates when
the penlight shines on it in step 3, then the consensual light re-
flex is more pronounced than the direct reflex. The patient is said
to have a Marcus Gunn pupil or a positive “swinging flashlight
test.”

This apparently paradoxical reaction to lightis really due to the
fact that the affected side has an intact motor system but a defec-
tive sensory system (i.e., there is an afferent pupillary defect in the
eye that dilates with direct illumination [Miller, 1985]). The affected
eye's normal efferent response is seen with the light shining on the
contralateral eye. (The sign can also be elicited by covering the
normal side.)

The Marcus Gunn pupil is seen in any unilateral disease of the
retina or optic nerve (e.g., retrobulbar optic neuritis or ipsilateral
monocular blindness).

Pupillary Accommodation

To test for accommodation, have the patient look at something a
long distance away, then focus on something just in front of his
eyes, such as your finger or a pencil. Constriction is the normal
response to the near object.

Importance of Pupillary Responses

We check the pupillary responses because the loss of accom-
modation, reaction to light, or consensual reaction is indicative
of ocular or nervous system disease (Table 10-7).

The converse can also be helpful. If a patient has total loss of
vision in both eyes, the pupillary reactions to light should be appro-
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Table 10-7.  Abnormal Pupils

Name Size/Shape Accommodation Reaction Laterality Comments
Argyll Usually Normal Absent (late) 95% bilateral Formally usually CNS lues (Also
Robertson miotic Sluggish (early) see Table 10-8)
Possibly Incomplete dilation with atropine
irregular
Adie’s tonic Not always Absent or slug- Absent or slug- 80% unilateral Never CNS lues
pupil miotic gish gish Tendon jerks may be absent
Methacholine constricts; normal
response to mydriatics
Fixed Absent Absent Unilateral or Meningovascular syphilis or
bilateral blindness
Paradoxical Dilates Seen in CNS syphilis, tumors,
and “normals”
Paradoxical Dilates Normal Same as above
Horner's Miotic Unilateral Seen in Pancoast's syndrome,
inter alia
Parinaud Never miotic Variable (see Sluggish 99% bilateral Never benign; seen with Par-

p. 455)

inaud’s syndrome

Sources: Duke-Elder and Scott (1971) and Maciewicz (1983).

priately missing. See the section on ocular malingering or hys-
teria, page 155.

However, one should not be too quick to diagnose ocular malin-
gering. | was once presented a patient who claimed adult-onset
total blindness, but in whom the pupillary direct and consensual
responses to light were both well preserved. The house officerhad
failed to examine the fundi. The patient had bilateral macular de-
generation and was for all intents and purposes legally blind. But
the surrounding retinal tissues were normal, accounting for the
normal light reflexes.

Fixed dilated pupils are a well-known sign of brain stem disease.
Less well known are the fixed pupils that fail to dilate in the dark.
These are also an ominous indicator of brain stem disease.

In increased intracranial pressure, there is a loss of hippus (the
one-per-second pupillary dilation—constriction sequence), even
before the gross light response is lost.

Argyll Robertson Pupil

The Argyll Robertson pupil is likened to a woman of easy virtue:
itaccommodates, but doesn’t react. The Argyll Robertson pupil
isnever benign. Itis seen in central nervous system syphilis, and
in other conditions (Table 10-8).

For purposes of winning coffee money from those who believe
there was a Dr. Argyll, the full name of the one physician who is
commemorated in the Argyll Robertson pupil is Douglas Moray
Cooper Lamb Argyll Robertson. A more complete description than
the one in the table above was given in his case reports (Robert-
son, 1869a, 1869b). An even better explication of the Argyl
Robertson pupil was made by Adie (who has a different pupil
named for him).

1. Theretina is quite sensitive; that is, the vision is intact. This
is important because the pupil of the blind eye in many unilaterally
blind patients accommodates but does notreactto light; that alone
does not make it an Argyll Robertson pupil. The pupil of a blind eye
may react consensually, whereas the true Argyll Robertson pupil
never does (Adie, 1931b). Similarly, if the vision is defective from
some other cause than retinal disease, some reaction to light will
persist as long as any vision remains. Such pupils react sluggishly
to light, but well to convergence (accommodation). However, this
should not be called “incomplete” Argyll Robertson pupil, for the

blindness and pupillary changes in this situation have nothing to
do with central nervous system syphilis.

2. The Argyll Robertson pupil contracts briskly during accom-
modation and dilates again briskly if the subject again looks far
away.

3. Alteration in the amount of light admitted to the eye does not
influence the size of the pupil. Therefore, the Argyll Robertson
pupilis fixed, not in the sense that it exhibits pupil atonia, but in that
it can remain the same size for days, weeks, or months.

4. Slow and only partial dilation occurs with the application of
mydriatics.

Table 10-8. Other Causes of Argyll Robertson Pupils

Tumors
Mesencephalic location
Craniopharyngioma

Infections and inflammation
Encephalitis lethargica
Polio encephalitis
Cerebral malaria
Herpes zoster
Lyme disease

Metabolic causes
Diabetes mellitus
Alcoholism
Carbon disulfide poisoning

Other

Syringomyelia

Pressure on cranial nerve ll1 trunk by cerebral aneurysm!

Trauma

Multiple sclerosis

Hypertropic interstitial neuritis

Charcot-Marie-Tooth disease

Sarcoid

Hemorrhage in the periacqueductal gray rostral to the
Edinger-Westphal nucleus

Sources: Duke-Elder and Scott (1971) and Dacso and Bortz
(1989).



Adie's Pupil

The tonic pupil, or Adie’s pupil, may be described as a bored
housewife: it may neither react nor accommodate, or it may react
only after a great deal of preparation in a dark room; in any case,
it will be sluggish. The Adie’s pupil is always benign, unless the
physician can’t make the diagnosis, and erroneously diagnoses
syphilis. To continue the mnemonic, one would expect to find
more syphilis in women of easy virtue than in housewives.

Adie's pupil was originally described by a number of other peo-
ple, but we credit Adie for bringing these descriptions together
(Adie, 1931a). In the initial six cases, the pupils were said to “react
on accommodation but not to light.” As ankle jerks and knee jerks
were missing in most of the original cases, it was thought that
these patients might be syphilitic, a fear that was disproved by test-
ing. A few months later, Adie had correctly refined his pupil de-
scription as follows (Adie, 1931b):

1. The myotonic pupil is most often unilateral it is then almost
always larger than its mate.

2. Itmaybeoval,withthe long axis either horizontal or vertical.
3. ltis often large, occasionally small, but never miotic.

4. When ordinary bedside methods are used, the reaction to
light, direct and consensual, appears to be completely or almost
completely abolished. However, after a sojourn in a dark room, the
pupil dilates, and on reexposure to strong daylight again contracts
very slowly. The emphasis is on a long exposure to diffuse strong
daylight after proper preparation in a dark room.

5. During the act of accommodation for a near object (con-
vergence), the pupil after a short delay would began to contract
very slowly but through a range in excess of normal. This originally
larger (abnormal) pupil could thus end as smaller than the normal
pupil on the opposite side! With convergence, the abnormal pupil
might remain small for seconds to minutes after convergence has
ceased.

6. However, prompt and full dilatation occurs with those my-
driatics, cocaine and atropine, which are so stunted in their effect
on the Argyll Robertson pupil.

An odd additional finding has been rediscovered regarding the
Adie’s pupil. In every Adie’s pupil that has any remaining light reac-
tion, a segmental palsy of the iris sphincter will be found. This is
characteristic of Adie’s pupil, though not pathognomonic, since it
can also be seen in traumatic iridoplegia, postganglionic denerva-
tion, preganglionic third-nerve diseases, aberrant regeneration of
the third nerve, midbrain ocular motor involvement, and Parinaud's
syndrome if that occurs posttrauma (Thompson, 1978).

Other Abnormal Pupils
Sluggish responses to light and accommodation are sometimes
seen in myotonic dystrophy (Duke-Elder & Scott, 1971).

Among the British who were caught in the fall of Singapore and
interned during World War Il, Wernicke's encephalopathy was said
to produce the loss of accommodation, with a normal light re-
sponse. This would be the reverse of an Argyll Robertson pupil.

The Ophthalmoscopic Examination (Sapira, 1984)

History

In 1847, Babbage, an eccentric British millionaire, had one of
his engineers construct a device consisting of a silvered surface
(a mirror) that reflected light into the eye. A scratch in the sil-
vered surface permitted one to peek for the first time into the
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illuminated interior of the living eye. Babbage gave the device to
his personal physician, who never realized its utility, apparently
because Babbage was a known practical joker and because the
physician, who was myopic, found that Babbage’s device, lack-
ing alens system, did not work for him. Three years later, appar-
ently independently, Helmholtz used the same principles, added
a lens system, and published his invention.

The ophthalmoscope used today is basically the same as that
of Helmholtz, except that the light source is battery operated and
the lens system is mounted on a wheel, which permits rapid
focusing.

Method
Parts of the Ophthalmoscope

Before attempting to look through the ophthalmoscope, it is a
good idea to learn its component parts. First, switch on the light.
If your ophthalmoscope has a rheostat, push in the button that
unlocks the rheostat and rotate it to maximum brightness.
Smaller ophthalmoscopes simply have an on-off switch.

If you are holding the instrument properly (with the diopter
numbers pointing toward you, the light shining away from you),
you will be able to shine the light on your palm. If you move the
aperture selector dial, which usually lies between the lens wheel
and the on-of f rheostat, you can observe various shapes and col-
ors of light. Under normal circumstances, you will use the round
circle of white light. Some ophthalmoscopes have a second
smaller circle, which decreases the amount of light. This may be
used to decrease the amount of reflex pupillary constriction in
the unusual circumstance that the pupils have not been pharma-
cologically dilated. Sometimes it is also useful to decrease re-
flected glare from the cornea and anterior lens. Some older
ophthalmoscopes had an aperture that produced a half-moon of
light that could be used for the same purpose. But the best device
to reduce glare is a little window of polarizing glass, mounted on
the part of the ophthalmoscope head facing the patient, which
can be slid into place with a flick of the finger. (Some students do
not even realize that their ophthalmoscopes are so equipped.)

The grids are intended for localization, but are rarely used be-
cause of the common custom of describing lesions in terms of
distance from the disc along radial coordinates (e.g., “1'/2 disc
diameters out at 8 o’clock, “3 disc diameters at 12 o’clock,”
etc.). Lesions may also be located in terms of their relationship
to specific retinal vessels and their branchings, and in some
cases a drawing in the chart is used.

Most ophthalmoscopes also have a bluish-green filter that
provides “red-free” light. (This is not the lens used in fluores-
cein angiography, a special procedure performed only by those
trained in its use. Specifically, one should never try to improvise
any fluorescein examination of the eye that involves shining an
ultraviolet light into the eye, since this could cause blindness.)
Some experts can make judgments about retinal arteriolar me-
dial and adventitial thickening by using the “red-free” light (see
p. 187). It has also been stated that “red-free” light is helpful in
finding hemorrhages, which will appear black on a green field.
However, hemorrhages generally appear dark red on a light or-
ange field and are easy to see in any case. Missed hemorrhages
result from a failure to look systematically, not from the color of
the light.

Red-free light is also said to be useful for identifying early neo-
vascularization (fine vessels) in patients with diabetes mellitus,
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since it changes the red-on-orange contrast to black-on-green.
Some skilled workers are also able to make estimates about
damage to the outer nerve fiber layer based upon inspection with
the red-free light. Other uses of red-free light are discussed on
page 187.

Finally, there is an aperture that casts the light as a slit. This
aperture provides a means for determining fundal contour, and
for estimating the depth of the anterior chamber (see p. 167).
This is not the light used in a slit-lamp examination. That is a
special instrument used by ophthalmologists for studying the
lens, Descemet’s membrane, and other anterior structures.

Itis often very difficult to use the slit aperture for determining the
contour of the optic disc, because if one looks at the stripe directly
en face, monocular vision may not permit the appreciation of any
contour. Sometimes, one can move one's eye laterally, still peering
through the viewing area, and so create an angle between the axis
of inspection and the axis of illumination. The most frequent rea-
son for wanting a measure of elevation is in the question of a
“choked disc,” or papilledema. But for this purpose the slit is in-
ferior to measuring the elevation of the disc in diopters, which is a
useful way to follow the progress of papilledema (or its resolution
with treatment) on a day-to-day basis. This requires focusing on
the disc with the ophthalmoscope, rather than with your eye (vide
infra).

The other dial on the ophthalmoscope is used for changing the
lenses, from high positive (magnifying), usually numbered in
black, to high negative, usually numbered in red.

For the attending. Some persons can do much of the focusing
with the lens in their own eye, but use of the focusing wheel should
be encouraged. The autofocusing ability is one more thing for the
student to have to master initially, and it will eventually be lost with
age.

Finally, when you have finished using your ophthalmoscope,
don’t forget to switch it off. In the case of an ophthalmoscope
with a rheostat, you must rotate the dial to the point at which you
hear or feel a click. Otherwise your batteries will often be
drained, producing a light that is too dim. Although the rheo-
stat, like the smaller peephole, is advertised as a method of de-
creasing the light in sensitive patients, it is just one more thing
that can break, and it increases the cost of the instrument. I don’t
remember when I last tried to use mine; probably before I finally
learned that one sees best with a bright light and that most com-
promises in clinical examination are to be eschewed.

Practicing with the Ophthalmoscope

Instruct your partner to remove his spectacles and to stare at a
fixed distant point. Remove your own spectacles, and select the
round circle of white light. (You may wish to examine the patient
through his spectacles if he wears a highly “minus” set of lenses.
Likewise, if either member of the doctor-patient dyad has a dis-
torting abnormality of the lens, such as a severe astigmatism,
leave the spectacles on for the examination that involves the ab-
normal eye.)

Very advanced. Bifocals are an especially difficult problem for
physicians with severe astigmatism. The near lenses cannot be
used because of the angle, but taking the glasses off leaves the
astigmatism uncorrected. If you anticipate this problem, save your
last pair of glasses before getting the bifocals, and try using them
only during ophthalmoscopy.

To examine your partner’s right eye, place the ophthalmo-
scope as close as possible to your own right eye, peer through the
hole, and shine the light into your partner’s right pupil until you
see the red reflex. Repeat, using your left eye to observe the red
reflex in your partner’s left eye. It is very important to learn to
use the correct eye (i.e., both of your eyes), even if you have a
strong monocular dominance. Otherwise, you will have to hang
over the top of the patient’s head to examine one of his eyes, a
contortion not always permitted by the clinical situation or hos-
pital architecture.

For the next step, it is best to use a teaching device such as an
artificial eye or mannequin. If your school does not have such a
device, volunteers should be solicited from the Curriculum
Committee. In either case, begin examining the dummy by find-
ing the red reflex as before. Next, move as close to the eye as you
can, all the while keeping the red reflex in view through the
ophthalmoscope. Turn the lens wheel until detail begins to ap-
pear. If you go too far, back up by reversing the lens wheel, just
as you would with a microscope.

Looking into the eye with an ophthalmoscope is, in fact, look-
ing through an in vivo microscope. (The optic disc in reality is
only 1.5 mm in diameter, although it appears larger through the
ophthalmoscope. The relative sizes of other structures and le-
sions are given in Table 10-9.) The main difference is that the
traditional microscope focuses continuously, and the ophthal-
moscope lens wheel discontinuously. Similarly, when you first
looked through a microscope, you learned, perhaps uncon-
sciously, to relax youreye so as to look through the lenstowarda
point beyond it, rather than accommodating so as to look ar the
lens as if it were a small television set. Now, in using the
ophthalmoscope, also allow your eye to adjust grossly to the dif-
ferent focal length needed to approach the fundus. Don’t look at
the lens; look through it. Then, perform the fine-focus adjust-
ment with the focusing wheel on the instrument. (Some persons
like to shift their own viewpoint slightly during the procedure. If
they then see something red flash by, they know it is a blood
vessel, and this gives them a target to focus on.)

Once you are able to focus on structures of the fundus, return
to your partner. (Later you should go back to the mannequin to
practice examining the four vascular axes, as described below).

When you are first practicing, but only then, you may omit the
examination of the cornea and the lens (see pp. 176-177). Your
partner is presumably a healthy young person with no opacities
there. Just find the red reflex, and focus in.

