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Jerks or ankle jerks (Goode & Van Hoven, 1982). Whether or not
these are truly “false positives” is left to the wise discretion of
the thoughtful reader. The reflexes are as truly absent in these
patients as they are in those with neuropathy, myelopathy, radic-
ulopathy, and so forth. On the other hand, these are neurologi-
cally healthy persons whose missing reflexes are discovered by a
thorough clinician who has usually been consulted for some
other reason.

Other Methods of Aiding Relaxation

Simply having the patient change position may help to bring out
a reluctant reflex. A general method of helping patients relax
that is also applicable to other parts of the physical examination
is to ask the patient to rense briefly the part in question. Relaxa-
tion must follow the tensing, and sometimes will go beyond the
baseline state.

Inverted Knee Jerks

If you strike the patellar tendon and the knee flexes (instead of ex-
tending), the patient has an “inverted” knee jerk. This is evidence
of a spinal cord lesion at L2, L3 and/or L4 (Boyle et al., 1979), al-
most always a transverse spinal cord lesion.

Adductor Reflex

A method. Place your finger transversely about 5 om above the
medial femoral epicondyle, with the patient’s thigh in slight abduc-
tion. A blow to your finger will cause thigh adduction. (Other stim-
ulus points are given by DeJong, 1979)

Interpretation. This reflex is not customarily tested because it
is often absent, and also because it tests L2 to L4, segments that
are more easily evaluated with the patellar reflex. However, the
motor nerve for the patellar reflex is the femoral nerve, whereas
the motor nerve for the adductor reflex is the obturator nerve, the
latter being the one that is trapped in an obturator hernia (Young et
al., 1988). This leads to an excellent test for strangulated obturator
hernia—the Hannington-Kiff sign (Hannington-Kiff, 1980). It con-
sists of an ipsilateral loss of the adductor reflex with intact patellar
reflexes. In the presence of acute abdominal obstruction, the
Hannington-Kiff sign makes the diagnosis of a strangulated ob-
turator hernia. The patient may also have referred pain just above
the knee in the skin area served by the obturator nerve, in which
case the Howship-Romberg sign is also said to be present (see
Ch. 22, p. 403).

Ankle Jerks (Achilles Reflex)

A method:

1. Have the patient sit comfortably with his feet dangling
down and not touching the floor. After you gently dorsiflex the
foot, rap the Achilles tendon (Fig. 26-32).

Recalcitrant ankle jerks. First, remember to wiggle the foot
passively in the extension—flexion dimension (prior to placing it in
dorsiflexion (extension) and striking the tendon with the hammer)
so as to determine that the patient is not posturing his foot. Next,
try Jendrassik's maneuver (see p. 499), which can also be used
with the special positions and manipulations described below.

If all else fails, and the patient is not bed bound, have him kneel
on a chair, with the upper extremities and thorax supported by the
back of the chair, the abdomen and pelvic girdle being supported
on the knees, and the ankles hanging from the front edge of the
chair. With the patient's weight so distributed, it is nearly impos-
sible for him to posture the feet; thus, the ankle jerks can usually be
elicited if present.

If the patient is bed bound, the physician should place the ankle

-

Figure 26-32. The Achilles reflex. According to legend, young
Achilles was made almost impervious to harm when he was
dipped in the magic river. However, since he was held by the
heels, he remained vulnerable at that point, hence, the Achilles
heel and tendon. The Achilles tendon reflex is vulnerable to disc
herniations and other causes of SI nerve root impingement or
damage. The examiner is using the broad edge of the rubber
hammer (plexor) and will strike the spot marked “x.”

to be tested lateral to the opposite shin by flexing the patient's knee
and slightly rotating the hip externally. Here, the legs resemble a
figure four: the vertical stroke is represented by the nontested leg,
which supports the lateral surface of the leg being tested, permit-
ting the ankle to be clear of the bed (Fig. 26-33).

Alternately, one can use mediate percussion in the bed-bound
patient as follows: Place your own finger over the plantar surface of
the patient's passively dorsiflexed foot, as the patient lies supine,
both legs comfortably resting side by side. Strike your own finger,
thereby dorsiflexing the foot further and activating the tendon
reflex.

A third method for the bed-bound patient is to have the patient
“sit in a chair” while lying supine. Flex his hip to 90 degrees, his
knee to 90 degrees, and hold your hand against his sole in place of
the “floor.” Then strike either the “floor” or the Achilles tendon.

Figure 26-33. This illustrates the figure-four position for ex-
amining the Achilles tendon reflex in the bed-bound patient. If
the patient has difficulty getting his foot above the knee, it is
permissible to have the foot recline instead on the shin, or to use
a mediate blow as described in the text. The Twilight by
Michelangelo, from the tomb of Lorenzo de Medici.



Significance. The afferent limb of the reflex is the posterior
tibial nerve; the efferent limb comes from segments L5 to S2.

In practice, absence ofthe anklejerkis not very good for picking
up root compression syndromes involving L5. It is useful for root
compression syndromes involving S1, in which it is 85% sensitive
with a “false-positive” rate of 10%. The latter figure refers to pa-
tients who have no myelographic evidence of disease such as a
herniated disc, but many of these could actually be true positives
for other diseases (Rico & Jonkman, 1982).

Ankle jerks are absent in 15% of all patients (Reinfrank et al.,
1967). Most of these (78%) have diabetes mellitus (although
only 32% of all diabetics are without ankle jerks (Abraham et
al., 1966). The remainder will almost inevitably have a disease
such as the ones listed in Table 26-10. Only 0.2% of patients
under the age of 60 will have absent ankle jerks without such a
cause.

This leaves the issue of how often the ankle jerks are missing in
persons over the age of 60 for no reason other than age (or an
unskilled examiner). A review of the reported literature figures for
absent ankle jerks in the elderly gives a range of 27% to 50% of
persons over age 65, 40% of those over age 75, and 38% to 80%
of those over age 80 (Impallomeni et al., 1984), but these figures
are undoubtedly due to improper technique. For instance, in a pro-
spective study (Impallomeni et al., 1984), reflexes were elicited as
follows: Patients were not examined until the day after admission
(whentheywere more calm), and both mediate percussion (p. 500)
and the Jendrassik maneuvers were used. Using this method, only
6% of all elderly patients (mean age 82 years) had missing ankle
jerks, and most of these had a known explanation. Only 1.5% of
the patients studied had missing ankle jerks that had to be attrib-
uted to age.

Speed of contraction and relaxation. The rapidity of con-
traction may be increased in some neurologic disorders as well
as in hyperthyroidism.

The relaxation phase of the ankle jerk has been well studied. It
is discernibly briefer than normal in 14% to 93% of patients with
hyperthyroidism (Abraham et al., 1966: Rives et al., 1965) and
immediately following exercise (Martin et al., 1970). It is diag-
nostically prolonged in 62% to 100% of patients with hypothy-
roidism (Abraham et al., 1966; Reinfrank et al., 1967; Rives et
al., 1965) as well as in some other disorders (see Table 26-11).
(Of course, if the patient is known to have a neuropathy of the
lower extremities only, there is no reason why one could not esti-
mate the deep tendon reflex relaxation time from a biceps tendon
reflex.)

Table 26-10. A Few Causes of Missing Ankle Jerks, Not Due to
Poor Technique

Diabetes mellitus

Tabes dorsalis

Eadie's syndrome

Myotonic dystrophy

Ankle joint disease

Pernicious anemia

Systemic lupus erythematosus or other rheumatic diseases in-
cluding rheumatoid arthritis

Severe myxedema

Alcoholic polyneuropathy

Amyloidosis

Spondylolisthesis with compression of nerve roots

Neuropathy of unknown etiology
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Table 26-11.  Causes of Prolonged Achilles Tendon Reflex Relax-
ation Time (Other Than Hypothyroidism)

Neuropathic disorders
Neurosyphilis (common)
Syringomyelia
Pernicious anemia
Diabetes mellitus
Sarcoid

Muscle disorders
Myotonia congenita
Other myotonic disorders

Localedema

Hypothermia

Drug therapy
Beta blockers
Reserpine
Glucose infusion
Potassium infusion
Quinidine

Female sex (including pregnancy, ballet dancers, and anorexia
nervosa)

Aging
Sources: Abraham et al. (1966), Carel et al. (1979), Ingbar and

Woeber (1974), Martin et al. (1970), Simpson et al. (1963), and
Zachmann (1967 ).

Using a recording device, the positive predictive value of fast re-
flexes (i.e., a shortened half-relaxation time) was found to be 92%
for hyperthyroidism. The positive predictive value for prolonged re-
laxation time was 72% for hypothyroidism. The predictive value of
normal reflexes was 99.3% for the euthyroid state (Reinfrank et al.,
1967).

In a study that stratified patients by age, an Achilles reflex time
(from tapping the tendon to muscle half-relaxation) less than 240
milliseconds had a true-positive rate of 37% and a false-positive
rate of 0% for hyperthyroidism in patients aged 30 to 59 years. The
true-positive rate was 48% and false-positive rate 0% in patients
aged 60 to 83 (Nordyke et al., 1988).

Other tricks

1. The prolonged ankle jerk of diabetic neuropathy (Roberts'
sign) can sometimes be elicited after repetitive tapping of the ankle
jerk, every 1 or 2 seconds, for at least six taps (Roberts, 1982).
Sometimes the reflex could even be extinguished. These phe-
nomena are not seen in myasthenia gravis or thyroid disease.

2. The absence of deep tendon reflexes has received ade-
quate emphasis as a sign of Eaton-Lambert syndrome (Doi's
sign). However, in the individual patient it is sometimes difficult to
decide whether the absent reflexes are due to the Eaton-Lambert
syndrome or to a peripheral neuropathy.

In Eaton-Lambert syndrome the reflexes may be made to reap-
pear following a brief (10-second) period of maximal voluntary
contraction (Doi et al., 1978). This will easily distinguish Eaton-
Lambert syndrome from neuropathy, or for that matter from my-
asthenia gravis.

The Babinski Re flex

Actually, there are several Babinski “reflexes,” the first four of
which are synkinesias (see p. 487).

First, the platysma muscle contracts on maximal opening of the
mouth. Second, there is Babinski's rising reflex (Fig. 26-15) in pa-
tients with a lower limb paresis. Third is the Babinski tonus test
Figs. 26-20A, 26-21A, and 26-22A). Fourth is the Babinski prona-
tion sign (Figs. 26-20C, 26-21C, and 26-22B).
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However, when most people speak of “the” Babinski reflex,
they are referring to one of the many eponymic tests based upon
dorsiflexion of the great toe with fanning of the other toes in re-
sponse to a noxious stimulus applied to the lower extremity,
which occurs in pyramidal (corticospinal) tract disease.

This reflex is not a proprioceptive reflex, but a nociceptive one,
and the response is hierarchical, not “all-or-none” like the pro-
prioceptive stretch reflexes.

A Method
1. Grasp the patient’s ankle with one hand.

2. Usingeither the sharp handle of a percussion hammer or
a splinterless broken jagged edge from a tongue depressor (in
your other hand), stroke the sole of the foot, beginning at the
calcaneus and proceeding up the /ateral aspect and then across
the metatarsal heads toward the great toe.

(Much nonsense has been written about what sort of objects
can and cannot be used to stroke the sole. While the patient
should not be injured, the whole point of the procedure is to pro-
duce a noxious stimulus.)

3. Observe the toes throughout the procedure, because by
the time one reaches the great toe, the reflex or sign has already
occurred if it is present.

Interpretation

The normal response is brisk plantar flexion.

However, one may rarely see aslow, tonic plantar flexion, which
is a pathologic sign. It resembles the foot's equivalent of a frontal
grasp reflex (see p. 504).

Two criteria are required for a positive response: 1) the big toe
must move up (dorsiflex) and 2) the other toes fan in a beautiful
sequential toe ballet fashion. (In older patients, the toes do not
always fan, but do undergo sequential or lateral independent
movement.)

Although often occurring in tandem with clonus, the Babinski
sign is not always diagnostic of pyramidal tract disease, in contrast
to clonus, which is pathognomonic. Because the Babinski sign re-
sults from the release of a spinal extensor reflex, interruption of
ascending sensory pathways may be the explanation for the rare
Babinski seen with a normal pyramidal tract.

True positives (with fanning of the toes) must be distinguished
from false positives, in whichthere is rapid withdrawal flexionat
the hip and knee, dorsiflexion of the foot, and sometimes dor-
siflexion of all the toes, but no toe fanning. This false-positive
toe dorsiflexion of withdrawal is abrupt, and looks like a hand or
foot being pulled back from a hot stove. In the true Babinski
reflex, the movement is much slower. It may take half a second
or more for the toe dorsiflexion and fanning to be completed.

Of course, the false-positive abrupt toe withdrawal from a
noxious stimulus may also be produced by an adverse, but not
completely unpleasant sensation—the tickle. Accordingly, one
should never stroke too lightly nor confine one’s stroking to tick-
lish areas of the foot. In fact, the particular path recommended
avoids going over the ticklish part of the soles, as this powerful
stimulus (tickling) may produce the confounding withdrawal re-
flex (which might either be misinterpreted as a positive Babin-
ski, or conceivably could disguise a true-positive Babinski and

make it appear to be a withdrawal response). Unfortunately, there
is a photograph of Babinski himself performing the Babinski
reflex, and he appears to be stroking the ticklish part of the sole
(Schoenberg & Schoenberg, 1977)!

It is believed that some false positives, especially those due to
withdrawal, may be abolished by moving the hand at the ankle to
exert pressure on the ball of the foot at the great toe.

In perfectly alert patients, false positives may be seen following
physical exhaustion, during the apneic phase of Cheyne-Stokes
respiration, and when the short toe flexors are paralyzed. Some
patients with athetosis and chorea are erroneously thought to have
Babinski signs simply because their hyperactivity results in a coin-
cidental extension following the stimulus.

Other false positives are seen in a variety of unconscious states.
After the patient is aroused, the Babinski reflex can no longer be
found. Scopolamine and barbiturates probably produce their false
positives (when they occur) in a similar way.

False negatives occur from time to time in patients with other
long tract signs such as clonus (see p. 503) and hyperreflexia. The
reason for this is not known, although concurrent disease of the
spinal cord from L4 to S2 will of course obliterate any response
including a positive one. Sometimes the Babinski can be made to
disappear with an injection of physostigmine (DeJong, 1979).

Equivalents

A large number of other stimuli have produced eponymic re-
flexes, but all of them should require the same two toe movement
response criteria to be considered positive. (Similarly, the nor-
mal response to these maneuvers is the same plantar flexion of
the toes.)

Oppenheim’s test requires a noxious stimulus to be applied to
the anterior tibial periosteum, beginning near the knee and
moving caudally. Scrape with two knuckles. This test is recom-
mended when there is distal sensory impairment.

In Gordon’s test, one simply squeezes the calves (more vig-
orously than when checking for thrombophlebitis) and observes
for toe changes.

Stransky's test is performed by slowly and vigorously abduct-
ing the little toe, maintaining it in maximal abduction for 1 to 2
seconds, and then suddenly letting go. Dorsiflexion of the big
toe occurs either while the little toe is abducted or immediately
after it is released.

Chaddock’s test is closest to Babinski’s in that the noxious
stimulus is applied to the foot, slowly stroking, but this time
going around the back of the lateral malleolus and then across
the lateral dorsum of the foot.

An historical note. In his time it was said that the best neurol-
ogist in St. Louis was C.G. Chaddock; and the second best
was C.G. Chaddock, drunk. The number of observations which
prompted this encomium may be deduced from the following story:

One day a St. Louis University medical student stopped in Frank
John's bar (known as Frank's) for a tipple and found himself stand-
ing next to Chaddock. The student became flustered, saying,
“Gosh, I'm sorry, Professor Chaddock. 'm not supposed to be
here. I'm actually supposed to be attending a neurology lecture.”

“Don'tworry, son,” said Chaddock, “I'm supposedtobe giving it.”

[ ]
In addition to the foot extensor response, persons with a positive

Babinski also have motor activity at the hip and ankle that can usu-
ally be palpated better than seen. This becomes important in pa-



tients who have had their toes amputated but who may thus still be
examined for a long tract sign. Thus, Brissaud's reflex is a contrac-
tion of the tensor fascia lata upon stimulation of the sole of the foot.

It may be asked what one is to do if the entire foot has been
amputated. As with Gordon's and Oppenheim’s reflexes, the af-
ferent arc may sometimes involve an area beyond the sole; thus
one is encouraged to apply a noxious stimulus over a wide area.

In summary, the Babinski, Oppenheim, and Gordon reflexes
have served well. Probably any three of this cornucopia would
be sufficient.

Plantar Flexion Equivalents

There are several tests named after Rossolimo that produce plan-
tar flexion in cases of pyramidal system lesions. One involves hit-
ting the ball of the foot at the point of articulation with the meta-
tarsal bones, and another a quick snapping with the examiner's
fingers applied to the tips of the small toes. Yet another plantar
equivalent is Mendel-Bechterew's sign, which involves hitting the
cuboid bone with reflex hammer.

These plantar flexion signs are tonic foot responses, which in-
clude plantar flexion, toe flexion, and inversion. Thus, they are
pedal equivalents of the grasp reflex (see p. 504).

Because of the tendency to confuse students, | perform none of
these plantar flexion signs. Wartenberg (cited by Alexander in
Pullen's Medical Diagnosis, see Ch. 29) points out that other plan-
tar flexion stretch reflexes include those by Yoshimura, Boveri, Vil-
laret, Faure-Beaulieu, Kempner, Foerster, Weingrow, Zhukowski,
Kornilow, Sicard and Cantaloube, Markow, and the alternate re-
flexes of Bechterew, Yoshimura, and Rossolimo. There was even a
Guillain-Barré reflex described in 1916 by authors better known for
another entity.

(If one wished to catalogue in a similar fashion all the dorsiflex-
ion reflexes, one could undoubtedly produce a longer list. For that
matter, given the large number of sensory end organs located in
the lower extremity, there is no reason why an enterprising young
physician could not invent his own reflex and name it after himself.
In fact, | encourage the reader to do this.)

Fortuitous Variants

1. When the Babinski reflex is due to interruption of the pyrami-
dal tract within the spinal column, it is possible for the afferent arc
to involve the area all the way up to the level of the lesion. This is
called “an increased reflexogenic zone.” In fact, there are even
several situations in which the afferent arc is on the opposite side
from the upgoing toe. For example, one might stimulate the right
foot and observe the classic Babinski response on the left. This is
called a crossed Babinski reflex, and like the crossed extensor re-
flex (vide infra) is seen in bilateral (albeit incomplete) spinal cord
lesions, as well as bilateral intraspinal pyramidal tract disease, and
bilateral cortical lesions.

2. Sometimes plantar flexion responses are followed by exten-
sion. Such reflexes are known as “ biphasic pyramidal tract signs.”
They too indicate involvement at the spinal cord level, especially in
the thoracic cord.

3. The direct extensor thrust is an extension of the entire limb
in response to the physician pressing up against the sole. It is
sometimes followed by plantar flexion or stepping movements. Itis
supposedly not seen in complete lesions of the spinal cord.

4. The crossed extensor reflex occurs when any kind of stim-
ulation of the lower extremity causes ipsilateral withdrawal and
contralateral extension. It is seen in severe spinal cord diseases
other than unilateral pyramidal tract disease. This is also known as
Phillipson's reflex, and given the opportunity for confusion, this is
one place in which the eponym might be more useful than the op-
erational description.
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Clonus
Ankle Clonus

A method:

1. Grasp the patient’s foot and rapidly put it through its en-
tire range of extension and flexion three times in a row. On the
last “wiggle,” thrust it in full extension and vigorously maintain
it so. (This whole step should take only about 2 seconds.)

2. Clonus is present when there is rhythmic resistance to
your maintained extension. (Rhythmic means that there must be
at least three “beats” of clonus. Sometimes the clonus is sus-
tained, and the foot will beat against the resistance for as long as
you maintain it; sometimes, there are only three or four beats of
clonus, each successively weaker than the last. Either of these is
a positive sign. Feigned clonus is either not rhythmic, or con-
tinues during plantar flexion when the tendon is no longer
stretched.)

Teaching hint. Don’t search for clonus until you have seen a
patient with pyramidal tract disease. Elicit the sign in that pa-
tient. Once obtained, it is impossible to forget.

Significance. Ankle clonus, usually occurring in tandem
with a positive Babinski reflex, always means pyramidal tract
disease (or adrenergic hyperstimulation as from drugs). It may
be relied upon to the exclusion of all else including the plantar
responses above.

Clonus in Other Locations

Clonus can also be obtained from the quadriceps longus by grasp-
ing the patella, sharply pulling it downward, and maintaining the
downward stretch. Alternately, one can strike the superior edge of
the patella with a rubber reflex hammer, aiming the blow downward
(so as to stretch the tendon of the quadriceps longus); however, it
is difficult to maintain stretch on the tendon with this maneuver, a
problem some have solved by placing their finger over the patella,
striking their finger with the hammer, and then maintaining pres-
sure with the finger.

Jaw clonus is obtained by placing the examiner’s finger on the
patient's symphysis mentis (as for the jaw reflex, p. ) stretching the
tendons either manually or with a hammer blow, and again main-
taining the stretch pressure.

It is also possible to elicit clonus from the fingers and wrist by
passively extending them and maintaining tension.

Other Reflexes

Grasp Reflex

In adults, this is not a stretch or tendon reflex, but rather a contac-
tual automatism, of which there are two types: positive, in which
the patient attempts to maintain stimulus contact, and negative, in
which he avoids the stimulus contact. The grasp reflex is of the first
type. It is never present in normal adults. (In babies, the “grasp”
reflex is actually performed as a tendon-stretching reflex.)

There are a variety of methods of testing, all of which have in
common the stimulation of the palm of the hand and the response
of finger flexion. One way to do this is to stroke with your fingers
starting at the palm then out to the fingers and the distal (volar
surface) of the fingers, just touching them. The positive response
is the patient’s fingers curling up to maintain contact. To avoid false
positives, do not stretch tendons, and do not pull on the fingers.
(The latter may elicit the thalamic traction response, another false
positive.)

Sometimes, this is such a strong reflex that the flexed fingers of
a comatose patient will hold the examiner’s fingers (which had
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stroked the patient's palm in a distal direction) and permit the ex-
aminer to lift the patient's arm up from the bed as if the patient were
cooperating. (This one version is mentioned to explain why fam-
ilies sometimes believe that comatose patients are responding to
them by squeezing their hands.)

This pathologic reflex is based upon parietal lobe release, and
so it can be found in any disease of the nervous system except
parietal lobe disease. Although the grasp reflex has been cham-
pioned as a frontal lobe sign, and it is true that frontal lobe is a
common source of lesions that produce the sign, it is not diagnos-
tic of lesions in this area.

The tonic foot response, the pedal equivalent of the grasp reflex,
is discussed on pages 502 and 503.

An Avoidance Contactual Automatism

Gently stroke the ulnar side of the hand, going distally. In a positive
response, the fingers or the whole hand may move away, and in
some cases the whole arm may elevate.

This finding occurs only in parietal lobe disease; in fact, it is the
only pure parietal lobe sign (S. Horenstein, personal communica-
tion, 1988). (Other parietal fobe signs are discussed on p. 514.)

Ciliospinal Reflex
This reflex is elicited by scratching the skin over the maxilla or by
pinching the skin on the side of the neck, depending upon whether
one wishes to check the afferent limb in cranial nerve V or in the
cervical nerves. The efferent limb is pupillary dilatation mediated
through the sympathetics.

The extent and time course of a positive (normal) response may
be learned by going to the mirror and staring at the pupil ipsilateral
to the cheek you scratch.

Cutaneous Abdominal Reflexes

The stimulus for the upper abdominal cutaneous reflexes (right
and left) consists of stroking with a noxious stimulus from above to
below in a line about 2 inches beneath the costal border. The nox-
ious stimulus can be either the wooden edge of a Queen's Square
reflex hammer, or the rough end of a fractured wooden tongue
depressor.

The response is a contraction of the abdominal musculature,
which pulls the umbilicus up and laterally toward the site you are
stroking. This tests T7 to T9.

The middle abdominal cutaneous reflex consists of stroking
from the side toward the umbilicus, exactly at the level of the um-
bilicus. Again, a normal response consists of abdominal muscular
contraction moving the umbilicus toward the site of the stimulus.
This tests T9 to T11.

The inferior abdominal reflex is elicited by stroking from below
to above on a line parallel with the inguinal ligament but about
2 inches higher. Again the umbilicus moves toward the stimulus.
This is a test of T11 to L1.

Caveats:

1. The test should be considered abnormal only if a) asym-
metric results are obtained (either right versus left, or above versus
below the umbilicus), or b) the response is missing bilaterally in
one or two segments only. In other words, if all the responses are
missing, the test is inconclusive.

2. If all the responses are missing, there may be an error in
your technique. Optimally, the patient should be examined in a re-
laxed, supine position, with the stimulus applied at the end of ex-
piration. Attend to the amount of pressure applied. Pressing too
hard causes a defensive reaction, with voluntary contraction of all
the muscles, thus eliminating the chance to see the segmental
pulling of the umbilicus which constitutes a positive response.
Pressing too lightly will fail to elicit a response. The ideal stimulus
is a wiping motion like that of a man shaving.

Cremasteric Reflex

Any noxious stimulus (such as stroking, light pinprick, or light
pinching) is applied to the medial thigh. The normal response is
homolateral contraction of the cremasteric muscle, with a gradual
elevation of the testicle. This tests segments L1 and L2. It is sel-
dom used today.

Scrotal Reflex

Contraction of the dartos, but not the cremasteric, can be elicited
by stroking the perineum or applying an ice cube to the scrotum.

Bulbocavernosus Reflex
If the dorsum and/or sides of the glans penis are subjected to a
noxious stimulus such as a squeeze, the bulbocavernosus muscle
contracts. This response may be palpated by placing a finger on
the perineum right behind the scrotum. Additionally, there is con-
traction of the urethral constrictor (midline in the same area) and of
the external anal sphincter (the “anal wink”). The latter is best de-
tected by placing a gloved finger in the patient’s anal canal. (How-
ever, the anal wink is also the less specific efferent limb of other
reflexes involving the application of a noxious stimulus [vide infra).)

This reflex checks S3 and S4 and is especially useful in evaluat-
ing some of the neurologic causes of male impotence (see Ch. 3,
p. 42).

The bulbocavernosus reflex may be checked in womenby part-
ing the labia and squeezing the clitoris. The efferent limb is sensed
by feeling the bulbocavernosus muscle through the perineum.

Anal Reflex (Anal Wink)

The external anal sphincter contracts in response to a variety of
noxious stimuli (such as a pin scratch) nearby. | do not check it
routinely, although it is popular among neurologists for checking
the terminal spinal cord, among anesthesiologists for checking
epidural anesthesia and other blocks, and among pediatricians
since it is one of the normal newborn reflexes. It checks S2 to S5.

A Note

This list of reflexes is incomplete. As with the rest of the neu-
rologic examination, a more detailed listing can be found in De-
Jong (1979).

Selected Peripheral Nerves

A Quick Test of the Nerves to the Hand

Horenstein'’s “Handy Guide” to the hand nerves:

Theentire hand innervation (motor) can be tested by examining
the forefinger, which is chosen because the innervation is most
constant. The radial nerve is tested by finger extension at the
metacarpol phalangeal joint. The median nerve is tested by ex-
tension at the distal interphalangeal joint (DIP). Brace the finger
straight with the DIP flexed and then ask for the DIP to be ex-
tended so that “the whole finger is straight.” (This is the action
of the lumbricales.) The ulnar nerve is tested by having the ex-
tended forefinger perform abduction or adduction, the former
being easier for the patient. (This is the action of the interossei.)

Radial Nerve

One test for acute radial nerve damage is a motor test: see if the
patient can extend his hand at the wrist against the resistance of
gravity or of your own hand.

In chronic disease of the radial nerve, look for a spontaneous
wrist drop.



There are two branches of the radial nerve. If the deep branch is
the only one involved, the patient can have the finger drop but not
the wrist drop. This is important because one cannot refute the
hypothesis of radial nerve damage based upon the absence of the
wrist drop (hence the reason for using the forefinger in the Handy
Guide). Physicians involved in worker's compensation should be
especially chary about diagnosing such patients as conversion
reactions.

If motor evidence of a radial nerve injury is found, clinch the
diagnosis by demonstrating the specific sensory involvement.
The best place to test the sensory branches of the radial nerve is
on the dorsum of the thumb and adjoining dorsum of the hand
proper (see area indicated on Fig. 26-34).

Ulnar Nerve

Froment's Newspaper Sign

A good test for acute ulnar nerve damage.

A method:

1. Have thc patient grasp a piece of newspaper (or writing
paper, or a tape) with each hand between the tips of the thumb
and index finger.

2. Instruct him to pull laterally with each hand to tauten the
test object. In cases of acute ulnar neuropathy, the paper will slip
from the thumb on the affected side. A caveat: Please note that
this test requires that the median nerve be intact, so that the in-
dex finger can flex.

Prescription Paper Test

This is the best test for chronic ulnar nerve damage, or for acute
ulnar nerve damage with coexisting median nerve damage. (See
also Table 26-7.)

A method.:

1. Ask the patient to spread his extended fingers and hold a
piece of prescription paper between two of them.

2. Instruct the patient to clamp the paper with the sides of
his fingers (closing them like a scissors.)

3. Ask the patient to hold onto the paper while you try to
pull it out.

Claw Hand Deformity

Patients with a chronic ulnar palsy will be unable to extend the
little finger at its interphalangeal joints. Sometimes the ring fin-
ger shares this posture. The fingers are hyperextended at the
metacarpophalangeal joints, the hypothenar eminence is flat-
tened, and the palm is hollowed. Together these produce the
characteristic main en griffe, which has been translated as
“claw” hand, but should probably be translated as “talon” be-
cause some think of “claw” in connection with “hammer,”
whereas the hand more closely resembles a bird’s talon, rather
than the claw of a hammer.

1. The same posture also occurs in median nerve palsy when
the patient is asked to flex his fingers (vide infra).

2. In combined median and ulnar nerve damage, all four fin-
gers will be clawed.

3. When the patient with an ulnar palsy is asked to extend his
fingers, the resulting posture resembles that of some gynecolo-
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Figure 26-34. Although anatomic variability makes most uni-
versal statements suspect, sensation within the marked area is
carried by the radial nerve in almost everyone. Detail from
David, by Michelangelo.

gists at the introitus, with one or two of the ulnar-most fingers
tucked in flexion, and the index and third fingers straight. (This
should not be referred to as the main d’accoucher because that
phrase literally means the hand of the obstetrician, not the
gynecologist. The obstetrician extends all fingers at the inter-
phalangeal joints and flexes at the metacarpophalangeal joints,
and Trousseau has already taken that name for the posture of car-
pal spasm.)

Sensory Abnormalities

Once you have detected motor evidence of ulnar nerve disease,
clinch the diagnosis by checking sensation on the little finger.

Palpation

The ulnar nerve is probably the only nerve in the body that is
readily palpable in vivo. It lies in the groove between the olecranon
process and the medial epicondyle of the humerus. This groove is
posterior and distal to the place where you palpated for epi-
trochlear nodes. (Mail carrier's ulnar neuropathy has a dimple dis-
tal to this point [Massey, 1989].)

Try findingyourown. It has the size and shape of the thin plastic
refil of some ballpoint pens and the consistency of spaghetti
cooked al dente. When it is pressed lightly, you may experience a
noxious sensation. If the nerve is touched too vigorously, the result
is paresthesias or the sensation known as “hitting the funny
bone"—probably thus named because it lies near the humorous
humerus.

Ifan ulnar nerve feels enlarged and stiffened, you can diagnose
interstitial hypertrophic neuritis.

Median Nerve
Motor Signs

A good motor test for acute median nerve disease is Ochsner’s
clasp sign. Have the patient clasp his hands together as if in
prayer, but more tightly. If the motor branch of the median nerve
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is diseased, it will not be possible for the patient to flex the index
finger on that side and it will stick up from the clasped hands.

The best chronic motor sign is also based on the inability to
flex the index finger, and sometimes the middle finger. When the
other two fingers are flexed, the result is the benediction sign or
the papal hand.

The patient with a chronic median nerve palsy will also have
loss of wrist flexion, thenar atrophy, and inability to flex the dis-
tal phalanx of the thumb, index finger, and usually the third fin-
ger. Taken together, this results in the appearance of a “monkey
paw.” If asked to flex all of his fingers, the patient will assume
the posture of a gynecologist at the introitus (benediction hand).

Sensory Abnormalities

To confirm your diagnosis of a median nerve lesion, you must
demonstrate a sensory component. The best place (in terms of
consistency of innervation by the median nerve) is the tip of
the index finger. It will be easy to remember this after studying
Figure 26-35.

Carpal Tunnel Syndrome

This neuropathy is due to entrapment of the median nerve in the
carpal tunnel. The volar carpal ligament looks and feels thick-
ened and somewhat nodular. If the palmaris longus tendon can

.

be seen all the way past the volar carpal ligament, the patient
does not have carpal tunnel syndrome.

Tinel’s sign is the reproduction of tingling paresthesias over
the volar radial aspect of the hand by percussing the volar wrist
over the carpal tunnel. Begin over the area of the wristwatch
band, moving up toward the “life line”* on the palm back to the
wristband, and then a bit radially to the palmaris longus tendon,
if you can feel it. Tinel’s sign is 65-66% sensitive (Phalen,
1970; Spinner et al., 1989).

Phalen’s sign is the reproduction of tingling and paresthesia in
the median nerve region by holding the patient’s wrist in acute
passive flexion for a minute. The significance is the same as
Tinel’s sign, but the sensitivity is 70— 77% (Phalen, 1970; Spin-
ner et al., 1989).

Median nerve hypesthesia is 43—73% sensitive for the diag-
nosis, and thenar atrophy (Fig. 26-36) is 37-40% sensitive
(Phalen, 1970; Spinner et al., 1989).

Both the signs and the nerve conduction studies correlate ex-
actly with the symptoms. If the patient is asymptomatic when
seen, the signs may not be present.

*The palm reader’s “life line” is the palmar crease separating the
thenar eminence from the rest of the palm.

Figure 26-35. The arrow points to the index finger, which cannot be flexed like the other fingers in a case of median nerve palsy. (Median
nerve palsy can also cause the benediction hand—not illustrated here—in which the index and middle finger are extended at the MCP joint,
as if to give apapal benediction.) One of the doctors is trying to find the anatomic basis for the test in his textbook, while the one immediately
behind him is apparently testing the sensory division of his own median nerve by thumping his forefinger on his head. Christ Among the

Doctors by Ribera, courtesy of the Kunsthistorisches Museum, Vienna.
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Figure 26-36. Thenar atrophy due to carpal tunnel syndrome.
Photograph courtesy of Consultant and Thomas E. Weiss, M.D.,

Alton Ochsner Medical Foundation.

Other Peripheral Nerves

The anterior interosseous branch of the median nerve is involved
in some unusual lesions of the forearm (“Bailey,” Clain, 1973). This
nerve innervates the flexor pollicis longus and is tested by the
method in Table 26-7, and by the thumb reflex (see p. 497).

Other upper extremity entrapment syndromes have been re-
viewed (Esposito, 1972).

Other lower extremity entrapment neuropathies (e.g., femoral
nerve entrapment [Ch.24, p. 423], and anterior compartment syn-
drome [Ch.25, p. 442]) have been reviewed (Kopell & Thompson,
1960). Most of the latter are still diagnosed by history, but there is
no reason that manipulations to reproduce symptoms or produce
signs could not be developed for some of them as for the carpal
tunnel syndrome (see p. 506).

The bible for peripheral neuropathy is Dyck et al. (1984).

Sensory Testing

Vibratory Sensation

Vibratory sensation does not really exist as a separate sensory
modality. It is rather an interpretation of deep pressure sensation,
the bone acting as a resonator. However, it is still a clinically useful
modality, if not a neuroanatomic one, and when tested in concor-
dance with position sensation is a helpful assay of the human dor-
sal columns.

There has been a great deal of discussion about which fre-
quency tuning fork is truly the best. Based upon the data sum-
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Table 26-12.  Tuning Forks for Vibratory Sensation

Frequency Advantages Disadvantages
64 Hz Meissner's fibers lose this
first (S. Horenstein, per-
sonal communication,
1988)
128 Hz Higher threshold than 256 Hz
256 Hz 1. Lowest vibratory
threshold
2. More sensitive than 128
Hz in pernicious anemia
(Herbert, 1988)
3. Paccinian fibers lose this
first
512 Hz Higher threshold than 256 Hz Many normal
old persons
give false
positives (S.
Horenstein,
personal
communi-

cation, 1988)

Sources: Threshold data from Plumb and Meigs (1961) and
Lofvenberg and Johansson (1984).

marized in Table 26-12, the 256-Hz fork is recommended for test-
ing vibratory sensation. But the others have their champions. Dr.
Simon Horenstein of Missouri carries an additional 64-Hz fork be-
cause thatis the frequency first lost by the Meissner's fibers. Some
prefer the 128-Hz fork because the threshold is higher for this fre-
quency than for 256 Hz; thus, a more difficult task is created. There
are even those who like the 512-Hz fork on the grounds that one
can save money by using the same tuning fork for testing both
hearing and vibratory sensation.

(The last remind me of the surgeon who showed the patient his
X-ray films and advised anoperation. The patient askedhow much
it would cost. “Ten thousand dollars,” said the surgeon. The patient
said, “Well, | am in debt, | have no insurance and no prospects. All
| have in the world is the 10 dollars in my pocket. What can you do
for 10 dollars?” “Well,” said the surgeon, “for 10 dollars | could
touch up the X rays.” Moral: the practice of medicine is full of false
economies.)

More important even than the frequency are the strength of the
blow to the fork and the duration between the blow and the applica-
tion of the tuning fork to the patient. Young persons probably get
more variable results than older examiners because the older ex-
aminers are more constant in their motions. (Also, as Jack Myers
once said to a medical student, “The most important aspect of the
neurologic examination is knowing which findings to ignore.”)

A Method

1. If you have not already done so during the performance of
the Weber test (Ch. 11, p. 211), give the patient a reference sen-
sation for vibration by placing the base of the vibrating tuning
fork on his forehead or sternum. Ask the patient, “What do you
feel?” He should say “buzzing,” “tingling,” “humming,” or
some other word that indicates that he feels vibrations,not sim-
ply the pressure of the base of the fork. If you must help the
patient by asking, “Is it vibrating?,” you should place the non-
vibrating fork over the same area and ask if the patient can feel
the difference. Then say, “It’s just the first sensation that we’re
looking for. Pressure alone, like now, doesn’t count. Okay?”

o
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Then wait to see if the patient indicates that he understands. In
this manner, almost all patients can be taught to report vibration
specifically and not just pressure.

Another reference sensation can be elicited by placing by vibrat-
ing fork on the edge of the great toenail.

2. When the patient has indicated that he understands the
instructions, say, “Now close your eyes. I will touch you, and
you tell me if you feel the (vibration equivalent) or if you don’t. I
won'’t hurt you. Keep your eyes closed.” Then strike the fork and
place the base firmly against the bony prominence to be tested.
(Vibration is always and only tested over bone!)

Say, “What do youfeel?” (Don’t say: “Is it vibrating?” or “Do
you feel anything?”’)

The patient should respond with one of the chosen words. If
you are uncertain as to whether he is feeling the vibrations, ask,
“Or are you just feeling the pressure?” You may have to hit the
fork again since the intensity of the vibrations is constantly de-
creasing, and an overly cooperative patient may wait until he can
no longer feel vibration in order to give an affirmative response
to the last question!

3. Additionally, if the patient can truly feel the vibrations,
he should also be able to detect their sudden cessation. Accord-
ingly, say to the patient, who has already said that he can feel the
vibrations, “Keep your eyes closed and tell me the moment it
stops.” With your free hand, suddenly damp the tines. This
sharp cutoff can easily be identified and is thus preferable to the
more common practice of letting the tuning fork “run down on
its own.” When the latter happens, some overly cooperative pa-
tients spend a lot of time silently trying to decide if “it is all
gone,” while the frustrated examiner can clearly see that the
tines are no longer moving.

Alternately, one can begin the testing with a very soft or even
a damped blow so that the patient initially feels nothing, and
increase the intensity on successive tests until getting above the
threshold of perception (S. Horenstein, personal communica-
tion, 1988).

4. Some overly cooperative patients also learn to pair the
sound of the examiner striking the fork with the subsequent
vibratory sensation. Control for this at least once by hitting the
fork, silently damping it, and then applying it to an area pre-
viously determined to be normal. The patient should report pres-
sure, but no vibration.

5. Routinely, one should test both index toes. (“Routinely”
means there is nothing in the history and nothing on the neu-
rologic examination [including the position sense testing] to sug-
gest neurologic disease.) Spending time on the thumbs routinely
is less profitable.

Herbert noted that the index toe lost vibratory sensation before
the big toe in pernicious anemia (Herbert, 1988).

6. When testing the toes on a cold day, allow time for the
patient’s feet to warm up, as cold increases the vibratory thresh-
old and so may give a false positive for impaired vibratory sensa-
tion (Keighley, 1946).

7. If vibratory sense is impaired in the toes, sequentially
test at the malleoli, the shins, the patellae, and so forth.

If diabetic neuropathy is suspected, one should also check
vibratory sensation over the sacrum. Although the longest nerves

in the body go to the toes, some diabetics actually have a my-
elopathy in addition to or without the peripheral neuropathy. Since
the sacrum is the most convenient place to check the longest pas-
sage through the spinal cord, this examination improves the sensi-
tivity of the neurologic examination as a screening test for compli-
cations of diabetes mellitus.

Validity

Each time the patient correctly identifies vibration versus pres-
sure, or identifies the cessation of vibration on damping, it is
considered a correct response. Seven correct responses with no
incorrect responses is a valid test for normal vibratory sensation.
One incorrect response and eight or nine correct identifications
is also a valid test for normal vibratory sensation. But two or
more incorrect responses out of seven, eight, or nine suggests
either impaired vibratory sensation or lack of cooperation.

The statistical basis for the validity testing is called the sign test
(Edwards, 1954), which is based on the binomial distribution. The
question we are asking is whether or not the patient's responses
are random. The probability of seven out of seven correct re-
sponses by chance alone is 0.0078. The probability of six or more
correct out of seven (by chance alone) is 0.0625, which is greater
than the 0.05 cutoff customarily used as a criterion for statistical
significance.

Questionable Results

If the test results are questionable because of the manner of the
patient's response, what should the examiner do? According to
Susann's Law, he should repeat the testing later. This law, named
for its author Jacqueline Susann, states that “Once Is Not
Enough.” It was taught to me by Dr. Bruce McClain of Virginia.

Discordance of Vibratory and Proprioceptive Sensation
Vibratory sensation is carried along fibers that are predominantly
located in a different portion of the dorsal column than the pro-
prioceptive fibers, according to some experts. Also, some believe
that the two sets of fibers diverge in the higher portions of the spi-
nal cord. Nevertheless, in a large teaching experience, reported
dissociation of vibratory and position sense usually turns out to be
not an unusual lesion, but a young doctor and an old patient. This
still happens even though the “free” tuning forks once given to
sophomore medical students by drug hucksters are not so ubig-
uitous now. These forks were so poorly made that they could not
possibly be used for their stated purpose. Entire classes, unable to
elicit vibratory sensation in anyone, abandoned such testing.

Proprioception (Position)

Proprioception is customarily tested in the lower extremities on
a routine basis. Some physicians test the little toes in the belief
that the longest nerve tracts in the body are best suited to a
screening test. Others find the little toes clumsy to work with,
and so test the big toe. Although the method is given for the big
toe, the same principles apply to other toes as well as to the
thumbs and fingers. The latter should be tested if one suspects a
diagnosis affecting the upper extremities, such as syr-
ingomyelia, some diabetic Charcot joints, or myelopathy (in
which a level must be determined).

A Method

1. The first trick is to position yourself so as to eliminate
visual cues to the patient, or instruct the patient to close his eyes
and glance up fromtime to time to see that he has done so. If the
patient is bed bound, and you are wearing a white coat, you can
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drape it over the patient’s feet. (Alternately, use the bed sheet or
a blanket.) It must be emphasized that many patients, especially
those with decreased proprioception, will open their eyes in the
middle of testing to see the position of their toes, no matter how
clearly and pleasantly the examiner gives his instructions. This
is not a reflection of the perverse nature of humankind, but an
example of how anxious patients are to please. If unable to suc-
ceed at the task with his eyes closed, the patient may wish to help
the doctor in his work by opening his eyes, thus being able to
give the correct answer to the questions.

Validity

If the patient gets seven out of seven, or eight out of nine correct,
proprioception is intact (see p. 508, “Validity”). If fewer than
this, either proprioception or reporting is impaired.

Pinprick (Superficial Pain) Sensation

A Method

1. Ask the patient to close his eyes, touch him with a sharp
pin on a normal part of his skin, and tell him that, “This is
sharp.” Then touch him with the dull end of the pin and tell him
that, “This is dull.” Have the patient identify the sharp sensation
to be sure he has understood the instructions, before proceeding
to the areas where abnormal results may be obtained.

2. Apply the sharp and dull parts of the pin in a random
sequence, and ask the patient to identify them. Seven correct
responses in a row is statistically significant, and evidence for
intact sensation.

What kind of pin? The use of a single pin for all patients, as
was standard practice in the past, is no longer advisable. Vi-
ruses, slow viruses, virions, and prions could be transmitted
from patient to patient, especially by an examiner who stabbed
vigorously to be sure of hypesthesia. While it is not necessary to
puncture the skin in order to test superficial pain sensation, this
does happen from time to time. Accordingly, each patient gets
his own safety pin (the head can be used for “dull”). A dispos-
able syringe needle (the hub can be used for dull) is sometimes
used, but these are very sharp and often cause the patient to
bleed. Alternately, break a wooden applicator stick or tongue
blade in half so as to obtain a sharp point, or use a Japanese or
Korean chopstick. (Chinese chopsticks are not so pointed, but a
hand-held pencil sharpener will make a point that is perfect for
testing, as well as a clean new point for each patient.)

Another Method

With very intelligent patients, one can use the Wartenberg wheel,
aseriesof sharp arms radiating out from a roller hub, which can be
lightly passed over a large area, producing a relatively uniform
“sharp” stimulus at regular intervals. Ask the patient to tell you if
there is a change in the sensation.

With this method, there is no control “dull.” Also, there may be
bizarre responses due to the stimulus-response summation from
many points within a segment.

If one does use this method, one must take care not to puncture
the skin. Since the question of whether or not there has been a
slight puncturing of the skin is in the domain of metaphysics (it
being impossible to prove a negative proposition), some would ad-
visesoaking the wheel in a disinfectant such as chlorine bleach, or
autoclaving it, before using it on another patient.

A chrome-plated Wartenberg wheel is not necessary. The origi-
naldevicewas a tailor's tracing wheel, available at any fabric shop.

$$
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Localization of Lesion
from Distribution of Sensory Loss

Sensory loss due to a lesion in a peripheral nerve or a nerve root
should be located in the appropriate region of the skin (Fig.
26-37). A lesion that interrupts the ascending fibers in the lateral
spinothalamic tracts will cause sensory loss in the dermatomes
below that level (a “sensory level,” a key finding in spinal cord
compression). Acute central disc herniation causes saddle anes-
thesia (Hall, 1983). Peripheral neuropathy often causes sensory
loss in the distal extremities, the “stocking-glove” distribution.
For localizing lesions in the cerebral cortex, there is a sensory
homunculus (Fig. 26-38), comparable to the motor homunculus
(Fig. 26-14). (The homunculi were constructed from data
gathered by direct intraoperative stimulation of the brain of a
conscious patient. You might want to compare it with results ob-
tained in your own patients in the era of the CT scan.) Finally,
findings that do not correspond to the neurologic anatomy may
be attributed to problems in the higher cortical centers (see
p. 510).

Do not attempt to memorize the figures; you can always look
them up. Your time is better spent examining patients.

When testing for sensory deficits, a good maneuver is to have
the patient draw out the perceived deficit on his skin. Begin your
testing in the center of the region so indicated and work out to the
periphery (S. Horenstein, personal communication, 1988).

Deep Pain

Deep pain, or noxious deep pressure, is different from other pro-
prioceptive sensation in that the fibers ascend in the lateral spin-
othalamic tracts. These have already been tested by superficial
pain. Thus, deep pain is seldom tested for these days. Formerly, its
absence was sought as an early sign of tabes dorsalis.

The absence of deep pain is eponymized according to the part
of the body that the examiner squeezes. The Achilles tendon is
Abadie’s, the testicle is Pitres’, the ulnar nerve (see p. 505) is Bier-
nacki's. The eyeball and the ovary have not yet been claimed.

Piesthesia Versus Light Touch Sensation

Piesthesia is the sensation of pressure. This is based upon the
stimulation of subcutaneous corpuscles whose messages are car-
ried in the dorsal columns. Itis also important because itis distinct
from superficial light touch (tactile) sensation, which is carried in
the fibers of the ventral spinothalamic tract. Light touch is tested
for with a camel's hair brush.

Temperature Sensation

Temperature sensation is not usually checked routinely, because it
is carried in the lateral spinothalamic tracts, which have already
been tested with pinprick. However, in cervical syringomyelia, the
syrinx may occur at the site of fiber decussation and produce the
puzzling result that pain sensation is decreased while light touch is
intact. In this setting, temperature testing is used as the “tie-
breaker” and usually reveals that pain and temperature sensation
in the area served by the involved segment are clearly decreased
or missing, while light touch (carried in the ventral spinothalamic
tract) is intact.

A Method

While considerable blarney has been spoken about the impor-
tance of using warm or cold water of specific temperatures, the
point to remember is that the water should be neither so hot nor so
cold that it produces pain in addition to temperature sensation.
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Figure 26-37. A, Sensory innervation of the anterior surface by nerveroot (model’s right) and peripheral nerve (model’s left). B, Posterior

view of same.

Similarly, the two temperatures must be far enough apart for the
difference to be detectable. This is most important when using
thick-walled glass test tubes. (Although metal containers are more
difficult to find, they are preferable because they conduct heat
much better than glass does.)

1. Have the patient close his eyes, place one of the test tubes
against his skin and ask, “Hot, cold, or neither?” (It is important to
include the “neither” because tactile sensation may be intact, and
the overly cooperative patient may guess even without tempera-
ture sensation. By reducing the odds of success at guessing from
50% to 33%, one can more quickly and confidently complete the
testing.)

2. Keepchangingtheareas ofthe test tubes that are applied to
the patient's skin because the skin itself may warm the wall of a
glass tube, causing false positives.

3. Similarly, it is a good idea to check occasionally the tem-
perature by touching the tubes to your own skin.

Alternate Methods

One could use a cold object (such as a cold tuning fork) or solid
objects that may be cooled in the office refrigerator to avoid the
inconvenience of tubes and water.

To eliminate the confounding tactile sensation that leads the
overly cooperative patient to make guess responses, one could
use radiant heat (e.g., an incandescent light source pointed or

focused on the skin) and thus test heat sensation only. (Although
different receptors sense heat and cold, the fibers for both ascend
in the lateral spinothalamic tract.)

Sensory Signs of Abnormal
Activity in Higher Nervous Centers

As in all types of sensory testing, there must be internal consis-
tency. That is, pinprick, thermal, and “tickle” sensation (a type of
pain) are losttogether. (When comparing the cotton on the left side
to that on the right, the patient may say, “I could feel it, but it didn’t
tickle me” [S. Horenstein, personal communication, 1988].)

Patients with malingering, conversion reactions, “compensation
neurosis,” and hysteria may sometimes present with complaints
referable to the peripheral nervous system, when the basic prob-
lem is actually higher in the nervous system. The various motor
manifestations of this diagnostic problem have already been cov-
ered (see p. 487). Four sensory manifestations are especially
useful.

1. Lateral Anesthesia to

Pinprick Ending Sharply at Midline
Also known as “sharp midline cutoff,” this finding signifies that
there is no peripheral neurologic explanation for the patient's
problems.

This is logical because the peripheral nerves from each side
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Figure 26-38. The sensory homunculus. Reproduced from
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jointly supply the midline, where they overlap. Thus, midline stimuli
can be sensed even if one side is completely anesthetic. (You will
note that when you have a nerve block for your dental work, the
numbness is not midline and the cutoff or demarcation areafor the
anesthesia is gradual rather than sharp.)

2. Sharp Cutoffs for Vibratory Sensation

Often used over the sternum, this method can also be used to find
sharp cutoffs (either midline or peripheral) over other bones.

A method. Place your vibrating tuning fork against the bone.
Foreachtrial, reposition it no more than the diameter of the base of
the tuning fork, especially as you approach the area where there
was a sharp border for other sensations. Patients whose “lesion” is
in the higher information-processing centers may report the sharp
cutoff of vibratory sensation at the same skin area as it occurred
with other sensory modalities. This does not occur in patients with
peripheral nerve lesions because the vibrations are amplified by
the bone, and the bone vibrates for some radius around the base
of the tuning fork. Patients who have not had a course in neuro-
physiology do not know this, and believe that the fork is testing
some purely localized skin sensation.

Some doctors feel that the hallmark of patients with the “lesion”
in the higher centers is their unreliability, causing the lines of sen-
sory cutoffto shift when the patient was examined repeatedly with
the same modality. Thinking that the malingerer would “forget” be-
tween trials where the sensory cutoff was supposed to be, these
doctors marked the cutoffin plain view of the patient. This maneu-
ver assumes that malingering patients would not notice the line! To
get around this new problem, other doctors marked the line in a
different location from the finding, believing that if the patient, on
second testing, indicated a cutoff at the marked line, the examiner
had demonstrated a shifting cutoff. This practice is also to be es-
chewed since some overly cooperative patients will follow the im-
plied suggestion even though they are not malingerers.

An alternate method. Place a quarter or other coin in the mid-
line or over the sharp cutoff, and then place the base of the vibrat-
ing tuning fork against it so that the entire coin vibrates. Patients
who are composing a neurologic examination, for whatever rea-
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son, may report that they feel the vibrations only under one half of
the coin (e.g., 12"z cents of vibration.)

Another method. Inthe case in which you mark the sharp cut-
off line of the skin, try sliding the “insensitive” skin over the sensi-
tive bone and repeating the test. Also try sliding the “sensitive” skin
up over the insensitive bone and repeating the test. The patient
who is “composing a neurologic examination” may “regain” vibra-
tory sensation over previously insensitive bone (and lose it over
the previously sensitive bone) because he believes the sensation
to be carried by the skin.

3. Topographic Confusion

This third gambit (after Bowlus & Currier, 1963) is actually a varia-
tion of a traditional children's game.

A method. Stand in front of the patient and tell him to mimic
your actions exactly.

a. Hold your arms forward, extended at the elbows, with the
palms facing each other.

b. When the patient has copied you exactly, quickly (as if test-
ing him for his reaction time) rotate your wrists 180 degrees so that
the thumbs are now pointing down, with the palms facing laterally.
(If you did not play this game as a child, practice now so that the
motions will be second nature when you do it on a patient.)

c.. Flexing your arms at the elbows, let your hands cross over
and under each other in the midline, so that the palms now face
each other again with the thumbs still pointing toward the floor
(Fig. 26-39A).

d. Now clasp your hands together with the fingers from each
hand alternately placed. Your arms, hands, and body should form
a sort of crude figure “8” (Fig. 26-39B).

e. Bringyourclaspedhands under your chin. (To do this, move
both elbows first out then down.) The thumbs will now be farthest
from you (Fig. 26-39C).

f. Looking down your fingers, you will be confused as to which
side the fingers are coming from. The patient would also be con-
fused if he looked, but he is looking at you for the next instruction
because he believes that you are testing some motor function.

g. Say, “Keep your hands clasped just like that for a minute,” as
you release your own clasped hands and pick up the examining
pin.

Note that the distal phalanges are on the same side of the
clasped fingers as the side of the body they are from. But the mid-
dle digits resemble so many sausages squeezed together. There
is an uncanny ignorance of the viewed parts of one’s own anatomy.
(This explains why this was a popular children’s game in the pre-
television era, when children were more easily amused than to-
day.) The test is based on this ignorance.

h. Say to the patient, “| am going to stick two fingers. Tell me
which you cannot feel—the first or the second.”

i. Jabany two adjacent fingers.

The neurologically impaired patient will not be able to feel the
fingers whose distal phalanges are on the side of the hemi-
anesthesia. They will make an immediate response. (However,
these genuine peripheral neuropathy patients often ignore your in-
structions and tell you which finger they can feel.)

The personwhose symptoms are not due to a peripheral lesion
has a completely different response. He will be stumped and often
unable to answer quickly without thinking, although he will usually
say something while trying to figure out which finger he is not sup-
posed to be able to feel. Sometimes, he will release his hands and
“quit.” Sometimes, he can be hurried into making an answer be-
fore he has figured out the topography of his clasped fingers. He
might say that he felt no pin with either finger or that he felt it with
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Figure 26-39. Positioning the hands for the topographic confusion test for hemianesthesia. The patient, who unlike the model will not be
anticipating a flashbulb, should keep his eyes open throughout the test.



both. These are equally bogus, since any two adjacent fingers
must come from opposite sides of the body.

A caveat: Definition of “higher centers.” Be not too quick
to judge. While the detection of the entity “malingering” makes as-
sumptions about the higher center's representation of motivation,
parietal lobe lesions can also produce some interesting examina-
tion results (see p. 514). For instance, some patients with parietal
lobe lesions will also be unable to do this particular test.

A variation. This test may be converted to a test of motor func-
tion by pointing to—not touching— any two adjacent digits, begin-
ning with the “healthy one,” and asking the patient to wiggle the
fingers.

4. Another Confusion Technique
This final test works only with very simple people.
a. Askthe patient to close his eyes.

b. Beginning on the healthy side of the cutoff line, begin rhyth-
mically sticking the patient with the pin.

c. Asyou continue to move toward the cutoff line, ask the pa-
tient, “Can you feel that?”

d. When the patient answers in the affirmative, say, “Good.
Now say 'yes' each time | stick you and you can feel it, and say 'no’
when you cannot feel it.”

e. At aplace on the healthy side of the cutoff line, continue
rhythmically sticking the patient so that he gets in a few “yeses.”
Then quickly move the pin-sticking at the same rhythm so that you
reach the cutoff line in about two beats. Continue sticking as you
move across the line.

The person with a peripheral neuropathy will simply stop re-
sponding when you cross the line.

Some persons with disease of the higher centers will say “no”
each time you touch them, once you have crossed the line. (Of
course, if they had no sensation, they would not be able to tell
when you were touching them.)

A positive test is so amazing the first time you observe it that |
suggest resting your pin in one “anesthetic” place and slightly
varying the rhythm so as to convince yourselfthat you are not get-
ting automatic “noes.”

To the attending. Don't do this test with a Wartenberg wheel.

A caveat. To get results on these tests, you should be quick,
professional, brusque, and almost boredin manner. You should re-
member that although these tests are tricks in a sense, you are still
working for the patient. You are using these tricks not to hurt or fool
him, but rather to solve problems for him. The purpose of the tests
is not to abuse or humiliate patients.

If the testis positive, | sometimes say to the patient, “This will go
away in a few days.” In others, | might refer the patient for evalua-
tion for long-term psychotherapy. In some cases, | might confront
the patient, pointing out that his nervous system is working better
than he thinks, taking care to do so in a positive and encouraging
way. At other times, | have encouraged an insurance company to
go to trial or at least to take my deposition, because in patients with
“compensation neurosis,” the findings do not get better until the
trial is over or the case dropped. There is no pat rule for all patients
in whom these tests are positive except one: you are still working
for the patient, albeit in a somewhat paternal fashion.

Intracranial Lesions

Evidence of space-occupying lesions (such as tumors, hemor-
rhages, or arteriovenous malformations) or vascular problems
may be sought by auscultatory percussion (see Ch. 9, p. 152) or
auscultation for bruits (see Ch. 18, p. 343).

$$

$$
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Further Reflections on the Neurologic Examination
(or, The Patient as an Active Participant)

In olden days, a patient would say to the doctor, “Give me a good
physical,” as if one might get a bad physical. This statement de-
rived, on inquiry, from several sources: A personal service in-
volving touching of an excellent quality was desired. The physi-
cian was seen as superior to the machine. Touching was in itself
therapeutic. Finally, the patient was passive, acted upon. The
last concerns us here.

In the neurologic portion of the physical examination, the pa-
tient is sometimes required to make responses that are correct or
incorrect. Their correctness is communicated (nonverbally) to
the patient by the physician, and so in this portion of the exam-
ination the patient is no longer passive. This has two practical
interpersonal implications. First, the patient who does not give
correct answers should not be made to feel a failure. The best
way to prevent this is to indicate in the instructions that some
incorrect answers are to be expected. Second, a cluster of incor-
rect answers will often indicate to the patient that something is
wrong. Many times the problem is a peripheral neuropathy, ap-
pearing as a complication of another problem that is of greater
concern to the physician. The problem needs to be explained to
the patient so that he will not worry. This could be done as soon
as one finds the neuropathy, although in general one wishes to
avoid premature reassurance (Sapira, 1972). Alternately, the
physician may wait until the examination is complete and the
patient dressed to explain the conclusions of the consultation,
(e.g., “You have a little nerve damage in your legs, but that is
from your diabetes and doesn’t explain why you have been get-
ting short of breath. I am more concerned about the shortness of
breath, which seems to be dueto . . . ")

Autonomic Nervous System

Examination of the Skin

The normal vasodilation that follows a scratch is a simple test of the
intact autonomic nervous system. This may be formalized and ex-
aggerated as the triple response to the intradermal injection of
0.1 ml of 1:1,000 histamine phosphate (DedJong, 1979).

Sweat Test

A simple sweat test consists of placing the patient in an uncomfort-
ably warm room and observing the skin with a magnifying lens.

Alternate Stimuli

If a hot room is not available, heating blankets or a rack of heat
lamps may be used. Pilocarpine injections should be avoided as
they are unreliable.

Alternate Detectors

Drag the bowl of a spoon across the skin. If there is no sweating, it
drags, but if there is sweating, it slides. Or, apply a piece of tissue
or paper towel, say to the forehead, and observe whether only one
side is wet.

The various indicator dusts that turn color when wet are useful
for formal presentations, but are not needed for close work by the
individual physician. They should specifically be avoided in the
hospital as they stain the bed linens, in some cases permanently.
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Finger Wrinkling

Normally, when the hands are immersed in water at 40°C for 30
minutes, the volar surfaces (which are devoid of sebaceous
glands) wrinkle or pucker or “prune.” This sign is lost in diabetic
autonomic neuropathy, in Guillain-Barré syndrome, in the distribu-
tion of the median nerve in median nerve neuropathy, in postsym-
pathectomy states, and in an anesthetized finger (ring block) (Bull
& Henry, 1977). The fingers may also fail to wrinkle in cases of
severe edema.

Cardiovascular Examination

Postural hypotension (see Ch. 6, p. 89) is a useful autonomic sign,
assumingthatone has eliminated volume depletion asits etiology.
(The absence of a pulse rise is not seen in volume depletion.) The
presence of a pressor and/or pulse response to mental arithmetic
localizes the lesion to the central afferent limb. Unfortunately,
these maneuvers, the pharmacologic tests, the cold pressor test,
and the chemical determination of autonomic neurohumor levels
all have little therapeutic implication. See also “Oculocardiac Re-
flex” (p. 464).

Selected Syndromes

Parietal Lobe Syndrome
Classical Approach

1. Parietal lobe lesions may interfere with the visual path-
ways and produce a lower homonymous quadrantanopsia (in the
ipsilateral nasal field and contralateral temporal field).

2. A gaze preference (see p. 454) mayresult from a parietal
lobe lesion.

3. The only pure parietal lobe sign is an avoidance contac-
tual automatism (see p. 504).

4. Parietal lobe lesions may produce loss of sensory
modalities or, more likely, loss of all sensory representation of
the affected surface. These lesions may be very difficult to de-
tect unless one uses Bender’s technique of double simultaneous
stimulation. If the clinician taps simultaneously on both sides of
the body (e.g., the face, see also p. 457), at exact mirror image
points, patients with a parietal lesion will not feel the stimulus
on the side opposite the lesion (that is, the part of the body
served by the afflicted cortex). However, the stimulus will be
perceived if the same spot is touched singly! This interesting
phenomenon is also known as parietal cortical extinction.

5. More posteriorly placed parietal lobe lesions may pro-
duce peculiar sensory syndromes characterized more by loss of
awareness of the part than by loss of a discrete modality. With
implicit neglect, the patient verbally admits that there is a prob-
lem, but operationally and behaviorally ignores the problem in
his contemporary behavior and his plans for the future. With ex-
plicit neglect, the syndrome itself is denied, as in the final worst
stages of cortical blindness (vide infra).

One example of the latter is contralateral (to the lesion) neglect,
in which the patient pays no attention to the limb or other body part
whose parietal lobe representation has been afflicted. The patient
may not wash it, or in some cases move it, even though motor
function is perfectly intact. However, contralateral neglect is not of
itself diagnostic for parietal lobe lesions and may be seen with tem-

$$

poral lobe lesions, occipital lobe lesions, frontal lobe lesions, or le-
sions of the connections between them.

In other versions of contralateral neglect, there are various forms
of agnosia in which the patient may variously deny that there is
anything wrong with the body part or even that it belongs to him. Or
there may be preservation of sensation with an alteration in the
dimensions of identity, depth of sensation, and general stereog-
nosis (not simply position sensation).

These forms of agnosia may also be part of other peculiar syn-
dromes, which may tempt the superficial physician to believe that
he is dealing with some sort of malingering. One such syndrome,
long a snare to the gullible, is Gerstmann's syndrome. (While
some authorities believe that Gerstmann’s syndrome is simply a
concatenation of events with no specific localizing significance, it
is peculiar enough to be noted.)

Gerstmann's syndrome may be seen in middle cerebral artery
strokes, especially on the left. It comprises acalculia, alexia, finger
agnosia, and right-left confusion. The latter is not simply the in-
ability to name right and left parts, but an unawareness of their
distinction. This was best illustrated by a patient of Dr. Andy Loni-
gro of Missouri.

After completing the examination of one leg, which the patient
had extended out to him, Dr. Lonigro released his grasp on thatleg
and said to the patient, “Now, give me your other leg.”

The patient did not move, but merely glanced at Dr. Lonigro
quizzically and said, “But Doctor, thatis my other leg.”

For some other clinical histories, see Sacks (1985).

Finger agnosiamay be detected in severe cases by grasping the
patient’s fingers in such a way as to intertwine alternately the ex-
aminer’s own fingers with those of the patient. When the digital
braids are presented to the patient, he is unable to say which of the
fingers belong to him.

Density Approach

It is more useful and clinically clearer to note the density of the
parietal lobe syndromes than it is to attempt a treacherous to-
pologic diagnosis, as discussed under classical approach. Thus,
there is a hierarchy of disease starting with mild disease and pro-
gressing to more severe, dense disease.

Tactile sensation. For this modality, the mildest disease is that
which is only detected using the technique of double simultaneous
stimulation. Next, there is impaired localization of the singly pre-
sented stimulus. At the next level, there is inability to perform the
tests for two-point discrimination (vide infra), inability to identify
numbers drawn on the tip of the finger (where there are abundant
nerve endings, as opposed to the palm on which there are few),
and inability to recognize (not name) objects placed in the patient's
palm (out of sight). Then, there is inability to dress that side of the
body. If the patient wears spectacles, he may put them on so that
they fit only the good side. At the very worst level of function, the
patient will deny the limb on the affected side.

A method for two-point discrimination: Using a compass or
EKG calipers or a bent paper clip, determine the minimum separa-
tion between the points at which the patient can determine
whether he is being touched with one or two points. Always com-
pare the two sides, using the healthy side as nature’s own control.
Where this is not possible, be aware that the normal distance
varies greatly from person to person and on different parts of the
body. The normal ranges are: fingertips, 3 to 8 mm; palm, 8 to
12 mm; back of the hand, 25 to 30 mm,; chest, forearm, and shin,
40 mm; back, 40 to 70 mm; thigh and arm, 60 to 70 mm (Wechsler,
1963).

Vision. A similar hierarchy exists for visual events. At the first
level, the only way to detect a defect is by double simultaneous
stimulation (e.g., hold up two pens, one in each lower temporal
quadrant at the same relative position, and determine whether the
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patient sees both or only one). At the next level, the patient loses
his capacity for linear bisection.

A method for linear bisection: Hold your tape measure hori-
zontally in front of the patient, so that any numbers facing him are
upside down. Instruct him not to look at the numbers and to point
to the “middle” of the segment. Normal persons will come close to
the middle (say about 50 cm on a 100-cm tape). Patients with pa-
rietal lobe disease wil deviate to the good side in proportion to
their defect.

With more severe disease, depth perception is lost. The patient
will overpoint at the target (say your finger), but only when itis held
on the side served by the damaged parietal lobe. At the next level
of dysfunction, the patient will lose the ability to construct overlap-
ping polygons, either with matches or toothpicks or when drawing
card #8 of the Bender Gestalt test. Finally, with the most severe
lesions, the patient is cortically blind and not aware of the fact.

Cerebral Hemorrhage

Hypertensive patients tend to have gray matter cerebral hemor-
rhages in an isohexahedron bound by the corpus callosum ante-
riorly, posteriorly, and superiorly; the thalamus-hypothalamic
border inferiorly; and the claustrum laterally. These are often re-
lated to Bouchard aneurysms. Outside this isohexahedron, the
gray matter hemorrhages are predominantly due to other causes
such as trauma or the cerebral bleeding that frequently ends the
life of patients with severe liver disease.

Wallenberg’s Syndrome

This syndrome is also known as the lateral medullary syndrome,
or the lateral plate syndrome, from the anatomic area affected. Itis
alsocalled the syndrome of the posterior inferior cerebellar artery
(PICA), after the vessel whose insufficiency most commonly
causesit, but actually this waterfall area can become ischemic due
to disease in other vessels, including the vertebral artery, and the
superior, middle, and inferior lateral medullary arteries.

Significance

This syndrome is important for the generalist for a number of rea-
sons: First, it is the most frequent of the medullary syndromes.
Second, it is a syndrome of crossed sensory (pain and tempera-
ture) deficit, and therefore likely to be misinterpreted by some psy-
chologically suspicious but anatomically lax physicians. Finally, it
has an excellent prognosis for at least partial recovery of function,
which can be gratifying for the practitioner, albeit a pitfall for the
unsophisticated designer of therapeutic trials.

Appearance

Because it is a syndrome, not all of the findings will “run together”
(syndrome) in the individual case. All the findings are ipsilateral to
the lesion, except one: the loss of pain and temperature sense on
the limbs and trunk, which is contralateral to the loss of pain and
temperature on the face. This harlequin sensory defect is the clue
to the diagnosis, which in the individual patient can be associated
with a large variety of additional defects and their historical coun-
terparts. These include palsies of cranial nerves VI, VII, and VIII;
and paralysis ofthe soft palate, larynx, and pharynx, with their pre-
senting symptoms of dysphagia and dysphonia. The corneal reflex
may be lost, and there may even be a Horner's syndrome. Occa-
sionally, cerebellar involvement may produce asynergy and hypo-
tonia. (Again, all of these defects are ipsilateral to the lesion.) Cer-
ebellar involvement may also be responsible for the “midline
symptoms” of vertigo, nausea, and vomiting.

It should be specifically noted that there may be ataxia with fall-
ing toward the side of the lesion, but true motor weakness of the
limbs is not seen and should suggest another diagnosis.

The Neurologic Examination 515

Lesions of the Reticular Activating System

Basilar artery thrombosis, encephalitis, Wernicke's encephalopa-
thy, trauma, neoplasm, and other entities capable of producing a
bilateral lesion in the upper brain stem can damage the reticular
activating system and the corticospinal and corticobulbar path-
ways, producing a syndrome of almost total paralysis and im-
paired consciousness.

Coma Vigil

Patients in coma vigil can apparently be awakened by stimuli. The
eyes can open and at times sweep the room from side to side or
follow moving objects and persons. Because they seem to re-
spond to loud noises, they are said to be “standing vigil.” This state
is also called akinetic mutism to emphasize the absence of move-
ment (except of the eyes) and the patient's silence, but this term
does not highlight the peculiar retention of eye movement. There
are two other inconstant paradoxes: although there are no deep
tendon reflexes, there sometimes is withdrawal from noxious stim-
uli, and although such patients cannot chew, they can sometimes
swallow.

Unfortunately, when the family first sees the reflex withdrawal or
the eye tracking, they become convinced that the patient is re-
covering. They must then be disabused by the doctor, who does
them the same cruel favor as the friends of the Athenian maniac,
who had believed that all the ships arriving in the harbor were his
own.

This syndrome must be distinguished from bilateral frontal lobe
isolation.