Some hints include the following:

1. You should be cheek to jowl with your partner. As in look-
ing through a keyhole or a window, you must be as close as
possible.

2. You may want to hold the partner’s head from behind with
your left hand.

Table 10-9.  Size of Various Structures and Lesions in the Fundus
Oculi

Optic disc 1.5 mm

Width of the arterial blood column exiting 0.1 mm (100 pm)
the disc

Average microaneurysm 0.05 mm (50 p.m)

Average Drisena 0.01 mm (10 p.m)

aDriisen can go to 100 um and beyond.



3. Areyouinacomfortable position? If your partneris sitting,
and you are standing crouched over him, you are learning a
habit that will give you low back strain in later years.
Worse, it is hard to concentrate on the examination, if you
are also concentrating on keeping your balance.

4. The subject needs a fixed object to look at with his unob-
structed eye.

For the attending. In yesteryear, one of the better institutions
had little penciled “x's” marked on the ceilings of rooms where gen-
erations of house staff had examined the fundi. Once, in a new
institution, the department chairman instructed the house staff not
to so mark the ceilings, because the cost of painting them was al-
legedly causing the hospital to run a deficit. Later, | cared for a pa-
tient whose proliferative diabetic retinopathy had become irrevers-
ible under that chairman’s “tight,” nonophthalmoscopic control.

| always attempted to examine the fundi at least once when |
was a visiting professor. | would ask someone to hold up a finger
for the patient to look at. If, after a few seconds, the patient’s eye
began to wander, | checked to see if the host's finger was still in
place. When it was not, | knew that the fundi were examined so
infrequently that the average participant in rounds didnoteven un-
derstand the need for a fixed point of gaze. This occurred much
more often than accrediting agencies lead one to believe.

Once you have focused on a vessel, follow the natural arrows
formed by the branchings of the blood vessels to find the disc
(Fig. 10-13). Then follow the vessels away from the disc in this
sequence, returning to the disc each time: superior temporal ves-
sels, superior nasal vessels, inferior nasal vessels, and inferior
temporal vessels. (If you are unable to do this with your partner,
you need more practice on the mannequin.) Then, without leav-
ing the view, see if you can change the aperture, finding the con-
trol wheel with your finger without looking at it. (Most people
have to practice this on the mannequin also.) Repeat the pro-
cedure with your left eye, examining your partner’s left eye.

O Itis very important to establish, from the beginning, a methodi-

cal sequence of examination, which you adhere to as rigidly and

Figure 10-13. A law of nature: the bifurcations of the blood
vessels always form arrows that point to the optic disc. Courtesy
of Year Book Medical Publishers.
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thoroughly as possible. Once you have practiced finding the disc
and following the blood vessels, you can begin using the entire
routine, given on page 176.

Dilating the Pupil

An illustration of how I made myselflook stupid by not dilating
the pupils is given on page 195. (Also see Appendix 10-4.)

Contraindications. There are few contraindications to dilat-
ing the pupils. 1) The most important one is presence or suspi-
cion of a cerebrovascular or other neurologic disease, in which
evolving pupillary signs might be of diagnostic value. (Remem-
ber that the effects of the medication may persist for a variable
length of time, and that asymmetry of the pupils may result,
even if you are careful to put the same number of drops in each
eye.) 2) Certain lens implants are an absolute contraindication to
pupillary dilatation. 3) Anterior uveitis is a relative contrain-
dication. 4) As mentioned above (p. 167), if the patient has nar-
row-angle glaucoma, dilating the pupil could precipitate an
acute attack. If that results in an earlier diagnosis of the problem,
the patient might ultimately benefit, provided that the physician
is capable of recognizing and treating it.

A method (Practice first on yourself and your partner):

1. Be sure that your black bag is supplied with a mydriatic
agent. | have used 10% phenylephrine (Neosynephrine oph-
thalmic) for 30 years without difficulty. However, if [ were start-
ing over today, I might choose tropicamide 0.5% or 1% (My-
driacil ophthalmic) instead.

There is no doubt that these medications are absorbed sys-
temically. Because much of the absorption seems to be via the
nasal mucosa (as a result of tearing, with passage of the drug
through the nasolacrimal duct), the problem can be minimized by
having the patient press on the inner canthi to block the ducts for a
few minutes after instillation.

Phenylephrine, an alpha-1 adrenergic agonist, has been associ-
ated with hypertension, presumably causing an intracerebral hem-
orrhage in one adult case (Adler et al., 1982). The ocular effects
can be reversed with thymoxamine (if you live where it is available)
or any other ophthalmic alpha blocker. You could use phen-
tolamine or prazosin as specifics to reverse systemic effects, but in
most cases one would simply let the drug wear off.

Tropicamide, a very short-acting antimuscarinic agent, might be
preferable in a patientin whom you are worried about cardiovascu-
lar reactions. However, it occasionally fails to produce a brisk
pupillary dilation. In one instance, it caused a systemic reaction of
opisthotonos, pallor, and cyanosis in a child, presumably due to
anaphylaxis (Wahl, 1969). The ocular effects can be reversed with
pilocarpine ophthalmic solution.

2. With the patient seated, have him maximally extend his
head on the neck, and instruct him to stare at the ceiling. If the
patient is recumbent, have him stare at the head of the bed.

3. Holdthe dropper of mydriatic solutionabout 1 inch above
the conjunctival sac, so that it does not touch the globe, the skin,
or even (especially) the eyelashes.

4. Pull down on the subpalpebral skin, and drop one drop
into the conjunctival sac, not onto the globe. (Once the skin un-
der your finger has been rolled down over the general area of the
maxillary zygomatic bony suture, firm pressure will hold the eye
open in such a way as to maintain painless exposure of the con-
junctival sac against the patient’s best efforts. Try it on yourself.)
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5. Rarely, if the patient is uncooperative and has long upper
lashes, one may rarely have to resort to dropping the fluid on the
globe, which may be further exposed by pulling the upper lid
superiorly away from the globe. Simply press on the skin above
the supraorbital bone, and roll the skin superiorly until the eye-
ball is exposed. Then press your finger more firmly so that the
eye cannot be closed.

6. Make a note in the record, especially if you dilate uni-
laterally. This may save the patient an investigation for neu-
rologic causes of a “blown pupil” when someone else makes
rounds at night.

7. If sufficient dilatation has not occurred after 10 minutes,
instill a second drop.

Methods for Improving Patient Cooperation

During the ophthalmoscopic examination, some patients will
close their eyes or abruptly turn their heads away just when you
think you have found something of interest. They may say, “The
light is too bright.” How should you respond in a situation like
that? (Write your answer down.)

Obviously, you should not say, “It’s not bright,” since it isn’t
shining into your eye. Nor should you lecture the patient about
the difficulty he is causing you. Also, you should not give up,
since that is unfair to both the present and future patients.

You can smile at the patient and say, “I know it’s bright. I'll
turn it down a little.” Turn it to a smaller aperture or try the red-
free light. You may wish to add, “But it still may be bright for
you, so try to stare at the spot as long as you can. You are doing a
good job.”

Neophytes tend to blame problems on themselves, often cor-
rectly. Sometimes they wantonly sweep the light back and forth
over the macula before they even have a chance to orient them-
selves topographically, and the patient is naturally troubled by
the repeated macular stimulation. To avoid hitting the macula
early, while you are “going in,” approach the patient’s pupil
from the temporal side, rather than directly from the front.

Synopsis of Routine Ophthalmoscopic Examination

This section gives an overview of the order of the examination,
and the general observations to be made. The remainder of the
chapter is concerned with the ophthalmoscopic findings and
their significance, and with specific techniques as they relate to
specific findings.

1. Checking for anterior (corneal and lenticular) opacities.
This part of the examination is done first because it informs us
about those central opacities that interfere with subsequent ex-
amination of the fundus oculi. When the retinal structures are in
focus, the obstructing opacity cannot be in focus and therefore is
not seen. The examiner who is not aware of this will become
confused and frustrated by the seemingly inexplicable difficulty
experienced in visualizing a relatively large area of the fundus.

A method: After the red reflex is obtained, with the exam-
ining eye and ophthalmoscope held at 2 or 3 feet from the pa-
tient’s eye, focus on the iris to ascertain that you are in the ap-
proximate focal plane of the cornea and lens. Returning your
attention to the red reflex, move your head slightly, looking for
sharp black opacities to appear in front of the red reflex. You
may also focus up and down a few lens settings.

The better mannequins have plastic devices that mimic ante-
rior opacities. These can be inserted, and you can practice look-
ing for them.

2. One can next examine the vitreous for opacities and abnor-
mal structures, as an ophthalmologist does. However, this is rarely
useful in an asymptomatic patient and almost never produces use-
ful information about the medical condition of the nonophthalmo-
logic patient, except in the case of vitreous hemorrhages (p. 198),
which are almost impossible to miss, even if one is not looking for
them. Therefore, most diagnosticians proceed from the anterior
structures directly to the fundus.

3. Focusing on the fundus. Once you have located the optic
disc, there are several features for which you must consciously
look. Note the color, the size of the optic cup, the presence or
absence of papilledema, and the presence or absence of retinal
vein pulsations (p. 178). While following the blood vessels in the
sequence previously given (superior temporal, superior nasal,
inferior nasal, inferior temporal), observe the arteriovenous
crossings (p. 186), the retinal background (p. 183), and the size
and appearance of the vessels themselves. Then swing from the
disc temporally about 2 disc diameters to find the macula, which
is examined last because it is the most uncomfortable for the pa-
tient. The macula is the best place to look for microaneurysms
and hard exudates. Do not forget to examine the macula itself
(p. 198). It is somewhat darker than the surrounding retina. At
its center is the fovea centralis. which may appear as a small
circle with a reddish center, a spot of light, ashifting crescent, a
shining line, or a moiré pattern. Small vessels appear to con-
verge toward the macula, but not to actually enter it.

If the patient does not have cataracts, and one still can't clearly
see the fundus, have the patient put on his spectacles and repeat
the examination; the problem may be a severe astigmatism.

Finally, repeat this sequence for the othereye.

A philosophical note. For some reason, the most dramatic
findings in the fundus, such as choroidal sclerosis (p. 191) and
large black areas due to burned-out chorioretinitis (p. 192) are
never really urgent or acute, while the most ominous findings, for
example, splinter hemorrhages appearing around the disc
(p. 197), loss of spontaneous retinal venous pulsations (p. 178),
posterior pole Driisen in beginning senile macular degeneration
(p. 194), and microaneurysms and exudates in preproliferative dia-
betic retinopathy (p. 201), tend to be quite subtle in appearance.
(See Appendix 10-4).

Ophthalmoscopic Findings

Findings in the Anterior Part of the Eyeball

Opacities of the Cornea

Interstitial keratitis. While looking for the lens, one can
sometimes see a haze in the cornea, obscuring the view of the iris.
This sign of interstitial keratitis can often be detected by a clinician
(although thatdiagnosis usually requires the special techniques of
an ophthalmologist.) Sometimes new vessel formation occurs in
the healing process, resulting in salmon colored patches.

Interstitial keratitis was formerly seen along with two other
signs—labyrinthine deafness and Hutchinson’s notched incisors
—in congenital syphilis (Hutchinson, 1859). However, the other
two signs, in the absence of the characteristic teeth, may be ac-
quired in the adult as part of Cogan’s syndrome (Vollerstein et al.,
1986). The above instances of keratitis are bilateral. However, uni-
lateral, isolated keratitis may rarely occur due either to acquired
(not congenital) syphilis or tuberculosis.



Posterior keratoprecipitates. These round gray spots on the
posterior cornea are also called mutton fat bodies. Contrary to
popular wisdom, posterior keratoprecipitates, though seen in
some cases of ocular sarcoidosis, are not pathognomonic. They
may also be seen in the retinopathies of candidiasis (Chumbley,
1981), toxoplasmosis (Havener, 1973; Schiaegel, 1978), cyto-
megalovirus (Chumbley, 1981), tuberculosis, brucellosis (Scheie
& Albert, 1977), Entamoeba histolytica brain abscess (Walsh &
Hoyt, 1969), and Boutonneuse fever (Rickettsia conori) (Lebas &
Bernaerts-Lebas, 1962). In fact, if searched for, they would prob-
ably be found in many other retinopathies and uveitides.

Opacities in the Lens

Cataracts are the most common finding on ophthalmoscopic ex-
amination of the anterior eyeball. They may actually be more of
a problem for the physician than for the patient. If the cataract is
impairing the patient’s vision, he should be referred.

Anterior capsular cataracts (indicated by A in Fig. 10-14A) and
corneal opacities can be distinguished from posterior capsular
opacities (indicated by P in Fig. 10-14A). Look through the ophthal-
moscope and through a theoretical point in the center of the lens.
Then, instruct the patient to look upward as you continue to main-
tain a line of sight through the center of the lens (not the globe).
This will require you to tilt your line of sight somewhat upward
(not shown). Anterior opacities will tend to move up, and posterior
opacities down (Fig. 10-14B).

Ectopic Lens

A simple check for ectopic lens is to examine the red refilex with a
penlight. In ectopic lens, there will be an incomplete appearance in
the form of an ellipsoid below where one expected the full circle of
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light, somewhat as if a light shade of concave inferior surface had
been pulled down halfway across the pupil (Chan et al., 1987).

Ectopic lens occurs in patients with Marfan's syndrome inter alia
(see Ch. 25, p. 441).

Anterior Chamber Depth

Another method of estimating anterior chamber depth (see also
p. 167) uses the slit aperture on the ophthalmoscope. Shine the
light so that you can see the slit reflected from both the cornea and
the lens, and observe the distance between the two reflections. In
order to be able to judge that a chamber is abnormally narrow, you
will have to have examined a number of normal eyes. Myopic pa-
tients tend to have deep anterior chambers.

The Vitreous

The major vitreous finding is vitreous hemorrhage (see p. 198).
Another, unexpected finding that may interfere with the exam-
iner’s view is asteroides hyalosis (“planet-like structures that are
glassy”), which are white or yellowish-white spheres made of
calcium containing compounds. These are primarily seen in
men of middle age. Oddly enough, they do not impair the pa-
tient’s vision as much as they impair the physician’s inspection,
so a complaint of visual impairment should prompt a search for
another entity.

Asteroides hyalosis may be mimicked by other diseases which
produce a “snowstorm in the vitreous” and which are of signifi-
cance. These include the ophthalmologic diseases pars planitis (a
peripheral uveitis) and retinoblastoma; “medical” diseases such as
Behget's syndrome and sarcoid; or any severe form of uveitis (Roy,
1984).

Figure 10-14.  Distinguishing anterior and posterior lenticular opacities. See text.
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The Disc
Spontaneous Retinal Venous Pulsations

A method. Look at the largest retinal veins as they course up
from the cup of the disc. A momentary tapering or flickering
may be seen in the portion of the vein that is almost parallel to
the axis of inspection. Retinal venous pulsations are probably
never seen in the peripheral venous tree beyond the disc.

Digital compression of the eyeball may elicit retinal venous
pulsations in some normal persons who do not initially have
them. This may be done for teaching and learning purposes, but
it should never be part of a patient examination, for it may pro-
duce a false sense of security, as explained below.

Physiology. As shown schematically in Figure 10-15A, there is
normally a pressure differential between the intraocular pressure
and the retinal venous pressure, the latter obviously being higher
(or the veins would empty and not be seen). During systole, the
pulse pressure is briefly transmitted to the intraocular pressure
through the expansion of the retinal artery, and this may permit the
intraocular pressure briefly to exceed the retinal venous pressure.
At that moment, the retinal veins begin to collapse. As the retinal
artery pressure peaks and then drops, the intraocular pressure
also drops to normal, allowing reexpansion of the retinal vein to its
customary diameter. This is seen as retinal vein “pulsation.”

If the retinal artery is sclerosed and does not transmit pressure
well by expansion, retinal venous pulsations may be absent (even
with normal retinal venous pressures). This may explain the fact
that the incidence of spontaneous retinal venous pulsations de-
creases with age (Lo Zito, 1977).