Locked-in Syndrome

Although caused by the same etiologies as the entities above, the
locked-in syndrome is not accompanied by impairment of con-
sciousness, possibly because the reticular formation on one side is
spared. The patient can communicate with the examiner by blink-
ing his eyes (once for “yes” and twice for “no”; or by counting with
eye blinks). Trousseau had such a patient, whom he described to
his friend Alexander Dumas fils, who portrayed the syndrome in
his short story “The Notary.” In this story, a young girl recites the
alphabet while the patient selects the correct letter by blinking,
thus spelling out whole words and sentences.

Bilateral Frontal Lobe Isolation

This entity presents as transcortical motor aphasia. Afflicted pa-
tients do not speak spontaneously (although they may grunt from
time to time). It requires a great deal of input to get them aroused
sufficiently to speak, but when they do, they are quite fluent. Re-
petition of the test phrases is clear and accurate, and they can read
instructions, even aloud, but their writing is poor. Because of their
usual silence and their general lack of motor spontaneity, they are
often erroneously believed to have coma vigil. Dr. Simon Horens-
tein of Missouri points out that if you throw a damp (soft) washcloth
at such a patient, he will leap into action and catch it. (The cloth
should be soft so that the patient will not be injured in the event that
your diagnosis is incorrect.)

(Landry-)Guillain-Barré(-Stohl) Syndrome

This syndrome is predominantly an ascending paralysis accom-
panied by “albuminocytologic dissociation” (i.e., the cerebrospinal
fluid shows an elevated protein but relatively few, if any, cells). It
often follows viral infections, inoculations, mycoplasma infections,
or surgery, and is more frequent in the setting of lymphoma or
lupus erythematosus. None of these is essential to the diagnosis
(Committee, 1978).

The diagnosis requires progressive weakness of more than one
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limb, with areflexia. The diagnosis is in doubt if there is marked
persistent asymmetry of weakness, bladder or bowel dysfunction
at onset, or a sharp sensory level.

“Funny Spells”

Many persons, especially over the age of 40, have lightheaded-
ness for which no etiology can be found. Many of these patients
may have impaired vasomotor reflexes due to aging, caffeine, cig-
arettes, alcohol, sleep deprivation, and an exciting life-style in
which catecholamines are continuously being released with or
without the aid of drugs. Try reproducing the lightheadedness by
having the patient rapidly flex and extend his neck (back and forth
and from side to side), and/or rotate it at a rate of about three times
per second for a few seconds.

This syndrome has been seen in patients with several negative
workups including angiography and CT scan.

Other Syndromes

Also see Meniere's syndrome (p. 461), acoustic neuroma (p. 462),
the syndromes of Vernet, Villaret-Collet, and Schmidt (p. 464), the
Klippel-Feil syndrome (Ch. 14, p. 231), and carotid sinus syncope
(see Ch. 18, p. 340).

Mental Status Examination

While I say my thoughts are in my head, everything’s all right;
it becomes harmful when we say thoughts aren’t in my head,

they’re in my mind. (Wittgenstein, Philosophical Remarks
#230)

If one finds that a patient seems peculiar or uncanny in some
poorly defined way, one is required to make further investiga-
tion. At the very least, one should do a complete and thorough
mental status examination. One should never find one’s self de-
scribing a patient as “weird” or having “a funny kind of person-
ality,” without subsequently making sufficient detailed examina-
tion as to be able to elucidate the ultimate nature of such a
puzzle. Noting that the patient is odd should be the beginning of
a diagnostic move, not its termination.

Self-test: See Figure 26-40.

Cognition and Consciousness

I think that both mind and matter are merely convenient ways
of grouping events. (Lord Russell, A History of Western Phi-
losophy, Ch. 31)

The cognitive portion of the mental status examination must
be perforined before the history is completed in that one third of
all patients who are suspected of having one of the organic brain
syndromes (Table 26-14) or any other cause of disorientation.
Accordingly, this material has already been coveredin Ch. 2 (p.
18) even though it is recorded under “neurologic exam.” (Of
course, if the patient is not a reliable reporter, that fact should be
recorded on the first page of the case report under “reliability,”
see Ch. 4, p. 64.)

Figure 26-40. Self-test: What diagnoses can you make from observing these patients? Some suggestions are in Appendix 26-4. The Mad-
house, engraving by Casper Heinrich Merz, after the drawing by Wilhelm von Kaulbach. The artist called the work ein Rettungsmittel aus
einer geistigen Erkrankung (a means of rescue from a mental iliness. ) Reproduced from Medicine and the Artist (Ars Medica) by permission

of the Philadelphia Museum of Art.



Table 26-13.  Definitions of Altered Levels of Consciousness

Acute organic brain syndrome (delirium) or chronic organic brain
syndrome (dementia): The patient is in contact with his surround-
ings and willrespondto questions, butis disoriented atleastin the
sphere of time. This is the mildest form of impaired consciousness.

Stupor: This state may be defined as anything between delirium
and coma. A stuporous patient is arousable and so is usually in
partial or intermittent touch with his environment. Auditory contact
is the last to be lost. (Note: It is often impossible to prove that a
stuporous patient is disoriented since such patients may not be
able to maintain appropriate contact with the interviewer for a suf-
ficient period of time to permit the determination to be made.)

Coma: The patient is out of touch with his surroundings. He ap-
pears to be sleeping but cannot be aroused. This is the most se-
vere state of altered consciousness.

An Illustrative Case

The actual transcription of an interview with a dementia patient
follows. Its purpose is to illustrate some points already covered:
the importance of specific testing for orientation; the importance
of testing as soon as the confused patient becomes confusing;
and the recognition that although this portion of the mental sta-
tus examination is done while speaking with the patient, it is still
part of the physical examination.

This particular patient was seen at a time when the author was
in charge of a psychosomatic service. This was the fifth medical
patient in a row who had an organic brain syndrome discovered
in a consultation for a “functional” disorder. We were once again
falsely assured that the patient was oriented.

In all fairness, and to illuminate the pedagogic difficulty in con-
vincing the very best of young minds that one must specifically test
for orientation and not assume thatitis present, note the following:
The tape recording of this interview has been played for many gen-
erations of medical students, who could be taught to enjoy the ma-
cabre humor of the senior medical resident struggling to get the
correct diagnostic information. In later years, one could see these
very same medical students have the same experiences in their
turn. This may mean that the best way to teach medicine is at the
bedside with real patients, rather than by “show and tell.”

°
Doctor: Can I talk with you for a while?
Patient: e
Doctor: How are you doing?
Fatient: All right . . . .
Doctor: Having any problems?
Patient (quickly): No....
Doctor: You been feeling all right?
Patient: Yeh . . ..
Doctor: Any complaints?
Fatient: No. ..
Doctor: Anything bothering you at all?
Patient (quickly): No....
Doctor: (20-second pause): . . . Do you know
where you are?
Patient: Yeh (mumbled statement)
Doctor: Where are you?
Patient: In, uh, Birmingham Hospital.
Doctor: Which hospital?
Fatient: The VA? (the correct answer)

Doctor:

Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:

Doctor:
Patient:
Doctor:
Patient:

Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:

Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:

Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient.
Doctor:
Patient:
Doctor:
Patient:
Doctor (perplexed):

Patient:

Doctor:
Patient:
Doctor:
Patient:
Doctor:
Patient:
Doctor:
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The VA, yuh . . . And, uh, do you know
what day it is?

No.

Do you have any idea what day it is?
No, I don’t.

Do you know what month it is?
(mumbles) . . . Is it Christmas month?
What month is that?

December.

That’s correct. . . . What year is it?
Forty . . . three . . . I believe. (It is
1971.)

Forty-three?

Yeh? . . .

Is that what you think it is? Forty-three?
Yeh, that’s about what I think it is. Nine-
teen forty-three.

Isee. . . . How old are you?

February 12, 1912.

How old are you?

Sixty years old.

Huh?

Sixty years old.

Sixty years old. . . . And you were born
when?

February 12, 1912.

. ... 1912 . . . Where do you live?
Russelville.

Russelville, huh?

Yeh.

What’s your address?

.. .. Russelville, General delivery . . .
General delivery . . .

Yeh.

Are you living in a house down there
somewhere?

No, I stay with my sister.

Who’s that?

Fannie Mae. Fannie Mitchell.

Fannie Mitchell.

Yuh.

Where does she live?

In Leeton, Alabama.

In Meeton, Alabama.

In Leeton, Alabama.

Leeton?

Yeh.

And you live with her?

Yeh.

How come they send your mail to Russel-
ville?

Well, uh, that’s my route. That’s my route
... having been changed on me.

You mean . . . whatdo you mean?
Well, it had changed down in Alabama.
What did you have changed?

My mail.

Your, mail, huh?

Yeh.

And your sister’s name is what again?
(The sister’s stated name does not match
the patient’s last name.)
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Patient: Fannie Mitchell.

Doctor: Fannie Mitchell, huh?

Fatient: Yeh.

Doctor: How oldis she? (A question that could be
skipped.)

Patient: Seventy-something years old.

Doctor: Seventy something years old. . . . What
brought you to the hospital?

Patient. .. .(mumbles) . . . Iwasbroughtby the
railroad agent. . . . I had no power . . .
The railroad agent. I was pretty broken
down.

Doctor: You were paralyzed?

Patient: (mumbles)

Doctor: Almost paralyzed.

Patient: . And the railroad agent brought you here?

Doctor: ... . When did you become paralyzed?

Patient: Just that night. The night before I came.

Doctor: Um hm . . . What else happened?

Patient: ... Well, he come and got me . . .

°

It may be argued that this patient was so severely disoriented
in the dimension of time that he must have had chronic organic
brain syndrome (i.e., dementia). It might be argued further that
there was very little likelihood of finding a reversible dementia,
and thus no point in making the diagnosis. I am unwilling to
accept this latter position for three reasons. First, even if the de-
mentia were irreversible, knowing that the patient has impaired
cognition helps the doctor understand some of the patient’s be-
havior; it will also help the doctor avoid inappropriate behavior
of his own, such as expecting the patient to remember appoint-
ments or adhere to medical regimens involving several medica-
tions of different schedules. Second, many of the dementias are
in fact reversible. And third, the assumption that the problem is
irreversible initiates a vicious cycle wherein doctors cease test-
ing for impaired cognition, stop finding most cases, and so never
find reversible dementia even when it is present.

Reversible Dementia

Pedagogic inspiration. While the workup for reversible de-
mentia in a patient with no focal signs is partly an essay in labora-
tory medicine (Table 26-14), it might be worthwhile to review the
outcome of such evaluations.

A review of 890 dementia evaluations in the modern era re-
vealed that only 80% were clearly irreversible (Delaney, 1982; Fox
et al., 1975; Freemon, 1976; Garcia et al., 1981; Harrison & Mars-
den, 1977; Heilman & Wilder, 1971; Larson et al., 1984; Marsden &
Harrison, 1972; Rabins, 1981; Smith et al., 1976; Smith & Kiloh,
1981).

Of 790 cases with etiologies assigned (all of the above except
the series of Heilman and Wilder), 7% had depressive pseudode-
mentia. Additional psychiatric diagnoses encountered were mania
and schizophrenia.

Normal pressure hydrocephalus was encountered in 3%, al-
though it is not clear how many of these were still reversible. Drug
intoxication was correctly diagnosed and reversed in 2%. In 2%, a
resectable brain mass was detected, although some of these were
metastatic. Hypothyroidism was found in only 1%, although a sur-
prising number of cases of hyperthyroidism were found. Subdural
hematomas were found in 1%. Other entities that individually con-
tributed less than 1% of cases were: portosystemic encephalopa-
thy, neurosyphilis, fungal meningitis, and pernicious anemia.

Table 26-14. Clinical Evaluation of the Patient with a Chronic
Organic Brain Syndrome

A real history and physical examination by a physician

Lumbar puncture:
Opening pressure
Cells
Sugar, protein, and gamma globulin
AFB, fungal, and bacterial cultures
Serology and counterimmunoelectrophoresis (CIE) for anti-
gens (India ink if cryptococcal antigen not available)
BSPa or other liver function test to rule out portosystemic
encephalopathy
Thyroxine and T3-resin uptake
Glucose, BUN, sodium, potassium, bicarbonate, calcium,
phosphate, magnesium, with calculated and/or measured
osmolality
Folate and vitamin B, levels
CT head scan
Human immunodeficiency virus (HIV) antibodies

The “full court press"?
Skull films in absence of basal skull fracture
Arteriography in the absence of focal signs
RISA cisternography without hydrocephalus (high yield with

hydrocephalus and normal CSF pressure)

Ceruloplasmin without Kayser-Fleischner rings
Drug and heavy metal screen

No longer done: closing pressure and volume, serum or CSF
chloride, serum bromide, or CSF alcohol

aThe Bromsulphalein (BSP) test is no longer widely available,
nor is indocyanine green or rose bengal. Portosystemic encepha-
lopathy is extremely unlikely in the presence of a normal serum
bilirubin, serum albumin, prothrombin time, and blood ammonia
level. Again, this should be a clinical diagnosis.

®A phrase coined by Dr. Gaeton Lorino of Alabama, a basket-
ball fan, to describe that part of the evaluation done in despera-
tion with little expectation of success.

Hallucinations and Delusions

“Hallucinations are quite possible in your present condition,”
the doctor decided, “although we should really check on
them . . . 7 (Dostoevsky, The Brothers Karamazov, Part 4,
Book 11, Ch. 9)

Definitions

Terms for this section are defined in Table 26-15.

Table 26-15. Definitions

lllusion: a false perception occurring in response to a sensory
stimulus

Hallucination: A false perception occurring in the absence of a
sensory stimulus

Delusion: A firmly held belief not in keeping with the individual's
culture or level of education

Examples: If you hear a car backfire, and you believe that it may
be a pistol shot, that is an illusion. If you hear a pistol shot when
there has been no sound (either of a pistol or of a car back-
firing), that is a hallucination. If you hear a pistol shot and be-
lieve that it is God firing a pistol at you because you have or-
dered inappropriate laboratory tests, that is a delusion. (If
someone decides he is ordering too many laboratory tests in
the absence of an external sensory stimulus, that is called
enlightenment.)




Eliciting the History of Hallucinations

It can be very difficult to evoke evidence of a hallucination from
the person who has hallucinated. This is especially true when
the person does not recognize that he has hallucinated, or if he is
embarrassed by it.

One way toelicitthe information is to ask, “‘Have you ever had
an experience like dreaming, when you were not asleep?” Let
the patient attempt an answer without much more structuring of
the question. In this way, there is an excellent chance that you
will quickly learn about the hallucinations.

Some doctors ask, “Have you ever seen something (or heard
something) that other people couldn’t see (or hear)?” This ques-
tion is a little more specific and a bit less sensitive. Of course,
the question must be changed for haptic (touch) and olfactory
hallucinations.

A less sensitive question is, “Do you have special powers that
other people don't have?” Notice that this question has little to do
with hallucinations but rather is one test for eliciting paranoid delu-
sional systems. Thus, while it may lead into a delusional system
and from there into a hallucinatory system (should one exist in the
same patient), the overlap is not perfect.

Some interviewers ask, “Have you ever had an experience like
taking LSD or PCP when in fact you have not taken those chemi-
cals?” This question presumes that the individual has in fact had
past psychotomimetic experiences. In that event, the occurrence
of such an experience remote from drug use raises a cause-and-
effect problem: Could the current experience be a flashback?
Hence, this question is neither sensitive nor diagnostic and is in-
cluded here only for the sake of completeness.

In conclusion, | prefer the questions at the beginning of this sec-
tion as the most powerful in a screening interview.

A caveat for the beginner. Scotomata, illusions, “floaters,”
and figures of speech have all been misrepresented as “visual
hallucinations.” The use of the suggested questions will increase
your batting average in obtaining the history of hallucinations,
but you should also beware of the false positives.

The most difficult false positive is the auditory illusion. We have
all heard noises in the middle of the night that could be misin-
terpreted as an intruder. The best distinguishing feature is that the
illusion is accompanied by perplexity, and the hallucination is not.
(The pseudoperplexity of a patient who reports seeing a dead rela-
tive who speaks a puzzling message is perplexity about the con-
tent of the hallucination, not its existence. But the perplexity of a
sound in the night is this: If it is an intruder, how could he have
gotten in through a locked door?)

Orientation has been suggested as a requirement for hallucina-
tions, but should not be used as such. Hallucinating patients with
affective disorder or schizophrenia may or may not be disoriented
at the time they hallucinate, and patients with organic brain syn-
drome who hallucinate will definitely be disoriented. This raises the
question of the differential diagnosis of hallucinations, which in-
cludes: primary affectivedisorder (depression and mania) (p. 524);
schizophrenia (p. 520); alcoholism (p. 522); hysteria (p. 522); and
organic brain syndromes (p. 516). No type of hallucination is diag-
nostic for any disease (Goodwin et al., 1971).

Delusions
As implied by the definition (Table 26-15), a belief that is delu-

sional for one person might not be so for another.

For example, believing that departed relatives inhabit environ-
mental flora would be appropriate for adherents to an animist
religion, but inappropriate for a Catholic bishop whose culture and
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education advise him that the souls of the departed are some-
where else.

A delusion must also meet the criterion of being firmly held,
which means that the person adherestoitin the face of reasonable
contradictory information or when adherence to the belief poses a
real threat to the believer.

Note that both criteria must be satisfied. Religious beliefs that
are in keeping with the group religious belief are not classified as
delusions, even when so firmly held as to lead to martyrdom, be-
cause there is no available evidence that can be used as “reason-
able contradictory information.” Martyrdom per se would be con-
sidered evidence of delusional behavior only if it occurred because
of a religion to which the martyr was the sole adherent. Neverthe-
less, it is possible to diagnose delusional behavior in a religious
setting. For example, three charwomen were members of a funda-
mentalist church that held all-day Sunday services. At these ser-
vices, the women regularly wore special robes and as part of the
religious event engaged in a musical activity during which they had
an ecstatic spiritual experience. For this group, this experience
represented transport to the presence of the deity. One particular
Sunday, one of these women refused to remove her robes at the
end of the service. She continued singing and communing with the
deity throughout the night, until the next day, when the other two
women correctly brought her to the emergency room. Thus, what
is “in keeping with the individual's culture” on one day, might not be
on the next day.

Similarly, a belief about health matters that would not be delusio-
nal for an uneducated person might be delusional if held by a phy-
sician. The second criterion (“firmly held”) is decisive here.

Scientific hypotheses are beliefs to which there may be tena-
cious adherence. But until contradictory evidence appears, ad-
herence to a hypothesis (no matter how bizarre) is not delusional.
Even adherence to disproved hypotheses may, on further inquiry,
turn out to represent narcissism rather than delusion.

Self-Test: Which, if any, of the following are evidence of delu-
sional thinking?

a. A man caring for a demented wife came to believe that the
electricity and telephone lines coming into his home were poi-
soning him, so he cut them down. He also believedthat the water
lines and gas lines were sucking his money out of the house, so
he had those services disconnected. In this state, he and his wife
perished during inclement weather.

b. A patient reported that on awakening from sleep, he be-
lieved he saw an elephant in his bedroom. When he gasped
aloud, the startled elephant turned into a lion and vanished up-
wards through the ceiling.

¢. Regardless of weather; a woman stands in front of a televi-
sion store window for hours because the television sets are show-
ing her private messages (concerning her role in an earlier life),
which are being sent to her by the head of the Central Intel-
ligence Agency.

d. A man believed that his country’s legal system existed for
the purpose of providing social stability for an economic system
that the man believed to be unfair and inefficient. In order to
bring his beliefs to a wider audience, he engaged in public pro-
tests against the economic system, whichled to his incarceration.

Write your answers down. Now go back and look at the defini-
tions at the top of this section. Reread your answers. Do you
want to change any of them? The correct answers are found in
Appendix 26-5 (p. 523).

While these examples refer to persons who brought themselves
to the attention of others, there are many persons who have delu-
sions but who do not present them so openly. Sometimes this is
because the delusion, while firmly held, does not in any way in-
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trude into their social intercourse. Some delusional patients have
learned to conceal the delusion from examiners until assured of a
hospitable reception. The following sequence of questions may be
useful for eliciting delusions in such cases (and for performing this
part of the mental status examination in all patients in whom it is to
be done).

1. “Do you have some opinions that are not held by other
people?” (Most people believe they do.) “Could you tell me
about them?”” Or, “Could you tell me about some of them?” Or,
“Could you tell me about some of the more interesting ones?”

2. “Do youhave any special abilities?”” (Most people believe
they do.) Or, “Do you have any special skills?” Or, “Can you
discern things other people cannot?” Or, “Can you pick up on
messages that other people might not?” Or, “Do you ever get
special messages in public?” Or, “Do you ever get special mes-
sages from loudspeakers?” Or, “Are there ever special messages
for you on the radio (on television, in the newspaper, in musical
songs, crossword puzzles, etc.)?”

3. “Do other people ever try to influence how you think?”
(Politicians always do.) Or, “How do they do this?” Or, “Who
are they?” Or, “What do they want?” Or, “Do they ever try to
influence your behavior?” (Advertisers do.) Or, “How do they
go about it?”

Each of the above sets is arranged in order from open-ended,
vague, nonthreatening questions (which will elicit a lot of false
positives) descending to more diagnostic ones. With much prac-
tice, careful attention to the patient during the interview will per-
mit the examiner to move quickly through this portion of the
examination.

However, the most important aspect of this examination is the
physician’s unspoken thoughts about the meaning of delusions,
as these will color his demeanor and influence his nonverbal and
verbal signals to the patient. Thus the doctor’s thoughts may in-
fluence the patient’s answers to the doctor’s questions.

This is known as the “experimenter effect” in experimental psy-
chology. That is, the experimenter, without realizing it, gives a sub-
tle cue to the subject and gets a predetermined response. This
chapter of epistemology began with the performing horse Clever
Hans, which could answer, by tapping on the stage, very compli-
cated arithmetic and geographical questions. Collusion was sus-
pected because Clever Hans could answer correctly only those
questions to which the owner knew the answer. But the owner co-
operated for years in all studies of the phenomenon, and was as
surprised as anyone when finally shown photographs revealing
that he slightly changed the inclination of his head when Clever
Hans had tapped a sufficient number of times. Clever Hans was
reading a subtle nonverbal signal (Rosenthal, 1966).

Differential Diagnosis of Delusions

Delusional thinking is often found in schizophrenia and the
schizophreniform disorders, the latter including, but not being
limited to, paranoia, amphetamine psychosis, and hallucino-
genic psychosis. Delusional thinking may also be seen in the
patient with mania, severe depression, and a severe organic
brain syndrome. Of these, it is most common in the latter, when
itis acute. It can also be acute in the affective disorders, but this
is rarely a diagnostic challenge since mania is easily diagnosed
on other grounds and depression so severe as to be accompanied
by a delusion will have probably already brought the patient to
the attention of the medical community.

Paranoid Ideation

Technically, paranoid ideation is characterized by persecutory
thoughts and feelings that are strongly held (i.e., not subject to
modification by logic or experience). The most frequent type of
paranoid ideation seen on a general medical ward is ideas of ref-
erence. These are the continual impression that the conversa-
tion, facial expressions, and behavior of other persons have ref-
erence to one’s self. (These “other persons” need not be present
in fact but may be viewed on a television set. They may be true
historical persons such as the Director of the FBI or the
President.)

Paranoid ideation may be part of several different syndromes:

1. Paranoid schizophrenia: If so, that patient may fulfill the
research diagnostic criteria for schizophrenia (Table 26-16). It
should be noted that “paranoid schizophrenia” as a label is one
of the most common incorrect working diagnoses extant (vide
infra, “suspiciousness”).

2. Acute organic brain syndrome, or even dementia, with a
paranoid component: This is probably the most frequent etiol-
ogy of paranoid ideation on a general medical service, especially
in patients with partial sensory deprivation such as those who
are deaf, blind, immobilized, or in isolation.

3. Paranoid states: These are very, very rare. Some such pa-
tients may be developing paranoid schizophrenia, or they may
have misdiagnosed delirium. However, most of them have a pure
paranoid state, called paraphrenia by the British. It can be diag-
nosed from the fact that the delusional and/or hallucinatory system
is confined to one area, and there is no other affective, cognitive, or
thought disorder.

Table 26-16. Research Diagnostic Criteria for the Diagnosis of
Schizophrenia

A through C are all required:

A.  Both of the following are necessary:

1. Achronic iliness with at least 6 months of symptoms prior
to the index evaluation without return to the premorbid
level of psychosocial adjustment

2. Absence of a period of depressive or manic symptoms
sufficient to qualify for affective disorder or possible af-
fective disorder

B. The patient must have at least one of the following:

1. Delusions or hallucinations without significant perplexity
or disorientation associated with them

2. Verbal production that makes communication difficult be-
cause of a lack of logical or understandable organization
(This must be distinguished from aphasia, see p. 466.)

Many patients with schizophrenia have a detached

affect; however, when it occurs in mild form, interrater
agreement is difficult to achieve. On the basis of pres-
ently available information, blunted affect probably oc-
curs rarely or not at all in the absence of B-1 or B-2.)

C. Atleastthree ofthe following manifestations must be present
for a diagnosis of “definite” schizophrenia, and two for a diag-
nosis of “probably” schizophrenia:

1. Single

2. Poor premorbid social adjustment or work history

3. Family history of schizophrenia

4. Absence of alcoholism or drug abuse within 1 year of
onset of psychosis

5. Onset of iliness prior to age 40.

Source: Feighner et al. (1972).



4. Finally, some patients who are labeled “paranoid” are in
fact merely frightened and suspicious, and do not have true par-
anoid ideation. (These are the ones commonly mislabeled as
“paranoid schizophrenia.”)

On a university psychiatric unit, 40% ofall patients admitted dur-
ing a 10-month period had some sort of paranoid symptoms, rang-
ing fromtrue paranoid delusions down to ideas of reference or sim-
ple suspiciousness (Freedman & Schwab, 1978).

Of the patients with paranoid symptoms, 42% had only sus-
piciousness or ideas of reference. Of the others with true paranoid
delusions, only one half had paranoid schizophrenia. Therest had
organic brain disorders or the affective disorders (depression or
mania). Three of the latter patients were inadequately treated for
their affective disorders because the presence of paranoid symp-
toms had led to an incorrect diagnosis of schizophrenia.

Diagnosing Schizophrenia

Criteria for the diagnosis of schizophrenia are given in Table
26-16.

For the attending. In this section, the Research Diagnostic
Criteria for psychiatric disorders is used, not those in the DSM-III.
Althoughthe criteria are similar, there are a number of differences.
My preference for the former is based upon long familiarity with
them. Later, as psychopharmacology research shifted to the use of
these criteria in defining study populations, that additional ra-
tionale was added.

There are two drawbacks to the use of these criteria. First,
whether itis the DSM-III or the Research Diagnostic Criteria, there
is a deemphasis on the individual patient’s developmental history,
without which it becomes impossible for the physician to under-
stand such issues as noncompliance, the patient's responses to
hospitalization or disease, modification of the illness by the pa-
tient's social situation, and other items that are impossible to teach
from a book but are of overwhelming importance in the actual
practice of medicine. (As Hippocrates said, ‘It is more important to
know what kind of patient has the disease, than what kind of dis-
ease the patient has.” Of course, there is no reason why a modern
physician should have to choose only one of the two.)

Second, with the rigid Research Diagnostic Criteria, one finds
that the most common psychiatric diagnosis made is that of an un-
defined psychiatric disorder, and the originators of the system are
very proud of this fact as a demonstration that their system is really
pulling out “pure cultures” of disease, as it were. This is not true
with the DSM-III, which has a diagnosis (or diagnoses) for almost
everyone who comes to the psychiatric department, of which diag-
noses not all have been subjected to the same rigorous scientific
evaluation as the Research Diagnostic Criteria. That said, the indi-
vidual attending can select his own criteria, or even no criteria.

Other Troubling Thoughts and Behavior

Delusions are to be distinguished from obsessions. The latter are
troubling thoughts (not actions) that may dominate thinking and
that cannot be excluded upon the wish of the patient. A phobia is
amorbid fear of some object or situation; the patient usually rec-
ognizes an irrational aspect to the fear but still cannot overcome
it volitionally. A compulsion is an irresistible urge to perform
some act (not a thought) despite the patient’s realization that the
performance of the act cannot be rationally understood.

For example: If one had a morbid fear of open places, one
would have the phobia called agoraphobia. If one could not stop
thinking of the word “agoraphobia,” one would have an obses-
sion. And if one could not eat breakfast without first writing the
word “agoraphobia” 100 times, one would have a compulsion.
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Asking About Phobias

Open-ended questions that are useful for eliciting clues to pho-
bias are: “What kind of situations do you dislike?”” and “What
kinds of things do you like to avoid?” The answers are not al-
ways about phobias, and sometimes even the patient with pho-
bias will need a little encouragement to talk, not yet believing
that any of his doctors really want to hear about thar. But if these
questions are asked with a warm genuine interest (and not mo-
notonously as items on a printed questionnaire), one will get
leads to phobias if they exist.

To determine whether one is hearing about a phobia, and not
simply a nonneurotic fear, the trick is to get the patient talking
and to ler the patient keep talking. The patient’s fearful affect
and the web of detail and inhibition revealed will let the sensitive
listener know that he is hearing about things that are truly dis-
turbing to the patient.

The phobia entire is ego-alien. A normal fearful responseis nei-
ther ego-alien nor ego-syntonic (see Ch. 2, p. 23), but always a
response to a circumstance (e.g., fear of surgery). If a patient fear-
ful of surgery is given a nonsurgical alternative treatment, the fear-
ful response disappears. But a phobic patient is keenly aware of
his phobia even when not in the presence of the feared situation or
object. Merely looking at a picture of a phobic object, or thinking of
the phobic circumstance, may be noxious.

Affect: Some Definitions

I have reigned over fifty years in victory and peace, beloved
by my subjects, dreaded by my enemies, respected by my al-
lies. Riches and honors, powers and pleasures have waited on
my call. Nor does any earthly blessing appear to have been
wanting in my years. During this life of wonder I have kept
count of the days of happiness which have been given to me.
They number fourteen. O, man, place not thy confidence in
this world. (Caliph Abd-ar-Rahman III, found postmortem in
his private prayer room)

Depressed Affect

A depressed affect is a predominant and persistent mood tone of
sadness, despondency, and/or despair (see epigram). It is a ma-
jor diagnostic clue to depression and to the normal process of
grief-and-mourning when it occurs coincidental with and/or fol-
lowing the real or perceived or expected loss of a significant
other or significant personal function. Thus, the loss can be
wife, mother, arm, motor function of the arm, expectation of
continued life, independence of life-style, sexual ability, or a
combination of these or similar functions or ego objects.

Besides in grief-and-mourning and endogenous depression
(see Appendix 26-8), a depressed affect can also occur in charac-
terologic (neurotic) depression, in drug-induced depression, and in
the depression associated with occult neoplasms, especially ofthe
abdominal viscera.

Even grief reactions can be pathologic, as in anticipatory patho-
logic grief. Here, a characterologic (personal) neurotic conflict is
activated during the grief reaction toward the imminent death of
some significant other. The significant other is usually a person
with whom the patient's relationship solved a preexisting neurotic
conflict, a conflict that then reemerges with the death of the signifi-
cant other (Viederman, 1987).

Elevated Affect

A predominant and persistent mood tone of euphoria, charac-
terized by an optimistic mental set and feeling of well-being and
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confidence, inappropriate to the subject and/or circumstances, is
a major diagnostic clue to mania. (See Appendix 26-9.)

Inappropriate Affect

An inappropriate affect is an apparent mood tone that is discor-
dant with what would be expected in the company of the pa-
tient’s verbal productions. For example, the patient might appear
happy when discussing sad things, or sad when discussing
joyous things. This may be a diagnostic clue to schizophrenia.

Detached Affect

This type of affect is also called flat, blunted, or inadequate. The
patient is emotionally dull and detached and appears insensitive
to stimuli in an environment that normally causes pleasure, pain,
or some other emotion that has observable accompanying man-
ifestations. This is seen in some cases of schizophrenia and de-
pression, inter alia.

Assessment of Affect
A Method

1. Listen to the patient’s speech. Does he sound depressed,
joyful, frightened, detached, or none of the above?

2. Watch the patient’s face. Does he appear depressed, joy-
ful, frightened, detached, or none of the above?

3. Pay attention to the way that you feel. Does speaking
with the patient make you feel depressed, happy, or frightened?

4. Is any of the above discordant with the subject or content
of the patient’s speech? Why?

Interpretation

As a rule, concordance between the estimated affect of any two
of the above dimensions suggests that a significant affective di-
agnosis is possible. For instance, depressed patients tend to look
and sound depressed; they may also make the physician feel de-
pressed “for no special reason.” Manic patients in their euphoric
phase tend to be joyous or excited in their speech and joyous in
their appearance, and to make the physician feel happy in the
sense of being amused (see Appendix 26-9).

Discordance between the verbal output and the simultaneous
affect may suggest either an inappropriate affect or an inadequate
affect. A special maneuver is useful for the latter.

Ask the patient to describe both the happiest and saddest mem-
ories of his life. If he consistently maintains an unchanged affect
while recalling these experiences vividly, he is likely to have a de-
tached affect.

Affect may not always permit a specific diagnosis. If a patient
looks or sounds frightened, this is rather a diagnostic cue to evalu-
ate the cause of the fear, which may be rationally related to the
experience of hospitalization or illness. Similarly, a patient may
episodically appear detached either because of depression,
organic brain syndrome, or simply momentary exhaustion from his
illness.

Self-Assessment Test: Describe the affect of the following

two patients, and write your answer down before consulting Ap-
pendix 26-6.

1. A woman tells her doctor that she fears her husband is
going to kill their children. While telling him this, she giggles
with barely contained glee.

2. A young woman was elected president of her sorority.
Two days later; both of her parents were killed in an automobile
accident. While describing these events to the physician, she
neither smiles, frowns, nor shows any other facial expression of
emotion, speaking in a monotonous way without accenting any
words.

Hysteria

There are at least six major uses of the word hysteria (Ford,
1983) (Fig. 26-41):

Conversion reaction

Somatization disorder (Briquet’s syndrome)

Description of a histrionic personality

A contagious group process (e.g., an epidemic of hysterical
fainting, or the reaction of the crowd when the Beatles
appeared)

5. Asa pejorative term: “another male hysteric”

6. As a specific term within psychoanalytic theory

B IS =

In the present work, we will confine ourselves mostly to the first
three definitions.

A conversion reaction implies the existence of an unconscious
conflict that is converted into a bodily symptom or neurologic
sign of symbolic meaning to the patient. Supposedly, the conflict
would be noxious to the conscious mind so its expression in
body language is adaptive.

A less psychoanalytically derived definition would emphasize
the appearance of neurologic signs and symptoms of no known
anatomic explanation and so would also include some examples
of malingering and “‘compensation neurosis.”

Somatization disorder is diagnosed by the criteria in Table
26-17.

Histrionic personality may be diagnosed by the DSM-III, or
in some clinics, by the Minnesota Multiphasic Personality In-
ventory (MMPI).

Note that a conversion reaction or conversion symptom can be
part of the criteria for somatization disorder, but each can occur
without the other.  Similarly, the concurrence of a conversion re-
action and hysterical personality was 9%, less than 50%, and
more than 50%, in three different studies (Ford, 1983).

Drug Abuse (Including Alcohol)

Any one of the following is diagnostic for drug abuse (Feighner
et al., 1972), which is discussed in detail in Chapters 2 and 3
(pp. 23 and 45):

1. History of withdrawal symptoms

2. Hospitalization for drug abuse or its complications

3. Indiscriminate prolonged use of central nervous system
active drugs

For alcoholism specifically, two questions are useful: “Have you
ever had a drinking problem?” and “When was your last drink?". If
the answers are “yes” and “within the last 24 hours” the sensitivity
for the diagnosis of alcoholism (using the MAST, Michigan Alcohol-
ism Screening Test, as a gold standard) is 92% (Cyr & Wartman,
1988). (A brief version of the MAST is presented as Appendix 26-10).
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1

Figure 26-41. Grand rounds with Charcot, who is demonstrating the hysterical arc de cercle. Note the large painting of the arc de cercle at
the rear of the auditorium in full view of the patient. Could this have been used to help the suggestible discern what was expected? (Self-test:
inwhich sense is the word “hysterical” being used? Write your answer down before consulting Appendix 26-7.) Photograph courtesy of the

National Library of Medicine.

Appendix 26-1. Self-Test on the Corneal Reflex

In Figure 26-6, the examiner seems to be approaching the pa-
tient from below and not the side, and might well touch the lower
lid before getting to the cornea. Assuming that the examiner
does touch only the cornea, the patient in Figure 26-6A has a
lesion of the ophthalmic branch of the right cranial nerve V (or
conceivably a lesion of only the nasociliary branch).