An increase in retinal venous pressure will cause the loss of
spontaneous retinal venous pulsations, all other things being
equal (see Fig. 10-16). In cases of increased intracranial pressure,
the retinal venous pressure is elevated because the retinal veins
traverse the subarachnoid space surrounding the optic nerve.
“Nonspontaneous” retinal venous pulsations (Fig. 10-16C), elicited
by pressing on the patient's eyeball, could give a false sense of

Absence of spontaneous Normal retinal venous

Momentof retinal venous pulsations in pulsation elicited by
diminution normal subject due to the added intraocular
in retinal "'inadequate'’ pressure from
vein diameter pulse pressure digital compression
Normal retinal
arterial puise A /\
wave ==/ \J il I
Normal | Normal
intra- | retinal
ocular | venous
P essur

Figure 10-15. A, Spontaneous retinal venous pulsations occur
in this normal eye during the brief moment that the intraocular
pressure plus the transmitted arterial pressure exceed the nor-
mal retinal venous pressure. B, Spontaneous retinal venous
pulsations do not occur in this normal eye because the normal
retinal venous pressure is always greater than the sum of the
normal intraocular pressure plus the transmitted arterial pres-
sure. C, “Nonspontaneous” retinal venous pulsations can be
brought out, for pedagogic purposes only, in the normal eye by
finger pressure on the eyeball. This maneuver artificially in-
creases the intraocular pressure to a point at which the addition
of the transmitted arterial pressure is now sufficient to briefly
exceed the normal retinal venous pressure. Courtesy of Year
Book Medical Publishers.

How the added intraocular
pressure from digital
compression produces a
retinal venous pulsation
despite an elevated
retinal venous pressure

Loss of spontaneous
retinal venous pulsations
due to an elevated
Normal retinal venous pressure

i

A B C

Figure 10-16. A, The same normal eye as shown in Figure
10-15. B, Loss of spontaneous retinal venous pulsations due to
the pathologic increase in the retinal venous pressure. C, “Non-
spontaneous” retinal venous pulsations inappropriately elicited
by means of finger pressure on the eyeball. This should not be
done in clinical practice. Courtesy of Year Book Medical
Publishers.

security prior to performing a lumbar puncture. Therefore, this ma-
neuver is contraindicated.

Experimental evidence. The relationships diagrammed in
Figures 10-15 and 10-16 have been experimentally studied in hu-
mans. In all of 50 patients with spontaneous retinal venous pulsa-
tions, the intracranial pressure was less than 195 mm water (Kahn
& Cherry, 1950). In all 18 patients with intracranial pressures
greater than 195 mm water, spontaneous retinal venous pulsations
were absent. In another experiment, 10 subjects with spontaneous
retinal venous pulsations underwent lumbar puncture. The highest
opening pressure was 170 mm water. The cerebrospinal fluid pres-
sure was acutely raised with a digital Queckenstedt maneuver,
and the cerebrospinal fluid pressures at which the spontaneous
retinal venous pulsations disappeared, and then returned, were
observed. The respective means were 204 and 202 mm water,
and the highest individual value was 236 mm (Walsh et al., 1968).
A study of 400 consecutive neurology consultations in which 65
lumbar punctures were performed revealed no spontaneous reti-
nal venous pulsations in any of the 19 patients with opening pres-
sures greater than 200 mm water. In the 22 patients who had spon-
taneous retinal venous pulsations, the highest cerebrospinal fluid
opening pressure was exactly 200 mm water (Lo Zito, 1977). In still
another study, 180 mm water was the highest opening cerebrospi-
nal fluid pressure in 29 patients with spontaneous retinal venous
pulsations, and in nine patients with increased cerebrospinal fluid
pressures, the spontaneous retinal venous pulsations disap-
peared at 190 mm water (Levin, 1978).

The evidence cited above would suggest that 180 to 205 mm
water is the general level of cerebrospinal fluid pressure above
which one would not expect to see spontaneous retinal venous
pulsations. A single letter to the editor (Van Uitert & Eisenstadt,
1978) reported four patients with opening cerebrospinal fluid pres-
sures of 210 to 280 mm water despite the presence of sponta-
neous retinal venous pulsations. Unfortunately, the letter does not
state how many total patients were seen in order to collect these
four. These lumbar punctures were uncomplicated as were two
others of the same nature (unreported) of which | have heard.

Significance. In summary, the presence of spontaneous
(without digital compression) retinal venous pulsations suggests
that the cerebrospinal fluid pressure is unlikely to be elevated.
The absence of spontaneous retinal venous pulsations is of no
diagnostic utility.



For the attending. Because spontaneous retinal venous
pulsations are synchronous with the heartbeat and dependent
upon the stroke volume, they may be lost or irregular in conditions
in which the stroke volume is not constant, for example, atrial fibril-
lation or atrioventricular dissociation. Although cardiac monitors
have removed much of the suspense from the bedside examina-
tion of patients, they also give one the opportunity to confound the
unsuspecting ignorant by describing to them the events on the
monitor as you look into the patient's eye, with the monitor outside
your range of vision. This maneuver is commended to you as a
way to obtain wager money to help pay for this text.

Spontaneous retinal venous pulsations are also helpful in distin-
guishing diabetic papillopathy, in which they are present (Barr et
al., 1980; Pavan et al., 1980), from papilledema due to increased
intracranial pressure, in which they are absent. This is an impor-
tant issue since many diabetic patients also have hypertension,
and the diabetic hemorrhages and exudates, in the presence of
swelling of the disc (vide infra), could suggest malignant hyperten-
sion, unless spontaneous venous pulsations are observed.

However, while the presence of spontaneous venous pulsations
tells you that the cerebrospinal fluid pressure is currently low
enough to permit lumbar puncture, theoretically it does not guar-
antee the absence of brain edema. The sine wave of intracranial
pressure might just happen to be at a normal trough value at the
moment of your examination.

Can arterial hypertension produce false normal spontaneous
retinal venous pulsations in the presence of elevated intracranial
pressure, according to the mechanism in the figures? Although
theoretically possible, this has not been reported. Even the more
likely occurrence, false normal spontaneous venous pulsations (in
the presence of elevated intracranial pressure) due to awide pulse
pressure, has not occurred. In cases of very wide pulse pressures
(such as those seen in aortic insufficiency and severe hyper-
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thyroidism) what one sees is retinal arterial pulsations (Roy, 1984).
When this happens in aortic insufficiency (see Ch. 17, p. 312), it is
called Becker's sign.

Papilledema

When papilledema is experimentally produced in animals by
creating an increased intracranial pressure, the first observable
static changes are loss of the disc margin and swelling of the
nerve head (Walsh & Hoyt, 1969), as shown in Figure 10-17.
Splinter hemorrhages around the disc are also a sign of pa-
pilledema. Although they do not develop as early as the other
signs, they have the advantage of persisting at the nadir of the
intracranial pressure, unlike the loss of spontaneous retinal
venous pulsations (discussed above). Probably no single sign
should ever be relied upon for making the diagnosis of pap-
illedema. Etiologies of papilledema are listed in Table 10-10.

You may have noticed that the light reflex of the retina's nerve
fiber layer, which gives the retina its appearance of having texture,
is more easily visualized with red-free than with white light. In pa-
pilledema, the nerve fiber layer around the disc loses its usual
sharpness, and the examiner, using red-free light, gets the impres-
sion that his scope is out of focus because he cannot perfectly
sharpen the image of the individual nerve bundle’s central light
reflexes.

Optic neurities or papillitis is often accompanied by papilledema.
The distinction is made because papillitis also causes a blind spot,
not seen in simple papilledema. (Retrobulbar neuritis, which af-
flicts the optic nerve behind the globe, produces a blind spot with-
out papilledema.)

Figure 10-17. Blurring and loss of a distinct disc margin are two of the very first signs of papilledema. Normally, there can be slightly less
distinction to the temporal margin of a disc without papilledema as compared with its nasal margin. But no normal disc would have this much
blurring, especially at the superior and inferior margins. What else do you see?

No, the dark spot is simply the way the macula photographs. How about the vessels? Although this is a two-dimensional representation,
can you see how the vessels are coming off a protruding disc, rather than up from a deep disc?

This is the only picture of papilledema in the book. Compare the disc margins in this picture with the disc margins in any other. After a few
trials, you should be able to see the difference clearly. Now try the same thing with the vessels exiting the disc.
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Table 10-10. Causes of Papilledema

With visual impairment
Papillitis of any cause

Without visual impairment

|diopathic intracranial hypertension
Intracranial tumor of any type
Intracranial infection of any type
Vascular disease

Subarachnoid hemorrhage

Subdural hematoma

Hypertensive encephalopathy
Retinal vascular disease

Central retinal vein thrombosis

Cavernous sinus thrombosis

Retinal vasculitis of any type
Metabolic

Hypervitaminosis A

Ethylene glycol poisoning

Lead poisoning

Arsenic poisoning

Carbon dioxide retention

Hyperthyroidism (?)
Guillain-Barré syndrome
Decreased intraocular pressure of any cause
Congenital malformations
Hematologic disease

Severe anemia

Polycythemia

Leukemia

Thrombotic thrombocytopenic purpura

Sources: Duke-Elder and Scott (1971), Havener (1984), Newell
(1982), and Roy (1984).

Pseudopapilledema

Many conditions can imitate papilledema, for example, hyperme-
tropia, in which the disc border may appear indistinct, espe-
cially temporally. There is no true protrusion of the disc, as can
be shown by using the light stripe or by simply focusing up and
down on the nerve head. The discs of some patients with astig-
matism may have a similar appearance.

The following listing is doubtless incomplete, especially for con-
ditions that would be seen on the ophthalmology service (see Roy,
1984).

Myelinated (also called medullated) nerve fibers, a congenital
defect, also mimics papilledema. The myelinated nerve fibers aris-
ing from the disc are opaque, the color of white eggshell, rather
than transparent. They are usually unilateral, while papilledema is
usually bilateral. (“Usually” here means 80% of the time.) The disc
margins in myelinated nerve fibers will always have a feathery
edge, as if someone had taken a paintbrush and swept white paint
out from the disc. The feather is composed of a bundle of myeli-
nated nerve fibers, each individual fiber making a barb. (The only
other ocular finding that has a feathery edge is the red flame hem-
orrhage [see p. 197].) Although myelinated nerve fibers may rarely
be seen with neurofibromatosis or with cranial dysostosis, they
otherwise have no association with any medical disease.

A variety of tumors can obscure the disc, fooling the unwary or
inexperienced. These include tumors of the eye tissue itself
(gliomas, meningiomas, and neurofibromas, or the hamartomas of
tuberous sclerosis), or metastatic tumors.

Pseudopapilledema may also be caused by Bergmeister's pa-
pilla, a glial sheath that surrounds the first one third of the hyaloid
artery. Itis a normal embryonic sheath that occasionally persists in

the adult as a smalltuftof tissue replacing the physiologic opticcup
of the disc.

Colloid bodies of the disc (also called hyaloid bodies) may cause
cuneate visual field defects and obscure the disc borders. The ap-
pearance is like that of small (50 to 100 pm) and later large blobs
(500 to 600 wm in diameter) of pineapple gelatin on the disc.

Although they may simply be inherited as an autosomal domi-
nant with no systemic significance, colloid bodies are also seen
variously in association with retinitis pigmentosa, Friedrich's
ataxia, Wilson's disease, glaucoma, syphilis, pseudoxanthoma
elasticum, and hypermetropia with disc elevation. Tuberous scle-
rosis is often listed in the differential diagnosis, but there the ap-
parent hyaloid bodies turn out to be little hamartomas on histologic
examination.

Colloid body: A case report. A 48-year-old Professor of
Medicine presented himself to the eye clinic with a chief complaint
of, “I've got a quadrant field cut on the right,” of less than 1'/2 years
duration. The professor had just been teaching visual fields by
confrontation to his sophomore physical diagnosis students, as
had been his habit for several decades. After his standard lecture,
which included the facts that temporal brain tumors caused an up-
per quadrantanopsia, while parietal brain tumors caused a lower
quadrantanopsia, he proceeded to the practicum. To his amaze-
ment, he could no longer see his own fingers when they werein the
right lower quadrant.

The onset of this change could be dated within the prior 12
years, when he had moved to an Eastern medical school where
physical examinations were no longer performed with any care or
skill, and so he had not been presented a single case of a visual
field cut to be checked by confrontation.

Physical examination revealed a sweating, apprehensive, mid-
dle-aged white man who had a cuneate monocular right lower
quadrant field cut with central sparing. On funduscopic examina-
tion, the right disc had a colloid body. Extensive studies, including
computerized axial tomography of the brain, revealed nothing. Re-
peated Goldmann perimetry revealed stability of the lesion over a
6-month period, an important issue, because due to his peculiar
occupation the professor was able to date the appearance of the
quadrantanopsia, and so was suspected of being hysterical by
one of his consultants, who had not grasped the significance of the
colloid body.

For the attending. Colloid bodies (also misnamed “disc
Drisen”) are acellular concretions of PAS-negative material, which
has a whorled appearance on electron microscopy. On chemical
analysis, it yields a positive test for sphingomyelin. True Driisen
(see p. 193), much smaller structures not found on the disc, are
PAS-positive accretions on Bruch’s membrane, and show no whorl-
ing or sphingomyelin. Other differences will no doubt be discov-
ered. Without knowing that these two completely dissimilar struc-
tures have been called by the same names, it becomes impossible
to understand the ophthalmologist's literature or consultation
notes.

Retinal Neovascularization

Neovascularization is a proliferation of very small new vessels
into an area where they formerly did not exist and are not nor-
mally seen. This usually occurs around the disc. When it in-
volves the macula, it may cause blindness.

Normally, the retinal vasculature does not send new sprouts
into territory that it does not usually supply. Furthermore, the
normal vitreous and retina contain a substance that inhibits new
growth of vessels. Thus, neovascularization implies both an ab-



normality of the microvasculature and a disease of the retina.
The most common causes are diabetes mellitus, the various
hemoglobinopathies, sarcoid, and Eales’ syndrome (see
p- 201).

Glaucoma

The word glaucoma is thought to come from the Greek word
meaning “shining” or “sparkling.” It is believed that this was
intended to distinguish those who were blind from cataracts
(whose eyes were no longer shining) from those who were blind
from glaucoma. The importance of this etymology is to remind
you of the insidiousness of glaucoma: to an untrained observer,
the eyes seem to be normal, while the blindness progresses. As
the painless increase in intraocular pressure jeopardizes the
blood flow to the eye, the peripheral fields constrict. Because
central vision is preserved to the end, the patient may not notice
the problem until all other vision is lost (Johnson & Brubaker,
1986).

Despite the effective surgical and pharmacologic remedies
available these days, glaucoma is the leading cause of blindness
in the United States. If someone does not make the diagnosis,
the patient might as well be living in ancient Greece as far as the
preservation of his sight is concerned.

Glaucomatous changes in the disc are listed below. After
studying this portion of the text, you should be able to screen all
your patients for glaucoma and selectively refer suspected
glaucoma victims for consultation. Your batting average will im-
prove with practice and good consultants. The funduscopic find-
ings should heighten your index of suspicion for glaucoma, but
you should proceed to a pressure measurement at the drop of a
hat.

1. Deepening of the Optic Cup. As the glaucomatous
globe sustains its chronic hypertension, the optic cup begins to
excavate, and the blood vessels exiting the disc come to be con-
cealed beneath the lip of the disc (see Figs. 10-18, A and B, and
10-19). This sign, like many of the others, has a good specificity,
but a lesser sensitivity. The only potential false positive is the
cilioretinal vessel, which is easy to identify once one knows of it
(see legend to Fig. 10-18C).

2. Cup/Disc Ratio. With increasing pressure over time,
the cup/disc ratio may increase, and this can be clinically esti-
mated with sufficient intraobserver reliability to be useful (see
Fig. 10-19).

The disc is the entire creamy yellow structure. The cupis the
part of the disc from which the vessels emerge. Its focal plane is
farther away from the examiner. Determining exactly where the
cup begins is somewhat arbitrary; your job is to be arbitrary in
the same way each time.

The average cup occupies only 30% of the disc surface. How-
ever, some normal persons can have very large cups. Accord-
ingly, this sign, like the others, is not pathognomonic for glau-
coma. A few facts (Armaly, 1967) will provide perspective. Of
normal subjects, 99% have optic cups that occupy less than 70%
of the disc. If your patient has a cup bigger than 70% of the disc,
he probably has glaucoma. An inter-eye discrepancy between
the two cups of greater than 20% of the respective disc area also
suggests glaucoma. Many patients with glaucoma do not have
increased cup/disc ratios, so the sign is not highly sensitive, al-
though it is the one that best predicts future damage.

3. Nasalization of the Vessels. A peculiar phenomenon
of glaucoma is that most of the vessels seem to be coming from
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Figure 10-18. A and B show a disc whose cup is quite deep. In
A, one can focus on the vessel emerging from the deep cup but
not as clearly see the vessels as they exit the disc. In B, one sees
the vessel going under the lip of the disc and the distal vessel
emerging, but one cannot see the proximal vessel clearly. In C,
we see a normal vessel exiting the disc at the bottom (hollow
arrow). We also see a “false-positive” cilioretinal artery exiting
the disc in a manner faintly suggestive of a true glaucomatous
vessel (solid arrow). This cilioretinal artery is always smaller
than the normal artery. Furthermore, although it exits the disc
by coming over the edge like a glaucomatous vessel, the more
proximal portion of the cilioretinal artery cannot be identified,
as would be the case with a true glaucomatous vessel (compare
with B, above).
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Figure 10-19. A, The disc atthetop is normal. The vessels exit
the disc normally. B, The disc at the bottom shows glaucoma-
tous changes in the vessels exiting the disc, similar to those in
Figure 10-18B. However, this figure also shows the change in
cupldisc ratio. A cupldisc ratio like this one makes one consider
the diagnosis of glaucoma. In these drawings, the focal plane
relationships have been doctored so that everything appears to
be simultaneously in focus. Actually, the ophthalmoscope could
not simultaneously focus on the lip of the disc and the depths of
the cup. Now try Figure 10-20.

the nasal side of the disc, whereas usually they radiate from both
the nasal and temporal sides (Fig. 10-20A).

4. Pallor. Pallor of the disc is a relatively late sign.

S. Vertical Ovality of the Optic Cup. Ordinarily, the op-
tic cup, ifoval in shape, has a horizontal long axis. In glaucoma,
the oval tends to have its long axis vertical (see Fig. 10-20A).

Other “soft” signs include: 6) notching of the disc (either inferior
temporal or superior temporal), 7) flame or splinter hemorrhages
on the disc (see Table 10-28), and 8) the appearance of laminar
dots (due to the exposure of the lamina cribosa, which is stippled).

The list is incomplete, and none of the signs is perfect (Heil-
mann & Richardson, 1978). However, it is arguable that any two
items in the above list should be considered reasonable evidence
of glaucoma, and the higher the finding on the list, the more certain
it is that the tentative diagnosis is correct.

The diagnostic accuracy of inspection of the disc alone was
evaluated for 372 normal eyes and 132 glaucomatous eyes in a
blinded study that used stereophotographic slides, measurement
of intraocular pressure, and Goldmann perimetry to detect pe-
ripheral visual field loss. The sensitivity of the test (inspection of
the disc) was 89%, and the specificity was 93% (Hitchings &
Spaeth, 1977). Another study of 22 patients found direct ophthal-
moscopy to have a sensitivity of only 48%, and a specificity of 73%
(Wood & Bosanquet, 1987).

Special equipment:

1. Stereoscopic viewing is probably the earliest and best
method for detecting optic nerve damage from glaucoma before
50% loss of nerve tissue has occurred. But the special equipment
is usually not available to the nonspecialist.

2. Blind spotson perimetry might be placed just afterchanges
in the cup/disc ratio on the list above. Visual field testing by con-
frontation (see p. 156) is simply not sensitive enough to pick up the
early blind spots, which occur in the mid-periphery, and later be-
come arcs, surrounded by good visual fields on all sides.

Formerly, one would have recommended a tangent screen ex-
amination, done with a black velvet backdrop into which pins with
white or red heads could be inserted. These screens have disap-
peared, to be replaced by Goldmann perimetry, done by spe-
cialized technicians, which in turn has been supplanted by com-
puterized perimetry. The middle has been vacated, so there is no
longer a reasonably good technique available to the frontline un-
differentiated physician for picking up small nasal defects.

Optic Atrophy
The disc is usually a creamy yellow, like Hollandaise sauce. In

optic nerve atrophy, it becomes bone white, like Bechamel
sauce. Causes are listed in Table 10-11.

Hyperemia of the Disc

The normal color of the disc varies considerably. It is described
as being somewhat redder than usual in a variety of conditions
(Table 10-12).

In the bourbon country of Kentucky, the special bourbon barrels
are cleaned with methanol so that they can be reused. The mate-
rial that comes out of the cleaned barrels (smoky, bourbon-colored
methanol) is called “heads” and is a cheap but dangerous form of
beverage alcohol, since it can be lethal. Oddly, some patients who
have survived a bout of methanol poisoning from the ingestion of
“heads” have been known to reappear in the hospital after a sec-
ond ingestion.

Some of the patients do not die from the methanol, but instead
have retinal poisoning. At first, the disc is hyperemic, but later with
death of the retinal cells there is edema and finally pallor of the
disc. The patient is left blind. (It has been suggested that this is the
origin of the term “blind staggers.”)



Figure 10-20. Which of the two discs is more likely to be
glaucomatous? (Answer is in Appendix 10-2.)

Retinal Streaks and Stripes

Angioid Streaks

These fault lines in Bruch’s membrane are usually lighter than
the retinal background. Because they radiate out from the disc
and are of relatively constant diameter, they may look like ves-
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Table 10-11.  Causes of Optic Atrophy

Consequent to optic neuritis, including:
Multiple sclerosis
Other diffuse sclerotic diseases (Schilder's and the
leukodystrophies)

Hereditary/congenital
Secondary to papilledema

Vascular
Temporal arteritis
Post ischemia (as in thrombosis of either the central artery or
vein of the retina)
Syphilis
Traumatic
Surgery
Blows on the head
Avulsion of optic nerve

Compressive
Glaucoma
Neoplasm
Craniometaphyseal dysplasia
Aneurysm

Toxic and Metabolic (temporal pallor more prominent)
Vitamin deficiencies
Carbon monoxide poisoning
Tobacco-alcohol amblyopia
Ethylene glycol intoxication (Ahmed, 1971)
Post-methanol poisoning

Ophthalmologic
Optic nerve colloid bodies

Source: Roy (1984).

sels (hence the term angioid). They may be much shorter than
vessels. They will always appear to be under the real retinal ves-
sels (Fig. 10-21).

Conditions associated with angioid streaks are given in Table
10-13.

Pseudoangioid Streaks

Pseudoangioid streaks (Fig. 10-22) do not appear to radiate from
the disc.

The most common cause of pseudoangioid streaks is a misin-
terpretation of the light spaces in between the dark spaces in pa-
tients with a tigroid fundus, a background appearance common in
highly pigmented individuals, which has no clinical significance.

Table 10-12.  Causes of Hyperemia of the Disc

Papilledema

Polycythemia

Hypermetropia

Optic neuritis
Neovascularization

Central retinal vein thrombosis
Hemangioma

Ischemic optic neuropathy
von Hippel-Lindau disease
Methanol ingestion

Sources: Duke-Elder and Scott (1971) and Roy (1984).
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Figure 10-21.  The light lines running underneath the vessels are angioid streaks.

Lacquer cracking has been reported in myopia. The cracks radi-
ate about the disc as well as from it, and they all run together just
like lacquer cracks (Sapira, 1984). For an idea of what lacquer
cracks look like, see the old man's forehead in Figure 12-1.

In “choroidal sclerosis” (see p. 191), which has as its outstanding
feature the atrophy of the retinal pigment epithelium, the
choriocapillaris may become visible, and this can resemble an-
gioid streaks (Fig. 10-22).

Retinal Detachments

B Occasionally you will see an unusual streak, which is not due to

achange in color or background, but to a change in contour, as if

Table 10-13.  Angioid Streaks

% cases (of % all cases of
this entity) angioid streaks
that have caused by this

Diagnostic Entity streaks entity

Pseudoxanthoma

elasticum 85%—-87% 59%
Paget's disease 8%—15% 14%
Sickle hemoglobino-

pathies 0%—27% 7%
Pituitary tumors Rare Very rare
Familial hyper-

phosphatemia with
metastatic calcifi- Sorare it's report-
cation All able

Associations of uncertain significance: calcinosis, optic atro-
phy, systemic lupus erythematosus, ipsilateral facial angiomato-
sis, posthemorrhagic retinal hemorrhages.

Highly questionable associations: carotid aneurysm, hemolytic
anemia, posttraumatic, retinitis albuminuria, lead poisoning, dif-
fuse lipomatosis, dwarfism, epilepsy, senile actinic elastosis.

Source: Sapira (1984).

the retina were folded up, somewhat like a bath mat whose edges
had been pushed slightly towards the center. This is a retinal
detachment, which requires immediate ophthalmologic con-
sultation to prevent irreversible loss of vision.

Retinal Pigment Epithelium Detachments

Some retinal pigment epithelium detachments have discrete
borders. The color is often a variant shade of the normal back-
ground color of that patient. (It looks as if someone had painted on
the fundus a spot that had not yet weathered, so that the spot ap-
pears to be an off-brand shade of the correct normal background
color.) They have no systemic significance.

Arteriosclerosis of the Retinal Arteries and Arterioles

Caveat Lector

The statements made in the next section have aroused the ire of
many a medical schoolmarm, and the politic reader may wish to
skip this entire section. However, the student is warned that the
instruction of the “experts” will leave him just as confused as I
was at his age, and he might be better off to swallow the follow-
ing passages whole.

One of the beauties of physical diagnosis is that the tools are
available to all, not just those skilled in fine tuning separatory de-
vices and radioligands. Thus, any reader, as a good scientist, can
decide the truth or falsity of these passages. The material is fully
referenced elsewhere (Sapira, 1984) so that any reader with schol-
arly skills and tenacity can make his way back through the laby-
rinth of scientific discovery and penetrate the curtains of our reg-
ularly recurring professional amnesia.

Introductory Summary

“Arteriosclerosis” refers to any one of the forms of hardening of
the arteries (Table 10-14). One of these, atherosclerosis, rarely
shows up in the fundus, and when it does, it affects only the
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Figure 10-22. These are the pseudoangioid streaks seen in choroidal thinning (called “choroidal sclerosis”). But note that these do not
radiate from the disc, but appear to cross under the retinal vessels at right angles. Courtesy of Year Book Medical Publishers.

vessels near the disc since only these are still true arteries (i.e.,
they have a muscularis layer.)

Another one, arteriolar sclerosis, refers to the name of both a
process and certain ophthalmoscopic findings. This normal
aging process is so accelerated by untreated chronic moderate
hypertension that its ophthalmoscopic appearance can be clini-
callyuseful.

From the 1950s to the 1980s, there was pathetically little re-
search with the pink hyaline of arteriolar sclerosis, whereas
every medical school or hospital with more than 10 residents had
at least one local authority on atherosclerosis. Accordingly,
atherosclerosis was the predominant type of arteriosclerosis
mentioned in the clinical literature, and those two words became

Table 10-14.  The Pathologic Subdivisions of Arteriosclerosisa

1. Arteriolosclerosis (literally, hardening of the arterioles) of
hypertension

a. Arteriolar sclerosis (see text)

b. Hyperplastic arteriosclerosis (The famous “onion skin-
ning” seen in renal biopsies. It cannot be seen ophthal-
moscopically and so is not discussed in the text.)

c. Fibrinoid necrosis of the arterioles (A sign of acute ac-
celerated hypertension, it cannot be seen ophthalmo-
scopically, although it undoubtedly covaries with the
hemorrhages and exudates of neuroretinitis.)

2. Atherosclerosis (literally, porridge-hardening, because the
fatty plaques look like porridge). Although accelerated by
hypertension, it may occur independently of hypertension.
(See text.)

3. Monckeberg's medial calcific sclerosis (It has no relation-
ship to hypertension and it cannot be diagnosed ophthal-
moscopically, so it is not discussed in the text.)

Sources: Sapira (1984).
al jterally, hardening of the arteries.

synonymous in the minds of many. As these minds aged and be-
gan to write chapters in textbooks, the error became institu-
tionalized. Naive readers, their sophomore pathology concept of
arteriolar sclerosis unreinforced, slowly abandoned arteriolar
sclerosis, as perhaps only the memory of a dream. Yet the pic-
tures in the ophthalmologic literature (Scheie, 1953) and in Rob-
bin’s textbook of pathology are not hallucinations.
Atherosclerosis is a fat-mediated disease. Au contraire, ar-
teriolar sclerosis is a “wear-and-tear” disease. Fig. 10-23 shows
how the two different diseases have two different histologic
bases producing two different ophthalmoscopic appearances.
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Figure 10-23. Arteriolar sclerosis compared with athero-
sclerosis. Courtesy of Year Book Medical Publishers.



186 The Art and Science of Bedside Diagnosis

The major retinal findings of arteriolar sclerosis are: 1) ar-
teriovenous crossing changes, 2) changes in the arteriolar light
reflex, 3) tortuosity of the arterioles, 4) focal narrowing of the
arteriolar blood column, and 5) diffuse arteriolar narrowing.

1. Arteriovenous Crossing
Changes in Arteriolar Sclerosis

Thesis. As a rule of thumb, complete arteriovenous crossing
changes more than 2 disc diameters away from the disc are due
to chronic, moderate hypertension.

Method and criteria. Each of the four major vascular sys-
tems is examined in the sequence given above. Once the exam-
iner is more than 2 disc diameters away from the disc, the
arteriovenous crossings are specifically examined for complete
nicking (Fig. 10-24). This requires a perfectly clear space on
each side of the arteriole (not due to arteriolar sheathing (see
p. 191).

If one does not require precise criteria for arteriovenous cross-
ing changes, one will do no better in terms of replication than the
experts did in the four World Health Organization (WHO) stud-
ies, summarized in Table 10-15. Because arteriolar sclerosis is a
normal accompaniment of aging, albeit accelerated by hyperten-
sion, it is important for us to require the extreme case in order to
accurately relate the finding to chronic moderate hypertension
per se.

Of course, the strictness of the criteria will decrease the sensi-
tivity of the crossing changes for detecting chronic hyperten-
sion. However, it will increase the specificity and positive pre-
dictive value of the observations, by decreasing the number of
false positives. Another way of looking at this is that changing
the criteria substitutes one type of error for another, as shown in
Fig. 10-25. In this case, the use of stricter criteria accepts a beta
(type II) error so as to be free of alpha (type I) errors, as defined
in Table 10-16.

Etiology. The revealed wisdom (on and off since 1905) is that
the artery has occluded the vein. In fact, this could not be so, or

Arteriole

Venule

C

Figure 10-24.  Arteriovenous crossings. A and C do not show
“arteriovenous nicking” or “arteriovenous changes” by our
strict criteria, even though the ends of the vein are tapered in C.
B and D do show the crossing change that is evidence of chronic
moderate hypertension if more than 2 disc diameters out. Cour-
tesy of Year Book Medical Publishers.

there would be signs of segmental venous occlusion. Histo-
pathologic study of crossing changes previously examined in vivo
has shown repeatedly that the “compression” is more apparent
than real.

The disappearance of the vein in the vicinity of a retinal artery or
arteriole is, like the disappearance of the magician's assistant in
the stage cabinet, merely an opticalillusion. And just as the magi-
cian uses mirrors to produce the illusion, so an altered refractile
property of the retinal tissues at the AV crossing produces the illu-
sion that the vein has disappeared (Sapira, 1984).