In the patient in Figure 26-6B, the afferent (sensory) limb of
the reflex arc seems to be intact because a left blink reflex has
been evoked. So, the efferent (motor) limb of the reflex arc is
intact on the left but impaired on the right (because the or-
bicularis oculis is innervated by VII). This must be a lesion of
the right nerve VIL

Appendix 26-2. Why Parkinson
Could Not Detect Cogwheeling

Answer to the question on page 476: Parkinson practiced in the
era of the gold-headed cane. At this time, doctors were so ele-
vated above patients that they did not actually touch them except
with the cane. Thus, there was no way that even an astute ob-
server like Parkinson could detect cogwheeling.

Appendix 26-3. The Origin of the Word “Reflex”

Thomas Willis, who is today remembered only for his circle,
invented the word “reflex” in his 1664 text on the brain, illus-
trated by Sir Christopher Wren (Chassis & Goldring, 1965).
(Willis also invented the word *“voluntary” for striated muscle
movement, adopting it from scholastic philosophy, thus explain-
ing his unusual definition that such movements occurred by the
will of the person, who therefore took full moral responsibility
for them.)

Appendix 26-4. Mental Status
Suggested by General Appearance

Some diagnoses suggested by the general appearance of patients
pictured in Figure 26-40 include: postpartum depression,
schizophrenia (with intact cognition), normal control, folie a
trois, melancholy, depression, paranoia, hallucination. (Actu-
ally, the last two are signs, not diagnoses.)

Appendix 26-5. Delusions

Answers to questions on delusions (p. 519):
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Table 26-17. Perley-Guze Criteria for the Diagnosis of Hysteria
(Somatration Disorder)

1. Complicated or dramatic history with onset prior to the age
of 35 years

2. Minimum of 25 symptoms in at least 9 of the 10 symptom
groups with no known medical explanation

Hallucinations

Urinary retention

Ataxia

Other conversion

symptoms

Group 3

Fatigue

Lump in throat

Fainting spells

Group 1 Group 7
Headaches Dysmenorrhea
Sickly most of life Menstrual irregularity

Group 2 Amenorrhea
Blindness Excessive bleeding
Paralysis Group 8
Anesthesia Sexual indifference
Aphonia Frigidity
Fits or convulsions Dyspareunia
Unconsciousness Other sexual difficulties
Amnesia Vomiting during 9 months of
Deafness pregnancy or hospitalized for

hyperemesis gravidarum

Group 9

Back pain

Joint pain

Extremity pain

Burning pains of the sexual
organs, mouth, or rectum

Other bodily pains

¢ : Group 10
Visual blurring Nervousness
Weakness Fears
Dysuria Depressed feelings
Group 5 Need to quit working or inability
Anorexia to carry on regular duties
Weight loss due to feeling sick
Marked fluctuations in Crying easily
weight Feeling life is hopeless
Nausea Thinking a good deal about
Abdominal bloating dying
Food intolerances Wanting to die
Diarrhea Thinking of suicide
Constipation Suicide attempts
Group 6
Abdominal pain
Vomiting

Source: Perley and Guze (1962).

a. The man was delusional. The culture’s belief about the
function of utility lines is rather unambiguous. Furthermore,
physical inspection of the behavior of water pipes provides com-
pelling contradictory evidence against their being used to suck
money out of houses. The criterion of “firmly held” belief ap-
pears to be met because of the extreme state of privation and
even death that resulted from adherence to this belief system.

It is not possible to state whether his wife was delusional be-
cause we know nothing about her belief system. Even if they
both had the same belief system, it would still be delusional and
not exceptable on the grounds of religion because of the compel-
ling contradictory evidence. Instead, we would refer to this as a
folie a deux (the madness of two).

b. This probably represents a hallucination, not a delusion.
If he simply reported his visual experiences without the quali-
fication of the phrase “he believed,” we could make a definite
diagnosis of hallucination. The patient’s statement that he “be-

lieved” he had the reported sensory experiences is not sufficient
to qualify as a delusional belief system.

¢.  Our culture does not teach this use for television pro-
grams. Assuming that standing in front of a public store window
for hours qualifies the belief as “firmly held,” this is a delusion.

d. The behavior may be fanaticism, and it may be dan-
gerous, but it probably does not constitute a delusion based on
the material presented. The judgments “unfair” and “inefficient”
are value judgments that do not admit of an external compari-
son. Thus, although the belief does meet the criterion of “firmly
held,” it is not out of keeping with his culture. It could only be so
if he lived in a culture that prohibited the judgments “unfair” and
“inefficient” (in which case he could be considered delusional!)

Appendix 26-6. Assessment of Affect

Answers to questions on page 522:

1. This is not an elevated or manic affect, but rather an inap-
propriate one. There is no expressed optimism or feeling of
well-being concordant in verbal production and observed
affect. Rather there is a discordancy.

2. This is a detached or flat affect.

Appendix 26-7. Hysteria

Answer to question in legend to Figure 26-41, Grand Rounds

with Charcot:

It is hard to know for certain which are the correct answers,
since none could be proved from the photograph alone. It is
more important that the student attempt an answer from his ob-
servation and reasoning. Such answers might include the follow-
ing considerations:

a. The patient could have a conversion reaction.

b. A somatization disorder is an alternate or additional pos-
sibility (conversion and somatization disorder can coexist).

c. The patient could have a histrionic personality, or simply be
a suggestible person.

d. Although there is no group process demonstrable in the
photograph, if one believed that the painting at the rear of
the hall was being used to inform a contagious “group” pro-
cess (by serial presentation), this too could be an acceptable
answer. (There is some historical precedent for this belief.)

e. Diagnoses should not be pejorative. (Specifically, the exam-
ple of male hysteria would require the additional diagnosis
of transvestism, as both the figure in the painting and the
patient are dressed as women.)

f. No evidence can be adduced from the figure for the doc-
trinaire psychoanalytic response, partly begun with Char-
cot’s offhand comment to Freud, “Toujours meme chose.
Toujours la genitale.” (Always the same thing. Always the
genitals.) (Note that hysteria is derived from the Greek hys-
tera [uterus].)

Appendix 26-8. Criteria for Depression
For a diagnosis of [endogenous] depression, A and B are

required.
A. Dysphoric mood characterized by symptoms such as the



following: depressed, sad, blue, despondent, hopeless, “down
in the dumps,” irritable, fearful, worried, or discouraged.
B. At least five of the following criteria are required for
“definite” depression; four are required for “probable’” depres-
sion. (1) Poor appetite or weight loss ( positive if 2 b a week or
10 1b or more a year when not dieting). (2) Sleep difficulty
(include insomnia or hypersomnia). (3) Loss of energy, e.g.,
fatigability, tiredness. (4) Agitation or retardation. (5) Loss
of interest in usual activitiess, or decrease in sexual drive.
(6) Feelings of self-reproach or guilt (either may be delu-
sional). (7) Complains of or actually diminished ability to
think or concentrate, such as slow thinking or mixed-up
thoughts. (8) Recurrent thoughts of death or suicide, includ-
ing thoughts of wishing to be dead. (Feighner et al., 1972)

Appendix 26-9. Criteria for Mania

For a diagnosis of mania (Woodruff et al., 1971), symptoms 1
through 3 are required (numbers in parentheses indicate the per-
centage of untreated manic patients who have this symptom or
sign at some time during their illness).

1. Euphoria (90%) or irritability (100%)

2. At leat three of the following categories: a) hyperactivity
(100%) or increased sexual activity (80%); b) push of speech
(pressure to keep talking) (100%); c) flight of ideas (racing
thoughts) (70%); d) grandiosity, which may be delusional
(100%); e) decreased sleep (100%); f) distractability (70%)

3. A psychiatric illness lasting at least 2 weeks with no preex-
isting psychiatric conditions such as schizophrenia, anxiety
neurosis, phobic neurosis, obsessive compulsive neurosis,
hysteria, alcoholism, drug dependency, antisocial person-
ality, ego-alien homosexuality or other sexual deviations,
mental retardation, or organic brain syndrome (Feighner
et al., 1972).

Appendix 26-10. The Brief
MAST (Pokorny et al., 1972)

1. Do you feel you are a normal drinker? (No = 2)

2. Do friends or relatives think you are a normal drinker?
(No = 2)

3. Have you ever attended a meeting of Alcoholics Anony-
mous? (Yes = 95)

4. Have you ever lost friends or girlfriends/boyfriends be-
cause of drinking? (Yes = 2)

5. Have you ever gotten into trouble at work because of
drinking? (Yes = 2)

6. Have you ever neglected your obligations, your family, or
your work for two or more days in a row because you were
drinking? (Yes = 2)

7. Have you ever had delirium tremens (DTs), severe shak-
ing, heard voices or seen things that weren’t there after
heavy drinking? (Yes = 2)

8. Have you ever gone to anyone for help about your drink-
ing? (Yes = 5)

9. Have you ever been in a hospital because of drinking?
(Yes = 95)

10. Have you ever been arrested for drunk driving or driving
after drinking? (Yes = 2)
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Scoring: 0—5 = nonalcoholic; 26 or more = alcoholic. Inter-
mediary scores are predominantly alcoholic.
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Clinical Reasoning

“If the fresh facts which come to our knowledge all fit themselves into the scheme, then our hypothesis may gradually

become a solution.”

Principles of Clinical Reasoning

Falsifiable Hypotheses (See Ch. 1, p. 4)

A falsifiable hypothesis is not a fraudulent or inappropriate hy-
pothesis, but rather one that is susceptible to being disproved.
An example of a falsifiable hypothesis is: “The patient has con-
solidation in the left lower lobe.” This is falsifiable because it is
possible to demonstrate that there is no consolidation in the left
lower lobe.

In contrast, Galen’s hypothesis about his cure for the plague
was not falsifiable: “This cure is efficacious in all cases in which
it has been tried; except in those that were so sick that they were
going to die anyway.” One cannot prove that the survivors would
have died if they had not received his cure (or that those who did
die would not have lived without it).

A differential diagnosis (vide infra), as discussed in Chapter
3, should be a list of falsifiable hypotheses.

Negative Propositions

Negative propositions are frequent in medicine. Here are some
clinical examples:

1. Itis not possible to percuss the heart borders.
2. Persons who have one kidney removed never get compensa-
tory hypertrophy of the remaining kidney.

Although negative propositions such as these are difficult to
prove, they can be easily disproved (as by counterexample). In
other words, they are falsifiable.

As a general rule, negative propositions, if universal, cannot be
proven. For instance, if | say, “There are no unicorns,” this implies
that neither you nor | have yet seen a unicorn; furthermore neither
of us will find a unicorn in the future; and finally there are no uni-
corns hiding in the basement (or perhaps on Mars) that we have
overlooked. Such a universal proposition could not be proved.
However, a sufficiently restricted negative proposition can be
proved; for example, “There are no visible unicorns in this room
right now.” Further, the latter can be disproved (if you open your
eyes and see one), so it is falsifiable.

Every positive proposition in a differential diagnosis list implies
negative propositions regarding the other entries on the list, as-
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suming that Occam’s Razor (see Ch. 26, p. 452) holds. That fact,
plus the general difficulty of proving negative propositions, may be
the ultimate basis for the rule that “one should never say never in
medicine.”

Null Hypothesis

A restricted kind of negative proposition that is commonly used
in science is called the null hypothesis. This is the hypothesis
that states there are no differences between two groups.

Let us say that we have randomly allocated some patients suf-
fering from a given disease into two groups. One group (the ex-
perimental group) is given a new medicine and the other (the
control group) is treated identically except that it does not re-
ceive the new medicine. Differences in outcome between the
two groups can legitimately be attributed to the new medicine;
we avoid the post hoc ergo propter hoc fallacy (vide infra) by
including a prospective control group.

Although we are seeking positive information by doing the
experiment—about whether the new medicine does (or does
not) work—we proceed by attempting to disprove the null hy-
pothesis (i.e., by trying to refute the proposition that the two
groups are as alike as two random samples drawn from the same
population or universe). Customarily, we usually consider the
null hypothesis to be disproved if the probability of the differ-
ences arising randomly is shown to be less than 5% (p < .05).

In clinical medicine, we examine one patient at a time. In this
setting, the null hypothesis is that he falls within the normal dis-
tribution of the rest of the population of healthy people (or of
people who do not have the disease that is under consideration.)

The student who is philosophically inclined will ask: Does this
mean that medical research, and worse, clinical medicine, is
basically probabilistic? The answer is yes. The conclusions are ar-
rived at in medical research by probabilistically refuting the re-
stricted negative proposition known as the null hypothesis. (The
restrictions are generally hidden in the case record or in the “Mate-
rials and Methods” section of a journal article.)

Indeed, all “proofs” related to real phenomena (that is, phe-
nomena outside the abstract worlds of mathematics and symbolic
logic)involve just this type of probabilistic thinking. This tends to be
frustrating to the medical student, who is not trying to do some-
thing negative, but rather to arrive at a positive diagnosis. In a fun-
damental sense, all positive diagnostic statements are umbilically
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related to the act of rejecting other possibilities (such as “nor-
mality”). In conditions like “essential hypertension,” which are gen-
erally recognized to be “diagnoses of exclusion,” the process is
simply more obvious.

In summary, science cannot prove anything. The scientistis en-
gaged in the activity of trying to disprove things.

To illustrate this point, there is an apocryphal story about
Galileo. While he and a friend watched ice float down the river one
winter, they fell into a dispute as to whether the ice floated because
of surface tension and the flat shape of the ice floe, or because the
specific gravity of the ice was less than that of the water. The sun
was shining, and they reasoned that if the sun melted the ice floe
from the sides and changed its shape and ifit then sank while they
were watching it, those events would support the surface tension
theory. But the ice floated around a bend in the river and
disappeared.

They then proposed to go to the laboratory and carve a small
piece of ice in the shape of the ice floe they were observing. This
model could be placed in a vessel containing hot water. Again, ifit
melted from the side and if it then sank, those events in tandem
would support the surface tension theory.

As they were proceeding to place the ice model into the water,
Galileo suddenly had an idea and changed the experiment. “In-
stead,” he exclaimed, “let's place the ice at the bottom of the water
and see what happens.”

Some historians of science consider this a pivotal point in the
history of ideas. The advantage of Galileo's modification of the ex-
periment was that whether the ice floated to the top or stayed on
the bottom, the result would admit of one and only one of the two
available hypotheses, having effectively refuted the other. This is
the same type of reasoning that an effective clinician employs in
his handling of signs, symptoms, and laboratory tests. He seeks
tests whose results exclude one of the possibilities.

To return to the ice floe experiment, if the piece of ice failed to
float to the top, then it could not be of less specific gravity than the
water, and the surface tension theory must be correct. If it did float,
it refuted the idea of surface tension as the explanation, since sur-
face tension did not operate at the bottom of the container, and so
the specific gravity theory would stand. Of course, if there were a
third explanation that neither Galileo nor his friend had considered,
they could well draw an incorrect inference from the result of the
experiment. Similarly, diagnosis by exclusion is treacherous if the
differential diagnosis is incomplete.

Levels of Probability

To avoid error, it is important to keep the probabilistic nature of
medicine constantly in mind whenever you listen to case presen-
tations and read about clinical medicine. The probabilistic na-
ture of your conclusions should be made as explicit as possible.

When negative propositions are presented, there are several
possible levels of certainty. If someone makes a statement such
as example 1 or 2 on page 529, it might mean a number of differ-
ent things.

First, the speaker may simply be stating a belief. Second, he
may be recounting a remembered experience. Without docu-
mentation, this level is approximately as reliable as a statement
of belief. (I have done a number of clinical projects in which I
collected data prospectively by writing the clinical experience
on a card and filing it out of sight. On a regular basis, I have
found, on reviewing the written records, one or more situations I

would otherwise have sworn I had never seen. Most clinical sci-
entists have had similar experiences.) Third, the speaker or au-
thor may have documented personal experience. In this case, the
proposition might be proved, if sufficiently restricted. (Proposi-
tion 1 is a good example. If the speaker cannot determine the
heart borders by percussion, then the limited negative proposi-
tion might be true . . . for him. But a problem is born when he
assumes that all others are equally lacking in this skill, i.e.,
when he extrapolates from a limited negative proposition to a
universal one.) Fourth, the speaker may intend to a make much
stronger, more general statement: “It never was and we don’t
expect it to.” The expectation may be based upon a scientific
body of work that predicts (but does not prove) that something
will not happen in the future. But expectation, however reason-
able, is still not a proof.

The scientific physician will strive to achieve the highest level
of certainty that is possible, and not to overstate the level of cer-
tainty that exists.

Very advanced. The odd relationship between positive and
negative propositions was illustrated by Wittgenstein's statement:
“It appears to me that negation in arithmetic is interesting only in
conjunction with a certain generality . . . . |don'twrite ~ (5 x 5 =
30), lwrite 5 x 5 # 30, since I'm not negating anything but want to
establish a relation between 5 x 5 and 30 (and hence something
positive” (Wittgenstein, 1975).

A different example would be better for those not familiar with
symbolic logic: we do not say “5 x 5 is roughly 26,” we say “5 x 5
is definitely not 30.” Although the former might appear “closer,” the
latter, as a technique, would eventually allow us to exclude all the
incorrect answers and so arrive at the correct one. But the former
eternally remains no more correct than the equivalent, but differ-
ent, “5 x 5is roughly 24.”

Aphorisms

A Bestiary of Clinical Reasoning

A well-known aphorism says, “When you hear hoofbeats,
they’re probably coming from a horse, not a zebra” (Fig. 27-1).

Sometimes the hoofbeats are not coming either from a zebra
or a horse (Fig. 27-2), thus the need for differential diagnosis,
arranged in order of probability. For hoofbeats, we would list:
1) horse, 2) bull, 3) zebra and other unlikely possibilities. (One

Figure27-1. Thatfamous zebra that is generally not responsi-
ble for the hoofbeats.



Figure 27-2. A nonzebra, nonhorse, which can produce
hoofbeats.

always likes to put a zebra at the end of the differential: “If you
don’t think about it, you’ll never diagnose it.”)

Then there is always the confounding possibility that it is a
horse, but you don’t hear any hoofbeats (Fig. 27-3).

Sutton’s Law

Ordering the differential diagnosis according to decreasing
probability is a strategy in accordance with Sutton’s Law, which
mandates “‘go where the money is.”

Historical note. The apocrypha states that Dr. George Dock
was a visiting professor at Yale, long ago when visiting professors
were presented interesting patients to be discussed viva voce with
no specific forewarning or preparation. Dock was presented a pa-
tient whom he thought was an easy puzzle; namely, the obvious
test to perform was a liver biopsy, which would completely resolve
the problem. Instead, he was given the results of every other avail-
able laboratory test, none of which were capable of resolving the
issue. “Why don't you follow Sutton’s Law?” he finally asked.

No one had ever heard of Sutton’s Law, so Dock told a story
about the bank robber Willie “the Actor” Sutton. Sutton was fa-
mous for robbing banks, getting caught, and then escaping from
prison by the use of subterfuge and costume (hence the nickname
“the Actor.”) Each time he escaped, he resumed robbing banks,
andwas eventually returned to prison. Dock said that a newspaper
reporter, wondering why the recidivist did not desist from the ac-

Figure 27-3. A horse that did not produce hoofbeats.
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tivity that regularly landed him in prison, asked him, “Why do you
keep robbing banks, Willie?”

Sutton allegedly replied, “Because that's where the money is.”

Dock explained that in the case under discussion, the money
was in the liver, and hence Sutton’s Law dictated that one should
biopsy the liver.

Years later, Sutton was asked if he had actually made that state-
ment, and laughingly responded in the negative. But he allowed
that it was a good answer, and he would have said it if he had
thought of it. By that time, however, his name was already firmly
ensconced in clinical lore.

The Law of Sigma

Sigma is the standard deviation of individuals around a group
mean. If an individual is somewhat different from the group,
consider first the possibility that he is simply located near one of
the tails of the distribution, rather than a member of a different
population altogether. (This rule might actually be considered a
corollary of Occam’s Razor [see Ch. 26, p. 452].) For example,
if a patient with an organic brain syndrome enters the hospital
with a problem that could be explained either by: 1) a new prob-
lem, or 2) too much or too little of a medication prescribed for an
old problem, bet on the latter.

Case report. A patient had been discharged from the hos-
pital with a prescription for phenytoin. Because most of his old
records were lost, and the patient had Wernicke-Korsakoff syn-
drome, it was not certain whether he had taken his phenytoin.

The patient was readmitted with orthostatic hypotension,
nystagmus, truncal ataxia, and macrocytic anemia. The resident
wisely stopped the phenytoin while waiting for the drug level to
return from the laboratory.

The patient had lost his truncal ataxia by the time he was ex-
amined by the attending, who wrongly attributed its absence to
an incorrect prior examination by the house officer. Worse, the
attending violated the rule above and diagnosed several new en-
tities instead of phenytoin intoxication.

The admission phenytoin level came back markedly elevated.

Comment. Although this was not an easy case, following
the rule would have enabled the attending to interpret better the
loss of truncal ataxia. By the following day, the patient had also
lost his nystagmus.

Other Aphorisms

For the Barking Dog and for Susann’s Law, see Chapter 26 (pp.
458 and 508).

Inference

You will recognize inferential reasoning as illustrated in this
anecdote:

Medical student: I saw Smith get on the bus this morning. He
had been drinking and gambling.

Scientist: Did you see him drinking?

Medical student: No.

Scientist: Did you see him gambling?

Medical student: No.

Scientist: Then how canyou scientifically make the statement
that he had been drinking and gambling?
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Medical student: When he got on the bus, he gave the driver a
blue chip and told him to keep the change.

Still, inferential reasoning is full of potential for error (vide
infra).

Frequently Violated Rules for the
Logical Handling of Clinical Data

The logical handling of clinical data has been discussed in ex-
tended form (Bernard, 1957; Feinstein, 1967), but a few principles
arelisted here, in addition to those discussed above. | take them to
be self-evident, and they were generally accepted by house staff,
faculty, and students when presented in the form of an opinion
questionnaire (Sapira, 1980). Nevertheless, they are frequently
violated in practice.

Rule 1. If some of the findings supporting a new diagnosis can
be reasonably rejected as either artifactual or related to a preexi-
stent or coexistent diagnosis, such rejection of those findings does
not, per se, refute either the new diagnosis or the verity of the other
findings.

Rule 2. The fact that a finding is elicited by only a minority of
observers does not mean that the finding can reasonably be re-
jected as artifactual.

Comment: If a finding is elicited, it is a finding, assuming that
clinicians are not hallucinatory or tending toward intentional ob-
fuscation. The finding could have been transient, or perhaps only a
minority of the observers might have the skills to elicit it.

Dr. Claude Bernard was frequently asked how one could deter-
mine which of two identical experiments yielding contrary results
should be considered the correct one. Dr. Bernard answered that
both should be considered correct, since two identical experi-
ments could not yield different results. He then pointed out that to
yield opposite results, there must have been unrecognized and dif-
fering conditions between the two experiments, and these would
ultimately be shown to be the cause of the differing results. | be-
lieve Bernard's rule is the antecedent of this second principle.

Rule 3. If there are findings whose validity is not contested,
supporting a diagnosis with which a consultant does not agree, the
consultant is obligated to offer an alternative diagnosis that will
also explain the findings.

Rule 4. Positive findings are more important than negative
findings, except for those negative findings that are known as “ex-
cluders.” (For example, the absence of an increase in the serum
bromide concentration would be an “excluder” for the diagnosis of
bromism.)

Comment: The antecedent of this principle was apparently for-
mulated by Dr. Jack Myers and popularized by Dr. Eugene Stead:

Jack Myers frequently said that much clinical learning could
be summarized by the statement: any positive observation has
greater weight than any negative observation. If a marble is
found in a room, that is a positive observation and, in general,
means thatthe room did contain a marble. If the doctor finds no
marble on searching the room, it may mean that there is no mar-
ble there, but many times it will mean that the doctor is not good
at finding marbles. (Stead, 1978)

Rule 5. |If a patient has n findings, the patient's diagnosis (or
diagnoses) should explain all n findings.

Comment: This principle is most frequently violated by soph-
omore medical students. Because of their praiseworthy intent to
“getthe diagnosis” (which they correctly assume to be a precondi-
tion for the patient's selection for examination by medical students),
students emphasize those positive findings that support their first
diagnosis, but fail to consider other findings that would suggest an
alternative diagnosis.

Logical Fallacies
Post Hoc Ergo Propter Hoc

The Latin expression in this section heading means: “After this,
therefore, because of this.” It refers to one of the most common
errors of logic committed in the daily clinical practice of med-
icine: assuming that if A follows B, A was caused by B. The
fallacy’s very ubiquity breeds a malignant tolerance: some per-
sons are unable to accept the fact that an error is being com-
mitted even when it is pointed out. Enlightened clinicians may
not like to believe themselves capable of making such an unrea-
sonable assumption, but in fact, the inference that sequence is
evidence of causality seems so eminently reasonable that the fal-
lacy is easily perpetrated in our very best hospitals, books, jour-
nals, and offices. (In fact, sometimes the sequence is reasonable;
so far, no one has suggested that Saint Sebastian [see Fig. 5-2]
was secreting those arrows!)

Post hoc ergo propter hoc is a special case of an associative
fallacy. Forexample, while itis true that there is a strong statisti-
cal association between height and weight, it would be er-
roneous to conclude that one could become taller simply by over-
eating. Otherwise the complaint of the fat man, “I’m not
overweight; I'm just too short” would be true.

Gotothechartrack and pick up any chart. You might see in bold
red letters on the outside: “Allergic to codeine.” What is the scien-
tific basis for such a statement?

To be sure that the patient had anallergicreaction, it should have
been replicated on challenge, preferably blind, and must be the
sort of reaction recognized as allergic, not simply the phar-
macologic (e.g., a histamine-releasing effect) of codeine. How-
ever, upon interviewing the patient, one finds that the patient
noticed some event that followed the administration of what was
believed to have been codeine, and assumed a causal relation-
ship. Sometimes the effect attributed to the drug, and the time in-
terval described, are so unlikely thatthe chance of causal associa-
tion is slight. But at other times, the effect (e.g., nausea) and the
time interval are quite good for assuming a causal (if not neces-
sarily allergic) association.

Of course, nothing is wrong with making an assumption as long
as one recognizes what one is doing. However, with post hoc ergo
propter hoc such an assumption is often accepted as if it had been
proved.

The importance of establishing the likelihood of causality be-
comes apparent when the patient has a serious infection that is
preferably treated by an antibiotic to which the patient is thought
(by post hoc ergo propter hoc reasoning) to be allergic.

Open a chart, and you may find a statement like this in the prog-
ress notes: “The fever has responded well to antibiotics. Cultures
still negative.”

First of all, antibiotics are not hypothermic. Infections may re-
spond to antibiotics, but fevers don't. At this point, we aren’t sure
that the antibiotics chosen are appropriate for the organism or
even that the patient has an infection. In fact, the patient might
have a collagen-vascular disease.

It would be much better to enter the note: “Patient afebrile. Cul-
tures still negative.” This contains the same information in fewer
words, without the error in logic.

Although the argument may seem trivial, consider the patient
who has unbeknownst to his doctors developed a febrile drug re-
action due to one of the “covering” antibiotics. The logical fallacy
may lead to treatment inadvertently based upon the hair of the
dog, that is, more antibiotics are added to “cover” the fallaciously
assumed microbial cause of the fever. (Perhaps a dog chasing its
tail might be a more suitable image.)



Thus, the post hoc ergo propter hoc fallacy has a great potential
for harm, especially in those situations in which it may seem the
most reasonable.

Discounting of One Etiology by

Eliminating Only One of Multiple Subcomponents
Consider a situation in which syndrome X can be caused by etiol-
ogy 1 or etiology 2. Etiology 2 is usually due to condition a, al-
though it is sometimes due to condition b. (You may wish to dia-
gram this.) Suppose that a patient with syndrome X has been
proven not to have a. It would then be erroneous to conclude that
his syndrome must have been caused by etiology 1.

A specific case might be hypokalemia with hyperkaliuria, which
can be caused by renal tubular acidosis type 1 or type 2. It can also
be caused by mineralocorticoid excess. For the sake of discussion,
assume that all other “nonrenal” causes of hypokalemia with hy-
perkaliuria (diuretics, other drugs, etc.) have been eliminated.
Since the patient has a urinary pH of 5.2, it is accepted that he
cannot have renal tubular acidosis type 1. However, it would be a
fallacy to conclude that he must have mineralocorticoid excess.
Why? Write your analysis down before consulting Appendix 27-1.

Differential Diagnosis

Use of Differential Diagnosis as a Guide to Reading

A Personal Perspective

When I was a depressed and anxious freshman in medical
school, I approached one of the sophomores, Howie Reidbord,
whom I had known in college. I asked what distinguished the
students at the top of the class from the students at the bottom of
the class, a question of more than casual interest since the bot-
tom 20% didn’t graduate. “Reading,” said the future Dr. Reid-
bord. “The ones at the top read more than the ones at the
bottom.”

It is impossible to communicate what that time and place were
like to those who were not there. But let me give one example.

When [ was a medical resident, I was reading in the hospital
library one evening. As I finished one article and lifted my head
to the next article in the stack, I saw an orderly sitting across
from me, reading a cardiology textbook. Each time [ got another
article from the stack, I noticed that he was still there, reading
intently. Finally, I asked him what he was doing. “Reading about
my patients,” he answered, as if to say, why else would some-
body be in the library reading medical texts.

I thought I might have misidentified his white uniform, but he
truly was an orderly, who was serving a 2-year sentence to pub-
lic service because of moral objections to the then-nascent Viet-
nam war. He too stayed after his duty hours to read about his
patients. It would be misleading to say that everybody always
readabout all of his patients, but the story illustrates the intellec-
tual environment of the times. *

*Readers who take exception to the author’s comments about the dete-
rioration in American medical education in the past 20 years (under the
aegis of experts who say they are “in favor of education”) are invited to
consider how many of the more than 100 medical schools in the United
States require demonstrated proof of competence in differential diag-
nosis for promotion (none that I have been able to determine.) Yet this
keystone of the diagnostic process is pertinent even for those who rely on
herbal teas for therapy, being utilized in parts of A Barefoot Doctor’s
Manual!
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How Much Reading Is Necessary?

Once you have compiled a differential diagnosis, it becomes ob-
vious that you must learn something about each entity in the list
in order to find out how close the match is between the abstrac-
tion of the disease and the reality of the findings in each patient.
Accordingly, if you have a differential of 10 diseases for one pa-
tient, then you must read about 10 diseases. If there are two dif-
ferential diagnoses being developed for a patient, and each of
them contains 10 different entities, then you must read about 20
diseases, unless some diseases appear on both lists. In the last
case, by Occam’s Razor, the patient should have one of the dis-
eases that is on both lists (vide infra).

This investment of time will pay handsome dividends notonly
in learning specific facts about a disease, but in the inestimably
valuable skill of learning how to teach yourself. The most ef-
fective self teaching occurs if you read about the patient before
you go to sleep that night.

How Should One Begin the Differential Diagnosis?

If a patient presents with only one symptom, such as headache,
oronly one sign, such as a systolic murmur, it is obvious that the
differential diagnosis must concern that symptom or sign. How-
ever, patients often present with many signs and symptoms. The
beginning student needs a strategy for deciding which of the
symptoms and signs on which to concentrate.

One good rule is to select the sign or symptom that has the
fewest possible explanations. For example, if a patient com-
plained only of headache, you would have to do the differential
diagnosis of headache. However, if the patient also had fever,
chest pain, nausea, vomiting, malaise, and leukocytosis, it
would be unreasonable to start with the differential diagnosis of
headache, since that symptom is a feature of so many different
diseases. Chest pain would be a better symptom on which to
focus.

As a case in point, two sophomore students saw a patient
whose chief complaint was pauciarticular arthralgia of several
days’ duration. The patient was an intravenous drug abuser, who
on physical examination had a grade 5 out of 6 holosystolic mur-
mur radiating to the axilla. Starting with the arthralgias, and
reading the usual rheumatology textbooks, one would have great
difficulty arriving at the diagnosis of infectious endocarditis,
and in fact might be led to the incorrect diagnosis of lupus
erythematosus. On the other hand, starting with the description
of the murmur, one could quickly eliminate all possibilities ex-
cept disease of the mitral valve. The differential diagnosis of
acute mitral insufficiency in a febrile drug abuser quickly leads
to consideration of infective endocarditis. Reading about this
entity in any good textbook would soon yield the explanation for
the arthralgias.

For the attending. This method of teaching is highly struc-
tured. | refer to it as ‘“iterative” (vide infra, p. 534) because it re-
quires making a list and proceeding in an orderly fashion. Good
diagnosticians, of course, do not actually make diagnoses that
way, but rather by “model building,” which requires processing vast
amounts of information, mostly out of consciousness. (Actually,
the example given above uses model building, to select the com-
bination of findings from which to begin the differential diagnosis.)
| cannot teach “model building” explicitly, but good students will
acquire it. In the past, those who could not think this way did not
get through medical school.
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Preparing a Differential
Diagnosis from a Case Record

A Method

The following method is presented for the beginner who has the
task of analyzing a case record prepared by someone else (as for
the traditional clinical pathologic conference).

Assumptions:

1.
2.

There is one major, “unknown,” correct diagnosis.

The abstracter has included in the case record all the infor-
mation required to arrive at the correct diagnosis.

The person analyzing the case record has access to a med-
ical library.

Sequence of the analysis (Fig. 27-4 )

1.
2.

Read the case history once.

Read it a second time, underlining all symptoms, signs,
and abnormal laboratory results (collectively referred to as
the “findings.”)

Pick a single leading finding. (At first try, you might
choose one with which you are familiar from prior
reading.

Write down the differential diagnosis ofthis leading symp-

YES —

tom or sign. Until you are adept at composing your own
differential, you should copy one from an expert. In addi-
tion to a medical textbook, you might wish to use Mac-
Bryde’s Signs and Symptoms (Blacklow, 1983) or a similar
source.

List the findings that are “always” and “frequently” asso-
ciated with the disease at the top of the differential diag-
nosis. You may need to read more about that particular
disease.

Review the case history. Are there any findings “always”
associated with the disease under consideration, which are
specifically missing from the case record? If “yes,” cross
that disease from the list and repeat step 5 with the next
disease in the differential. If “no,” proceed to step 7.

Is there any outstanding finding in the case record that is
not explained by the disease under consideration? If “yes,”
cross the disease off the list and go back to step 5 (but
remember that in real life patients can have more than one
disease). If “no,” proceed to step 8.

Examine the list of “frequent” findings prepared in step 5.
Do they match poorly with the findings in the case record?
If so, cross the disease off the list and repeat step 5 for the
next disease in the differential. If not, proceed to step 9.

Are there a number of findings in the case record that are

y
@
1

T

Are there any
diseases on the
list remaining to
be analyzed?

1

NO

|

YES

~—()~— No(8)~No(7)~ No(6)~—

Is this the
first list?

L

—>YES —

l

NO

Figure 27-4.  Steps in preparing a differential diagnosis (see text).

T 7

YES YES

~©

How many

diagnoses [—>TWO OR MORE

witha / ?

ONLY ONE NONE NO
Is there only
one diagnosis
witha ( )?

/
“CORRECT" ¥
DIAGNOSIS <=— YES
(STOP)



not explained by the diagnosis under consideration? If
“yes,” place parentheses around the diagnosis, and go
back to step 5. If no, place a check next to the diagnosis
and return to step 5.

10. When you have performed steps 5 through 9 for all the
diseases on the list, you may have arrived at a diagnosis. If
there is only one disease with a check, that is the most
likely diagnosis. If there is more than one disease checked,
or if no diseases are checked, but two or more are in (ex-
clusionary) parentheses, you have identified the set that
probably contains the correct diagnosis, and will need to
proceed to step 11.

11. Repeat the procedure, starting with the second leading
finding, and see what diagnosis appears most likely on
both lists. You may need to use still more findings, until
only one diagnosis emerges as the most likely.

An Example

The lists described in the method above are called iterative, from
the Latin iter meaning “to plow again.” To be more specific, let us
give an example of the use of iteration.