This material of altered refractile property may be of several
origins. First, it may be due to scarring of the common arterio-
venous adventitia at the arteriovenous crossing (the only place in
the body where there is a shared adventitia). This is produced by
arteriolar sclerosis (a process thatis accelerated by chronic hyper-
tension). Second, it may consist of very dense glial elements; this
is the etiology of the normal arteriovenous crossing changes near

Table 10-15.  Four WHO Studies of Clinical Ophthalmoscopy and Arterial Hypertension

Study
1 2 ) 4
Technique Ophthalmoscopy Black & white Color photos Color photos
photos
No. of experts 6 7 37 7
No. of fundi 48 33 50 156
examined (twice) (twice) (twice) (55 twice)
Mean Interobserver Disagreement (%)
(Mean Intraobserver Disagreement) (%)
Diffuse arteriolar 29 33 34 42
narrowing (21) (15) (22) (33)
Localized arteriolar 31 24 37 20
narrowing (25) (14) (27) (19)
Increased light 24 21 31 Not done
reflex (14) (10) (21)
AV cross- 33 43 24 23
ing changes (26) (23) (21) (22)

Source: Kagan et al. (1966).
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Figure 10-25. A comparison of the rigid criteria (complete arteriovenous crossing changes more than 2 disk diameters away from the disk)
with the customary criteria (which are not well defined) for arteriovenous crossing changes. The alpha error is given by the area under the
Gaussian curve for the aging normotensive population that lies to the right of the cutoff point (for either set of criteria). The beta area is the

area under the curve for hypertensives that lies to the left of a cutoff point.

the disc (Seitz, 1964; Shelburne, 1965). Third and rarely, tumors in
the fundus oculi may produce arteriovenous crossing changes in
nearby vessels, by the glial mechanism, or by retinal edema.
(“Rarely” here means about once in an examiner's decade.)
Fourth, and also rarely, retinal edema as in very severe cases of
anasarca from undialyzed Kimmelstiel-Wilson disease or acute

Table 10-16. Definitions: Alpha and Beta Errors

Null hypothesis The hypothesis that there is no differ-
ence between the experimental
group and the control group, or in
terms of sampling theory, that both
sets of observations could have been
randomly drawn from the same sam-

pling universe.

The rejection of the null hypothesis
when the null hypothesis is actually
true. (This corresponds to the er-
roneous belief that there is a signifi-
cant difference between experimen-
tal and control groups when there
actually is no such difference.) Clini-
cally, the situation in which the exam-
iner believes the sign signifies
abnormality, when the patient is actu-
ally normal.

Alpha or type | error

Beta or type |l error The acceptance of the null hypothesis
when the null hypothesis is actually
false; that is, a significant difference
between the experimental and the
control groups is missed. Clinically,
the situation in which the examiner
believes the patient to be normal,

when in fact the patient is not.

tsutsugamushi disease have caused the alteration in the normal
refractile properties of the retina.

Additionally, what is called “arteriolar sheathing” (see Table
10-20 and p. 191) may produce pseudo-arteriovenous crossing
changes, but these are easy to detect because the arteriolar
sheathing consists of white stripes at the edge of the red arteriolar
stripe; the other types of arteriovenous crossing changes do not
have such an easily observed change. Myelinated nerve fibers
can have the same effect, but again the correct diagnosis is ob-
vious on other grounds.

Red-free light. To learn to use the red-free light to make judg-
ments about adventitial thickening (and medial thickening also),
find a hypertensive patient with complete arteriovenous crossing
changes more than 2 disc diameters away from the disc. After lo-
cating such a crossing change with the usual white light, slip your
finger down to the aperture selector and flick the red-free light into
position, as you continue to observe the crossing. Concentrate on
the area of the arteriole near the crossing, especially just outside
the arteriolar blood column. You will notice a refractile or ghostly
appearance parallel to the blood column. It may be necessary to
flick the white light back on and off a few times to convince yourself
that the refractile quality is only observable under the red-free light.

To convince yourself that this appearance is specific for vessel-
wall thickening, examine two other types of vessels, which will not
show this phenomenon: the arteriovenous crossing changes of
normal persons, near the disc; and the distal arterioles of a nor-
motensive person’s fundus.

Significance of arteriovenous crossing changes. About
96% of those hypertensive patients who have arteriovenous
crossing changes by the strict criteria will also have car-
diomegaly (including left ventricular hypertrophy) caused by
chronic moderate hypertension (Shelburne, 1949). This finding
can be helpful in assessing the duration of uncontrolled hyper-
tension in a patient seen for the first time, when no records are
available. It can also be helpful in definitely assigning a hyper-
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tensive etiology to a patient who has cardiomegaly (although hy-
pertensive cardiomegaly can occur before the arteriovenous
crossing changes).

Similarly, the arteriovenous crossing changes can be useful in
a patient suffering both hypertension and renal failure. The
azotemia of hypertensive arteriolar sclerosis does not supervene
until there has been enough chronic moderate hypertension to
produce the arteriovenous crossing changes (Shelburne, 1949).
Thus, in a hypertensive patient with renal failure but no ar-
teriovenous crossing changes, one should think either of pri-
mary renal disease with secondary hypertension, or an episode
(current or remote) of malignant hypertension inducing renal
failure; the latter is easily diagnosed on other grounds.

The arteriovenous crossing changes are permanent (Sapira,
1984; Shelburne, 1965), and thus constitute permanent records
of what has happened to the patient’s vascular system.

Because the hypertension merely accelerates the arteriolar
sclerosis that accompanies aging, even the strict criteria should
eventually break down in a nonagenarian with a high normal di-
astolic pressure. For instance, if these changes appear with only
10 years of 40 mm Hg excess pressure (say a diastolic of 120
minus a “normal” of 80 mm Hg), there is no reason why it should
not appear with 50 years of 8 mm Hg excess pressure (a diastolic
of 88 mm Hg)—both patients have 400 “mm Hg years.” Of course,
it is not possible to prove a negative proposition (e.g., “complete
arteriovenous crossing changes are not found in normals”). Yet a
critical review of the literature (Sapira, 1984) found little if any evi-
dence that the rigid criteria do break down in practice (Table
10-17).

Our knowledge of the evolution of arteriovenous crossing
changes is largely derived from the observations of Shelburne be-
tween 1929 and 1969. For most of his career, there were no
efficacious treatments for hypertension, and Shelburne was willing

to do that which most clinical scientists avoid today: make careful
long-term clinical observations on patients with a (currently) un-
treatable disease. Today, it would not be ethical to so study the
natural history of arteriovenous crossing changes (i.e., to withhold
treatment for 10 to 15 years).

A buccolingual* pedagogic note: the miracle of the right
eye. After discussing arteriovenous crossing changes, 1 must
recount one of those rare medical experiences that truly deserve
to be described as miraculous.

I saw a patient who had, some 20 years earlier, undergone
enucleation of the right eye following trauma. Initially, he had a
glass prosthesis placed, but some short time after this, the right
eye apparently grew back in. The evidence for this last statement
comprises the many subsequent notations in the chart that stated
the eyes to be normal. One careful observer found that the pupils
had become equal and reactive to light and accommodation, so
even the nerves must have grown back into the new eye. Further-
more, the new eye developed the same retina as the old eye; the
patient’s old arteriovenous crossing changes recurred within 1
year, according to the notes of two observers, although it usually
takes from 7 to 10 years of chronic moderate hypertension to
produce such changes. This miracle was documented for some
20 years, but shortly before I saw the patient in the fall of 1985,
the second eye apparently evaporated, and it became necessary
for him to again begin wearing a prosthesis. It was truly pro-
vidential that the records of these many interesting eye examina-
tions had not been lost, because by this time the patient had be-
come demented and could not tell us what had happened to him.

*From the Latin “tongue ’n cheek.”

Table 10-17. Do Normal Persons Ever Have Complete AV Crossing Changes More Than 2 Disc Diameters Out from the Disc?

Were Changes

Study Population Findings Complete? Location?
Van Buchem et al. 908 men, age 40-60 “Changes" in 26% of nor- Not stated Not stated
(1964) motensives (13%-43%,
varying with age)
Aurell & Tibblin 855 men, age 50; Same 80 (9%) had “changes,” Not stated Not stated
(1965); Svarrds- cohort, age 55 but only 5 of these per-
dudd et al. (1978) sons normotensive
Bechgaard et al. Several hundred hyperten- 9% had “changes” Yes Not stated
(1950) sive patients
Vogelius & 124 normotensive patients 2 had “changes” Yes Not stated
Bechgaard >age 60
(1950)
Wendland (1966) 217 diabetics 2 (1%) had “changes”; 1 Yes Not stated
“normotensive” (diastolic
<100 mm Hg)
Hofman et al. 974 nondiabetic patients 11% had “changes” (all Yes Not stated
(1973) (some hypertensive); hypertensive; addition of
1,080 normotensive pa- focal narrowing to crite-
tients; 540 hypertensive ria confounded the data
patients
Ralph (1974) 57 eye clinic patients who Appears to confirm Yes At least
had electrocardiograms Shelburne, but data are 1 disc
in their charts confounded diame-
ter out

Source: Sapira (1984).



For the attending. Other clinicians in teaching hospitals have
also seen examples of this phenomenon. | had previously seen
two others, but none so well documented.

2. Changes in Arteriolar Light Re flex

Changes in the light reflex have been described as *“‘copper” or
“silver wiring.” Figure 10-26 offers a schematic explanation of
how such changes come about. For the changes to be attributed
to arteriolar sclerosis, they must be diffuse, since many segmen-
tal arterioles that have once experienced an occlusion will also
show silver wiring.

While these descriptions, which refer to an external standard,
are acceptable, the light reflex should not simply be called “in-
creased” without criteria. Using such a vague description, one
cannot expect to do much better than the experts in the World
Health Organization studies (see Table 10-15).

3. Tortuosity of the Arterioles

If the retinal arterioles are subjected to chronic moderate hyper-
tension, they will no doubt become tortuous, like a garden hose,
occluded at the nozzle, which twists and becomes ectatic when
the luminal water pressure is up. This has been demonstrated in
Japanese studies using a fundus camera and measures of the
curvature of the vessels, a technique that does not lend itself to
bedside clinical examination at the present time.

ARTERIOLE

Figure 10-26. Cross-sectional diagrams of retinal arterioles.
A normal arteriole is shown in a. Light rays penetrate the thin
vessel wall, illuminate the blood column within, and return to
the observer’s eye. In c, the arteriolar wall is so much thickened
that the light rays cannot reach the column of blood within. In-
stead, the thick, scarred arteriolar sclerotic vessel acts as a mir-
ror; reflecting pure white light back to the observer, who sees a
silver vessel. The reflecting surface is probably that between the
vessel lumen and the interior vessel wall (see the hollow-headed
arrow), explaining the relative “narrowing” of the silver wire.
The copper wire vessel in b has an intermediate degree of wall
thickening. The reflected red light is made up partly of reflected
silver light and partly of light from the blood column, which
combine to produce a shiny orange or copper color. Courtesy of
Year Book Medical Publishers.
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Such “soft curves” of the arterioles, which looked as if they were
too long for the veins and tended to cross the veins at right angles,
were described in 14% of 500 hypertensive subjects (Bechgaard
etal., 1950). The same workers found this sign present in only two
of 124 normotensive subjects (Vogelius & Bechgaard, 1950). (This
is probably the same as the Salus S sign, which Salus thought was
diagnostic for hypertension; the arteriole is “banked” as it crosses
over the vein, and so describes the letter “S.”

This sign of chronic moderate hypertension is the only one not
dependent upon the pathologic process of arteriolar sclerosis, and
so it is potentially most useful for distinguishing the hypertensive
fundus from the normotensive but aged one.

4. Focal Narrowing of Arteriolar Blood Column

Focal or localized narrowing of the arteriolar blood column is an-
other of those findings that stumped the experts (Table 10-15). Fur-
thermore, despite the trouble taken above to distinguish athero-
sclerosis and arteriolar sclerosis, this is one finding that can be
due to atherosclerosis (Scheie, 1953), especially if the narrowing
is eccentric. This has been proven by histopathologic examination
of the previously photographed fundus, an opportunity that arises
when a hypertensive patient must undergo enucleation for some
other reason.

5. Diffuse Arteriolar Narrowing

Diffuse arteriolar narrowing is another source of difficulty. Fundus
photographs have shown that after the infusion of vasoactive sub-
stances, the retinal arteriolar blood column can undergo a revers-
ible narrowing (Dollery et al., 1963). Thus, arteriolar narrowing
could be seen in the fundus of the acutely hypertensive patient
who has not yet developed arteriolar sclerosis (see also the dis-
cussion of the two retinopathies of hypertension, p. 200). Further-
more, most of us do not obtain fundus photographs with measur-
ing grids, for comparison with baseline. Without such an objective
measure, we cannot expect to do any better than the World Health
Organization experts (Table 10-15).

The attempt to estimate this diffuse narrowing from the ratio of
the diameters of arteriole and venule (the AV ratio) is also fraught
with problems. A review of the literature revealed that a wide vari-
ety of AV ratios had been proferred ex cathedra. Unfortunately,
they were so different (varying from 2:1, 3:2, 4:3, and 5:4) that all of
them could not possibly have been correct, even if one had been
experimentally determined (which was not done). In fact, there is
considerable normal variation in the anatomy of the retinal vas-
culature. Additionally, even given a situation in which the AV ratio
was clearly abnormal in the judgment of all observers, how could
one know that the arteriolar diameter was the abnormal one?
There are many circumstances in which the retinal veins become
engorged (Table 10-18). Furthermore, a Scandinavian study re-
ported a 6% prevalence of venous engorgement in hypertensive
men and a 2% prevalence in hypertensive women (Bechgaard et
al., 1950). These findings were separate from the higher than nor-
mal prevalences of arteriolar narrowing reported in the same pa-
per. Since no fundus camera was used in this study, it is not clear
to me how the ophthalmologist could, in the case of an increased
AV ratio, know whether the arterial blood column was small or the
venous blood column enlarged. Furthermore, even if such judg-
ments were made with a camera, what would the criteria for nor-
mality be? One should remember that a 5% prevalence of a finding
such as arteriolar narrowing could be expected if the common defi-
nition of normality (plus or minus two standard deviations from the
mean) is used.

Ophthalmoscopic Changes in
Patients with Coronary Artery Disease

Unfortunately, nothing seems to be perfect in biology. An interest-
ing paper appeared in 1979, whose results cannot easily be under-
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Table 10-18. A Partial List of Reported Etiologies of Retinal
Venous Engorgement

Hematologic diseases
Sickle hemoglobinopathies (10%—96%), other severe ane-
mias, Waldenstrom's macroglobulinemia, cryoglobulinemia,
multiple myeloma, thrombotic thrombocytopenic purpura,
polycythemia, leukemia (33%), lymphoma, hereditary hemor-
rhagic telangiectasia

Metabolic diseases
Fabry's disease, diabetes mellitus

Infectious diseases
Scrub typhus (67%), Rocky Mountain spotted fever, murine
typhus, lymphogranuloma venereum

Congenital heart disease

Internal carotid-cavernous sinus aneurysm
?Coarctation of the aorta

Dermatomyositis

Cystic fibrosis

Behget's syndrome

von Hippel-Lindau disease

Wyburn-Mason disease

Stasis retinopathies

Arterial
Internal carotid occlusion
Takayasu's disease

Venous
Retinal vein occlusion
Increased intracranial pressure
Superior vena caval syndrome
Congestive heart failure
Cardiac tamponade
Tricuspid stenosis

Hypertension (see text)

Source: Sapira (1984).

stood within the present framework. Seventy patients undergoing
coronary arteriography were independently evaluated for retinal
arteriolar changes. The results, which are statistically significant,
are shown in Table 10-19. Study the table, and write down your
explanation of the results.

Answer 1. |fyou said that the correlations occurred because hy-
pertension accelerates both atherosclerosis and arteriosclerosis,
it must be pointed out that all of these patients were normotensive.
Try again.

Answer 2. Ifyou said thatage accelerates both atherosclerosis
and arteriolar sclerosis, it must be noted that the authors checked
this point, and claimed that they could not show an age effect. Try
again.

Answer 3. If you said that a power function test was not done,
and there might not have been sufficient patients to demonstrate
the age correlation, you gave a good answer. However, one is still
left with the puzzle that there were sufficient patients to demon-
strate a correlation between (coronary) atherosclerosis and some
signs of (retinal) arteriolar sclerosis. Try again.

Answer 4. If you said there is a third factor, neither age nor
blood pressure, which predisposes to or covaries with vascular
damage ofboth types, you gave a good answersince it suggests a
line of experimentation and points out the weakness in present
concepts. However, itis not presently falsifiable (see definitions, p.
187). Try again.

Table 10-19.  Signsof Arteriolar Sclerosis in 70 Patients Undergo-
ing Coronary Arteriography

Sign Sensitivity2 Specificitya
Light reflex 98% 61%
Vessel tortuosity 19% 98%
Vessel caliber 53% 87%
AV crossing changes
(criteria unspecified) 68% 70%

Source: Michelson et al. (1979).
afor coronary artery disease (i.e., atherosclerosis).