Consider the situation of a patient whose hematocrit is rapidly
dropping, and who has a negative stool guaiac, and no evidence of
intravascular hemolysis. Such a case could be analyzed either by
consulting a series of differential diagnostic lists, or by having ac-
cess to a single differential list called, perhaps, “occult bleeding
with a negative stool guaiac and no hemolysis™:

1. Bleeding into the lung
2. Bleedinginto the pericardium
3. Bleeding into the peritoneum
4. Bleeding into muscles, including the retroperitoneum
a. Bleeding into muscles
b. Bleeding retroperitoneally without muscle hematoma
c. Bleeding both into muscles and the retroperitoneum
5. Bleeding into the central nervous system (presumably this
would cause neurologic signs and symptoms)
Bleeding into the kidneys
Bleeding into the liver
8. Bleeding into the gastrointestinal tract (presumably outdated
guaiac was used for the test)
9. Bleeding into joints

N o

This differential diagnosis is not necessarily listed in order of de-
creasing probability for every patient (e.g., the presence or ab-
sence of neurologic signs would, as noted, move item 5 higher or
lower).

Formulating Lists of Differential Diagnoses

A number of books that discuss leading signs and symptoms are
still available. These vary from those with an extensive pa-
thophysiologic emphasis to those that are nothing more than col-
lections of lists. In an earlier era, students would compile and
collect their own lists.

Formulating a list for differential diagnosis obviously requires
some familiarity with medicine, but a student who has com-
pleted a course in sophomore pathology should be able to do so.
A grid system may be composed, listing body organ (or phys-
iologic system) on the horizontal axis and pathophysiologic pro-
cess on the vertical axis. These processes traditionally include:

1. Inflammation

2. Neoplasia

3. Disturbance of flow
4. Metabolic
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5. Congenital
6. Vascular
and sometimes others such as “iatrogenic.”

Sometimes, one of these rows will be blank; for example, the
thymus, being a solid organ, would not experience disturbance
of flow. At other times, the entire system might collapse to only
one column; forexample, splenomegaly would only involve ana-
lyzing one organ, the spleen. Similarly, the category of diseases
involving one organ or system might be subdivided into primary
(e.g., diseases directly affecting the spleen) or secondary (e.g.,
secondary splenomegaly due to portal hypertension due to pri-
mary liver disease).

Sometimes, the pathophysiologic entry needs to be expanded.
For example, inflammation could be split into primary inflam-
matory (e.g., sarcoidosis) versus infectious, and the latter in
turn could be subdivided into classes of infectious agents (pro-
tozoal, bacterial, viral, fungal, etc.) Each of these could be di-
vided still further. “Bacterial,” for instance, could be classed by
staining property, morphology, and so forth.

Separating clusters of findings in the dimension of time (acute
versus chronic) and grouping them selectively in a meaningful
manner is also useful, especially in the increasing number of
chronic prediagnosed conditions. For instance: “The sudden ap-
pearance or worsening of dyspnea in a patient known to have
chronic pulmonary insufficiency suggests the supervention of ei-
ther pneumonia, pulmonary embolus, or left heart failure.” Here,
the prediagnosed condition is “chronic pulmonary insufficiency,”
and the “sudden appearance” or “worsening” of the dyspnea is the
acute modifier.

Examples of some differential diagnoses are given in Chapter
20 (p. 386, Splenomegaly), Chapter 16 (p. 280, auscultatory find-
ings in the chest), and Chapter 25 (p. 446, pitting edema).

A Self-Test

The following exercise tests whether a medical student can un-
derstand and apply these concepts. It is “information-free” (i.e.,
not dependent upon specific instructional experiences of the
student):

Two astronauts are sent by spaceship to the distant planet
Grlth, which is inhabited by a tribe of five-legged creatures
known as Chmendricks. For 2 weeks the astronauts live among
the Chmendricks, exchanging earth food and Grlth food, with
no apparent adverse effects to either group. The astronauts learn
that they can remove their spacesuits, since the planet’s at-
mosphere is identical to that of the earth (i.e., astronauts and
Chmendricks respire in a similar way). It is of interest that none
of the astronauts or the Chmendricks that come in contact with
them develop illness.

Asthe astronauts lift off for their return triphome, theKing of
the Chmendricks waves his right talon in a gesture of farewell.
At this moment, one of the astronauts notices a discoloration of
the third phalanx of the talon.

Give a 20-item differential diagnosis of this discoloration.
The items do nor have to be listed in order of probability. You
have up to | week to conceptualize how you will perform the
differential diagnosis. Once you start writing, you have 20
minutes.
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Diagnostic Strategies

Introduction

Implicit assumptions about highly complex systems can often be
made more salient and tested by means of oversimplified models
that reflect basic characteristics of the system in a comprehensive
manner. Here is such a model of diagnostic medicine.

Premises

A very simple model of a finite universe of diseases, each disease
designated by a letter, is shown in Table 27-1. The diseases man-
ifest varying symptoms, which are numbered. The table shows
that symptom 1 can occur in diseases A through F. Symptom 2 is
similarly nonspecific, occurring in diseases B through G, while
symptom 3 may be seen in diseases E through J. Thus, not a sin-
gle one of the symptoms is pathognomonic.

Similarly, the signs of this universe of diseases may be indicated
by numbers. Again, the signs are not specific for any given dis-
ease. Furthermore, there are some diseases that have symptoms
but no physical signs (diseases A, H, |, and J), which are in this
respect like the real syndromes of acute hypercalcemia, hypo-
natremia, or some other metabolic disorders. Note that the sensi-
tivity and specificity of the signs and symptoms are imperfect and
unknown. We assume only that the patient has to have had at least
one symptom in order to initiate contact with the diagnostician.

For each disease, let us assume that there is a laboratory test
that is positive only and always in the presence of the correspon-
ding disease (i.e., sensitivity and specificity are 100%). Each of
these tests is indicated by a letter, corresponding to the respective
disease. Let us further assume that the laboratory test always be-
comes positive early in the course of the disease, simuitaneously
with or preceding the appearance of the very first symptom of the
disease. Of course, these assumptions would rarely, if ever, be
trueinreal life. Nevertheless, a situation like this is the implicit goal
of reductionistic medicine, and one is willing to accept the premise
that it is a theoretically feasible one. So, these tests will be the
“gold standards” of diagnosis for the purpose of this discussion (in
mimicry of everyday beliefs in the value of the laboratory.)

The number of laboratory tests required to reach a diagnosis will
be the dependent variable in the calculations to follow.

When shown this model, and asked to develop a diagnostic
method, clinicians offer a variety of strategies, strikingly reminis-
cent of those utilized in daily practice.

“Shotgunning”

One could simply order every available laboratory test, the real-
world technique known as “shotgunning.” In this model, itis a more
rational strategy than in the real world because here we are not
concerned with the morbidity or the cost of the tests; also these

Table 27-1. A Hypothetical Universe of
Diseases, with Their Signs, Symptoms, and Laboratory Tests

Disease Symptoms  Signs Laboratory Tests
123 12 3 ABCDEFGHIUJ

X
X

X

T IGTMMOoOO®m>»
XX X X X X
XX X X X X
> X X
X X X
> X X
>
>

XX X X X X

Source: Sapira (1981).

idealized tests have perfect sensitivities. This would require an
average of 10 tests for correct diagnosis.

Diagnosis by Exclusion

If one further assumes all the patients have one of the 10 diseases,
it would be necessary to perform only nine tests to be certain of
diagnosing every case. One test can be omitted; it doesn’t matter
which one. If all nine are normal, the patient obviously has the dis-
ease corresponding to the 10th (omitted) test. “Diagnosis by exclu-
sion” may not work if the differential diagnosis is incomplete, but if
itis complete there is an advantage over “shotgunning” in that only
nine laboratory tests are required for correct diagnosis.

An example of “diagnosis by exclusion.” Given a two-pan
balance, and 13 externally identical billiard balls, of which 12 weigh
exactly the same, the 13th being lighter, how many trials on the
balance would be required to identify that one lighter ball?

Amazingly, it can be done in no more thanthreetrials. (Stopand
figure it out before reading Appendix 27-2.)

Sequential Searching

Laboratory tests include more possibilities than blood chemistries
and the like, which are performed on specimens removed from the
patient's body. There are also testing modalities that require the
presence of the patient, such as electrocardiograms, radiographs,
echocardiograms, radionuclide scans, and so forth. Thus, it may
not be possible to obtain all laboratory tests simultaneously.

Clinicians familiar with this reality tend to modify the “diagnosis
by exclusion” strategy into that of “sequential searching,” halting
the process as soon as a positive result is obtained. Diagnosing
disease A would require only one test, B would require two, C
would require three, and so on down to | and J, each of which
would require nine. If we let the diseases be equiprevalent, the
average number of tests required to diagnose the patient by this
strategy would be:

1+2+3+4+5+6+7+8+9+9
10

= 54

which is a significant improvement over the previous two strat-
egies.

A corollary to the “sequential searching” method is that there is
no point in performing atestifit is not going to alter your diagnosis,
prognosis, or treatment in some way.

A specific example is the case of a patient with an enlarged liver.
The resident suspected the diagnosis of acute alcoholic hepatitis,
although on questioning he acknowledged that it might actually be
due to viral hepatitis, both diagnoses being reasonable given the
patient's history and physical findings. _

When asked what he could do to eliminate acute alcoholic hepa-
titis from the differential, he named a liver enzyme test. However,
he could not say how the results of the test would refute the hy-
pothesis (i.e., he could not name a level of the enzyme at which he
would drop either diagnosis). Therefore, he was advised not to
order the test.

Utilizing Data from History and Physical Examination

Up to this point, all the strategies have involved manipulation of the
“perfect” data (i.e., the laboratory tests). Would a strategy that uti-
lizes the “imperfect” data obtained from the clinical examination be
useful?

To answer this question we first need to express the given infor-
mation in the form of a matrix, as shown in Table 27-2. Each cell
contains the diseases that could cause the concurrence of the
symptoms indicated in the row, and the signs (if any) indicated in
the columns. That is, each cell represents the differential diag-
nosis of the combination of symptom(s) and sign(s). In all the ex-
amples, the diseases are assumed to have equal prevalence.



(Only a few cells have been filled in; you may fill in the rest.)

For a patient presenting only with symptom 3 and none of the
physical signs, the differential diagnosis would comprise diseases
E, F G, H, |, and J (assuming their other symptoms and signs had
not yet appeared). The average number of laboratory tests re-
quired to reach the diagnosis would be:

(1+2+3+4+5+5)/6=23.3

For a patient with both symptoms 1 and 2, but no signs, the pa-
tient could have diseases B, C, D, E, or F (albeit in an early form).
Here the average number of laboratory tests required to diagnose
a patient with this clinical presentation would be:

(1+2+3+4+4)/5=28

For symptoms 1 and 3 together, but no signs, there are only two
possibilities: diseases E and F For this cell, only one laboratory
test s required.

For symptom 3 and sign 1, Table 27-2 shows a dash. There is no
disease which presents in this manner.

For the concurrence of symptom 3 and sign 2, there is only one
possibility, disease E. Accordingly, zero laboratory tests would be
required to find the single disease causing this particular
presentation.

If one similarly calculates the average number of laboratory
tests for each cell, the matrix shown in Table 27-3 is obtained. If
one then assumes the various clinical presentations to be
equiprevalent, one could calculate, for the 34 cells representing
possible clinical presentations, the average number of laboratory
tests that would be required to diagnose a patient within this uni-
verse of possibilities. It comes out to an astonishingly low 1.13 lab-
oratory tests.

In other words, a strategy involving combinations of imperfectly
sensitive and imperfectly specific findings obtained from the clini-
cal examination is a more powerful strategy than any of those ex-
clusively involving direct manipulation of “perfect” laboratory tests.

Anticipated Objections

People usually respond to this demonstration in one of two ways.
The first is to say that the model only presents a quantification of
what has long been obvious to all good clinicians. (I agree.) The
second response is one of disbelief, based on objections to the
(“additional”) assumptions made in calculating the results of the
last diagnostic strategy:

Disbeliever: You have assumed that the diseases within a cell are
equiprevalent. This is not very likely, and it ignores the value of
“clinical experience” in estimating the actual prevalence.

Answer: True. But clinical experience won't help the “perfect” data
strategies, which do not use clinical information, and clinical ex-
perience can only help, not hinder, the last strategy. For exam-
ple, let's say that for the cell comprising symptom 3 and sign 3,
the clinician has learned that the prevalence of the disease is
such that G>F>E. If he switches his testing sequence from

Table 27-2. Partof Table 27-1 from Clinician's Viewpoint

Signs
Symptoms None 1 2 3 182 2&3
1 AB,CD,EF E
2 B.C.DE.F E
3 EFGH,IJ — E EFG — E
182 B,CDEF E
1&3 EF E
283 E.FG E
1,283 EF E

Source: Sapira (1981).
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E,FG to G,FE, he would decrease the average number of labo-

ratory tests needed to achieve a diagnosis within that cell.

Disbeliever: But you have also assumed that all presentations of
the disease are equiprevalent. Yet you couldn’t know this without
knowing the natural history of each disease. Furthermore, this
assumption contradicts the previous one, that the diseases are
equiprevalent, because disease A appears in only one cell,
while disease E appears in many cells. If you corrected for true
prevalence, wouldn't it change the result and the conclusion?

Answer: It would change the numerical value of the result, but not
the conclusion. The mean values for each of the individual cells
in Table 27-3 range from 0 to 3.3 tests per cell. Therefore, no
matter how the individual cells were weighted for prevalence,
the mean value for the universe will still be between 0 and 3.3.
Thus, the highest possiblevalueis still lower than the 5.4, which
was the best result of the strategies using only “perfect” labora-
tory data, and the conclusion would not change.

Developing a More Sophisticated Model

One could refine this model by finding the actual values for sensi-
tivity, specificity, and prevalence of disease, preferably performing
the calculations by means of a high speed computer with an ele-
vated threshold for boredom.

Diagnosis by Exclusion: the Importance of a Negative Test

The utility of refuting diagnoses so as to achieve other diagnoses
is now little appreciated due to the loss of the differential diagnosis
and the multiplication of subspecialists, each of whom can make a
handful of diagnoses, but not the same handful.

Consider a situation in which the diagnostic possibilities com-
prise three diseases of equal prevalence. There are two readily
available tests. The first is an inexpensive, noninvasive test such
as a blood chemistry, with sensitivity as given in Table 27-4. The
second is a relatively expensive, but still benign imaging pro-
cedure, with sensitivity and predictive value of a positive test as
given in Table 27-4. Patients who are without a definitive diagnosis
may be subjected to a third test, which is perfectly sensitive and
pathognomonic, but is risky and requires hospitalization. Which
test should be ordered first?

Many persons vote for ordering test 2 because test 1 is not use-
ful in making a positive diagnosis of disease B. But actually, test 1
is very useful for making that diagnosis, within this context, be-
cause if it is negative, it would immediately rule out the other two
possibilities, disease A or C. (In other contexts, the test might not
be helpful; therefore, in many textbooks it might not be described
because, being universally negative, the test would not seem
helpful.)

Let's calculate some probabilities. If we order test 2, there is a
90% chance of getting an abnormal result in each disease, and a
90% chance that the abnormal result will be diagnostic. Thus, for
each disease, there is only an 81% chance of a correct diagnosis.
Since the diseases are equiprevalent, the likelihood of reaching a

Table 27-3. Diagnostic Matrix Derived from Table 27-2

Signs
Symptoms 0 1 2 3 1&2 2&3
1 383 1.7 1.7 1.0 1.0 0
2 33 1.7 1.7 1.7 1.0 0
3 33 — 0 17 — 0
182 28 17 1.7 1.0 1.0 0
1&3 1.0 — 0 1.0 — 0
2&3 1.7 — 0 1.7 — 0
1,2&3 1.0 — 0 1.0 — 0

Source: Sapira (1981).
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Table 27-4.

Test 1 Test 2 Predictive Value of
Disease Sensitivity Sensitivity a Positive Test
A 100% 90% 90%
B 0%! 90% 90%
C 100% 90% 90%

diagnosis on the basis of test 2 alone is 81%. Now applying test 1 to
the remaining 19%, we can diagnose disease B if the test is nega-
tive, leaving two thirds of the 19% (12.7%) to undergo the invasive
test.

If we start with test 1, we immediately diagnose the one third of
the cases due to disease B. Performing test 2 on the remainder,
81% will again be correctly diagnosed. The diagnosis has been
made now in (.33) + (.67)(.81), or 87.3%, leaving 12.7% to un-
dergo the invasive test.

Although the same number of patients have to undergo the in-
vasive test if we use the second strategy, a third of all the patients
have been spared the cost, inconvenience, risk, and delay of test 2.

Some people who pick test 2 first give the reason that a single
test will make the diagnosis in 81%, rather than only 33%. But this
is meaningless, since eventually all the cases must be diagnosed.

A second reason given for picking the wrong strategy (doing test
2first) is based upon the assumption that the differential diagnosis
is incomplete. If this is true, the problem has been misstated, and
no best strategy can be calculated.

If this strategy seems difficult to understand, consider a simpler
version, in which there are only two diagnoses in the differential,
diseases A and B. (This was actually the situation in the clinical
circumstance that prompted this analysis.) Simply go back to
Table 27-1 and cover up the line representing disease C. Now, it is
easyto seethatorderingtest 1 gives a certain and correct answer
all the time. This section shows the power of refuting hypotheses,
although some clinicians, accustomed to making “positive diag-
noses,” have a very difficult time understandingitin the actual clin-
ical situation. Note that the use of this method requires the con-
struction of an accurate differential diagnosis.

Very advanced. For a larger number of diseases, there is no
decrement to the superiority of the strategy of using test 1 first.
Prove this to yourself by composing a differential of four diseases
by adding disease D. Let the sensitivities and the positive predic-
tive values be the same as for disease C. Once again, the two
strategies will have the same number of patients who have to go on
to the dreaded third, invasive test to achieve the diagnosis. Since
strategy 1(test 1 first) alone completes some of its diagnoses in the
first round (“takes its cut off the top”), it will always be superior.

Similarly, note that the result is also independent of the actual
sensitivities and predictive value of test 2, assuming that the latter
does not become 100%. Try changing them to 80%; the superior
strategy is still the same.

But if the “bad” test 1 is changed, the whole set of solutions
changes. It does not matter that the test cannot distinguish be-
tween diseases A and C; its virtue is that it is completely insensi-
tive to disease B, making it in a negative sense completely diag-
nostic within the context of the problem. Yes, it is a trick. So were
the Chamberlin obstetrical forceps.

An example of such a test 1 might be an elevated T4 test, which
is always negative in hypothyroidism, or cyanosis, which is always
absent in patients with congenital heart disease who do not have a
right-to-left shunt. (This type of test is analogous to the “barking
dog” clue explicated by Sherlock Holmes, see Ch. 26, p. 458.)

The other reason why the test 1 first strategy is superior is that
test 1is cheap and safe. If this were not so, and if test 2 had those
characteristics, the strategy of doing test 1 first would no longer be

preferred since it would just “save” one third of the patients from a
cheap test, while the strategy of doing test 2 first would now save
81% of patients from the more costly or dangerous test 1. Similarly,
test 3 must be relatively inaccessible and more noxious within the
physician's and patient’s value hierarchy. This set of relationships
between the tests is crucial for determining the preferred strategy.

In the real world, test 1 might be something simple like auscult-
ing the heart or looking at the patient’s blood smear. Test 2 might
be a liver spleen scan or a cerebral angiogram. Test 3 might be a
blind biopsy or exploratory surgery.

In general, the components of the history and physical examina-
tion tend to have the characteristics of test 1. Thus, this model can
be used to demonstrate the utility of the clinical examination in a
general way.

Increasing the Level of
Complexity as a Problem Solving Device

Let us say that a physician has examined a patient and determined
that the patient is disoriented to time. By considering the differen-
tial diagnosis of “disorientation to time" and performing the rest of
the mental status examination, one can make a specific diagnosis,
perhaps “organic brain syndrome.”

Next, one could review the past medical records and determine
that the patient has been disoriented either acutely or for some
time. If the former, one does the differential diagnosis of “acute
organic brain syndrome”; if the latter, the differential diagnosis of
the “chronic organic brain syndrome.”

Next, one could perform a neurologic examination and deter-
mine whether or not focal findings are present. Let us say that they
are not. The level of complexity now changes to “acute organic
brain syndrome, no focal findings” or “chronic organic brain syn-
drome, no focal findings.”

At this point, the differential diagnosis of the former would be
given by the outline in Table 27-5.

It is worth noting that the same table outlines the differential di-
agnosis of the chronic organic brain syndromes, as well as for stu-
por, coma, and syncope. Of course, the emphasis changes: for
example, with syncope the mechanisms subsumed under part |, C
(such as bradycardias, tachyarrhythmias, and vagal syncopes) in-
crease in importance, while the metabolic causes are less preva-
lent.

Letus assume for the sake of argument that your patient has the
“chronic organic mental syndrome—no focal signs,” and using the
outline given in Table 27-5 above you have gone to the library to
look up all the possibilities. The final list for this differential diag-
nosis is mind boggling. You become discouraged because you
have been taught that only 10% to 20% of the chronic organic brain
syndromes are due to reversible etiologies. What should you do?

First, you might go down the list and eliminate all the irreversible
etiologies. You will then haveadvanced one more level of complex-
ity (all this with the same patient and problem) to the differential
diagnosis of “chronic organic brain syndrome—no focal neu-
rologic findings—no reversible causes.”

Since the differential diagnosis is nothing but a list of testable
hypotheses, you could then match each item on the list with a spe-
cific laboratory test that would detect the disease in question were
it present. In this way, your differential diagnosis would write the
orders for working up the patient.

The orders would look like the items in Table 26-14. (Notice that
the history and physical examination for both the acute and the
chronic brain syndromes would already point you to a number of
diagnoses.)

Let us suppose that the thyroid function studies come back with
a low thyroxine level, low T3 resin uptake (and just to be unam-
biguous) a low free thyroxine index, a low triiodothyronine, a low
free triiodothyronine, a low reverse triiodothyronine, and normal
serum proteins. (You may also fantasize that the patient has a low



Table 27-5. Outline of Causes for Organic Brain
Syndromes (as Well as Other Conditions of Central Neuropenia)

. Inadequate metabolic supply
A. Hypoxia (e.g., decreased arterial pO2, CO, or cyanide
poisoning, methemoglobinemia, or sulthemoglobinemia)
B. Decreased glucose (hypoglycemia)
C. Decreased delivery of substrates to the brain (de-
creased cerebral perfusion due to vascular obstruction,
decreased cardiac output as in shock, etc)

IIl. Inadequate metabolic milieu

A. Systemic alterations in metabolism reflected in the brain
(hypothyroidism, nutritional deficiencies such as B-12
deficiency, thiamine, niacin, etc.)

B. Alterations of pH (acidosis or alkalosis, respiratory or
metabolic)

C. Alterations inionic composition (e.g., as in uremia, espe-
cially acute; poisonings, etc.)

Il Inadequate physical milieu
A. Mechanical disease of the central nervous system
1. Trauma
2. Tumors and other space-occupying lesions

B. Inflammation (bacterial, fungal, etc.)

C. Central nervous system syphilis

D. Alterations in osmolality (hyperosmolar and hypoosmo-
lar syndromes)

E. Alterations in CSF pressure

F  Etc

basal oxygen consumption, a low thyroid 131l uptake at 6 and 24
hours, and alowbutanol extractable iodine, although just a fraction
of these available tests would be required.) Such a patient has un-
equivocal hypothyroidism. Let us further assume that all of the
other tests are negative and that following treatment, the organic
brain syndrome resolved.

You are finished with the case analysis, right? Wrong. You now
should do the differential diagnosis of hypothyroidism, which is pri-
marily the distinction between primary and secondary hypothy-
roidism. Let us assume that the thyroid-stimulating hormone is
low. Now you have diagnosed secondary hypothyroidism.

Are you finished? No. Nowyou must do the differential diagnosis
of secondary hypothyroidism (pituitary versus hypothalamic). Let
us assume that it turns out to be pituitary. Are you finished yet?

No. You might want to determine whether the cause is pituitary
apoplexy, hypophysitis, sarcoid infiltration of the pituitary, or any of
the other items on that particular differential diagnosis.

Eventually, you may come to a point at which further progress is
impractical, and here you might stop. But the point is that you can
constantly improve your diagnostic acumen by forcing yourself al-
ways to progress to the next level of complexity.

An additional example is the analysis of edema (see Ch. 25,
p. 446).

A Nonstrategy of Nondiagnosis

The word “diagnosis” comes from the Greek gnosis meaning to
know or understand, and the Greek dia meaning through or thor-
ough, as in diameter. Thus, when you make the diagnosis, it
means that you know the thing thoroughly. “The diagnosis” is not
an imperfect or inaccurate impression, although “my diagnosis”
might be.

Sometimes residents say that they do not need a diagnosis be-
cause they can “manage” the patient. When | observe the results
of their “management” of such undiagnosed patients, | am often
reminded of how one of my patients once used that term. She was
a prostitute, who referred to herself as a dancer, and to her pro-
curer as her manager.
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Diagnosis by Observing the Natural History

The term “diagnosis by observing the natural history” needs to be
distinguished from “not making a diagnosis.” The former was often
used in earlier centuries when most patients were finally diag-
nosed at autopsy, and few diseases had effective treatments.
Back then, following the patient until the disease “revealed itself”
seldom did any harm.

Today, the main application of this strategy is in the outpatient
evaluation of patients with poorly discerned findings, not sugges-
tive of the need for immediate further diagnostic activities. For ex-
ample, a patient with aches and pains alone might be followed with
“undifferentiated rheumatic disorder” until such time as it became
clear that he had rheumatoid arthritis, ankylosing spondylitis, pal-
indromic rheumatism, or some other recognized entity, of which
the first manifestations had been truly nondiagnostic. Similarly, for
physicians who believe in the distinction between Raynaud's phe-
nomenon (secondary to another disorder) as opposed to
Raynaud's disease (unassociated with another disorder), it is ob-
vious that the patient must be followed for several years to deter-
mine whether another disease, such as lupus erythematosus or
progressive systemic sclerosis, will manifest itself or not.

To call a strategy “diagnosis by observing the natural history of
the disease” (as opposéd to “waiting for the diagnosis to fall out of
the sky”) one must be able, at the initiation of the process of obser-
vation, to list almost every single disease that the patient might
eventually turn out to have, as well as the ways in which it will be-
come clear that he has or does not have each of them.

A Personal Memoir

Between 1959 and 1970, when | was learning to think under the
diligent examples and vigorous expectations of the Pittsburgh fac-
ulty, | was always perplexed by how quickly they made “the” diag-
nosis, usually correctly. The weekly performance at Clinicopatho-
logic Conferences, the like of which | have not seen nor read
before, during, or since, was so astounding, that | carried a set of
Pittsburgh CPC protocols with me for over a decade after | was a
full professor myself, trying to recapitulate their thinking from the
notes | had made of their diagnostic explication. Someday, | told
myself, | too would become a Great Rounder, but | would slow
things up for my students and explain how the thing is done, not
only that it can be done.

The present chapter is an admittedly feeble attempt, which falls
short of the goal, not only by reason of the author’s limitations, but
also because there is something inherently unteachable in all this.
| have noticed that as one progresses and gains experience,*
there is some sort of automatic selfregulating internal system that
reprograms one's thinking and improves one’s diagnostic ability,
provided that one was initially well educated and continues to read
and see patients.

That said, the present chapter is a best attempt at recapitulating
those ideas and techniques that have seemed at least to facilitate
discussion of these issues, and so possibly to shorten the stu-
dent's own apprentice time.

Appendix 27-1. Analysis for the Problem on Page 533

Let X = hypokalemia with hyperkaliuria. Etiology 1 = nonre-

nal causes; etiology 2 = renal tubular acidosis (RTA) (2a =

*The key word is experience. Remember the internist’s rebuttal to the
surgeon who had claimed, *“/ have never seen that”: “Excuse me, Doctor
you've seen it. You just haven’t recognized it.”” Dr. Andy Lonigro of
Missouri has a similar story whose punch line is, “No, Doctor, you have
not had 20 years of experience. You’ve had 1 year of experience repeated
20 times.” The point is the same.
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RTA type 1; 2b = RTA type 2). It would be a fallacy to conclude
that the patient under discussion must have mineralocorticoid
excess because he could alternately have renal tubular acidosis
type 2.

Appendix 27-2. A Method for
Solving the Problem on Page 536

First take any six balls, and compare them with any other six balls.
If the pansbalance, the lighter ball is obviously the one excluded. If
the pans do not balance, the lighter ball is one of the six in the pan
that has risen. Take these six and weigh three against three for the
second trial. Obviously, the lighter ball is in the pan that rises. For
the third and final trial, take any two of the three balls remaining
under suspicion and compare them. If one pan rises, it contains

the lighter ball. If the pans balance, the lighter ball is the one that
was excluded from this final trial.
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Some Bedside Laboratory Tricks

“As Ponocrates grew familiar with Gargantua’s vicious manner of studying, he began to plan a different course of education
for the lad; but at first he let him go on as before knowing that nature does not endure abrupt changes without great

violence.”

Although not traditionally considered part of the clinical exam-
ination, labqratory diagnosis is simply an extension of the physi-
cal examination, albeit one that is now usually performed by per-
sons unseen and not by the physician. Formerly, much of the
laboratory examination was performed by the personal physician
with the same advantages accruing as with the interview and the
physical examination. Because some of these procedures are so
simple and also because both they and their disappearance from
recent textbooks are so instructive, a selection is provided for
the entertainment and enlightenment of young Gargantuas. The
selection is based on matters that came up in the course of teach-
ing at the bedside. Many procedures that are well known and
widely practiced are omitted for those very reasons.

BLOOD

Whole Blood

Erythrocyte Sedimentation Rate

The rate at which erythrocytes in anticoagulated whole blood
sediment is an indirect measure of fibrinogen and globulin.
Thus, it is a poor man’s interleukin-1 assay. It is elevated in a
wide variety of conditions of infection, inflammation, tissue ne-
crosis, and neoplasia. Because of its nondiagnosticity for single
diseases, it has lost favor, since it is now possible to distinguish,
for example, angina pectoris from infarction or rheumatoid ar-
thritis from osteoarthritis on other grounds. Still, the test has
utility for screening large numbers of patients and for following
therapy in inflammatory conditions, such as rheumatoid ar-
thritis. I also use it on a yearly basis when following hypo-
chondriacal patients.

A method:

1. Place blood, anticoagulated with EDTA or oxalate, in a
Wintrobe tube, which is placed in a rack or taped to the wall
behind the patient’s bed. Be sure the tube is perfectly vertical.

2. One hour later, note how many millimeters of settling has
taken place. (Measure from the top of the plasma to the top of the
red cell column.)
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3. Correct the sedimentation rate according to the hema-
tocrit (Fig. 28-1). If the hematocrit is not already known, it can
be determined on the same sample in the Wintrobe tube.

Interpretation. False-positive elevations in the sedimenta-
tion rate occur in old age and pregnancy.* False negatives (nor-
mal sedimentation rates) occur in typhoid fever, brucellosis, and
2% of cavitary tuberculosis cases. Some viral infections do not
increase the sedimentation rate, while some mild viral infections
may do so (Ham et al., 1957; Wintrobe, 1967).

Lee-White Clotting Time

Current usefulness. ~ Although replaced in most laboratories
by the various partial thromboplastin times, this test is still use-
ful for diagnosing decreased amounts of procoagulants and for
monitoring heparin therapy, if the partial thromboplastin time is
notavailable. Itcanalso be usedin the “50/50” mixingtest (vide
infra), even if a partial thromboplastin time is not available,
simply as a matter of convenience.

A method.:

1. Draw fasting blood from a vein and place 2 ml in a Pyrex
tube
8 X 15 X 100 mm. (Wider tubes yield longer clotting times, and
smaller volumes yield shorter clotting times.) Note “zero time,”
defined as the moment that blood first appears in the syringe.

Caveats: The blood should be allowed to run down the side of
the tube, and specifically should not be “jet-sprayed” into the
tube or handled in any way that will produce bubbles (Waldron
& Duncan, 1954).

2. After 5 minutes have elapsed, begin tilting the tube to a
45-degree angle at I-minute intervals.

3. The clotting time is the interval at which the tube canbe
inverted without displacing the clot. The normal time is 5 to 8
minutes (Todd & Sanford, 1948).

*For the Westergren sedimentation rate, an age-correction formula
has been derived (Miller et al., 1983) from a population of patients aged
20 to 65. For men, the upper limit of normal is obtained by dividing the
age in years by 2. For women, add 10 to the age and divide the sum by 2.
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Figure28-1. Reference chartfor correcting the depth of sedimentation in 1 hour for the hematocrit, using the Wintrobe-Landsberg method
(after Hynes & Whitby, 1938). The sedimentation rate is to be corrected from the observed hematocrit to a sedimentation that corresponds to
a hematocrit of 45%. The normal range for the corrected sedimentation rate is 0 to 10 mm.

Plot the point corresponding to the observed hematocrit andthe observed sedimentation rate. This will fall in one of the zones indicating
the approximate degree of increase in the rate. (Follow the nearest curve to the point where it intersects the line corresponding to a hema-
tocrit of 45%. Read the corrected sedimentation rate. For example, if the observed sedimentation is 50 mm and the observed hematocrit is
25%, then the sedimentation in 1 hour corrected to a hematocrit of 45% is approximately 11 mm. If the observed sedimentation is 8 mm and
the observed hematocrit is 56%, then the sedimentation in 1 hour corrected to a hematocrit of 45% is approximately 30 mm.)

Variations. This test has been modified to use two, three, and
even four tubes. One begins the stopwatch immediately after
filling the tubes and starts tilting the first tube. When that one
has clotted, proceed to the next one in turn. The intertilting in-
terval may be shortened to 30 seconds, but increased handling
shortens the clotting time.

In some versions of the test, the tubes are placed in a 37° C
water bath. In others, the tubes are prechilled by rinsing in iced
saline. Under warmer conditions, the clotting time is slightly
shorter.

Interpretation. When two tubes are used, the clotting time is
the average, unless the tubes vary by more than 5 minutes, in
which case only the clotting time of the second tube is reported.
The normal value is 4 to 12 minutes (Frommeyer & Epstein,
1957).

For three or four tubes, the clotting time is taken tobe the time
at which the last tube can be inverted. The normal is 5 to 15
minutes for three tubes, and less than 17 minutes for four tubes
(Wintrobe, 1967).

O

The most important issue in interpreting results is that the test
be performed under the same conditions each time.

History. The importance of drawing blood from the vein so as
to avoid contact with tissue thromboplastin was already known to
Howell in 1905. The test had been performed using a coagulome-
ter by Pratt in 1903, and Morawitz and Bierch performed it using a
glass tube in 1907. Addis had added the step of inverting the test
tube for determining the end point at least by 1910. And other
workers had performed essentially the same test, as noted by Lee
and White, who wrote, “the method described is not completely
new. . .." (Lee & White, 1913).

“50/150” Mixing Test for Circulating Anticoagulants

A patient with a prolonged clotting time may have a circulating
anticoagulant instead of a simple deficiency of a clotting factor.
To make this distinction, the clotting time (or other test of im-
paired coagulation, such as the automated PTT) is repeated,
using a mixture of equal parts of the patient’s blood and that of a
normal person. The abnormal clotting test will become normal if



the patient has insufficient clotting factors, but not if a circulat-
ing anticoagulant is present. Preincubation at 37°C will increase
the positive yield (Clyne & White 1988).

The rationale for this test is as follows: If one views the clot-
ting factors as operating in an enzymatic cascade, an improve-
ment from near zero to 50% of normal will provide sufficient
material to run the reaction. However, if there is an anti-
coagulant sufficient to impair normal levels of enzymes, the
clotting test will still be abnormal if the anticoagulant is only
diluted out by one half.

Blood Clot Tests

Observe a perfectly vertical tube of blood that has been taped to
the wall next to the patient's bed.

1. If no clot ever forms, the fibrinogen content of the blood is
thought to be very low, less than 60 mg/dl.

2. Iftheclot dissolves within 20 or 30 minutes, the patient has
hypofibrinogenemia or accelerated fibrinolysis.

3. Clot retraction begins at about 1 hour and reaches a max-
imum in less than a day. With normal clot retraction, the clot be-
comes progressively smaller, leaving a space of completely clear
serum behind it. Impaired clot retraction occurs more slowly than
normal. Also, the red cells are not trapped effectively, so that they
leak out of the clot, fall through the serum, and coat the floor of the
test tube.

Clot retraction depends upon normal platelet number and func-
tion. If the platelets are decreased in number, there will be a de-
crease in clot retraction. Impaired clot retraction in the presence of
a normal platelet count makes the diagnosis of “thrombasthenia”
(weak platelets), or what we would now refer to as the family of
numerically-adequate-but-functionally-inferior platelet syndromes.
In fact, this is the only bedside test that distinguishes “throm-
basthenia” from vascular defects (such as those found in scurvy or
amyloidosis).