Answer 5. Ifyou said the conversion of continuously distributed
variables (vascular findings and retinal findings) into dichotomized
and therefore discontinuously distributed variables (plus/minus
ratings of vascular disease) may have confounded some correla-
tions so that they were no longer apparent, while leaving other cor-
relations apparent, you gave an educated answer. While this is my
favorite explanation, it is not necessarily the correct one. Based on
the data presented, it is not possible to test it effectively.

The point of this lengthy discussion is to show you the excite-
ment of experiment that can be attained by anyone who is adept at
clinical examination, and to indicate some of the epistemologic
questions that can be generated by the results of such an experi-
ment, particularly if they do not seem to “fit" into the current re-
vealed wisdom.

It is also important for your education for you to be exposed to
differing viewpoints, especially in a single-author textbook.

Plaque of Hollenhorst

Up to this point, we have been concentrating on the funduscopic
signs of arteriolar sclerosis, noting that these may be clearly dis-
tinguished from atherosclerosis with the occasional exception of
focal and eccentric narrowing of the blood column. There is,
however, one true signof atherosclerosis that cannot possibly be
confused with arteriolar sclerosis: the plaque of Hollenhorst.
This is a glistening, golden-yellow fixed spot in the arterial
blood column, which, as its name implies, was once thought to
be an atheroma. Actually, all or most of them are not plaques
arising in situ, but cholesterol emboli from an ulcerating athero-
matous plaque in the ipsilateral carotid (Brownstein et al., 1973;
Pfaffenback & Hollenhorst, 1973).

The plaque of Hollenhorst is associated with generalized vas-
cular disease. Patients with this finding succumb to either myo-
cardial infarction or stroke at a much higher rate than the age-
matched population; their 10-year survival rate is only half that
expected (Pfaffenback & Hollenhorst, 1973).

The Hollenhorst plaque is 11% sensitive for the detection of oc-
clusive disease of the carotid system. It is 4% sensitive for the de-
tection of vertebrobasilar disease, not because the vertebrobasilar
system serves the fundus (it does not) but rather through common
atherosclerotic involvement. The Hollenhorst plaques may also
appear during 14% of carotid endarterectomies (Hollenhorst,
1961).

A perfect distinction between cholesterol emboli and plaques
arising in situ is sometimes, but notalways, possible. Since an ath-
eroma can only arise in an artery, we need to ask ourselves where
the retinal arteries are. Remembering that the retinal artery must
by definition have a recognizable muscularis layer, we learn that
only the retinal arterial vasculature very near the disc is truly arte-
rial; the remainder is arteriolar. Thus plaques of Hollenhorst at the
periphery and not near the disc must be embolic. This is easy to



visualize because many of these are lodged at bifurcations or are
wedged into the arteriolar lumen of ever-decreasing diameter.
Similarly, an eccentric plaque in a true retinal artery near the disc,
whichis too small to be wedged in place, and is clearly growing on
the side of the vessel wall, is probably a true atheromatous plaque
(see Fig. 10-23, right-hand panel). A back-lit plaque (Fig. 10-23,
middle panel) might be an atheroma. However, if it appeared to be
wedged into the retinal artery at a bifurcation or if seen moving
through the arterioles, it is undoubtedly a plaque of Hollenhorst.

Other Emboli

White plaques moving through the retinal vasculature may be
platelet emboli or valvular emboli from rheumatic, marantic,
endocarditic, or myxomatous disease (Sapira, 1984). One might
also see tissue emboli from cardiac neoplasms, foreign micro-
dispersoids (Lee & Sapira, 1973), or fat emboli from long bone
fractures, which have found their way to a retinal arteriole.

“Choroidal Sclerosis”

“Choroidal sclerosis” (Fig. 10-22), sometimes confused with athe-
rosclerosis because of paronymy, does not involve blood vessels
at all, although it may expose to view the normally inapparent
choroidalvessels as the retinal pigment epithelium thinsover large
areas of the fundus. Sometimes these are the vessels of the
choriocapillaris, which look like multiple angioid streaks except
that they bear no relation to the disc. But sometimes one sees the
large choroidal arteries, which look like a tangle of snakes (Paton
et al., 1976) or a jumble of macaroncelli (Waldo, 1964). The neo-
phyte might think that the large choroidal vessels are actually the
retinal vessels, though the latter can still be seen in front of the
choroidal vessels, providing that one does not panic, and looks for
them. Choroidal sclerosis does not have any significance in terms
of vascular or other systemic disease.

Other Changes in the Renal Vasculature

“Box-carring” and “Sausaging” (Fig. 10-27)

“Box-carring” refers to the segmentation of the blood column
within the vessel. It obviously requires that there be no motion
within the vascular tree, and is therefore a valid sign of death
(i.e., the cessation of cardiac function).

“Sausaging” of the veins is a hallmark of macroglobulinemia,
although also seen in other hyperviscosity syndromes. The vein
swells in diameter between arteriovenous crossing points, and
thus resembles a string of sausages (more like bratwurst, knock-
wurst, or boudin, than andouille).

an w— ,

™~ A-V CROSSINGS ——

Figure 10-27. Above, box-carring. Below, sausaging of the
veins.
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Sheathing

Sheathing may be arteriolar or venous, and refers to the ap-
pearance of a pair of white stripes on either side of the blood col-
umn, as if it were a red or purple highway (seen from above) with
sidewalks alongside. Causes of sheathing are given in Table
10-20. Arteriolar sheathing is the most common retinal vessel ab-
normality in sickle hemoglobinopathy, occurring in 51% of children
with hemoglobin SS and 30% of children with hemoglobin SC (Tal-
bot et al., 1982).

Light Spots on the Retina

Cotton Wool Exudates

The name for these fluffy, nonglistening, pale white (to gray)
spots derives from their generally fuzzy appearance and non-
discrete borders (which distinguish them from the “hard exu-
dates,” described below). Cotton wool exudates (also called soft
exudates) are actually not white blood cell exudates, but rather
microinfarctions of the retina. Histologically, they are called
“cytoid bodies.” Their size varies up to 1 mm in diameter (Table
10-9). There are many causes of cotton wool exudates, some of
which are listed in Table 10-21.

Cotton wool exudates are important for two reasons: 1) They
are never normal, so their presence encourages a search for the
underlying diagnosis. (However, as should be apparent from
Table 10-21, and contrary to what is suggested in many texts,
cotton wool exudates are not diagnostic for any one, or even two
diseases.) 2) In patients whose diagnosis has already been
made, cotton wool exudates are special in their ability to reveal
the vasculopathic severity of the disease in that individual
patient.

Hard Exudates

Hard exudates are proteinaceous (or sometimes lipoproteina-
ceous) deposits, due to transudation (as in “albuminuric reti-
nitis”). This results from a breakdown of the blood retinal bar-
rier so that serum leaks within the retina. Rarely, hard exudates

Table 10-20. Causes of Sheathing

Arteriolar
Hypertension
Kimmelstiel-Wilson disease
Leukemia
Mycosis fungoides
Syphilis
Onchocerciasis
Polyarteritis nodosa
Eales' syndrome
Posttraumatic
Sickle hemoglobinopathy

Venous
Hypertension
Diabetes mellitus
Myelocytic leukemia
Syphilis
Tuberculosis
Candidiasis
Coccidioidomycosis
Sarcoidosis
Multiple sclerosis
Normal variant

Source: Sapira (1984).




192 The Art and Science of Bedside Diagnosis

Table 10-21.  Some Causes of Cotton Wool Exudates

All types of acute severe hypertension
Renal disease, vasculopathic
Toxemia of pregnancy

Collagen vascular diseases (even without hypertension)
Systemic lupus erythematosus (3%—28% of cases)
Polyarteritis nodosa
Progressive systemic sclerosis (even without renal disease)
Dermatomyositis (especially in children, rarely in adults)
Wegener's granulomatosis

Infections
Septic retinitis (including bacterial endocarditis)
AIDS= (Newsome et al., 1984)
See chorioretinitis, Table 10-23

Diabetes mellitus (especially accompanied by hypoglycemia,
hypertension and/or nephropathy)

Conditions that cause papilledema (see p. 180, Table 10-10)

Increased intracranial pressure, even before papilledema
appears
Stasis retinopathies (see p. 199 and Table 10-29)

Microembolization
Intravenous drug abuse
Postcardiac surgery
Fatembolism or Purtscher's retinopathy (see p. 1999-200)

Adult anemia, when the hemoglobin is < 6.6 to 8.0 g/dl (up to
33% of cases from some historical epochs)

Neoplasia
Leukemia
Carcinomatosis
Hodgkin's disease

Eales’ syndrome
Pseudoxanthoma elasticum
Posthemorrhagic retinopathy (see p. 200)

Source: Sapira (1984).
aAIDS causes a microvascular disease apparentin the fundus

and not related to ocular candidiasis, cytomegalovirus, or toxo-
plasmosis.

are revealed after the resorption of (previously identified)
hemorrhages.

Hard exudates have discrete borders. They vary in color from
yellow all the way to pure white. They often resemble candle
drippings, in that they are shiny like wax or soap. Sometimes
they are arranged about the macula like the spokes or the rim of a
wagon wheel (or a portion of such a wheel); in that case one can
be certain that they are indeed hard exudates.

Hard exudates should suggest the presence of severe albumin-
uria, until proven otherwise. They are seen in severe hyperten-
sion and in renal disease with or without hypertension (and
sometimes without proteinuria). They are also seen in 10% of
severe cases of diabetes mellitus. A partial list of etiologies is
given in Table 10-22.

Like soft exudates, hard exudates are never normal. They are
most useful for evaluating the progress and severity of a pre-
viously diagnosed disease in the individual patient.

Pseudoexudates

Pseudoexudates are fundus lesions that are neither hard nor soft
exudates but that visually could be confused with either. Causes
are given in Table 10-23. The most important of the pseudoexu-
dates is chorioretinitis.

Table 10-22.  Some Common Etiologies of Hard Exudates

Severe hypertension, especially with renal disease
Renal disease
Severe diabetes mellitus, especially with renal disease

Infections
Measles, influenza, meningitis, erysipelas, psittacosis, para-
sitic infections, coccidioidomycosis, candidiasis, chronic
syphilis, tuberculosis

Collagen vascular diseases
Normotensive dermatomyositis, Behcet's syndrome, polyar-
teritis nodosa, systemic lupus erythematosus (<13%), pro-
gressive systemic sclerosis, ‘rheumatic polyarthritis"

Hematologic diseases
Pernicious anemia, other severe adult anemias (hemoglobin
less than 8 g/dl), multiple myeloma, leukemia

Eye diseases
Disciform macular degeneration, Coats' syndrome, Eales'
syndrome

Cerebral trauma

After strangulation

Fat embolism

Lead poisoning

Old central vein thrombosis

Papilledematous states

Sarcoidosis

Hypercholesterolemia, especially with nephrotic syndromea
Residual of prior hemorrhage (see Tables 10-25 to 10-27)

Source: Sapira (1984).

altis not clear from the literature that hy percholesterolemia ever
causes hard waxy exudates in the absence of renal disease.

Chorioretinitis. This lesion can be easily confused with exu-
dates, especially at the most important time—when the chorioret-
initis is still in the acute stage and has not yet acquired the distinc-
tive black pigmentation of the chronic stage (see p. 194). (Cotton
wool exudates and hard exudates do not have black pigmen-
tation.)

The selection of the causes listed as major is somewhat arbi-
trary. For example, onchocerca infections blind 3% to 5% of the 20
to 40 million persons infected, but are not a problem in the United
States. Conversely, ocular histoplasmosis is most common in
those portions of the United States where the systemic disease is
endemic but is rarely the cause of a similar retinal picture in the
experiences of European workers. Its ophthalmoscopic features
are: 1) white to yellowish lesions, 2) a grouping of the lesions right
around the disc, 3) peripapillary atrophy, 4) macular hemorrhage
that can evolve into macular degeneration, and 5) equatorial
streaks in about 5% of cases. The last are perfectly even bands or
stripes thought to result from the coalescence of multiple lesions.
But there is still no explanation for their perfect geometry. Despite
their rarity, they are important because they may be pathog-
nomonic for histoplasmosis.

Choroidal tubercles can be single and unilateral or multiple and
of varying size. Although not clustered around the disc as tightly as
the lesions in histoplasmosis, they still are often found within only 5
mm of the disc (a little more than 3 disc diameters). And although
found in less than one third of cases of pulmonary tuberculosis,
choroidal tubercles are stated to be presentin over half the cases
of miliary tuberculosis. They are often of great diagnostic utility
since they appear quite early in the miliary disease.

Acquired toxoplasmosis, when acute, produces a white lesion



Table 10-23. Some Etiologies of Pseudoexudates

Chorioretinitis
Major

Histoplasmosis

Tuberculosis

Toxoplasmosis

Syphilis

Onchocerca volvulus

Sarcoidosis

Laser therapy for diabetic retinopathy

Minor

Other parasites
e.g., toxocara, leptospirosis, E. histolytica

Other fungi
e.g., Sporotrichosis, Candida, Coccidioides,
Cryptococcus

Other bacteria
e.g., Brucella, leprosy

Rickettsial diseases
e.g., typhus, Q fever, boutonneuse fever

Other viruses
e.g., Herpesvirus, cytomegalovirus, chickenpox,
measles, influenza, Rift Valley fever

Other Pseudoexudates

Major
Driusen
Myelinated nerve fibers

Minor
Leukemic infiltrates
The phakomatoses (Table 10-24, Figs. 10-29 and 10-30)
Choroidal tumors
Metastatic tumors

Rare
Secondary oxalosis
Fundus xerophthalmicus (vitamin A deficiency)
Thrombosed microaneurysm

Source: Sapira (1984).
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thatis not located near the disc. When congenital, the lesions are
usually bilateral, pigmented, and large (>1 mm), with small satel-
lite lesions surrounding the larger ones.

Syphilis often but not always has a salt-and-pepper appear-
ance, especially in the congenital form.

Sarcoidosis is shown in Figure 10-28. The retinal findings are
the most classic of all the eye signs of sarcoidosis. The patient
whose fundi are shown had granulomas on liver biopsy, which
might have been due to any one of 14 causes. The fundal findings
clinched the diagnosis. Such sarcoid tubercles, which are clearly
neither hard nor soft exudates, may eventually progress to black
scars. See Appendix 10-5 for a syllabus of sarcoidosis.

Driisen. Driisenare little clusters of discrete white, yellow, or
gray spots, which are actually excrescences on Bruch’s mem-
brane. (Driisen, the German word for “glands,” was apparently
chosen because these little dots resemble apocrine glands.) They
are very small, beginning at about 10 pm. In most cases, they do
not indicate any underlying ocular or systemic disease, and do
not have the more serious significance of true exudates.

Table 10-24. The Phakomatoses

Eponym Descriptive

von Recklinghausen Neurofibromatosis (see Figs. 10-29 and

10-30)

Bourneville Tuberous sclerosis (epiloia)

Sturge-Weber Encephalotrigeminal angiomatosis
(port wine stain)

von Hippel-Lindau Cerebelloretinal angiomatosis

Louis-Bar Ataxia telangiectasia (with immunodefi-
ciency)

Wyburn-Mason Encephaloocular arteriovenous fistulae
or angiomas

Figure 10-28. Classic retinal findings of sarcoidosis. Recognition of these findings might have saved this patient a liver biopsy (see text).
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Figure 10-29. This is the external appearance of the eye of the
patient whose fundi are shown in the next figure. Without this
additional clue, it would be almost impossible to make the cor-
rect diagnosis from looking at the fundus photographs in a two-
dimensional manner. Note the pedunculated fleshy protuberance
on the upper lid. There were many of these all over the patient’s
body. Can you make the diagnosis? (See Ch. 7, p. 113.)

Drisen, especially when grouped around the posterior pole,
can be an adumbration of senile macular degeneration in the el-
derly. And they may rarely signify serious ocular disease in chil-
dren. Finally, they may be seen as a degenerative phenomenon
(after Duke-Elder) occurring secondary to a number of diseases
such as pseudoxanthoma elasticum, Bloom's syndrome, Osler-
Weber-Rendu disease, scleroderma, recurrent polyserositis,
chronic leukemia, lipoid proteinosis, dysproteinemia, and phthisis
of all causes. Still, in most clinical situations, Driisen are of no diag-
nosticimportance.

Mpyelinated nerve fibers. Also known as medullated nerve
fibers, these have already been discussed in connection with
pseudopapilledema (p. 180). They resemble cotton wool exu-
dates (see p. 191) only in that they are white and may obscure an
underlying retinal vessel. However, myelinated nerve fibers are
the only white structures that have a feathery edge.

Minor and rare causes of pseudoexudates. Leukemic infil-
trates are yellow, white, and/or gray, and are heaped up in masses.
Like the phakomatoses, they may obscure the retinal vessels,
whereas the large choroidal tumors and metastatic tumors do not.
All of the minor group of pseudoexudates are relatively large le-
sions, compared with those lesions described as rare in Table
10-283. The latter are scattered about as tiny yellow crystals in the
case of secondary oxalosis and as white spots in the other two
cases. The fundus xerophthalmicus occurs in 20% to 46% of pa-
tients with vitamin A deficiency; the white spots are beneath the
vessels and spare the macula.

Black Spots

Healed Chorioretinitis

The acute lesions of chorioretinitis, which are white or yellow,
have been described above. However, with the passage of time,
the chorioretinitis from any of the causes listed above will begin
to heal. Then previously unseen cells from the retinal pigment
epithelium migrate into the lesion. It is these cells, normally pig-
mented, but not usually visible, that produce the startling black
appearance of old chorioretinitis. Despite their ominous ap-
pearance, the lesions do not interfere with vision, unless they
happen to involve the macula.

The round, regular, isometric pigmented scars of laser pho-
tocoagulation are so characteristic that its recognition should not
be a problem, providing that one remembers to look through di-
lated pupils. The patient’s history confirms the diagnosis.

| was once fooled in a case oflaser photocoagulation (Fig. 10-31)
by breaking my own rules: 1) Never accept the findings of another

Figure 10-30. The pseudoexudates in these photographs (which look just like cotton wool spots) are the retinal lesions of neuro-
fibromatosis. In addition to the pseudoexudates, one can see pseudoangioid streaks. Both angioid streaks and pseudoangioid streaks are

always beneath the real blood vessels.



Figure 10-31. The scars of laser photocoagulation (see text).

examiner, and 2) never examine through undilated pupils (if at all
possible). | was told that the patient had a single white exudate,
and | foolishly agreed to look through undilated pupils. | then saw a
single white lesion near the disc, which | thought was the “single
lesion” the house staff had seen, so | discussed the diagnosis of
histoplasmosis (compare with the description on p. 192). But when
the pupils were correctly dilated, the picture shown in Figure 10-31
was revealed. (Because some of the lesions were fresh, they were
still white.) The erroneous diagnosis of histoplasmosis thus sug-
gested in this patient from the endemic zone of riparian Missouri
could have been avoided if only the pupils had been dilated!
(Oddly enough, the patient had no recollection of the laser
therapy.)

Retinitis Pigmentosa

Many peripheral black spots, arranged in the shape and aggrega-
tion of bone spicules, are characteristic of retinitis pigmentosa
(Heckenlively & Ellis, 1984). The term is a misnomer, because
the syndrome is not an infection or an inflammation, but rather a
degenerative process. Furthermore, about 10% of the cases lack
pigmentation.

In some cases, the most prominent finding is the choroidal
degeneration that permits the choriocapillaris and/or the choroi-
dal blood vessels to appear in the fundus view just as with
choroidal “sclerosis” (discussed on p. 191).

There are at least five or six forms ofretinitis pigmentosa that are
considered “primary,” that is, without known etiology, although
about half are familial and of an autosomal inheritance. In addition,
retinitis pigmentosa is said to be secondary to about 20 known
diseases.

Unless the patient has one of the few medical diseases for which
effective therapy is available (e.g., vitamin A deficiency), the retinal
condition is untreatable. Thus, ironically, the only treatable cases of
retinitis pigmentosa are those that must be discovered by the pri-
mary physician. Usually, by the time the patient comes to the at-
tention of the ophthalmologist, most peripheral vision, and in some
cases, central vision, is already gone.

Retinal Pigment Epithelium Hypertrophy

Retinal pigment epithelium hypertrophy results in discrete black-
to-brown, round, oval, or kidney-shaped spots, ranging in size
from 0.15to 1.5 mm or more, usually bilateral. Small (less than 0.15
mm) bilateral or unilateral lesions may be seen in normal controls,
but no control ever had more than four lesions total.
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These spots are a useful sign of Gardner's syndrome. Using bi-
laterality and muiltiplicity (more than four) as criteria, the spots
were 78% sensitive and 95% specific (Traboulsi et al., 1987). Colo-
rectal carcinoma develops in 100% of patients with Gardner's syn-
drome, which also includes colonic polyposis, benign soft-tissue
and bone tumors, dental abnormalities, extracolonic cancer, and
desmoid tumors. The syndrome is inherited as an autosomal
dominant.

The fundal lesions are not seen in Peutz-Jeghers' disease,
which does not lead to carcinoma.

Choroidal Hemorrhages

Choroidal hemorrhages occur behind the pigment layer. There-
fore, instead of being red, they appear to be purple, black, or
gray. Some have imitated a malignant melanoma so well that the
eye was enucleated. A valuable clue, in addition to its color, is
that the retinal vessels will always cross over the top of this type
of hemorrhage. The reason for this can best be understood by
reviewing the sagittal section of the fundus shown in Figure
10-32.

These hemorrhages come from the choroidal vessels, not
from the retinal vessels, and so do not necessarily result from
the same etiologies (vide infra) as the hemorrhages that are dis-
cussed later (pp. 196-198).

Etiologies include but are not limited to subarachnoid hemor-
rhage, chorioretinitis, polyarteritis of the choroidal (not retinal) ves-
sels, thrombotic thrombocytopenic purpura, leukemia, entamoeba
histolytica brain abscess, pernicious anemia, diabetes mellitus,
Paget's disease, and eye diseases including senile macular de-
generation (Sapira, 1984).

Melanomas

Melanomas may appear to be less black and more grayish if they
are choroidal (behind the pigment layer) and not retinal. Amelan-
otic (white) melanomas are as unusual in the fundus as they are
elsewhere.

Benign Choroidal Nevi

These must be distinguished from melanomas. Benign choroidal
nevi are sometimes gray.

The Benign Melanocytoma

This lesion is seen in blacks and is characteristically located on the
nerve head.

“Bear Tracks”
This term refers to a benign collection of pigment epithelium rests
with perfectly discrete borders. A large lesion is accompanied by a
few smaller ones of the same general (oval) shape, falling more or
less along a line, as if a bear had stepped in some black paint and
started to walk across the fundus.

All of the above (except for the last two benign lesions) may
sometimes create difficulties in diagnosis, requiring referral to an
experienced ophthalmoscopist.

Red Spots

Microaneurysms

Capillary microaneurysms (Fig. 10-33) are small, perfectly
round, red dots, with distinct edges, 20 to 60 p.m in diameter.
They are most common near the macula. Capillary microaneu-
rysms should be considered due to diabetes mellitus until proven
otherwise (Sapira, 1984).
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Figure 10-32. A schematic sagittal section of the posterior
pole: the arrow at the top indicates the axis of inspection. Start-
ing from the bottom of the diagram, we move anteriorly or in-
wardly. First comes the sclera; then the choroid with artery A.
C represents the small choriocapillaris, which is the smaller
choroidal vasculature that best imitates angioid streaking in
choroidal thinning (see Fig. 10-22). BM is Bruch’s membrane,
also known as the lamina vitrea,the anterior delimitation of the
choroid. This is where angioid streaks and Drtisen occur. PE is
the pigment epithelium. Only hemorrhages anterior to this layer
will appear red. PC denotes the pigment cells. The next six
layers are the connecting cilium (CC), the outer nuclear layer
(ONL), the outer plexiform layer (OPL), the inner nuclear layer
(INL), the inner plexiform layer (IPL), and the ganglion cell
layer (GC). These are collectively labeled PL, or parallel
layers. This is to emphasize that hemorrhages in these layers
will tend to align themselves along the nerve fiber layers in an
axis parallel to the axis of inspection, producing blot hemor-
rhages. The round structures lying among the ganglion cells,
one of which is labeled A, are retinal arterioles in cross section.
Since the peripheral arterioles and venules tend to lie in the
ganglion cell layer, it becomes obvious that hemorrhages pos-
terior to this layer will not obscure these larger vessels, and
hemorrhages in layers anterior to these vessels must always
obscure them. ONF is the optic nerve fiber layer (also called the
inner nerve fiber layer) or stratum opticum. Here the nerve fi-
bers run perpendicular to the axis of inspection so that hemor-
rhages between nerve fiber bundles will appear splinter- or
flame-shaped. ILM is the internal limiting membrane that holds
back preretinal or subhyaloid hemorrhages. Hemorrhages that
burst through the internal limiting membrane anteriorly would
become subhyaloid (preretinal). If they could next penetrate the
hyaloid membrane (not shown but immediately anterior to the
internal limiting membrane), they would become vitreous hem-
orrhages. Courtesy of Year Book Medical Publishers.
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Figure10-33. Above the large vessel crossing from right to left
are two microaneurysms fortuitously backlit by an exudate. Be-
low the vessel are more dark spots that were bright red in vivo.
These were also due to diabetes mellitus. The light spots in the
photograph are exudates; some look like discrete drops of wax,
and others are softer in appearance. Courtesy of Year Book
Medical Publishers.

Microaneurysms have also been reported in up to 40% of cases
of sickle cell disease and other sickle hemoglobinopathies and,
rarely, in other anemias, when severe. They may also be seen in
AIDS (Newsome et al., 1984) Very rarely, microaneurysms may be
seen in bacterial endocarditis, in the other arterial or venous forms
of stasis retinopathy (see p. 199), and in Coats' syndrome. | have
never seen them in uncomplicated hypertension. Actually, the
ones that occur in hypertension and polyarteritis (pictured in Fig. V,
Shelburne, 1965) are aneurysms of the arterioles. They look differ-
ent from diabetic microaneurysms, which occur away from ves-
sels, mostly in the perimacular area. | have seen microaneurysms
in normoglycemic recovering addicts who could have been pre-
diabetic (Sapira & Cherubin, 1975). In Scandinavia, they have
been reported in unaffected relatives of diabetics, and in one study
were considered to be “idiopathic” (Sapira, 1984). Other very rare
associations include posterior uveitis and loa loa infection (Sapira,
1984).

Blot Hemorrhages

Blot hemorrhages are the result of bleeding somewhere deep
among the parallel layers (see Fig. 10-32). Blot hemorrhages are
usually cylindrical but appear round when viewed “down the
barrel.” They vary in size from 100 pm to 10 times that large. If
you initially have trouble distinguishing them from microaneu-
rysms, remember that the latter are smaller, more perfectly
round, and have a perfectly distinct border. Blot hemorrhages
actually look like a blot. With practice, these differences be-
come obvious, although even the “experts” did not clearly dis-
tinguish microaneurysms and blot hemorrhages until this cen-
tury.
Some causes of blot hemorrhages are listed in Table 10-25.

There is also a subretinal hemorrhage that is just in front of the
pigment epithelium and therefore red. It is called subretinal be-
cause it is under the parallel layers, and so instead of forming a
blot hemorrhage, it may actually spread out and form a wide hem-
orrhage. The retinal vessels are, of course, always on top of this
hemorrhage. It has the same significance as the biot hemorrhage.



Table 10-25. Some Common Causes of Blot Hemorrhages

Severe hypertension
Diabetes mellitus

Collagen vascular disease
Systemic lupus erythematosus
Progressive systemic sclerosis (even without hypertension)
Dermatomyositis (even without hypertension)

Intracranial hemorrhage (10%—40%)
Stasis retinopathies, both arterial and venous forms (see p. 199)

Hematologic disorders
Anemias (severe: hemoglobin < 8g/dl if no associated
thrombocytopenia)
Aplastic (about 30%)
Pernicious, untreated (about 25%)
Iron deficiency (about 10%)
Hemolytic, specifically excluding thalassemia (about 10%)
Leukemia (about 33%)
Waldenstrém's macroglobulinemia
Multiple myeloma (about 33%)
Amyloidosis
Myelofibrosis (<33%)
Polycythemia rubra vera
Thrombotic thrombocytopenic purpura
Other thrombocytopenia if associated with anemia
(Hgb < 12 g/d))
Infections
Bacterial endocarditis
Scrub typhus and other rickettsial diseases (5%—33%)
AIDS (Newsome et al., 1984)
Sarcoidosis
Traumatic
Strangulation
Decompressive barotrauma (caisson disease)
Posthemorrhagic retinopathy
Fat embolism
Other embolizations, as from talc in intravenous drug abuse

Eales' syndrome
Purtscher's retinopathy (see p. 199)

Source: Sapira (1984).

Flame and Splinter Hemorrhages

Within the area seen by direct ophthalmoscopy, hemorrhages in
the outer nerve layer may look like splinters or flames (see ONF
in Fig. 10-32). The individual splinter is a line of blood pooling
betweennerve fibers oriented with their long axes perpendicular
to your axis of inspection. A larger collection of blood will have
a flame-shaped or feathery edge; thus, the flameshaped hemor-
rhage is just a coalescence of splinter hemorrhages.

The causes of flame and splinter hemorrhages are listed in Table
10-26. Splinter hemorrhages found only on or near the disc are
always important.

White-Centered Hemorrhages

There are three common but erroneous beliefs (Sapira, 1984)
concerning the white-centered hemorrhage (see Fig. 10-34).
The first is that its correct eponym is the “Roth spot.”

Roth, in 1872, did describe retinal red spots (previously de-
scribed by Bowman), as well as retinal white spots, in septic
retinitis (Roth, 1872). But he did not describe red spots with
white centers in bacterial endocarditis or any other illness. The
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Table 10-26. Some Common Causes of Flame or Splinter
Hemorrhages

Dangerous Hemorrhages

Splinter hemorrhages found only on or near the disc
Glaucoma
Papilledematous states
Increased intracranial pressure
Retinal vein obstruction
Subdural hematoma
Subarachnoid hemorrhage

Other emergencies
Intracranial hemorrhage (10%~40%)
Accelerated (malignant) hypertension
Posthemorrhagic retinopathy

Additional Causes

Any of the causes of blot hemorrhages (see Table 10-25) can
also cause flame or splinter hemorrhages

Polyarteritis nodosa

Behcet's syndrome

Takayasu's disease

Paget's disease

Atrial myxoma

Uncomplicated thrombocytopenia
(platelet count less than 50,000/mm3)

Malnutrition

Source: Sapira (1984).

white-centered hemorrhage was first described in endocarditis
by Litten in 1878, 6 years later.

Here, in the same sequence in which they published, are the
two authors:

Roth, in 1872, discussing retinitis septica: “ . .. Kleine
weisse Flecke in verscheidener Zahl, meist auf beiden Seiten,
oder auch rothe Flecke . . .” (Roth, 1872). (*“ ... Small

white spots in varying number, mostly on both sides or also red
spots. . . . ")

Figure 10-34. A flame hemorrhage with two white centers,
from a patient who did not have infectious endocarditis. If you
share the misconceptions that these lesions should be called
Roth spots, have a center composed of white cells and micro-
organisms, and are diagnostic of endocarditis, please see the
text. Courtesy of Year Book Medical Publishers.
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Litten, in 1878, discussing the bilateral retinal hemorrhages
seen in Charlotte Lewald, 1 day before she died of endocarditis:
“Viele vonihnen lassen in ihren Centrum eine helle weisse Stelle
erkennen.” (Litten, 1878). (“Many of these showed in the center
a light white place.”)

The second common erroneous belief is that the white-cen-
tered hemorrhage, by whatever name, is specific for endocar-
ditis. This is not true, as shown by Table 10-27.

The third erroneous belief is that the white centers are the re-
sult of the presence of white cells. However, except for the leuke-
mias and some cases of bacterial endocarditis, the white centers
are not white cells but fibrin (Duane et al., 1980; Mahneke &
Videbaek, 1964, Van Uitert & Solomon, 1979). Accordingly,
any flame-shaped hemorrhage could come from a vascular leak,
which presumably could also leak protein and so permit the
hemorrhage to become a white-centered hemorrhage (Litten
spot). Thus, Table 10-27 is undoubtedly too short.