False negatives (falsely normal-appearing clot retraction de-
spite impaired platelet function): With hypofibrinogenemia, fibri-
nolysis, or severe anemia, the abnormally small clot may mimic a
normal clot that has retracted.

False positives: Polycythemia may cause the clotto appear “too
big” despite normal retraction.

(Formore on platelets, see “Rumpel-Leede test,” Ch. 7, p. 109,
and “platelets,” p. 545.)

4. Leave the tube of blood up for more than a day to check for
normal fibrinolysis.

Test for Heparin-Induced “White Clot” Syndrome

Occasionally, heparin induces immune-mediated platelet aggre-
gation, causing thrombocytopenia and paradoxic thromboemboli.
The emboli are ghostly white, and consist of platelet aggregates
and fibrin.

A method. Mix platelet-rich plasma from a control subject with
platelet-poor plasma from a patient. If the patient has white clot
syndrome, his plasma will sensitize the platelets of the control sub-
ject. With the addition of 1 unit of heparin per cubic centimeter of
plasma, plus adenosine diphosphate solution, a platelet aggregate
will form. This may be obvious to inspection, or can be quantitated
with a platelet aggregometer (Stanton et al., 1988).

Formed Elements of the Blood

First, clinical microscopy was purged from the curriculum be-
cause there was no National Board Examination in it. Then,
manual differential counts were automated, to the further detri-
ment of patients, as certain kinds of findings were lost. This sec-
tion is concerned with what was lost (and can be regained) rather
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than with cost effectiveness. It is intended to show neophytes
and those who instruct them that there is both utility and plea-
sure in finding things for one’s self in the laboratory, in exact
analogy to interviewing and examining one’s own patient.

How to Make a Blood Smear

1. Place a thick glass slide on a solid surface, frosted side
up. Write the patient’s name and the date in pencil on the frosted
area.

2. Place a drop of blood very near one end of the slide. Hold
the other end with the fingers of your nondominant hand.

3.  With your dominant hand, pick up a second glass slide to
be used as a spreading device. Hold it at a 45-degree angle to the
first slide, and place its edge near the drop of blood, between the
drop and your nondominant hand. (The drop will now be in the
45-degree angle formed by the two slides.) (See Fig. 28-2.)

4. Bring the second slide back toward the drop of blood.
When it touches the drop, surface tension will cause the drop
suddenly to spread out all along the length of the touching slides.
(See Fig. 28-2.)

5. Quickly move the second slide toward your nondominant
hand. This will pull the blood behind it and spread the blood
over the glass without pressing on the blood corpuscles. (See
Fig. 28-2.)

6. A perfect blood film will have a feathery edge. Usually, it
takes two or three practice runs under supervision to produce
such an edge, but once you learn the skill you will never lose it.

7. Allow theslidetodry (fix). Stain it according to the local
ground rules, or the following procedure.

Staining a Peripheral Blood Smear

1. Place the smear on a support such as a cork nailed to a
board or two rods hung over a sink.

2. When it is completely air-dried (fixed), pour Wright's
stain on it so as to cover the entire slide. Wait 3 to 5 minutes.

3. Add the prepared buffer. Use enough to make the surface
of the stain appear iridescent, but not so much that the overlying
fluid becomes transparent enough to see the smear beneath it.
Mix in the traditional manner by gently blowing on the slide, not
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Figure 28-2. Preparing a blood smear (see text).
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with a dowel rod or wooden applicator, lest the smear be
disturbed.

4. After afew minutes, rinse witha wash bottle or under the
tap and shake dry. Remaining topside bubbles may be blown off.

5.  Blot with absorbent paper from the side. (Try not to touch
the smear itself.)

6. The order of examination is: 1) red cells, 2) white cells,
and 3) platelets.

Red Cells

The red cell number has already been implicitly measured by
estimating the hematocrit from the nail beds and conjunctiva.
Keep in mind such estimates of anemia and polycythemia when
attempting to estimate the white count and platelet count from
the relative numbers of cells on the smear (vide infra).

The diameter of the normal red cell is approximately the same
as the nucleus of a small lymphocyte.

information about red cell size can also be obtained from the
mean corpuscular volume (MCV), which the electronic cell counter
determines by displacement of an electrolyte solution, provided
that there is no elliptocytosis, rouleaux formation (vide infra), or
cold agglutinins (Rappaport et al., 1988). (In fact, the electronic cell
counter's measurement of MCV is more accurate than the hema-
tocrit; the latter is not measured but rather calculated from the
MCV and the red cell count, giving an error of 3% to 5% compared
with the spun hematocrit.)

Considerable variation in the shape of the red cells (poi-
kilocytosis) is a significant finding not available from an inspec-
tion of the electronic hemogram. Abnormal cells include drep-
anocytes (also called banana cells and sickle cells), spherocytes,
microspherocytes, stomatocytes, elliptocytes, burr cells, spur
cells, helmet cells, bite cells, tear-drop cells, basophilic cells,
and schistocytes. Cabot rings, Howell-Jolly bodies, malarial
parasites, nucleated red cells, and so forth are examples of red
cell inclusions that cannot be detected without inspection of the
smear.

Rouleaux formation is the appearance of the red cells as rolls
or “stacks of coins.” A normal phenomenon in the thick portion
of the smear, rouleaux formation is “called” only in the thin part
of the smear and therefore requires much experience. It results
from changes in the surface charge of the red cells, due to coat-
ing with increased amounts of globulin. Dr. Eugene Robin once
diagnosed a case of multiple myeloma from noting the rouleaux
formation, and so can you.

Cold agglutinins can also cause rouleaux formation on slides
prepared in the customary manner. This can be diagnosed with
confidence if such rouleaux are not seen on a second slide made
from blood kept warm through the smearing and fixing stages,
as with an incandescent lamp.

Anisocytosis is an abnormal variation in the size distribution
of the red cells.

Unless your electronic counter has an accurate measure of the
size distribution of the red cells (RDW or red cell distribution width),
one would not know whether the patient had a dimorphic popula-
tion of red cells without examining the smear. If the electronic
counter does provide both these measures (MCV and RDW),
there is no need to make size estimates from the smear, except to
learn how to do it against the day when such a device might not be
available. (The same principle applies, though unstated, to the
other tests in this section.)

White Cells

With practice, one can estimate the white blood cell count
(WBC) from the peripheral smear, if one has estimated the
hematocrit.

An Arneth lobe count, looking for hypersegmented poly-
morphonuclear leukocytes, is performed by counting only those
lobes that are seen to be connected by a thin thread of chromatin,
not those that are simply overlapped. In counting 100 to 200
cells, one only need see 5% five-lobed polymorphonuclear leu-
kocytes to know that an abnormality is present. If you find a
single six-lobed polymorphonuclear leukocyte, you can stop
counting instantly.

The causes of hypersegmented polymorphonuclear leuko-
cytes are well known and are found in standard texts, with two
important exceptions. 1) The most common cause of hyperseg-
mented polymorphonuclear leukocytes in the present hospital
population is the uremic syndrome. This is immediately re-
versed by the administration of supplemental folate, even though
pretreatment serum folate levels may have been borderline or
even normal (Siddiqui et al., 1970). 2) Patients with severe iron
deficiency may have hypersegmented neutrophils that disappear
with iron therapy. It is likely that iron deficiency inhibits for-
mininotransferase, thus producing a functional folate deficiency
despite normal levels of folate in both the serum and red blood
cells (Beard & Weintraub, 1969).

A Barr body is a tiny projection from the nucleus, which is
thought to represent the “extra” X chromosome in female cells.
Males may appear to have Barr bodies on up to 5% of their neu-
trophils. Over 10% of leukocytes from females (genotype XX)
will have Barr bodies. Although the Barr body has been likened
to a drumstick (with the thick part distal to the nucleus proper),
many XY nuclei will have drumsticks. A true Barr body looks
more like a lollipop or a balloon on a stick.

The payoff for examining blood smears is to find the | out of
600 phenotypically male patients whose hypogonadism is sud-
denly explicable based upon the XXY chromosomes of Klinefel-
ter’s syndrome.

Déhle bodies are pale-blue inclusions seen in Wright-stained
polymorphonuclear leukocytes. By histochemical analysis, they
are composed of ribonucleoprotein and/or ribonucleic acid.
Once thought to be diagnostic of scarlet fever, they appear in the
blood of 7% of hospitalized patients, specifically in the condi-
tions listed in Table 28-1. They are not seen in healthy student
nurses (Abernathy, 1964, 1966) or patients with urticaria or
serum sickness (Granger & Pole, 1913).

Déhle bodies with red granules within them are called Amato
bodies. These have the same significance as Ddhle bodies, al-
though they too were once thought to be diagnostic of scarlet
fever (Toomey & Gammel, 1927).

Structures identical to Dohle bodies in light microscopic ap-
pearance have also been seen in various congenital syndromes,
including the May-Heggelin anomaly, Chediak-Higashi syndrome,
the pseudo-Pelger-Huet syndrome, the Fechtner syndrome, and
so forth (Peterson et al., 1985).

Auer rods are pink (by Wright's stain) intracytoplasmic rods or
clumps that come from the azure granules that in turn come from
lysosomes. They are most frequent in inmature cells. They were
discovered by Auer, who reported seeing them in lymphocytic leu-
kemia (Auer, 1906) and this continues to be reported (Juneja et al.,
1987). Both reported themin tuberculosis in 1913 (Freeman, 1960)



Table 28-1. D&hle Bodies: Associations

Infections
Scarlet fever (100% in first 2 days) (Granger & Pole, 1913)
Tuberculosis (11% to “practically all") (Bachman & Lucke, 1918)
Lobar pneumonia (67%—-100% (Granger & Pole, 1913)
Empyema
Bronchitis
Viral upper respiratory infection
Pertussis (rare) (Bachman & Lucke, 1918)
Amebiasis
Purulent infections
Erysipelas (64%) (Granger & Pole, 1913)
German measles (rare) (Bachman & Lucke, 1918)
Chickenpox (rare) (Bachman & Lucke, 1918)
Measles (45% in the first 5 days) (Granger & Pole, 1913)
Diphtheria (68% in the first 5 days) (Granger & Pole, 1913)
Tonsillitis (58%) (Granger & Pole, 1913)
Typhus

Neoplastic
Carcinoma
Myelogenous leukemia
Lipoma
Myoma

Neurologic
Concussion
“Anxiety neurosis”

Other
Diabetes
Uremia
Anemia
Severe burns
Pregnancy (Abernathy, 1966)

latrogenic
After the infusion of diphtheria toxin
After blood transfusion
After cyclophosphamide treatment

Source: Abernathy (1964, 1966).

and this too has been replicated (Leavell & Twomey, 1964). They
are seen in 21% of acute myelogenous leukemia, or 66% to 75% if
peroxidase staining is used (Jain et al., 1987).

The eosinophil count obtained by multiplying the white count
by the percentage of eosinophils is only accurate when the per-
centage of eosinophils is at least 5% to 6%, even if the white
count is very high. Accuracy can be improved by counting 200
white cells instead of the usual 100.

Eosinophilia is called when there are more than 310 eosino-
phils per mm?. The differential diagnosis of eosinophilia (Which
includes parasites, allergic conditions, some infectious condi-
tions such as tuberculosis, malignant conditions, and a number
of other causes, all diagnosable on other grounds) is out of fash-
ion in most medical centers. Thus, there is little awareness of a
frequent new cause of eosinophilia in the modern medical cen-
ter—therapeutic radiation-induced eosinophilia (Ghossein et
al., 1975).

Any degree of eosinophilia rules out the diagnosis of
Cushing’s syndrome, and the absence of eosinophils rules out
the diagnosis of chronic adrenocortical insufficiency.

Platelets

An estimation of platelet number should routinely be made from
the smear, and the examiner’s skill augmented by feedback from
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the electronic platelet count. Begin by estimating 25,000 plate-
lets per mm? for every platelet seen in a high-power field.

Electronic cell counters may produce a spurious throm-
bocytopenia in three circumstances (Kjeldsberg & Hershgold,
1974): 1) Platelet satellitism occurs in blood collected in EDTA.
Platelets adhere to polymorphonuclear leukocytes, which are ex-
cluded by size from the count. 2) Platelet agglutinins can cause
the platelets to clump together; the clump is also optically ex-
cluded by the counter due to its size. 3) Giant platelets are ex-
cluded for the same reason.

Spurious thrombocytosis may be produced by the electronic
cell counter in three circumstances (Rappaport et al., 1988), all
of which can be recognized on the smear: 1) fragmented white
cells (smudge cells), as in leukemia or sepsis; 2) fragmented red
cells, as in thrombotic thrombocytopenic purpura, disseminated
intravascular coagulation, microangiopathic hemolytic anemia,
or cardiopulmonary bypass; 3) marked microcytosis of the red
cells as in microspherocytosis.

(Also see “Rumpel-Leede Test” in Ch. 7, p. 109, and “Blood
Clot Tests,” p. 543.)

Earlobe Histiocytes (Low Power)

In the first drop of blood (Smith, 1964) taken from the lanced
earlobe of a patient with subacute bacterial endocarditis, it is
often, but not always, possible to find large histiocytes, which
are at leastone and a half times as large as monocytes (Daland et
al., 1956; Van Nuys, 1907). (This is an example of empiric but
not scientific fact since we do not know why this should be true,
only that it is.)

Sensitivity. In various large series, the sensitivity for sub-
acute bacterial endocarditis has been reported as 21% to 33%
(Hill & Bayrd, 1960; Smith, 1964).

False positives. Earlobe histiocytes are not pathognomonic
for bacterial endocarditis. If one uses strict criteria and requires
at least 10% of the differential count to be these unusual cells,
the differential diagnosis also includes malaria and trypanoso-
miasis.

Other cutoffs. Large histiocytes may constitute 2% of the dif-
ferential count in septicemia, rheumatic fever with active carditis,
tuberculosis, Hodgkin's disease, chronic sinusitis, subsiding hepa-
titis, mediastinal tumor, agranulocytosis, localized bacterial infec-
tion (Smith, 1964), and systemic lupus erythematosus.

If one accepts 1% histiocytosis as evidence of a positive sign,
one will start to include perinephric abscess, infectious mono-
nucleosis, mastoiditis, ulcerative colitis, subsiding acute appen-
dicitis, trichinosis, acute and chronic myelocytic leukemia, typhoid
fever, paroxysmal nocturnal hemoglobinuria, cholera, severe
hemolysis, transfusion reactions, chronic meningococcemia,
sickle-cell anemia (Greenberg, 1964), and anemia of the newborn
(erythroblastosis fetalis?) (Hill & Bayrd, 1960; Smith, 1964).

Large histiocytes may be found in normal persons, but never
constitute more than 1% of the differential count (Hill & Bayrd,
1960; Smith, 1964).

Leukocytes Containing Bacteria

In patients with septicemia, a low-power scan of a thin blood
film prepared from the first drop of earlobe blood and stained
with Gram’s stain (or Jenner-Giemsa, Leishman, or May-Griin-
wald-Giemsa) may reveal intracellular organisms. The ear that
the patient has not been lying on gives better results. The feath-
ered edge of the smear is the best place to find the infected
leukocytes.
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Gram Stain of the Buffy Coat

This incredibly simple technique (see p. 553 for the Gram stain)
permits the identification of bacteria in the blood about 24 to 48
hours before the laboratory reports a positive culture, and rarely
in cases with negative culture results (Humphrey, 1944). See
Table 28-2 for the diagnostic value of this technique (which has
also been applied to the peripheral blood film and blood aspi-
rated from skin lesions) in various studies. No studies have yet
been reported giving a comparison of buffy coat staining with
the earlobe histiocyte test performed in the same patients.

In contaminated blood transfusion reactions, one should also
Gram stain the p/asma of blood centrifuged briefly (for 2 to 3 min-
utes). (Also see “Ascitic Fluid,” p. 553.)

Serum and Plasma

Distinguishing Hemoglobinuria from Myoglobinuria

Most urine tests for hemoglobin are also positive for myoglobin.
Thus, given a positive dipstick test, how canone distinguish be-
tween prior hemoglobinemia and prior myoglobinemia?

Hemoglobin in the blood binds to haptoglobin. The molecular
size of the hemoglobin-haptoglobin complex is too large to pass
the glomerulus and appear in the urine, and only when the bind-
ing capacity of haptoglobin is exceeded will hemoglobin appear
in the urine. Thus, any time that plasma hemoglobin spills into
the urine, a simultaneous serum (plasma) sample will be ma-
hogany in appearance and positive for hemoglobin by benzidine
or other dipstick. (The hemoglobin can react with the dipstick
even when bound to haptoglobin. )

Because myoglobin does not bind to haptoglobin to any sig-
nificant extent, myoglobinuria can be distinguished from hemo-
globinuria secondary to hemoglobinemia by the fact that the
myoglobinuria will not be accompanied by pigmented, dipstick-
positive serum (or plasma).

Schumm’s Test

This is a test for methemalbumin, which appears acutely in the
plasma following any episode of hemoglobinemia. The test re-

quires a decent student laboratory, a hand spectroscope, and a
sunny day (the light source for the spectroscope).

Method. Cover nine volumes of plasmawith a one-volume layer
of ether. Add one volume of concentrated ammonium sulfide to the
plasma layer (beneath the ether) with a pipette. Stir all the compo-
nents together, and examine for a sharply defined band at 558
micra.

Salicylate Intoxication

A rapid approximation of serum salicylate levels may be ob-
tained with Phenistix (see p. 550). The dipstick turns brown at
concentrations up to 40 mg/dl, and purple at concentrations over
90 mg/dl (Clarkson, 1978).

Viscosity

A viscometer for studying a patient suspected to have the hyper-
viscosity syndrome may be made from a red cell or white cell
diluting pipette, or even from the barrel of a tuberculin syringe
(sans plunger).

Fill the container with the serum to be tested, and determine
the time it takes to drip out. Compare the number of elapsed
seconds with a control. In hyperviscosity syndrome, the value is
usually twice normal.

Cryoglobulins

Cryoglobulins are globulins precipitable by cold. They occur in:
1) multiple myeloma, 2) a variety of “collagen-vascular” dis-
eases and other entities characterized by circulating antigen-
antibody complexes, and 3) polyclonal hypergammaglobu-
linemia such as that caused by cirrhosis of the liver. They are
sometimes found accidentally by the clinical laboratory when a
serum sample stored in the refrigerator for later analysis is found
to have “coagulated.”

Cryofibrinogen is fibrinogen that is precipitable by cold.
Cryofibrinogens are found as accompaniments to many inflam-
matory diseases and some tumors, and rarely as a primary dis-
ease. They are rarely found accidentally by the clinical labora-
tory since they are not present in serum, and most refrigerator-
stored samples are not plasma.

Table 28-2. Results of Studies Examining Blood Film or Buffy Coat for Bacteria

Reference Method

Predictive Value

Brooks et al., 1973
culture

Powers & Mandell, 1974

Buffy coat examined on 135 specimens sent for blood

Buffy coat examined in 16 patients suspected of hav-

Sensitivity of a Negative Test False Positives
5/14 (36%) 135/144 (94%) 0
6/10 (60%) 12/16 (75%) 0

ing endocarditis (6 of whom did not) and 6 normal

controls
Smith, 1966 Earlobe blood of septicemic patients
Thomas, 1943

cases of meningococcemia
Hoefs & Runyon, 1985
Bush & Bailey, 1944

cases of meningococcemia?

McLean & Caffey, 1931

Examination of peripheral blood film in rapidly fatal

Examination of peripheral blood film in rapidly fatal

Examination of blood film obtained from hemorrhagic
purpuric lesion in meningococcemia

17/57 (30%)
6/12 (50%)

Ascitic buffy coat in spontaneous bacterial peritonitis (55%)

3/6 (50%)

15/18 (83%)

aThe patients with organisms seen on peripheral smear all had negative blood cultures. The cells containing the Gram-negative diplococci

superficially resembled basophils.



Because the test is so simple (and because many laboratories
will respond to a request for cryoproteins by performing the tests
for cold agglutinins or cold hemolysins, which are unrelated),
the method is presented here:

1. Putaplasma sample and a serum sample in the refrigerator.
2. Lookat the two tubes the next morning. Tilt them. Is there a
solid gel at the bottom?

If there is a gel in both tubes, one is dealing with a
cryoglobulin. If there is a gel only in the bottom of the plasma
tube, one is dealing with a cryofibrinogen.

Sia Water Test

This test for abnormal quantities or types of globulins is now
performed by adding one drop of serum to a 30-cm cylinder of
distilled water. Normally, when the serum hits the water, there is
no change in the water’s appearance. But when the test is posi-
tive, there will be an opacity in the shape of a tear or upside
down parachute as the serum falls through the water.

This test was invented in China for diagnosing the hyper-
globulinemia of kala azar. Originally, 20 ml of blood were shaken
with 0.6 ml of distilled water, and turbidity read at 5, 15, 30, and 60
minutes (Sia, 1924).

Some persons perform the test by putting a drop of distilled wa-
ter into the serum, and some put a drop of serum into a short test
tube full of distilled water.

According to the loose criterion, any degree of turbidity is a
positive test. Using this criterion, the test is 12% to 20% sensi-
tive for myeloma protein (Laurell & Waldenstrom, 1961; Pru-
zanski & Watt, 1972) and 57% sensitive for macroglobulin (Lau-
rell & Waldenstrom, 1961). Proteins migrating in the alpha and
range almost always give a negative test. False positives occur
in some normal persons.

According to the strict criterion, flocculation must occur as
soon as the serum falls into the water. This is called a “3 + test.”
It requires that the M-componentbe 2.4 g/dl or higher, but elim-
inates the false positives occurring in normal persons. However,
this result is generally seen only in about 25% of patients with
macroglobulinemia (Laurell & Waldenstrom, 1961).

Lipids

To make a quick determination of the type of hyperlipopro-
teinemia (if any) that a patient has, allow a serum sample to sit
overnight in the refrigerator.

In the rare type I hyperlipoproteinemia, there will be a creamy
supernatant over a clear infranatant. (Such blood may look like
cream of tomato soup as it is drawn.)

Type II hyperlipoproteinemia is the only type in which the
serum may look perfectly normal. However, some type IIB sera
will develop a cloudy or turbid infranatant.

The rare type III will have a creamy supernatant and a cloudy
or turbid infranatant. Sometimes, these separate poorly by the
next morning, and simply appear cloudy throughout.

The common type IV will have a clear supernatant and a tur-
bid infranatant, or sometimes will be cloudy throughout if sepa-
ration has been poor.

Since type V is a combination of types I and IV, it not unex-
pectedly will have a creamy supernatant over a turbid infra-
natant.

Further analysis can be done by electrophoresis or cholesterol
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and triglyceride ratios, but these are beyond the scope of this
work.

While the above is not foolproof, it offers an excellent chance
of making a very quick diagnosis after very little effort, espe-
cially if one correlates the findings with the xanthomas dis-
cussed in Chapter 7 (p. 117).

Ketoacidosis and Hydroxyacidosis

The ubiquity of the Autoanalyzer has made it possible for ket-
oacidosis (due to acetoacetate) and hydroxyacidosis (due to hy-
droxybutyrate and/or lactate) to be diagnosed in the aggregate
along with the other causes of anion gap acidosis.

At the same time, there has been less interest in measuring
serum acetone (expressed in terms of the weakest dilution—
1:2n—that gives a positive reaction with Acetest tablets). This test
also measures acetoacetate, but not the hydroxyacids.

Since each 1:1 dilution of serumthatis required to reach a nega-
tive test for acetone represents about 4 mEq per liter of acid (3 of
hydroxybutyrate and 1 of acetoacetate), it would seem that one
could determine whether all of the anion gap had been accounted
for. Alas, the redox pair (acetoacetate/hydroxybutyrate) shifts to-
ward the latter (unmeasured) hydroxyacids in situations of greater
acidosis. Thus, an improvement in patients with diabetic ket-
oacidosis, for instance, may be accompanied by an improvement
in all biochemical parameters except for serum acetone, which be-
comes positive in even stronger dilution although the total amount
of the redox pair is reduced.

Abedside test for B-hydroxybutyrate would be extremely helpful
in this regard because one could determine the exact ratio at any
given moment in any given sample and know whether the anion
gap had been adequately explained or whether it would be neces-
sary to measure lactate or even whether there was a simultaneous
but masked decreased anion gap.”

It hasbeen stated that the addition of a drop of hydrogen perox-
ide to a serum sample containing B-hydroxybutyrate would con-
vert the latter to acetoacetate. Then the ditference between the
acetoacetate titration with and without added hydrogen peroxide
would be due to hydroxybutyrate. (This seems to be based upon
the decades-old Hart's test for B-hydroxybutyrate in the urine,
which involved studying a diluted sample that had also been
treated with heat and glacial acetic acid.)

Unfortunately, the test does not work in the suggested form on
serum since the addition of the hydrogen peroxide interferes with
(i.e., “bleaches”) the color development of both the tablet and dip-
stick currently used to assay for “acetone.”

Osmolal Gaps

The osmolal gapt is the difference between the measured os-
molality and the following quantity:

2(Nat + Cl-) + BUN/2.8 + blood glucose/18.

Osmolal gaps greater than 10 mOsm/kg are found in cases in
which the following substances have appeared in the serum:
methanol, ethanol (divide the osmolal gap by 4.24 to obtain
mg/dl of ethanol), isopropyl alcohol, acetone, ether, trichloro-
ethane, glycerin, isoniazid, diatrizoate, mannitol, sorbitol, and

*A decreased anion gap occurs with: 1) elevation of an unmeasured
(or unconsidered) cation (potassium, calcium, lithium, or magnesium),
or 2) decreased albumin, or 3) increased abnormal globulins.

+Dr. Al Shapiro of Pennsylvaniaasked technician applicants to distin-
guish between osmolality and osmolarity. There is no practical differ-
ence with the usual biologic fluids because the density of water is 1 g/cc
under customary conditions. Purists who like challenges are invited to
reconcile the definitions given in the 24th edition of Dorland's [llustrated
Medical Dictionary with those of Homer Smith (1956).
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some solutions infused for the treatment of shock (Smithline &
Gardner, 1976).

Urine

Color

Unusual colors in the urine may result from the metabolism of
both endogenous and exogenous substances (Table 28-3). A de-
tailed history is most important, but measuring the urine pH,
observing for color change on standing, and certain other tests
may be useful (Raymond & Yarger, 1988). (See the tests for he-
moglobinuria [p. 548] and porphyrins [p. 549] and the ferric
chloride test [p. 550].)

Specific Gravity

The osmolality of the urine can be estimated from the specific
gravity. Given a standard diet, every increase of .003 in the spe-
cific gravity is about 100 mOsm of solutes. To correct for
glucosuria, subtract .004 from the specific gravity for 1% sugar
(which is 270 mg/dl, or 2 + to 3 + depending upon the brand of
dipstick). To correct for 3 + proteinuria (which represents about
1 g/dl), subtract .003. The remaining specific gravity is that due
to solutes. These conversions work only for urine.

In studies done by Dr. Holly Sata of California, the dipstick
specific gravity varied from the hydrometer value by an average
of .005 unit, and was not good enough to rely upon in individual
cases. (Using the conversion formula given above, the hydrome-
ter gave a better estimate of measured osmolality than did the
dipstick.)

The dipstick specific gravity was found to respond correctly to
monovalent salts but not to glucose or urea; protein was overesti-
mated. A pH change from 5 to 7 further decreased the specific
gravity reading by as much as 0.10 unit (Kirschbaum, 1983).

While it is clearly optimal to measure the osmolality, if the mea-
surement is not available, the specific gravity should be measured
with a hydrometer or refractometer.

Chemistry
Hemoglobin and Myoglobin

As previously noted (p. 546), hemoglobinuria secondary to he-
moglobinemia is characterized by benzidine-positive material,
usually of a mahogany color, in both plasma and urine. Hemo-
globinuria secondary to bleeding into the urinary tract with no
prior intravascular hemolysis (hemoglobinemia) is charac-
terized by clear serum and residual unhemolyzed red cells seen
on microscopic examination of the urine. Myoglobinuria from
myoglobinemia is characterized by clear serum and benzidine-
positive pigment in the urine with few or no red cells seen on
microscopic examination.

Porphyrins

Bedside porphyrin metabolism. All diseases that may be
accompanied by the excess production of porphyrins can be di-
vided into two classes: the porphyrinurias and the true por-
phyrias. The former include diseases such as lead poisoning, he-
patic cirrhosis, malignancies, hemolytic anemias, and a variety
of other conditions. However, one does not screen these patients

Table 28-3. Urine Color

Color of Urine

Substance

Pink
Pink to red

Pink to red in large
concentrations

Pink to red in alkaline urine

Pink tored in acid urine

Pink to red on contact with
hypochlorite bleach

Deep red after large doses

Red if excreted in large
amounts

Red

Red-orange
Red-brown

Red-brown in alkaline urine

Red-violet in acid urine,
yellow-brown in acid
urine

Blue or green (the latter
possibly owing to mix-
ture with yellow of urine)

Blue

Blue or blue-green
Purple

Purple in alkaline urine
Greenish tint

Oflive greento black on
exposure to air

Deep yellow in acid urine
Yellow to brown

Yellow-orange

Yellow-orange in alkaline
urine

Yellow to amber

Light brown to dark brown
Brown, black (or pink)
Black on standing

Brown to black on standing

Hemoglobin, myoglobin

Beets, oxyhemoglobin, doxoru-
bicin, ibuprofen, phenytoin,
phensuximide

Porphyrins

Phenolphthalein, phenolsul-
fonephthalein, bromsulfalein,
santonin

Urorosein
Aminosalicylic acid

Antipyrine
Congo red

Pyridium, indirubin from malab-
sorption (Sapira et al., 1971)

Rifampin
Porphobilin, chloroqguin,

ibuprofen, phenothiazines,
phensuximide, phenytoin

Levodopa, methyldopa

Chrysophonic acid formed from
anthracine (aloe, cascara
segrada, rhubarb, senna)

Methylene blue, chlorophyll
breath mints, magnesium
salicylate, Doan’s pills,
iodochlorohydroxyquin,
pyocyanin from Pseudomonas

Indigotin (“blue diaper disease”)
(Sapira et al.,, 1971)

Mitoxantrone (Anonymous, 1988)
Chlorzoxazone

Phenolphthalein

Thymol

Phenol

Santonin

Bilirubin, sulfamethoxazole, nitro-
furantoin, primaquin

Carrots, vitamin A, aminopyrine,
warfarin

Sulfasalazine

Urobilin

Methemoglobin

Myoglobin

Homogentisic acid

Melanin pigment or precursors

Source: Ham et al. (1957) and Raymond and Yarger (1988,).

for urinary porphyrins for two reasons: First, the production of
measurable quantities of porphyrins in the urine of these patients
is so inconstant (with the possible exception of lead poisoning)
that the test is not useful as a diagnostic screen. Second, there



are other easier ways to screen for these diseases. They are men-
tioned here only because they may give false positives in the
tests to be described.

The true porphyrias, on the other hand, are notso easily diag-
nosed, and here the determination of urinary porphyrins (for
porphyria cutanea tarda), as well as red cell porphyrins and fecal
porphyrins (for some of the very rare inherited porphyrias) be-
comes useful. (Acute intermittent porphyria, one of the most
common causes of undiagnosed recurrent abdominal pain, is
best diagnosed by testing for porphobilinogen, vide infra.)

Screening for urinary porphyrins
(after Snapper & Kahn, 1967 ):

1. Add 25 ml of 10% NaOH to 75 ml of hemoglobin-free
urine in a glass cylinder, and let it stand overnight.

2. If the precipitate is white the next morning, the test is
negative. But if it is brown, porphyrins are present, or the pa-
tient has taken cascara. (Shining a Wood’s light on the precipi-
tate will produce a red fluorescence in either case.)

3. Redissolve the precipitate in 10% HCIl and examine under
the Wood's light. If the red fluorescence is present, porphyrins
of some type are in the sample, and further study is mandatory.
(The red fluorescence of cascara disappears in 10% HCl.)

Other fluorescent tests for porphyrins:

1. A reagent for extracting porphyrins from urine or stool
may be made from 4 parts of ethyl acetate (or amyl alcohol) and
1 part glacial acetic acid. Add one volume of this mixture to two
volumes of the substance to be studied. Shake. Examine the tube
with a Wood’s light for red fluorescence.

(This reagent may be improved and adapted to blood testing
by adding some ether. But the latter is so hard to find at present,
that alternatives are suggested below. Additionally, if you are
thinking about erythropoietic porphyrias, you are beyond the
screening stage.)

2. For fecal porphyrins, just smear the feces from the rectal
examination onto a piece of filter paper, cover with acetic acid,
and search for red fluorescence with the Wood’s light.

3. Forred cell fluorescence, use the fluorescent microscope
in the pathology department to examine an unstained blood
smear, as well as a control smear, for fluorescence, being sure
that the excitation and emission filters are set correctly. Under no
circumstances should you attempt to improvise a fluorescent mi-
croscope by shining a Wood’s light through the microscope as
this could damage your eyes.

Urine porphobilinogen tests. The purpose of these tests is
to detect porphobilinogen in the urine of patients suffering from
acute intermittent porphyria. They are not used to detect any
other porphyrias or porphyrinurias.

The Watson-Schwartz test is performed as follows:

1. Shake about 5 ml of urine with the same volume of
Ehrlich’s urobilinogen reagent. (This can be found in most clini-
cal laboratories, which purchase it premixed from commercial
suppliers. If you have to make your own, add 600 to 700 mg of
p-dimethylaminobenzaldehyde to 150 ml of concentrated HCI
and top it of f with distilled water to make a total volume of 250
ml.)

2. If ared or pink color occurs, you have detected some-
thing, possibly only urobilinogen. Add an equal volume of satu-
rated sodium acetate solution.
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3. Add some chloroform and shake. Eventually two layers
will emerge. (This may take some time if you shake too vio-
lently. But you must shake vigorously enough to allow the red
pigment to partition between the two phases. If in a hurry, sim-
ply centrifuge for a minute in the urinalysis centrifuge.)

4. If the pigment is predominantly i n the chloroform layer (the
one on the bottom), the test is positive for urobilinogen, not por-
phobilinogen. But if the pink color remains in the aqueous (up-
per) phase, you should do one more extraction to remove inter-
fering substances. Pour some of the upper phase into another
tube, and extract against toluene or butanol. If the pigment still
remains in the aqueous phase, you may make a provisional diag-
nosis of acute intermittent porphyria.

Significance: A single false-negative Watson-Schwartz test
was found in an asymptomatic member of a large kindred (Ma-
hood & Killough, 1966). The false-positive rate was 0.0% in a
series of 1,000 consecutive urines if the butanol extraction step
was used. Without this step, the false-positive rate was 5.9%
(Townsend, 1964). Purple false positives (due to indoles) may be
obtained in the carcinoid syndrome and from compliant patients
receiving at least 750 mg per day of methyldopa.

The Watson-Schwartz test was superior to the Hoesch test
(vide infra) when performed in Dr. Watson’s laboratory (Pierach
et al., 1977), but in all fairness the Hoesch test has its
champions.

The Hoesch test is an alternate that circumvents the problem
of false positives due to urobilinogen, pyridium therapy, and
(one hopes) all the other contaminants to which urine is heir. No
extraction need be done. However, one cannot appropriate the
clinical laboratory’s urobilinogen reagent, but must make up
some of Ehrlich’s original reagent, by dissolving 2 g of p-di-
methylaminobenzaldehyde in 100 ml of 6 N HCI. Place a few
milliliters of fresh urine in a test tube and add about 2 drops of
the reagent. A red color is porphobilinogen (Lamon et al.,
1974).

Bence Jones Protein

A method:

1. Check the pH of the urine with a pH meter or pH paper.
If it is above pH 5, add acetic acid or acetate buffer to bring the
pHto 5.

2. Place the urine in a water bath at400°C and raise the tem-
perature of the water bath. When the temperature of the urine is
between 40° and 60°C, a precipitate or flocculence or murkiness
will develop if Bence Jones protein is present. (But the precipi-
tate may not immediately collect at the bottom of the tube.)

3. Snapper adds an equal volume of4 % sulfosalicylic acid
at this point, bringing the pH to 3. This precipitates not only all
the Bence Jones protein, but also any albumin that is present.
(You already know whether albumin is present because it will
show as protein on the dipstick, but Bence Jones protein will
not.)

4. Now boil the urine. Bence Jones protein will dissolve,
but albumin will not. If you are uncertain about the results, pour
the boiling urine through filter paper, which will retain the de-
natured albumin, but not the dissolved Bence Jones protein. Put
the filtrate into an ice bath, and when it cools down to about 50°,
you will be able to see the Bence Jones protein precipitate again.

Historical note. Some famous places donoteven have a stu-
dent or house staff laboratory. Those that do have a laboratory
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may not have a water bath or even a thermometer. Accordingly,
the following quick and dirty method has been invented. It re-
quires no reagents or equipment, although the astute will be able
to improve it to the degree that such are available to them.

An alternate method:

1. Place the patient’s fresh (and hence acidic) urine into a
test tube. (If urine is allowed to stand, bacteria will grow and
may make the urine alkaline.) If the urine contains albumin, it
must first be removed by precipitation and filtration as above.

2. Place the test tube in a beaker about half the height of the
test tube, so that some of the urine can be seen above the level of
the beaker.

3. Place a piece of a telephone directory page or newspaper
into the beaker so that part of it may be read through the urine in
the test tube, unobscured by the additional glass wall of the
beaker.

4. Place the whole thing in a microwave oven, turn it on,
and wait for the urine to boil, as you observe through the door of
the microwave. If Bence Jones protein is present, one can often
observe a turbidity in the tube before the urine boils. By the time
the urine boils, the turbidity will have cleared, although not al-
ways completely. (The degree of turbidity is judged by the ease
of reading the printing through the urine.)

Urinary Catalase

A method. The following method (Gagnon et al., 1959) is
recommended by simplicity.

1. Soak a disc of Schleicher and Schell 507-GH filter paper
in | or 2 drops of urine, then place it in a 16-mm test tube to
which 5 ml of 3% hydrogen peroxide are added. (Obviously, the
disc has to be smaller than the diameter of the test tube.)

2. Observe whether the disc floats to the top. Allow 45 min-
utes before calling the test negative.

Interpretation. Normally, the disc does not float. However, if
catalase appears in the urine, it will catalyze the formation of
water and oxygen from the hydrogen peroxide solution. The
oxygen bubbles attach to the paper disc and cause it to float.
Obviously, the speed of flotation is proportional to the catalase
concentration of the urine.

Catalase can appear in the urine whenrenal parenchymal cells
are destroyed, when red or white cells appear in the urine, and
when there is proliferation of the 90% of bacteria that cause
pyelonephritis and also produce catalase. (The 10% that do not
produce catalase, such as Enterococci, may still produce a posi-
tive catalase test because of leukocyturia.) The catalase test may
even be positive when routine urine cultures are negative, as
during protoplast formation (Braude & Berkowitz, 1961; Sapira
& Shapiro, 1967), or when the microscopic examination is nega-
tive because of lysis of the red and white blood cells.

Ferric Chloride Test and Phenistix

A 10% solution of ferric chloride shaken with an equal volume of
urine will react slowly with a wide range of phenols and related
materials. It takes about 2 minutes for a maximum color change
to occur (Cassidei et al., 1978). Salicylates produce a brown
color at a concentration of 25 to 50 mg/dl, and a purple color at
concentrations greater than 150 mg/dl. In the presence of 5-hy-
droxyindoleacetic acid from carcinoid syndrome (Yamaguchi &

Hayashi, 1978) or desferrioxamine (Finlay, 1978), a deep red-
brown color develops. Acetoacetate gives a purple color, and
phenylpyruvic acid a grey-blue color when it occurs in the quan-
tities seen in phenylketonuria (Broder, 1987).

Phenistix, which are reagent strips impregnated with ferric
chloride, were once used in screening for phenylketonuria, but
have been replaced because of false negatives (Medical Research
Council Steering Committee, 1981). However, the sticks (if
available) can still be used in lieu of the ferric chloride solution
for the purposes mentioned above.

Very high doses of phenothiazines may mimic the reaction
given by salicylates, but can be differentiated by adding a drop
of concentrated sulfuric acid to the reagent strip. This strong
acid bleaches out the color due to salicylates, but intensifies that
due to phenothiazines (Clarkson, 1978).

Forrest Reagents for Psychoactive Drug Overdose

In the early 1960s, psychoactive drug compliance was a major
question facing psychopharmacologists. A series of papers by
Forrest and Forrest in Clinical Chemistry and The American
Journal of Psychiatry gave formulas for solutions that turned
color when shaken with an equal volume of urine containing
various psychoactive drugs, the intensity of the color being pro-
portional to the concentration of the substance. While these so-
lutions became obsolete for this purpose in the 1970s, they still
have great potential for diagnosing drug overdose in the
emergency room. Two that I have found useful are as follows:

1. Universal reagent for the detection of high-dose pheno-
thiazines:
5 parts 5% ferric chloride
40 parts 20% perchloric acid
50 parts 50% nitric acid
Shake with urine, and check immediately for a purple color.
2. Imipramine reagent:
Equal amounts of:
0.2% potassium dichromate
30% sulfuric acid
20% perchloric acid
50% nitric acid
Shake with urine, and read the green color.

False negatives are found with the simultaneous ingestion of
ascorbic acid (James et al., 1980).

The pharmaceutical manufacturing association having out-
stripped “‘shake” chemistry, it is not known what other current
psychoactive drugs will react with those reagents. Could you
think up a good senior research project?

Microscopy
Preserving Wet Mounts of Urine and Other Fluids

From time to time, an attending physician will wish to review a
joint fluid, a urinalysis, or some other wet mount the morning
after it was examined.

A method. If the histology department is not open, and glass
sealant cannot be obtained, simply place a cover slip over the
fluid and seal the edges with fingernail polish.

If a specific finding has been noticed, but its position cannot
be noted because the microscope has no coordinates, simply
take a wax crayon and mark the bottom of the slide, in the beam
of the light, so that the interesting field can be quickly relocated.



Never mark the top of the slide, especially if it is a Gram or acid-
fast stain.

A Field Finder slide can be purchased from Lovins Engineer-
ing Company in Silver Spring, Maryland. This is simply a glass
slide, the same size as the standard microscope slide, with an
imprinted grid. This can be placed on top of the examined slide.
Each square of the grid has an identif ying number visible under
the microscope but not interfering with the view. (If the speci-
men slide does not have a frosted labeling surface, be sure to
mark an end for orientation.)

Three-Glass Test

In males, the microscopic examination of the urine for pus can
be made more diagnostic by collecting the specimen in three
glasses or containers. The stream is started in the first container,
then moved to the second container, then completed in the third
container, all without stopping the stream.

In urethritis, the pus is predominantly or exclusively in the
first glass; in prostatitis, in the first and third glasses; and in
bladder and kidney infections, in all three glasses.

Crystals

Calcium oxalate dihydrate crystals (Fig. 28-3) occur in normal
urine. These resemble little diamonds, and in three dimensions
are actually octahedrons (double pyramids, placed base to base).
They may also be seen in the urine of patients with ethylene
glycol intoxication.

If the oxalate is excreted in the form of calcium oxalate mono-
hydrate, it may appear in the form of urate-like needles and other
thin crystal forms as shown on the left in Figure 28-3. These
have in the past been called “hippurate crystals.” In ethylene
glycol poisoning, they may occur in huge numbers, alone or
mixed with the calcium oxalate dihydrate octahedrons (Ter-
linsky et al., 1981).

Urate crystals (in acid urine) and phosphate crystals (in al-
kaline urine) are not helpful. They can even be predicted from
the urine pH.

Red Blood Cell Casts

In an unstained urine, red cell casts appear as orange translucent
casts, the same size and shape as the more frequently seen types
of casts. They are not red, like red cells, but clearly orange.
Once seen, they will never be confused with anything else.
The presence of red cell casts signifies glomerulitis (glomeru-
lonephritis, antigen-antibody complex disease as in infectious
endocarditis, etc.) until proven otherwise. They may also be
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Figure 28-3. Calcium oxalate crystal in urine (see text). The
monohydrate of ethylene glycol poisoning is at the left, and the
dihydrate is shown on the right.
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seen in bleeding into the lumen of the nephron as in polycystic
kidney disease. They are never normal.

Fat Embolization

Fat embolization is often accompanied by fat droplets in the
urine, which may be detected with any supravital fat stain, such
as Sudan III (see also p. 554).

Oval Fat Bodies

Oval fat bodies are degenerative tubular cells that have sloughed
into the urine. In some, but not all, patients with nephrotic syn-
drome there is a hyperlipoproteinemia causing the tubular cell,
through incompletely understood mechanisms, to undergo fatty
degeneration. When this fat crystallizes inside the sloughed cell,
an oval fatbody is created. This can be identified with a fat stain
such as the Sudan III stain (discussed under stool fat stains on
p. 554), or more simply with a pair of polarizing lenses (which
can be carried in one’s wallet).

A method (polarized light):

1. Obtain two polarizing lenses. These are simply two
squares of polarizing paper, two pieces of polarizing glass, or
two glass polarizing lenses (obtainable from American Optical).
In dire straits, the two lenses from a pair of polaroid sunglasses
can be used.

2. Checkthattheseare in fact polarizing by looking through
them en face at a light source. As you rotate one upon the other
through 90 degrees, there will be a change from complete trans-
mittance of light to total black.

3. Place one of these lenses on top of the light source of the
microscope, below the condenser. This one is called the
“polarizer.”

4. The other lens, called the “analyzer,” can be placed any-
where between your eye and the stage containing the slide with
the sample. In some microscopes, it is possible to disassemble
the eyepieces and place the analyzer into the barrel of the scope.
(This has the advantage of leaving your hands free, and of polar-
izing both eyepieces of a binocular microscope.) However, if
this is not possible, you can always simply hold the analyzer be-
tween your eye and one of the eyepieces, and rotate it to see the
light intensity change as before. (The change will not be com-
plete because the light coming to your other eye through the
other eyepiece is not passing through the analyzer.)

5. Turn the analyzer so that the field is very dark and the
outline of cells can just barely be seen. Now scan the slide
rapidly. Oval fat bodies, if present, will appear as bright lights,
as will a lot of other refractile material that can be found in the
urine.

If you think you have an oval fat body, rotate the analyzer. As
the field becomes lighter, the oval fat body (or other refractile
material) will be less bright; but as the field becomes darker, the
oval fat body becomes lighter and brighter.

6. Focus on the suspected oval fat body. If it truly is an oval
fat body, you will see four bright bands radiating out from the
center, in alternation with four dark bands. The bright bands will
emerge from the center at right angles to each other, forming
what is called a “Maltese Cross” in medicine. (In heraldry, it is
actually a formée cross (Webster, 1976), since the true Maltese
Cross has notched ends, and the oval fat body does not.)
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7. Any other small round crystal can give a false positive.
Starch granules from surgical gloves are such good false posi-
tives that they can be used for teaching polarizing microscopy.
Simply put some on a glass slide, and follow the steps above.*

8. This technique can also be used for crystals (see joint
fluid, vide infra).

“Telescoped Urine”

This term has nothing to do with the optics of the telescope or a
“far away” appearance to the urine, but rather to the mechanics
of the old collapsible telescope or spyglass. It refers to urine in
which the acute, subacute (if there is such), and chronic stages
of a renal disease are all collapsed in time into the same urine
sample. For example, the red cells and red cell casts of acute
glomerulitis may accompany the broad, wide casts of chronic
renal disease. “Telescoped urine” means that the patient has
both acute and chronic renal failure.

Urinary Eosinophilia

Urinary eosinophilia was first advanced as a test for allergic in-
terstitial nephritis, but has been faulted on two grounds: the ab-
sence of perfect diagnosticity and the relative inefficiency of
Wright’s stain as compared with Hansel’s stain (Nolan et al.,
1986).

Using the latter stain and accepting even 1% eosinophils as a
positive test for eosinophilia, the differential diagnosis includes
allergic interstitial nephritis, other acute interstitial nephritides,
chronic interstitial nephritis, transplant rejection, rapidly pro-
gressive glomerulonephritis, eosinophilic cystitis, and (rarely)
prostatitis. The test has been negative to date in acute bacterial
pyelonephritis and acute tubular necrosis.

Other Body Fluids and Secretions

Joint Fluid Crystals
A Method

1. Place the joint fluid on a clean glass slide and cover it with
a cover glass. (If it is to be saved, it should also be sealed as
described on p. 550.)

2. Next search for crystals using polarized light (as de-
scribed on p. 551).

3. Ifcrystals are found, it will next be necessary to deter-
mine whether they are positively or negatively birefringent. This
requires a first-order red compensator, which may be made
quickly and cheaply as follows: Take a clean glass slide and put
two layers of good-quality transparent tape in sequence on top of
the slide. From below to above, you now have: glass slide, first
layer of tape, second layer of tape.

*With the increasing use of starched gloves during procedures, this
false positive has become a real problem (Kirkpatrick & Sirmon, 1989).
The real oval fat bodies, however, occur in renal tubular epithelial cells,
while the starch granules do not. Second, the starch granules, butnot the
oval fat bodies, will turn grey in unpolarized light if exposed to a drop of
iodine solution (e.g., from the Gram stain kit). Finally, if one focuses up
and down on the four arms of the cross, they will go in and out of focus
simultaneously in the case of an oval fat body, but will focus asynchro-
nously with this maneuver in the case of most starch granules.

This incredibly simple device has created a lot of difficulty for
a large number of otherwise intelligent persons. First, you can-
not use “frosty” or other nontransparent tapes. Second, one
should use a clean glass slide and clean (nonoily) fingers. Ac-
cept no creases or bubbles. One is building a crystal; grease,
dirt, poor-quality materials, and other optical aberrances will
destroy the device. Finally, be sure to use broad tape for best
results. (If light can go around the edge of the crystal, the optical
result will be impure.)

4. Place the first-order red compensator on top o f the polar-
izer in the same orientation as the crystal that you are inspecting
in the fluid (e.g., if the crystal goes from right to left [east to
west], the first-order red compensator must be placed with its
ends pointing in that same axis). Look at the background color
of the field. The goal is a color that is variously described as
magenta, pink, red, or even rust. If the background is blue or
green, you can change it by lifting up the first-order red compen-
sator, and rotating the polarizer beneath it about 90 degrees. Af-
ter doing this, replace the first-order red compensator in the
same axis as the crystal being inspected, and recheck the back-
ground color. (You may also have to rotate the analyzer to some
degree.) Repeat this adjustment in decreasing degrees of rota-
tion until you have the strongest red (or pink or magenta) that
you can obtain.

5. Now look at the crystal. If it is yellow (negatively
birefringent), it is a monosodium urate monohydrate crystal,
and the diagnosis is gout. If it is blue (positively birefringent), it
is a calcium pyrophosphate dihydrate crystal, and the diagnosis
is pseudogout.

False Positives

Joint fluid stored in Becton-Dickinson lithium heparin tubes
may contain crystals of lithium heparin, which will also be
positively birefringent (blue in step 5). Triamcinolone acetate
crystals in the joint fluid, either from prior therapeutic injections
or from withdrawing the joint fluid through a needle or syringe
that is potentially contaminated with triamcinolone acetate, will
also appear blue. Cholesterol crystals from joints afflicted with
rheumatoid arthritis (“gold paint” effusion) may appear blue,
but these are almost never needle-shaped crystals, but rather
broad notched rhomboid plates. Rarely, hydroxyapatite crystals
may be seen in monocytes of synovial fluid from patients experi-
encing acute arthritis or exacerbations of osteoarthritis (al-
though usually hydroxyapatite appears in chunks). These could
be confused with either urate or calcium pyrophosphate, as hy-
droxyapatite crystals are both positively and negatively
birefringent (Schumacher et al., 1977).

6. As a double check, you can rotate the compensator slide
or the polarizer to give a blue-green background (i.e., by 90 de-
grees). Gout crystals that were yellow will now appear blue, and
previously blue crystals will now appear yellow (Gatter, 1977).

Unstained Sputum
Gross Findings

Three-layered sputum (lipid foam, water, and cellular debris,
from top to bottom) is diagnostic of retained lung secretions and
purulent exudate where clearance is impaired (e.g., lung ab-
scess or, rarely, saccular bronchiectasis).

Actinomycosis produces sulfur granules and “cayenne pepper
seeds.”



Of all the causes of hemoptysis, pulmonary infarction alone
produces (rarely) “currant jelly.”

Microscopic Findings

1. Under low power, one can identify macrophages (about
30 wm) and Curschmann spirals. Macrophages guarantee that
the sputum is alveolar. Curschmann spirals, which are mucous
plug casts of bronchioles, probably make the diagnosis of bron-
chial asthma.

2. Under high dry, one can better identify macrophages,
which are usually filled with ingested debris. In smokers, the
debris is often the color of a fine maduro wrapper.

One can also see Charcot-Leyden crystals (which are diag-
nostic of bronchial asthma) and not be concerned that one is
looking at precipitated dye.

Finally, one can identify polymorphonuclear neutrophils
(which indicate infection) by their multilobed nuclei. These may
be distinguished from other cells with two-lobed nuclei and very
large granules. The latter are eosinophils and suggest the pres-
ence of allergic diseases such as bronchial asthma.

3. Other interesting findings include the lipid-laden macro-
phages of lipoid pneumonia and the ciliated bronchial epi-
thelium. The latter is seen with severe coughing from asthma or
viral upper respiratory infection (Epstein, 1972).

Quellung Reaction

1. Pneumococci may be diagnosed on an unstained sputum
smear by means of the Quellung reaction, provided that one has
put away a supply of polyvalent antipneumococcal antiserum.
Such slides may even be carried around dry (M. Mufson, per-
sonal communication, 1976).

2. Place 1 drop ofthe serum on the slide. Pneumococci only
and always will exhibit the characteristic swelling.

Gram Stain

Invented by Henry Christian Gram to improve the visibility of
bacteria in tissue sections, this stain has been adapted to the bac-
teriologic examination of a variety of body fluids, exudates, and
even the buffy coat. Gram actually used aniline gentian violet
instead of crystal violet, and he used no counter stain. So, the
answer to the question, “Who invented the Gram stain (as we
presently do it)?”” is—not Gram!

A Method (after Kolmer, 1944; Todd & Sanford 1948)

1. Smear a generous amount of the material on a clean glass
slide with the labeled side up.

2. Allow the material to air dry, and then fix itby passing it
through a flame a few times. It is not necessary or desirable to
charbroil the material.

3. Apply the crystal violet stain for | minute if you are using
a1.4% solution in a 1:4 mixture of 95% ethanol and 1% aqueous
ammonium oxalate. If you use a 2% solution of crystal violet in
methanol, you only have to stain for 30 seconds. (With stronger
staining solutions, only 10 seconds may be necessary for each
step.)

4. Wash off gently with tap water. 1f you are having trouble
with understaining (as when using weak solutions), you may
wish to just pour of f the stain and omit the rinsing with tap wa-
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ter. If your stains are coming out with pale blue or red pneu-
mococci, be sure to leave the stain on for a full minute.

5. Add Gram’s iodine (made by dissolving I g of iodine and
2 g of a potassium iodide in 300 ml of distilled water) for at least
30 seconds (or at least until the smear appears black.)

6. Decolorize the Gram-negative bacteria by applying the
decolorizer (acetone, ethanol, or a 1:1 mixture of the two) until
no further blue stain floats off the slide. This can take from 15
seconds to 2 minutes. (Overdecolorizing* is usually not the re-
sult of leaving the decolorizer on too long, but to the deteriora-
tion of the iodine solution in step 5 due to light exposure. It may
be rejuvenated with a pinch of baking soda.)

7. Wash with tap water and counterstain with 1% safranin
(10 ml of saturated alcoholic safranin solution in 90 ml of water)
for at least 30 seconds and preferably for | minute if you wish to
see the hemophilus coccobacillus lying in the proteinaceous
background. (Actually, you can use almost anything for the
counterstain, even the carbol-fuchsin from the acid-fast stain
kit.)

8. Wash with tap water, dry, and observe. The nuclei of leu-
kocytes should be red, not blue as with the Wright’s stain. If they
are blue, you left the crystal violet on for too long or the de-
colorizer not enough. The stain may be variable in different re-
gions of the slide, and the same coccus may be negative in one
area and positive in another, so use the leukocyte nucleus color
as a local control.

Pleural Fluid: Selected Topics

1. The diagnosis of tuberculous pleural effusion is often
missed because the few antigenic tubercle bacilli that set off the
allergic effusion are usually not found. To overcome this prob-
lem, let the fluid sit for a time, and a pellicle will form at the top
of the fluid. This coagulum may actually contain the tubercle
bacilli.

2. Itissaid that the pleural effusion of tuberculosis is never
accompanied by mesothelial cells; however, exceptions have
been seen (Light et al., 1973).

3. Todetermine whether anatomically deformed lymphatics
are contributing to the formation of body fluids, such as a
rapidly reaccumulating pleural effusion, have the patient eat a
few ice cream cones before the next thoracentesis, and see
whether the fluid becomes lactescent. Opalescence due to a
chylous effusion (as opposed to debris) can be extracted into
ether. (Don’t forget that ether is flammable or explosive.) The
same trick works with ascitic fluid.

Ascitic Fluid

Gram stain of the buffy coat of ascitic fluid is invaluable in the
diagnosis of a disease notoriously difficult to diagnose: sponta-
neous bacterial peritonitis. Here, the sensitivity is 55% (Hoef's
& Runyon, 1985). For comparison, only 24% of such patients
are culture positive on admission!

The advantage of the test is not only that it makes the diag-
nosis, but it also provides instantaneous morphologic informa-
tion useful in providing guidance for immediate therapy.

*Manifested by all red organisms—even the pneumococcus!
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Cerebrospinal Fluid

Subarachnoid Hemorrhage Versus Traumatic Taps

Subarachnoid hemorrhage is characterized by blood in the cere-
brospiral fluid (CSF), but so is a traumatic tap. If the blood
clears by the time the third or fourth tube is collected, traumatic
tap is the diagnosis, while if the supernatant is xanthochromic,
the blood has been in the CSF for at least 12 hours, or is present
in large quantities.

There are equivocal cases, in which the measurement of a
CSF bilirubin will be helpful since in a traumatic tap the blood
will not have had time to be metabolized by the reticuloen-
dothelial cells into bilirubin (the source of the xanthochromia of
the crude test above). Caveats: 1) This test does not work in jaun-
diced patients, who have bilirubin in the CSF on that account.
2) You must determine some normal CSF bilirubins to get the
baseline normal “ceiling” for each laboratory. This value is
about 0.40 mg/dl, but varies from automated laboratory to labo-
ratory, and even between machines and methods in those labora-
tories that have more than one machine or method for the auto-
mated determination of bilirubin.

A Weekend Method for Concentrating CSF Cells

This method is useful if the cytospin is not available on the
weekend when the patient has his lumbar puncture.

1. Take a glass slide and mark a target area about 1 cm in
diameter (the inner diameter of the rubber washer to be used in
step 3) on the botrom of the slide with a wax pencil.

2. Take a piece of bibulous paper and cut a hole that matches
the size of the target. Cover the slide with the paper, with the
hole over the target area (Fig. 28-4).

3. Place a rubber washer on top of the hole in the paper.

4. Place the fluid in a 3-ml syringe from which the plunger
has been removed.

5. Place the syringe over the rubber washer. (You may want
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Figure 28-4. Apparatus required for concentrating CSF cells.
A, Side view: b = barrel of the syringe; w = washer, with a
section taken through the center; p = paper; and s = glass
slide. The paper appears not to be touching the slide, but in
practice lies right on top of it. B, Top view with the syringe re-
moved. The “doughnut” is the washer. The center of the dough-
nut would be glass, and all the area peripheral to it would be
paper over glass.

to clamp this all together, on a ring stand, for instance.) Allow
the fluid to drip down into the well made by the rubber washer.
The liquid will freely diffuse laterally through the bibulous pa-
per, leaving the cells in the well, just over the spot marked by the
crayon. The protein in the CSF will fix the cells to the glass. If
the fluid is not to be stained immediately, it can be refrigerated
and stained by the technician on Monday morning.

Plasma cells are seen in the CSF in myeloma, brain abscess,
cerebral metastases, and after and during aseptic meningitis
(Bosch & Oehmichen, 1976; Glasser et al,, 1977; Manconi et al.,
1978; Sato et al.,, 1986).

Eosinophilia of the CSF, an unusual finding, may be due to para-
sitic infections. Other less common causes include fungal men-
ingitis (Coccidiodes immitis); meningitis due to mycobacteria,
Treponema pallidum, or rickettsia; malignancy (lymphoma); al-
lergic reaction to foreign bodies; and the hypereosinophilic syn-
drome. Recently it has been described in neurosarcoidosis (Scott,
1988).

Fat Staining

Fat staining of the CSF is a good way to diagnose fat embolism
(Cross, 1965). (Also see urine, p. 551; however, fat staining of
the sputum gives a large number of false positives.)

The use of glucose detection tape for diagnosing cerebrospi-
nal fluid rhinorrhea is discussed in Chapter 12 (p. 218).

Stool Examination for
Pancreatic and Small-Bowel Malabsorption

A Method

1. Smear a smidgen of stool (e.g., from the rectal examina-
tion) on a glass slide.

2. Mix I drop of glacial acetic acid into it.

3. Addldropof afatstain. (Sudan III, Sudan IV, or scarlet
red have all been used; I use the first.)

4. Place a cover slip on top of the mixture and gently heat
over a flame (or in the microwave oven) so that any fatty acids
present will melt. If using a flame, take care not to smoke the
slide, or bolil it, or ignite the alcohol in the stain. The student
handling the slide should resemble Koch more than the Statue of
Liberty.

S.  Allow the slide to cool for about 10 minutes. This will let
any (unstained) fatty acids crystallize out as thin needles, usu-
ally in bunches. (On the other hand, the triglycerides will be
stained with Sudan III as round orange globules, provided you
did not burn the slide.)

Interpretation

1. If one sees only fatty acid crystals, the diarrhea is due to
intestinal insufficiency, since the pancreatic enzymes have di-
gested the triglycerides into fatty acids, but the fatty acids have
not been absorbed.

2. If there are large numbers (more than 12 perhigh power
field at high-dry) of orange globules, one is dealing with pan-
creatic insufficiency. (In this situation, colonic bacteria may me-
tabolize some of the triglycerides into fatty acids, which are not
absorbed by the colon. However, the predominant form is still
the orange globule.)



With pancreatic insufficiency, two double checks are avail-
able. First, in addition to insufficient lipase, there is undoubt-
edly insufficient luminal carboxypeptidase. In that case, dietary
meat fibers (muscle fibers) may be seen in the stool.

Muscle fibers may also be seen in the stool of patients who mas-
ticate poorly, but these fibers will have rounded ends (where the
pancreatic carboxypeptidase has attempted to compensate for in-
sufficient maceration), whereas with pancreatic insufficiency the
meat fibers will have sharp ragged edges (indicating that mastica-
tion was good but not much further happened in the lumen of the
gut.)

If the muscle fibers are only of the skeletal type (nonbranching),
the patienthasbeen eating the better cuts of meat. But if the mus-
cle fibers are branched (as in smooth muscle and heart muscle),
the patient has been eating the cheaper cuts of meat, such as chit-
lings, sausages, and salamis other than andouille. It is amazing
how many people will bet that you cannot “guess” what kind of
meat the patient had the day before he entered the hospital.

The second check for pancreatic insufficiency is that micro-
scopic octahedral starch crystals (which can possibly be con-
fused with sardine scales) will appear in the stool. When in
doubt, add a drop of Lugol’s solution or Gram’s iodine to a
smidgen of stool. Only starch crystals will appear grey-black
(Todd & Sanford, 1948).

False Negatives

While some persons have such minimal disease that it may not
be detected by this method, others have been taught in the school
of experience that certain foods produce symptoms, and so have
altered their dietary intake to avoid the offending materials,
often unconsciously. Obviously, if nothing has gone into the top
of the tube, you won’t be able to detect anything at the bottom of
the tube. Accordingly, one should arrange for a hasty food em-
porium to provide a few preparatory meals consisting of a burger
(for meat fibers), an order of fries (for the starch granules), and a
shake (for the triglycerides).

Similarly, this screening test should be performed before the
barium enema. The latter does not alter the physiology, but so
adulterates and displaces the native stool that nothing can be
seen under the microscope but the bland and boring lunar terrain
of barium salts.

Another type of false negative occurs in protein-losing en-
teropathy, in which the tests, including the one for meat fibers,
will be completely negative. In these diseases (such as Men-
etrier’s disease), the gut is losing only protein molecules, which
cannot be seen microscopically. The pancreatic hydrolytic func-
tion and the absorptive function are both intact, but the absorp-
tive function is overwhelmed by the outpouring of fluid.

False Positives

The use of suppositories, mineral oil, and dietetic salad dressing
may all cause false positives for triglycerides.

A caveat. Until one gains some experience with this test it
may be necessary to compare results with a quantitative stool fat
determination. The correlation is excellent (Drummey et al.,
1961). Alternately, one could learn at the elbow of one who has
done the test, but since the paper heralding the rediscovery of
this technique is already older than most residents, such instruc-
tion is rarely available.
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Vaginal Secretions

The examination of vaginal secretions for infection is discussed
in Chapter 22 (see Table 22-1, p. 403).

Ice Water Test for Pericardial Disease

Following the ingestion of 750 ml of ice water, normal subjects
and patients with heart disease (regardless of cardiac enlarge-
ment) show (at 3 to 5 minutes) a decrease in the T-wave ampli-
tude in leads 2, 3, and aVE and an increase of T-wave amplitude
inaVL, aVR, V-1, V-2, and V-4. This normal effect of cold stim-
ulation on the T-wave vector is minimal or absent in subjects in
whom the heart muscle is thermally insulated by fluid, inflam-
mation, or pericardial thickening (Friedman & McClure, 1962).
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General References

“You go back to the classics of a subject for the practical purpose of saving yourself a lot of work. You get an accumulation
of observation, method, and technique that subsequent experience has confirmed, and you can take it at second-hand and
don’t have to work it all out afresh for yourself. Maybe you can improve on it, here and there, and that is all right, but if
you don’t know the classics of your subject, you often find that you have been wasting a lot of time over something that
somebody went all through, clear back in the Middle Ages . . .

... When I was at Ems a couple of years ago, one of their experimenters had just discovered that the Ems salts helped
out a little in cases of pyorrhea. That was known four hundred years ago. It is mentioned in a report on the springs, written
in the sixteenth century. Then it was forgotten, and discovered again only the other day.”

Albert Jay Nock, Pantagruelism,

a speech to the faculty of medicine at Johns Hopkins
October 28, 1932, the 400th anniversary

of the publication of Pantagruel

“The work of M. Laennec is a book eminently practical, but we fear that its length can only be a great obstacle to its

utility.”

Most of the following textbooks have been referred to through-
out this work. They may be recommended, provided that the
reader understands that each is faulted by undocumented state-
ments, elision, or in many cases simply the passage of time.
Nevertheless. each has its virtues.

Adams FD: Physical Diagnosis, ed 14. Williams & Wilkins, Baltimore,
1958, reprinted 1961, 962 pp. (This was the last version of the text
originally written by Cabot [vide infra], until it was resurrected in
1974 by Burnside. The current incarnation of Cabot’s original work
can be read much more quickly than that available a quarter century
ago, having only 223 pages versus 926 in the 1958 edition. But the
pagination sequences indicate the decrepitude of American medical
education regarding clinical examination.)

Alexander L: The neurologic examination. In: Pullen’s Medical Diag-
nosis, last published in 1950. (This book is difficult to find. The pres-
ent work makes use of some of the illustrations.)

“Bailey™: Clain A (ed): Hamilton Bailey's Demonstrations of Physical
Signs in Clinical Surgery, ed 15. Williams & Wilkins, Baltimore,
1973, 572 pp. (This is an example of a masterpiece that has outlived
its author, and is still called “Bailey” even though Clain is now the
editor. It is a benchmark work both in the quality of its illustrations
and in the number of editions and sales. It is a true chrestomathy —it
does not really teach a systematic approach, and the picture of exam-
ining equipment used within its pages does not even include a stetho-
scope [although this instrument is mentioned in the 16th edition], let
alone an ophthalmoscope!)

Baker AB, Joynt RJ: Clinical Neurology, revised ed. Harper & Row,
New York, 1986. (“‘Baker” remains a clearly written, authoritative de-
scription of neurologic diseases.)

Bauer J: Differential Diagnosis of Internal Diseases. Grune & Stratton,
New York, 1967. (Another single-authored refutation of the notion
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A French review by L. Rouzet, January 1820
cited in Thorax 36:487-492, 1981

that there is “too much knowledge” for one person to be broadly
competent. )

Cabot RC: Physical Diagnosis, ed 11. William Wood & Co, Baltimore,
1934, 540 pp. (Cabot was a Harvard medical student rooming with a
law student, who was rehearsing for mock trials. Cabot transferred
the mock trial to medicine and thus concocted the CPC, the
clinicopathologic conference. One of the best teaching devices ever
invented, it is currently in eclipse because of its antinarcissistic effects
and the intellectual demands it makes upon the participants.)

The first edition of this work cameoutin 1900. The last edition that
Cabot wrote by himself was the 11th. [ used this work well into the
1980s, until one day it grew legs and walked out of my office. In 1938,
Cabot took a partner, FD Adams, who wrote the 13th edition by him-
self, vide supra.) )

Cassell EJ: Talking with Patients: Volume 2 Clinical Technique. MIT
Press, Cambridge, 1985. (An illustrative passage:

It is sad that even during the period when this crucial technique
(interviewing) is being learned, most instructors never listen to
their students taking an entire history. The reason usually given for
this lapse in teaching is, of course, that the process takes so long.
Can you imagine a surgeon saying that surgeons in training are not
supervised for a whole operation because it takes too long?)

“Cope”: Silen W (ed): Cope's Early Diagnosis of the Acute Abdomen, ed
15. Oxford University Press, New York, 1979, 280 pp. (The first edi-
tion by Sir Zachary Cope appeared in 1921; the book, like “Bailey,” is
happily outliving the author, who died in 1974. Although the
posthumous edition has been revised by an American surgeon,
William Silen, it is still known as “Cope.” If American medical stu-
dents were forced to use this book, it would probably modify their
behavior as practitioners to the extent that millions of dollars could be
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saved annually in unnecessary presurgical studies. Acknowledged to
be a classic by the medical literate, it reminds me of the wag'’s defini-
tion of a classic—something everybody should read, but no one
does.)

DeGowin EL: Bedside Diagnostic Examination. Macmillan, New York,
1965, 687 pp. (DeGowin was the spiritual successor to Adams, but
had the misfortune to appear just a few years before that revolution in
American medical education (1968), which the present author views
with such dismay. Due to the educational times, DeGowin never had
the sales that it deserved. The most recent edition by Richard De-
Gowin (the father, Elmer, having died), has a slightly different for-
mat, which can make it hard to find things, but DeGowin was for two
decades the benchmark for physical diagnosis texts.)

Delong RN: The Neurologic Examination, ed 4. Harper & Row, New
York 1979. (In less than 800 pages of clearly written text, here is ev-
erything you need to know.)

Dorland’s Illustrated Medical Dictionary, ed 23. WB Saunders, Phila-
delphia, 1957.

Flexner A: Medical Education inthe United States and Canada. A report
to the Carnegie Foundation for the Advancement of Teaching, New
York, 1910, 346 pp. (This is the famous Flexner report, which was
reissued by the Carnegie Foundation in 1960. The Amo Press has a
reprint edition issued in 1972 (ISBN 0-405-03952-2). The principles
enunciated in part I still hold, although society has evolved suffi-
ciently to make the special chapters on the medical education of
women and “the Negro” obsolete. Conversely, the state-by-state de-
scriptions of the medical schools, given in part II, that seemed quite
laughable just 20 years ago, are in many instances now frighteningly
accurate.)

Forgacs P: The functional basis of pulmonary sounds. Chest 73:399—
405, 1978. (Forgacs cites his own classic studies.)

“French’s”: Hart FD (ed): French’s Index of Differential Diagnosis, ed
12, 1,032 pp. John Wright and Sons, Bristol, 1985. (Affectionately
known as “French’s,” this is a rather complete listing of the diagnostic
possibilities for certain leading signs and symptoms. First published
in 1912, its continued existence should serve as a refutation to those
troglodytes who think medicine can be reduced to protocols.)

Friedberg CK: Diseases of the Heart,ed 2. W B Saunders, Philadelphia,
1956, 1,161 pp. (After all these years, this is still a better sourcebook
for much clinical cardiology than the popular multiauthored texts
which have succeeded it in time, but not in heuristic worth.)