A red-centered white spot has been reported in neurodermatitis
diffusa and bronchial asthma. | have also seen one in diabetes

Table 10-27. Causes of White-Centered Hemorrhages

Infections
Endocarditis (may be embolic)
Other bacterial septicemias (may be embolic)
Rocky Mountain spotted fever
Kala-azar
Candidiasis
Psittacosis
Typhoid fever
Viral infections
AIDS (Newsome et al., 1984)

Hematologic diseases
Severe anemia
Multiple myeloma
Leukemia

Cardiovascular diseases
Postcardiac surgery
Syphilitic aortitis
Rheumatic valvulitis
Hypertension

Vasculitis, specifically including that due to systemic lupus
erythematosus

Neurologic disorders
Intraventricular hemorrhage
Ruptured arteriovenous malformation
Ruptured mycotic aneurysm
Ruptured nonmycotic aneurysm
Subdural hematoma

Other
Metabolic
Diabetes mellitus
Scurvy
Hypoxia of mountain climbing
Carbon monoxide poisoning
Lung cancer with cyanosis retinae
Posthemorrhagic retinopathy
Neonatal birth trauma
Battered children
Difficult or prolonged anesthetic intubation
Oral contraceptives
Central hemorrhagic retinopathy

Source: Sapira (1984).

mellitus. Any blot hemorrhage surrounded by retinal edema could
produce that same appearance, as could an exudate with a hem-
orrhage in the middle.

Preretinal (Subhyaloid) Hemorrhage

These hemorrhages have one of two very characteristic ap-
pearances, depending on the patient’s position (see Fig. 10-35).
When the patient is erect, the preretinal hemorrhage serves as
nature’s own carpentry level.

These hemorrhages canarise by anterior extension of any reti-
nal hemorrhage, or from the etiologies listed in Table 10-28.

There is now evidence that these hemorrhages can actually be
in two anatomically different spaces. Butthe preretinal and sub-
hyaloid hemorrhages are of identical etiology and appearance, so
the difference can be considered moot for our purposes.

Vitreous Hemorrhage

The most anterior of the hemorrhages, the vitreous hemorrhage,
can arise by extension from any preretinal or subhyaloid hemor-
rhage and so, by extension, from any flame or blot hemorrhage.
(See Fig. 10-32 for areview of the anatomy.) The appearance can
vary froma small amount of ill-defined blood to a mass of blood
solarge as to obscure even the red reflex. A vitreous hemorrhage
is an indication to call the ophthalmologist, immediately after
putting the patient at rest, since an underlying retinal detach-
ment may be present. As for determining the etiology, the most
important information is the premorbid appearance of the fundus
(i.e., before the vitreous hemorrhage obscured the view). This is
another reason why all primary care physicians should perform
and record baseline ophthalmoscopy regardless of the reason for
the patient’s initial physical examination.

The Macula
Cherry-Red Macula

The medical causes of a cherry-red macula are listed in Table
10-31. The cherry-red macula may occur with vascular syn-
dromes because the macula receives a separate blood supply,
permitting it to glow red against the pale ischemic background of
the remainder of the fundus. Alternately, the remainder of the
fundus may become pale, not from ischemia, but from neuronal
infiltration by the substances of the various storage diseases.

Macular Degeneration and Destruction

Macular degeneration is protean in appearance. It may simply
appear, in white light, as an absence of the macula. The situation
is more obvious in those degenerations in which the macula is
replaced by Driisen, colloid bodies, pigment, or even plaques.

A patient was presented as having a past history of blindness
due to glaucoma, which supposedly had not been treated because
he was thought to be cortically blind from an old stroke. Inexplica-
bly, he claimed to have some vision remaining on the right. No one
could place a lesion that would account for such a constellation of
chart diagnoses, and after a fruitless quarter hour of drawing vi-
sual pathways, someone decided to examine the patient.

The patient explained that he could still see objects on the pe-
riphery of the visual field of his right eye, a fact that had been mis-
understood to mean hemianopsia. Examination revealed that the
patient had a direct pupillary response to light on the right (but not
on the left), peripheral but no central vision on the right, and no
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view

Figure 10-35. Are preretinal hemorrhages round, or do they have straight tops? It depends on whether the patient is sitting or recumbent.
Patients who are well enough to walk into the ophthalmologist’s office will have their hemorrhage layer out as shown in the top sagittal view.
Thus, in the frontal view, they will have a straight edge superiorly, like a cup of borscht (a Russian beet soup served in a glass cup). This is
the way that the hemorrhages are usually illustrated in ophthalmology textbooks.

However; if the patient has had a major vascular accident and is taken to the emergency room, his posterior pole hemorrhage will layer out
as shown in the bottom panels, and will appear as a saucer of wine. Thus, neurosurgeons and neurologists describe these hemorrhages as
round, illustrating the rule of: “What you see depends on where you stand” —or in this case, on whether the patient is able to stand. (Note
that regardless of whether the preretinal hemorrhage has the cup-of-borscht or the saucer-of-wine appearance, the retinal vessels are always

obscured by the hemorrhage.) Courtesy of Year Book Medical Publishers.

For the attending: The erect position is preferable for roundsmanship since with time the components of the blood begin to sediment,
providing that the patient is not disturbed. Thus, the observant attending can not only make an estimation of the erythrocyte sedimentation
rate, the size of the buffy coat, and the icterus index, but he can also occasionally estimate the degree of lipemia.

vision on the left. The anterior chambers were not shallow, and the
eyeballs were soft. So far, one could diagnose nonglaucoma, and
noncortical blindness, but there was no explanation for the peculiar
findings, until the fifth physician to examine the patient on this one
admission used the ophthalmoscope to find obvious old
chorioretinitis, diffuse on the left and involving the maculae
bilaterally.

Very advanced. In patients whose macular degeneration is
secondary to macular edema or cystoid macular degeneration,
white light may reveal flecks, holes, honeycombing, or nothing, as
noted above. However, in the last case, red-free light may reveal a
rough, cobblestone type of reflection in the area of the macula,
which can be the first sign of macular degeneration of the hon-
eycomb type.

Table 10-28. Some Etiologies of Subhyaloid and Preretinal
Hemorrhages

Any of the causes listed in Table 10-25 or 10-26

Infectious diseases
Histoplasmosis
Pertussis

Ruptured diabetic neovascularization
Sickle hemoglobinopathies

Source: Sapira (1984).

Synthesis: Retinopathies

Stasis Retinopathy

Stasis retinopathy results from any condition that impairs venous
drainage from the eye, or that impedes arterial flow. The various
etiologies are listed in Table 10-29.

The retinopathy seen ipsilateral to occlusive disease of the ca-
rotid artery includes: 1) cotton wool exudates, 2) yellow plaques of
Hollenhorst (see p. 190), and 3) dilation of the arterioles. Addi-
tional features recognized in 1963 (Kearns & Hollenhorst, 1963)
were called venous stasis retinopathy, although they could also be
seen in association with carotid artery occlusion. These consisted
of: 1) microaneurysms in close proximity to the retinal veins,
2) small blossom-shaped (blot) hemorrhages always less than s
disc diameter in size, and 3) dilation of the retinal veins. In the sub-
set of these patients who had an elevation in the erythrocyte sedi-
mentation rate, spontaneous sludging of the blood in the retinal
veins was sometimes observed. Except for the absence of waxy
(hard) exudates, this retinopathy was felt to mimic diabetic reti-
nopathy exactly.

Purtscher’s Retinopathy

Patients suffering severe trauma may experience a sudden loss of
vision hours after the accident. The fundus shows the picture of
Purtscher's retinopathy: arterial spasm, retinal edema, cotton wool
exudates, and hemorrhages confined to an area limited by the op-
tic discs and macula. The changes may progress over several
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Table 10-29. Some Causes of Stasis Retinopathy

Hyperviscosity syndromes
Multiple myeloma (6% of cases, especially with hypertension)
Cryoglobulinemia
Macroglobulinemia
Polycythemia
Sickle cell disease

Venous stasis (e.g., retinal vein occlusion)

Arterial occlusions (e.g., carotid occlusion [atherosclerosis];
Takayasu's disease)

Embolization (e.g., fat emboli, specifically including pancreatitis;
atheromatous emboli)

Source: Sapira (1984).

days, and resolve slowly. Sometimes vision improves to a varying
degree.

Purtscher's retinopathy was originally described in patients who
had sustained head trauma. The mechanism was thought to be a
rapid rise in intravascular pressure caused by the force of de-
celeration. However, this retinopathy can also result from other
types of trauma. Embolism due to air, fat, or aggregates of gran-
ulocytes are the postulated mechanisms (Kincaid et al., 1982).

Purtscher's retinopathy has also been reported in patients with
acute pancreatitis. Here, complement-induced leukoembolization
(Jacob et al., 1981) and/or fat emboli (Inkeles & Walsh, 1975) are
thought to play a role. In fact, it is not certain that Purtschers reti-
nopathy is anything more than the ophthalmoscopic part of sys-
temic “fat embolism.”

Hypertensive Retinopathies

There are actually two different types of retinopathy associated
with hypertension (see Table 10-30), the individual component
parts of each having already been presented.

The first type, called “neuroretinitis,” is that of accelerated
hypertension, including acute malignant hypertension or hyper-
tensive crisis of any etiology. It occurs without regard to the
presence or absence of the other type of hypertensive retinopa-
thy, and may develop in a matter of hours or days. It can resolve
in days or weeks, with resolution of the hypertension. The reti-
nal findings reflect an acute generalized vasospasm. The find-

Table 10-30. The Two Retinopathies of Hypertension

Finding Neuroretinitis Arteriolar Sclerosis
Type of hyper- Acute, accelerated Chronic, moderate
tension
Hemorrhages Usually No
Exudates Usually No
Papilledema Possible No
Diffuse narrow- ?Vasospasm Yes
ing
Focal narrowing ?Vasospasm ?Yes
Complete AV No Possible
crossing
changes more
than 2 disc di-
ameters away
from the disc
Copper or silver No Possible

wiring

Source: Sapira (1984).

ings that distinguish this type are the hemorrhages, exudates,
and papilledema. However, only the hemorrhages are required
to make the diagnosis, and the papilledema appears only after
the hemorrhages and exudates, if at all. Of course, the findings
(Fig. 10-36), individually and collectively, could also be due to
some other process, and must be interpreted in the light of the
clinical picture, especially including the measurement of the
blood pressure.

Normotensive patients who have experienced severe hemor-
rhage may acutely develop an ischemic retinopathy, complete with
hemorrhages and exudates, which exactly resembles the neu-
roretinitis of accelerated hypertension (Pears & Pickering, 1960).
This is called “posthemorrhagic retinopathy.”

The second hypertensive retinopathy, due to chronic moderate
hypertension, has been called arteriolar sclerosis (see p. 186), an
unfortunate term because it is also the name of the pathologic
process that underlies most of the various ophthalmoscopic
components. It takes years for the signs of arteriolar sclerosis to
develop, and once they develop, they never resolve. At this
point, the sophomore should review the material on pages 184 to
189. To summarize, the hallmarks of arteriolar sclerosis are AV

Figure 10-36. Many persons will diagnose this as hyperten-
sive retinopathy, and some will bet on that (in case you are short
of coffee money). For the record, this photograph is from an
otherwise healthy 23-year-old drug abuser I cared for, who spe-
cifically had had no episodes of hypertension or any of the ar-
teriosclerotic diseases. Furthermore, repeated follow-up photo-
graphs (not shown) documented the complete resolution of all
the hemorrhages and exudates. Note that these changes are not
specific. (T he white-centered hemorrhages, which the observant
reader may have spotted, are likewise nonspecific, see p. 197)
What disease caused these events, if not an acute hypertensive
episode? (See Appendix 10-3.)

To those who claim that there are arteriovenous crossing
changes, we note that the distal changes are incomplete and the
ones near the disc are perfectly normal, being found in about
half of the normal population (see criteria, p. 186). Some think
that there is arteriolar narrowing; we refer them to page 189.
Photograph courtesy of Charles B. Slack, Inc.



crossing changes, copper or silver wiring (“increased light re-
flex”), tortuosity of the arterioles, and diffuse arteriolar narrow-
ing. (The last may also occur due to the vasospasm in the first
type of hypertensive retinopathies. Focal narrowing can occur in
both types as well.)

Note that the findings of arteriolar sclerosis may be seenin a
fundus that also shows neuroretinitis, if the patient has the acute
process of accelerated hypertension superimposed on chronic
moderate hypertension. Conversely, a patient with newly occur-
ring mild hypertension might have neither type of retinopathy.

When Scheie distinguished the two retinopathies in 1953, he
chose the unfortunate terms “hypertension” for one and “arteriolar
sclerosis” for the other. He published diagrams of two different
gradings at the same time. These were, for a time, reprinted in
physical diagnosis textbooks without the long accompanying dis-
cussion or the histopathology. In this way, the wrong idea arose
that the “hypertensive” changes were from hypertension, but that
the “arteriolar sclerosis” was not due to hypertension, but rather
came from atherosclerosis.

It will be noticed that no grading system from Roman numerals |
to IV (although a tradition in texts of physical diagnosis) has been
proferred. There are a variety of such systems, some of which
combine the acute and chronic changes, and some of which do
not. Scheie’s 1953 system, which separates the two, could be rec-
ommended, but it requires two gradings for each patient, and no
one seems to do that any longer. The Wagener system of the
1930s was used to predict prognosis, but would have to be ad-
justed each decade to allow for changes in prognosis due to im-
provements in therapy.

For the attending. The two empiric patterns of neuroretinitis
and arteriolar sclerosis are useful in the individual patient. Grad-
ings, on the other hand, are statistical associations useful only for
group prognostication. And there are also other statistical associa-
tions. For example, hypertension is associated with senile macular
degeneration in some studies (Sperduto & Hiller, 1986).

Diagnosticity of hypertensive retinopathy. How good are
the experts at diagnosing hypertension from the examination of
the fundus? Only two studies have attempted to answer this
question in a blind fashion. In a European study performed be-
fore World War 11, Salus had a sensitivity of 70%, with no false
positives (Salus, 1958). This stands as a world record. Ina WHO
study published in 1966, the sensitivity of a group of seven ex-
perts was only 12% (SD 6.5%), and the false positive rate was
7.4% (SD 5.2%) (Kagan et al., 1966). Clearly, the diagnosis of
hypertension is made with a stethoscope and a blood pressure
cuff. But for understanding the vasculopathic effects of the
blood pressure in the individual patient, an intelligent observa-
tion of the fundus has no superior.

Diabetic Retinopathy

To summarize, diabetic retinopathy is characterized by micro-
aneurysms, hemorrhages, exudates, and eventually neo-
vascularization. By the time hemorrhages and exudates occur,
microaneurysms are generally present; their absence would
make one reconsider the etiology of the former signs.

There is an interesting statistical correlation between diabetic
retinopathy and Kimmelstiel-Wilson disease. While not all patients
with retinopathy will have Kimmelstiel-Wilson disease, the reverse
correlation is so good that if one finds no retinopathy in a diabetic
with the nephrotic syndrome, one should search for another etiol-
ogy for the renal disease.
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Table 10-31. Some Causes of a Cherry-Red Macula2

The sphingolipidoses (including the gangliosidoses GM,-type 2
and GM2-type 2)

Retinal artery occlusion (or very severe arterial stasis retinopathy)
Mucopolysaccharidoses type VIIi and I-H

Temporal arteritis

Cryoglobulinemia

Traumatic retinal edema

Sandhoff's disease

Hemorrhage at the macula, which has been misidentified
Severe hypertension

Quinine toxicity

Hallevorden-Spatz disease
Disseminated lipogranulomatosis

Cherry-red spot-myoclonus syndrome (Rapin et al., 1978)

aFull list in Roy (1984).

Diabetic papillopathy is discussed on page 179.

Patients with diabetes should have a thorough ophthalmoscopic
examination annually. Patients with hemorrhages, exudates, and
(possibly) microaneurysms are candidates for fluororetinography
(Diabetic Retinopathy Study Research Group, 1978, 1981).

In patients with diabetes, a single cotton wool spot is associ-
ated with an increased chance of developing proliferative dia-
betic retinopathy over the next year, and thus is a strong indica-
tion for ophthalmologic referral (Diabetic Retinopathy Study
Research Group, 1981).

There are data supporting the concept that tight regulation of
diabe