HillmanR S, Goodell BW, Grundy SM, McArthurJR, Moller JH: Clini-
cal Skills: Interviewing, History Taking, and Physical Diagnosis.
McGraw-Hill, New York, 1981, 399 pp. (This book is strong on the
interview, although the physical examination, in spots, is treated in a
somewhat cavalier manner.)

Judge RD, Zuidema GD (eds): Physical Diagnosis: A Physiologic Ap-
proach to the Clinical Examination (ed 2). Little, Brown, Boston,
1963, 495 pp. (More recent editions, which include Dr. Faith Fitz-
gerald’s contributions, represent a great improvement.)

Leopold SS: The Principles and Methods of Physical Diagnosis. WB
Saunders, Philadelphia, 1952, 430 pp. (A great deal of Norris and
Landis [vide infra] went into this much shorter work.)

“Major”: Delp MH, Manning RT (eds): Major's Physical Diagnosis.
WB Saunders, Philadelphia, 1975, 759 pp. (Anything with Major’s
name on it is well written. The decline in this work’s popularity is
more a reflection on the changing audience than on the new editors.)

Morgan WL Jr, Engel GL: The Clinical Approach to the Patient. WB
Saunders, Philadelphia, 1969. (Although this is not much of a physi-
cal diagnosis book—nor does it claim to be—for explication and em-
phasis of those clinical and interpersonal skills needed by the junior
clerk, this book still has no peer.)

Norris G, Landis HRM: Diseases of the Chest, ed 6. WB Saunders,
Philadelphia, 1938, 1,019 pp. (This is actually a textbook of physical
diagnosis confined to the lungs and heart. The authors produced over
1,000 referenced, well-written, well-organized, practical pages on the
physical examination of those two organs. This work was highly sci-
entific for its time, and when compared with contemporary physical

diagnosis texts, is still rather scholarly. Note that the date of publica-
tion preceded the phonocardiogram, so all of the cardiac auscultation
graphics consist of what the authors heard and taught.)

Perloff JK: Physical Examination of the Heart and Circulation. WB
Saunders, Philadelphia, 1982, 278 pp. (This work is so good that it
makes othermedical writers jealous. Its strength is that the authorhas
actually done that which he writes about and is not merely repeating
what others have written. Further, he has the perspective required to
deal effectively yet gracefully with some of the silliness of physical
examination pedantry, and the writing skill to do so briefly. There are
also excellent references to the works of others, but not so many as to
make the style tedious.)

Pinel P: The Clinical Training of Doctors: An Essay of 1793, edited and
translated with an introductory essay by DB Weiner. Johns Hopkins
University Press, Baltimore, 1980, 102 pp. (An essay of 1793, lost for
decades because of a series of historic accidents. Its timeliness is un-
canny. This is the same Pinel who is better known, though errone-
ously, for taking the chains off patients in the Bicetre asylum.)

Prior JA, Silberstein JS: Physical Diagnosis. CV Mosby, St. Louis,
1959, 388 pp. (Recent editions have been much improved by Have-
ner’s chapter on ophthalmoscopy.)

Roberts HIJ: Difficult Diagnosis: A Guide to the Interpretation of
Obscure Illness. WB Saunders, Philadelphia, 1958, 913 pp. (This
one-author tour de force is an example of the outstanding thinking
available to medical students of my generation. The author never pub-
lished a second edition. A present multiauthored volume of the same
name is less useful except to illustrate that whereas formerly there was
not “too much knowledge” for one person to master, presently there
may be too many “experts” to permit breadth and perspective in a
medical work.)

Sapira JD, Cherubin CE: Drug Abuse. American Elsevier, New York,
1975. (A useful guide to medical diseases of the drug abuser.)

Snapper I, Kahn Al: Bedside Medicine, ed 2. Grune & Stratton, New
York, 1967. (This text is referred to as “Snapper” because he was the
famous sole author of the first edition of this work. Kahn was the silent
junior author acknowledged at the time of the second edition. This text
is a masterpiece of clinical detective work utilizing the disease con-
cept, with emphasis on knowing the natural history of the disease, the
history of the patient, and the physical findings.)

Stern TN: Clinical Examination. Yearbook Medical Publishers, Chi-
cago, 1964. (Since one may now be a diplomate of both the National
Board of Medical Examiners and the American Board of Internal
Medicine with no external evaluation of one’s clinical examination
skills, pleasant single-author books like this one, once so plentiful,
have disappeared, there being so little audience for them. The pro-
fessors of my medical school were apparently right when they pre-
dicted that the disease would replace the patient as the focal point of
university medicine. See also Altschule MD: Essays on the Rise and
Decline of Bedside Medicine. Lea & Febiger for Tots Gap Medical
Research Laboratories, Inc., Philadelphia, 1989.)

Stevenson I: The Diagnostic Interview, ed 2. Harper & Row, New York,
1971, 273 pp. (A single volume that effectively instructs in both inter-
viewing and history taking. Highly recommended for the person who
wishes to be a physician rather than a “health care provider.”)

Wiener SL, Nathanson M. (This refers to a series of articles that ap-
peared in the journal Medical Times during the winter-spring of 1976—

1977. This series was abstracted from a full-length manuscript about
frequently observed errors in the history and physical. While a very
brief version of this work also appeared in JAMA, as faras I can deter-
mine, the complete manuscript was never published.)

Wood P: Diseases of the Heart and Circulation, ed 2. JB Lippincott,
Philadelphia, 1956, or ed 3, 1968, 1,161 pp. (The third edition was
actually produced as a labor of love by his former students and col-
leagues, but the second edition was written only by Wood.)

And so here, O Reader, has the time come for us two to
part. Toilsome was our journey together; not without of-
fence; but it is done. To me thou wert as a beloved shade,



the disembodied or not yet embodied spirit of a Brother. To
thee 1 was but as a Voice. Yet was our relation a kind of
sacred one; doubt not that! For whatsoever once sacred
things become hollow jargons, yet while the Voice of Man
speaks with Man, hast thou not there the living fountain out
of which all sacredness sprang and will yetspring?Man, by
the nature of him, is definable as “an incarnated Word.” Ill
stands it with me if [ have spoken falsely; thine also it was to
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hear truly. Farewell. (Carlyle, The French Revolution,
Finis)

Good night, gentlemen. Perdonatemi, and don’t be think-
ing too much about my faults, since you are not in the habit
of giving any too much thought to your own. (Rabelais,
First Book of the Pantagruel)






Index

Abadie’s sign, 509
Abbreviations, in medical record, 64
Abdomen, 371-389
air-fluid levels in, 273
auscultation, 377-379
auscultatory percussion, 381-382
Guarino’s variation, 381-382
Blaxland’s method, 382
contour, 371
hyperesthesia, 375
induced guarding, 374
inspection, 371-373
local rigidity, 374
markings, 372-373
palpation, 373-374
with abdominal pain, 374-375
Blumberg’s method, 375
Cope’s method, 375
percussion, 376
periumbilical hyperresonance, 380
protruding, with ascites, 379
puddle sign, 271, 380-381
rebound tenderness, 374
rebound tests, 374-375
referred rebound test, 374
respiratory motion of, 372
shifting dullness, 380—381
venous pattern, 373
Abdominal cutaneous reflexes, 504
Abdominal distention, of ascites, 380
Abdominal mass, left upper quadrant,
258
Abdominal pain, 39-40, 148, 549
differential diagnoses, 374-375
facial expression with, 376
periodicity of, 39
position with, 80
with syncope, 40
Abdominal wall, palpation, 375-376
Abductor digiti quinti muscle, testing,
487
Abductor pollicis brevis muscle, testing,
486
Abductor pollicis longus muscle, testing,
486
Abscess, 480
appendiceal, 374, 407, 425
Bartholin’s, 401
brain, 554
Entamoeba histolytica, 196

breast, 242

chest wall, 249

dental, 224, 228-229

diaphragmatic, 254

lung, 224, 552

pelvic, 379, 399, 412

perinephric, 425, 545

peritonsillar, 227

psoas, 379, 425

pulmonary, 229

pyogenic, 379

rectal, 412

renal, 387

retroperitoneal, 407

retropharyngeal, 227

subphrenic, 248, 258, 376

tubo-ovarian, 408
Abstracting ability, impaired, testing for,

Academic medicine, definition of, 4

Acalculia, 514

Acanthosis nigricans, 106, 113, 118—119

Acatalasemia, 224

Accelerated (malignant) hypertension,
199

Accommodation. See Pupillary
accommodation

Accuracy, 169

Acetoacetate, 547, 550

Acetone
odor of, 228
serum, 547

Achalasia, 272

Achilles reflex, 500

Achilles tendon, shortening of, 421

Achilles tendon reflex, prolonged
relaxation time, causes of,
501

Achondroplastic dwarfs, habitus in, 83

Acid phosphatase measurements, 413

Acoustic neurinoma, 151, 461, 462

Acoustic reflex, 459

Acquired immune deficiency syndrome.
See AIDS

Acrochordons, 115, 116

Acrocyanosis, 127

Acrodermatitis enteropathica, 222

Acromegaly, 41, 209, 223, 224, 245,
429, 435, 444

skin texture in, 119-120
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Actinomycosis, 237, 249
sputum in, 552
Acute abdomen, 408
Acute myelogenous leukemia, 545
Adam’s apple, 231
Adductor muscles, testing, 484
Adductor pollicis muscle, testing, 486
Adductor reflex, 500
Adenocarcinoma, vulvar, 402
Adenoid hypertrophy, 218
Adenoma sebaceum, 115, 236
Adie’s pupil, 173
Adnexae. See Ovaries
Adnexal mass, 407
Adrenocortical hyperplasia, and
gynecomastia, 242
Adrenocortical insufficiency, 240
Addison’s disease, 489
brown limbal ring of, 166
stiffening of earlobe in, 209
chronic, 105-107, 545
chronic primary, 225
nails in, 132
Adrenocorticosteroids, tremor caused by,
474
Adrenogenital syndrome, 401
Adson’s maneuver, for scalenus anticus
syndrome, 344
Adynamia episodica, 417
Adynamic ileus, 371
Affect, 521-522
assessment of, 522, 524
blunted, 520, 522
depressed, 521
detached, 520, 522
elevated, 521-522
flat, 522
inadequate, 522
inappropriate, 522
with organic brain syndrome, 21
Afterload, 308
Agnogenic (word), 135
Agnosia, 468—469, 514
Agoraphobia, 318
Agranulocytosis, 227, 545
AIDS, 196, 197, 198, 223, 226, 406,
microvascular disease in fundus in,
193
saccadic movements in, 162
AIDS virus, in nasal secretions, 216
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Ainhum, 444
Aird’s test, 423
Air embolism, mill wheel sound of, 306
Air hunger, 100
Airway compression, lung sounds with,
262
Airway conductance, 235
Airway obstruction, 249, 261, 274
chronic, 235
test for, 273
Airway stenosis, lung sounds with, 262
Akinetic mutism, 515
Albumin, serum concentration, and pit
recovery time, 445
Albuminuria, severe, 193
Albuminuric retinitis, 193
Alcohol
odor of, 229
toxicity, 474
Alcoholic cerebellar degeneration, 161
Alcoholic hepatitis, 379
hepatic bruits with, 378
Alcoholic ketoacidosis, breath of, 228
Alcoholism, 222, 223, 522
parotid abnormality associated
with, 237
Alcohol withdrawal, tremor caused by,
474
Alexia, 467, 514
Alexithymia, 36
Alkalosis, 489-490
Alkaptonuria, 429
Allen test, 345
Allergic rhinitis, 217, 218
Allergic stomatitis, 226
Allergy, salivary gland swelling with,
237
Alopecia, 125-127
diffuse, 126
Alopecia areata, 127
Alpha lobeline circulation time, 369
Amelanosis, 108
Amenorrhea, 43, 218
American Heart Association, recommen-
dations on purchase of blood
pressure cuffs, 86
American trypanosomiasis, 141
Amiodarone, 106, 107
Ammonia, odor, 228
Ammonium chloride, intravenous, 471
Amoss’ sign, 469
Amphetamine psychosis, 520
Amphetamines, tremor caused by, 474
Amphetamine use, chronic, 133
Amphoric breathing, 265
disappearance of, 265
AMPLE history, 37
Amyl nitrate, 313, 325
Amyl nitrite
effect on diastolic murmurs, 308
effect on systolic murmurs, 308
Amyloidosis, 135, 198, 223, 321, 543
Kussmaul’s sign in, 361
primary systemic, macroglossia in,
223
Amyotrophic lateral sclerosis, 493
Anacrotic notches, 344

Anacrotic pulse, 331
Anal reflex. See Anal wink
Anal wink, 412, 504
Anemia. See also Hemolytic anemia;
Iron-deficiency anemia;
Pernicious anemia; Sickle-
cell anemia
possible significance of, 108, 191,
193, 194, 197, 198, 203,
222, 234, 310, 312, 543
severe, 200
Anemia of the newborn, 545
Aneroid manometers, 86
Aneurysm, 480. See also Aorta,
aneurysm; Aorta, aneurysm,
dissecting; Aorta, saccular
aneurysm
abdominal, auscultation with, 347
of arch of aorta, 288
arterial, 246
Bouchard, 515
cerebral, ruptured, without intrace-
rebral clot, 456
gastroepiploic artery, 378
mycotic, 351-352
ruptured, 200
peripheral, and aortic aneurysms,
347
ruptured nonmycotic, 200
of sinus of Valsalva, 313
ventricular, palpation for, 285
Angina pectoris, 37-38
chest pain due to, and carotid sinus
massage, 338-339
Levine test, 338—339
visceral sensation accompanying,
37-38
Angioid streaks, 183-184, 197
Angiokeratoma corporis diffusum
universale, 394
Angioma, intracranial, 151
Angle of Louis, 357, 358
Angor animi, 37-38
Angular artery, 343
Angular gyrus, lesions, 468
Angular stomatitis, 222
Anhidrosis, 170, 451
Anion gap, decreased, 547
Anion gap acidosis, 547
Anisocoria, 170, 451
of Horner’s syndrome, 451
Anisocytosis, 544
Ankle
dorsiflexion of, 484
inspection, 429
palpation, 429
plantar flexion of, 484
range of motion, normal, 419
special maneuvers for, 429
swelling, 429
tenderness, 429
Ankle-arm index, 89
Ankle clonus, 503
Ankle jerks, 495, 500
absent, 501
causes of, 501
in elderly, 501

recalcitrant, 500
speed of contraction and relaxation,
501
Ankylosing spondylitis, 167, 226, 246,
316, 422, 472
diagnostic criteria for, 430
Annulus, 210
Anomia, 467
Anorexia-bulimia, 237, 318
Anorexia nervosa, 41
Anosmia, 218
Anoxia, 161
Anserine bursitis, 426
Antacids, gynecomastia associated with,
242
Anterior deltoid muscle, testing, 485
Anterior interosseus nerve, entrapment
neuropathy of, 497
Anterior tibial artery, palpation, 351
Anterior tibial compartment syndrome,
442
etiologies of, 443
Anterior uveitis, 108, 204
Anticipatory pathologic grief, 521
Anticonvulsant toxicity, 161
Antigen-antibody complex disease, 551
Antinuclear antibodies, 149
Anti-Smith antibodies, 149
Aorta
aneurysm, 134, 235, 313, 334, 352,
464
associated findings, 347
diagnosticity of palpation,
346-347
dissecting, 89, 107, 285, 346
risk of rupture, 346
ruptured, 347
size of, determination of, 346
tortuous, 286
auscultation, 347
coarctation, 191, 322, 344, 347
atypical, 334
high-grade, 304
compression of, by enlarged liver,
384
dissecting hematoma. See Aorta,
aneurysm, dissecting
obstruction, 344-345
saccular aneurysm, 346
tortuous, 347
Aortic arch, right-sided, 286
Aortic area, 290
Aortic atherosclerosis, 344-345
Aortic-atrial fistulas, 304
Aortic dissection, 313, 363
Aortic insufficiency, 147, 179, 227, 286,
301-303, 308-310,
312-314, 321, 325, 326
acute, 313
carotid shudders in, 333
Corrigan pulse with, 333
hepatic expansile pulations in, 383
murmur of, 300, 307-310
plus murmur of mitral
stenosis, 325
peripheral signs of, 310-313
plus aortic stenosis murmurs, 324



rheumatic, 313
signs of, useless, 312—313
syphilitic, 313
Aortic ring, calcification of, 334
Aortic root, dilatation of, 313
Aortic sclerosis, 234, 303, 314
Aortic stenosis, 234, 284, 290, 295,
302, 311, 316, 321, 326
calcific, 318
carotid shudders in, 333
carotid upstroke in, 332-333
clinical findings in, 313
differential diagnosis, 313-314
etiologies, 313
and insufficiency, combined
bisferiens pulse in, 333
carotid shudders in, 333
mimicked by mitral insufficiency,
314, 325
murmur of,, 290, 300
plus murmur of mitral insuffi-
ciency, 324
organic, 314
with poststenotic dilatation, 286
pulsus parvus et tardus with,
331-332
relative, 314, 324
subvalvular, 314
supravalvular, 314
true, and true mitral insufficiency,
325
valvular, 314-315
Aortic tortuosity, atherosclerotic, 363
Aortic tracheal tug, 346
Aortic valve
calcification of, 334
disease, 339
carotid shudders in, 333
fenestration, 313
Aortic wall, tension, 346, 352
Aorto-iliac disease, 347
Aortovenous fistulas, epigastric bruits,
378
Apathetic thyrotoxicosis. 438
Aphasia, 27
amnestic, 467
anomic, 467
conduction, 467
test for, 467-468
definition of, 466
vs. dysarthria. 466
etiologies, 466
examination for, 466—-468
fluent vs. nonfluent, 467
global (total), 467
isolation, 467, 468
kinds of, 467
vs. mutism, 466
nominal, 467, 468
receptive, 468
Aphorisms, 530-531
Aphthous stomatitis, 224, 226
Apical-radial pulse deficit, 97
Apley’s distraction test, 428
Apley’s test, 427-428
Apnea, 100
Apneustic breathing, 99

Apoprotein abnormalities, 117
Appearance
diagnoses suggested by, 523
with mitral stenosis, 321
patient’s, 79-83
method for examining, 79-80
Appendiceal abscess, 374, 407, 425
Appendicitis, 148, 545
abdominal wall motion in, 372
characteristic facial expression, 376
and hyperesthesia, 375
obturator test in, 379
Appendix, 412
retrocecal, 412
Applanation tonometry, 169
Apraxia, 468-469, 477
ideational, 469
ideomotor, 469
kinetic, 469
of lid opening, 125
Arachnodactyly, 441
Arbit’s hearing test, 460—-461
Arc de cercle, 523
Archecerebellum, disease of, 478
Arcus senilis, 165-166
Argyll Robertson pupil, 172
Argyria, 106, 132
Arms
measuring, 430
paresis, 478
Arneth lobe count, 544
Arnold-Chiari malformation, 161
Arrhythmias, 94. See also Atrial
tachycardia; Bradycardia;
Paroxysmal atrial tachycar-
dia; Sinus tachycardia;
Tachycardias; Ventricular
tachycardia
differential diagnoses of, made with
carotid sinus pressure,
337-338
history of, 98
meter of, 95
Arsenic
breath odor caused by, 228
effect on pigmentation, 105
odor of, 229
tremor caused by, 474
Arsenical polyneuropathy, 130
Arterial atherosclerotic occlusive
disease, 351
Arterial insufficiency, 331
and skin temperature, 350
special maneuvers for diagnosis,
351
Arterial pulse, palpation, 331
Arterial sclerosis, 344
Arterial wall, palpable consistency of.
94
Arteries, 331-352
Arteriolar light reflex, increased. 188
Arteriolar nephrosclerosis, 387
Arteriolar sclerosis. 185, 186, 191,
200-201
vs. atherosclerosis, 187
findings of, 201-202
retinal findings of, 186—189
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signs of, 190
Arteriolar sheathing, 188
Arterioles. See Retinal arterioles
Arterioportal fistulas
hepatic bruits with, 378
right upper quadrant systolic
murmurs with, 378
Arteriovenous crossing changes, 188,
192, 201, 204
in arteriolar sclerosis, 186
normal. 188, 190
significance of, 188—190
Arteriovenous fistula, 211, 310, 311, 352,
368
palmar, 134
Arteriovenous malformation, 151
hepatic, hepatic bruits with, 378
right upper quadrant systolic
murmurs with, 378
ruptured, 200
Arteriovenous nicking, in eye, 187
Arthritis
acute, 552
diagnostic criteria for, 429
Asbestosis, rales of, 264
Ascending aorta, aneurysm of, 286
Ascites, 226, 371, 445
acoustic muffling produced by, 255
chronic, 372
detection of, 271, 380
effusions in, 275
hemorrhagic, 372
inspection, 379-380
vs. ovarian cyst, 407
palpation, 380
percussion, 380-381
puddle sign, 271, 380-381
signs of, sensitivity and specificity
of, 382
Ascitic fluid, gram stain of buffy coat,
553
Ash leaf sign, 115
Asparagus, urinary odor produced by,

Aspergillus niger, 223

Aspiration, 275

Aspirin, dysgeusia with, 461

Aspirin sensitivity, 217

Associative fallacy, 532

Astasia-abasia, 472

Asterixis, 471, 474
causes of, 471

Asterognosis, 469

Asteroides hyalosis, 177

Asthma, 134, 217, 246, 259, 263. See

also Obstructive airway
disease

bronchial, 199, 218, 553
expiratory wheezes of, 261
factitious, lung sounds with, 262
lung sounds with, 262
orthopnea, 81
substernal pressure caused by, 38
wheezes with, 261

Astigmatism, 179

Astrocytoma, 151

Asymmetric septal hypertrophy, 315
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Asynergy, 515
Atabrine, effect on skin color, 105
Ataxia, 515
cerebellar, 477-478
motor, 473
pseudosensory, 472, 473
sensory, 472-473, 473
Ataxia telangiectasia, 108, 197
Atelectasis
of left lung, 287
lobar, 249
pulmonary, 248, 273
of right lung, 287
segmental, 249
Atheromatous emboli, 201, 440
Atherosclerosis, 185, 187, 190, 191, 311,
344-345
Athetosis, 474, 502
Atlanto-axial joint, subluxation, 419
Atopicdisease, 121
Atrial clots, abnormal pulsations in, 364
Atrial fibrillation, 96-98, 311, 326, 339
aphorisms, 98
blood pressure measurement in, 91
CV merger in, 364
examining arteries with, 331
Atrial flutter, 94, 337
Atrial myxoma, 199, 306
Atrial septal defect, 285, 295, 296, 302,
316
jugular venous pulse in, 365
with mitral stenosis or atresia, 304
secundum, 318
Atrial tachycardia. See also Paroxysmal
atrial tachycardia multifocal,
96, 98
Atrial tumors, abnormal venous pulsa-
tions in, 364
Atrioventricular block, 96
first-degree, 292
Atrioventricular dissociation, 342
Atrophic vaginitis, 406
Atrophic vulvitis, 402
Audiogram, 461
Auenbrugger, Leopold, 252
Auenbrugger’s sign, 323, 327, 371
Auer rods, 544
Au-Henkind test, 167
Aura, with syncope, 34-35
Auriculotemporal syndrome, 237
Auscultation, after tube placement, 379
Auscultatory gap, 92-93
Auscultatory percussion
of abdomen, 381-382
of bladder, 388
of bone, 430-432
of chest, 271-272
for detection of pleural effusion,
279
of head, 152-153
of liver, 384
Austin Flint murmur. See Flint murmur
Autoerythrocyte sensitization purpura,
110-111
Autogenic illness, 24
Autognosis, 17
Autonomic nervous system, testing,
513-514

Avicenna (Ibn-Sinna), 11

Avoidance contactual automatism, 504

Axillary nerve, 485

Axillary sweat, 226

Axillary tumor, 134

Axillary vein, thrombosis of, 366

Azidothymidine, effect on pigmentation
of nails, 132

Azorrhea, 446

Azure lunule, 132

Azygos vein, entrance into superior vena
cava, obstruction above or
below, 366

Babinski reflex, 501-503
crossed, 503
response to, 502
Babinski’s pronation sign, 488,
492-494, 501
Babinski’s rising reflex, 501
Babinski’s tonus test, 488, 492—-494, 501
Bacteremia, 110, 112
without endocarditis, 440
Bacterial chondritis, 209
Bacterial endocarditis. See Endocarditis
Bacterial infection, 545
Bailey’s groove, 141-142
Bainbridge reflex, 94, 99
Baker’s cyst, 426, 443
Baldness, temporal, 417, 431
Ballet dancers, 499-500
Ballooned mitral valve, 317
Bamberger’s sign, 324
Banana cells, 544
Bancroft’s sign, 367
Band keratopathy, 165, 204
Barany, Robert, 236
Barany chair test, 480—481
Barany test, 460
Barb blister, 112—113
Barbiturate-induced coma, skin lesion
of, 112—113
Barbiturates, 502
toxicity, 474
Barking dog, 459, 538
Barr body, 544
Barrel chest, 245
Barre’s sign, 478, 483
Bartholin, Casper, 401
Bartholin’s duct, 401
Bartholin’s gland, 401
Basal cell carcinoma, 112, 215
Basal ganglia-striatal dopaminergic
system, disease of, 475
Basal ganglia toxicity, tremor caused by,
474
Basal skull fracture. See Skull fracture,
basal
Basic science, definition of, 4
Basilar artery thrombosis, 515
Basilar meningeal carcinomatosis, 465
Basophilic cells, 544
Battle’s sign, 109, 145, 146, 430
Bayesian fallacy, 165
Bear tracks, 195
Beau’s lines, 130
Bechterew’s arm sign, 488, 492-494
Becker’s sign, 179, 312

Bed-shaking chills, 37, 39
Bedside presentation, 72-73
Behget’s syndrome, 190, 192, 197, 223,
226, 313, 391, 402
Bell, Charles, 459
Bell, Joseph, 459
Bell-shaped curve, 8
Bell’s palsy, 458
Bell’s phenomenon, 459
Belt sign, 41, 83
Bence Jones protein, 549-550
Bender Gestalt test, 21
Benediction hand, 489, 506
Benign forgetfulness of senescence, 20
Benton visual motor test, 21
Bergmeister’s papilla, 180
Beriberi, 311
Bernard, Claude, 532
Berry’s sign, 232
Berylliosis, 165
Beta blockers, gynecomastia associated
with, 242
Biceps muscle
resistance testing, 481
ruptured, 415-416
testing, 485, 486
Biceps reflex, 495, 497
Biceps tendon, tenderness over, 419
Bicipital tenosynovitis, tests for, 419
Bicuspid valves, 313
Bielschowsky’s head tilt sign, 160, 453
Bielschowsky’s doll’s-head eye reflex,
479
Biernacki’s sign, 509
Bigeminy, 96
Big toe
extension (dorsiflexion) of, testing,
482
vibratory sensation, 508
Bilateral frontal lobe isolation, 515
Bile duct, ruptured, 372
Bilirubin, 110, 166
Biliverdin, 105, 110
Bimodal distribution, 8, 277
Bindearm, 475
Binomial distribution, 508
Biot’s breathing/respiration, 99, 100
Biphasic pyramidal tract signs, 503
Bisferiens pulse, 333, 344
Bismuth
effect on pigmentation, 105
exposure to, 225
tremor caused by, 474
Bite cells, 544
Bitemporal defects, 156157
Bitot’s spots, 162
Bitter almonds, smell of, 229
Black persons, physical diagnosis for,
152
Black tongue, 223
Bladder
auscultatory percussion, 388
distended, 407, 412
distention, determination of, 388
examination, 388
Bladder stone, 388
Blastomycosis, 113, 119
Bleeding. See also Hemorrhage



intermenstrual, 43
Bleeding disorders, 401
Bleomycin, effect on nail color, 132
Blepharospasm, 125, 475
Blindness. See also Cortical blindness
as conversion symptom, 155-156
Blind spot, 179
Blood
formed elements of, 543
occult
testing for, 412
testing nipple discharge for,
242-243
Blood clot tests, 543
Blood pressure
with aortic dissection, 346
in atrial fibrillation, 91
auscultatory gap, 92-93
determination, at popliteal artery,
350
diastolic
artificially high, 93
artificially low, 93
determination of, 87—-88
dorsalis pedis-to-brachial systolic
ratio, 351
effects of vessel wall stiffness,
92-93
of extremities, measurements, 331
mean arterial, 90
measurement
indirect
history of, 85
method, 86—87
by palpation, 87
in lower extremities, 89
mean arterial, 90
tilt table for, 90
in upper extremities, 89
vagaries of, 92-93
notation, 67—-68
in patients with large arms, 8889
systolic
artificially high, 93
artificially low, 93
brachial-popliteal or -dorsalis
pedis pressure gradients, 89
variability of, 87-88
in ventricular tachycardia, 91
Blood pressure cuff, 85-86
for fat arm, 88—-89
size of bladder, dimensions, 86
tests involving, 93
Blood smear
method, 543
staining, 543-544
Bloom’s syndrome, 194
Blot hemorrhage, 196-197, 202
causes of, 197
Blue bloaters, 277
Blue nevus, 112
Blue velvet lung, 46
Blumberg’s sign, 374
Boas’ sign, 375
Body mass index, 242
Body odors, in diagnosis, 230
Body proportions, 83
Boggy prostate, 413

Bone
auscultatory percussion, 430—432
induced crepitation, 430
inspection, 429-430
palpation, 430
percussion, 430
tenderness, 430
Bone cysts, 431
Bone fractures. See Fracture(s)
Bone growth arrest, 224
Bone tumors, 431
Bonnevie-Ulrich syndrome, 231, 446
Bony exostosis, of ear canal, 210
Borborygmi, above diaphragm, 266
Boston’s sign, 158
Bouchard aneurysms, 515
Bouchard’s nodes, 436
Bourneville’s disease, 115, 193
Boutonneuse fever, 177, 194
Bowel obstruction. See Intestinal
obstruction
Bowel sounds
absent, 388
auscultation, 377
over mass in scrotum, 396
Bowen’s disease, 402
Box-carring, 191
Box test, 10, 11
Brachial artery
ausculting over, 333
location of, 86
occlusion, 344
Brachial cleft cysts, lateral, 231
Brachialis muscle, testing, 485
Brachial plexus neuroma, 134
Brachiocephalic (innominate) artery,
tortuous, 270, 286
Brachioradialis reflex, 496, 498
Brachiocephalic (innominate) artery,
tortuous, 270, 286
Brachioradialis reflex, 496, 498
Brachycephaly, 148
Brachydactyly, 240, 441
Bracketing, 22-23
Bradycardia, 94, 202
and carotid sinus massage,
338-339
regular, differential diagnoses of,
made with carotid sinus
pressure, 337
Bradydromic, definition of, 337
Bradypnea, 99
Brain, major areas of, 469
Brain abscess, 554
Brain lesions, focal, 471
Brain mass, 518
Brain stem disease, 172, 464, 481
release signs, 458
Brain tumor, first clinical diagnosis of,
451
Branham’s sign, 92, 94, 352
Breast(s), 239-243
abscess, 242
auscultation over, 241
benign and malignant lumps,
characteristics of , 241
biopsy, 241
cancer, 141, 239, 241, 242, 446,
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465
sensitivity of breast palpation
for detecting, 241
carcinoma. See Breast(s), cancer
cysts, 241
dimpling of, 240
duct ectasia, 242
duct papilloma, 242
examination
interobserver variability in
individual findings of, 241
sensitivity of, 241
fat necrosis, 242
fibroadenoma, 241, 242
fibrocystic disease, 242
fibrocystic nodules, 241
hematoma, 242
inspection, 239
lymphedema, 239
masses, in men, 242
palpation, 240
self-examination, 240
skin retraction, 239
tissue, normal consistency of, 240
varicocele, 242
Breathing. See also Respiration
audible, 99
difficulty with, and posture, 80
door stopping, 99
grunting in, 99
labored, 99
off the top, 99
pursed lip, 99
from respiratory midposition, 99
tubular, 270
Breath odors, 221-222
in diseases and ingestions, 228
Breath sounds, 280. See also Forgacs’
Notation; Lung sounds
alveolar, 259
audible, 99
without stethoscope, 259
ausculted over the skull, 151
bronchial, 259
diffusely decreased, 259
diminished, 276
intensity of, 259
locally decreased, 259
tracheal, 259
tubular, 259-260, 267
types of, 259-260
vesicular, 259, 265, 267
Breur, 335
Briefcase test, 156
Briquet’s syndrome, 522
Brissaud’s reflex, 502
Brittain’s test, 427
Broadbent’s sign, 246, 283
Broca’s aphasia, 467
Broca’s area, 467, 468
Brockenbrough sign, 315
Bromide intoxication, 471
Bromsulphothalein test, 518
Bronchial asthma. See Asthma
Bronchial collaterals, 304
Bronchial obstruction, 274
consolidation with, 249
Bronchial stenosis, 250
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Bronchiectasis, lung sounds with, 262
Bronchiectasis breath, 229
Bronchiolar disease, 261
Bronchitis, 259
chronic, 277
lung sounds with, 262
Bronchogenic carcinoma, 267
Bronchomalacia, 245
lung sounds with, 262
Bronchophony, 269, 270
definition of, 267
whispered, 270
Bronchopleural fistula, 266
Bronchus, cancer of, 141
Brown’s syndrome, 160—161
Brucella, 194
Brucellosis, 177
Bruch’s membrane, 182, 194, 197
Brudzinski sign, 469-470
Bruegel’s syndrome, 148, 475
Bruit(s), 331. See also Heart murmur(s)
abdominal, 377-378
of abdominal aneurysms, 347
anterior abdominal, 349
in bilateral renal vascular diseses,
349
carotid
continuous, as sign of carotid
stenosis, 338
dynamic auscultation, 343
internal vs. external, 343
as sign of stenosis, 336, 339
systolic
auscultation for, 338
prevalence of, 336, 337
of carotid stenosis, 338
factors affecting intensity of,
334-335
continuous, in neck, 334
cranial, 470
pediatric, 470
duration, factors affecting, 339
epigastric, 378, 384
eyeball, 203, 343
hepatic, of alcoholic hepatitis, 378
intensity, factors affecting, 339
over abdominal aorta, 346
over anteromedial thigh, 350
over femoral triangle, 350
renal artery
anterior, 347-348
continuous, 348-349
posterior, 349
skull, 151, 343
subclavian artery, 344
subclavian (vertebral), systolic,
prevalence of, 337
supraclavicular, 344
systolic, 347
with abdominal aneurysms,
347
auscultation for, as sign of
stenosis in symptomatic
patients, 336
Fisher’s, 343
of internal carotid artery
occlusion, 343
in neck, 334

thyroid, 234
Bruit-occlusion test, 350
Brushfield spots, 164
Bryant’s sign, 412
Buccal fat pads, 147
Buccal mucosa

bullae, 226

inspection, 221

pallor, 225

pigmentation, 225-226

ulcerations, 226

vesicles, 226

white lesions, 226
Buerger’s test, 351
Buffalo hump, 231
Buffy coat, examining, for bacteria, 546
Bulbar palsy, 493
Bulbocavernosus reflex, 412, 504
Bulge sign, knee, 426-427
Bulimia, 224, 436. See also Anorexia-

bulimia

Bullae, 111-112

bilateral apical, 266
Bullous pemphigoid, 112, 122
Bundle branch block, 284

left, 295

carotid sinus reflex in, 340

right, 295
Burns, 446, 461
Burns’ bench test, 423
Burr cells, 544
Burr holes, 145-147, 149
Busulfan, effect on skin color, 105
Butterfly rash, 150
Butyrophenones

toxicity, 416

tremor caused by, 474

Cabinet maker’s hammer, 494
Cabot rings, 544
Cafe-au-lait spots, 114-115
in Albright’s polyostotic fibrous
dysplasia, 115
Caffeine, tremor caused by, 474
Caisson disease, 198
Calcium gluconate circulation time, 369
Calcium oxalate dihydrate crystals, in
urine, 550
Calcium oxalate monohydrate crystal, in
urine, 551
Calcium pyrophosphate dihydrate crys-
tal, in joint fluid, 552
Calculation ability, examination for,
20-21
Calipers, 3
for measuring nodes, 139
for measuring skin-fold thickness,
121
Calor, 417
Caloric response, 460
Caloric testing, 480
Campbell’s sign, 235-236
Cancer, 119, 196
dysgeusia with, 461
on external ear, 209
fears about having, 22
and lymphedema, 446
metastasis, 139, 143, 194, 267, 421

cerebral, 554
in liver, 378
osteolytic, 151, 153
oropharyngeal, 221
skin, metastatic, 113
skin signs of, 113, 118119
of tongue, 223
and Trousseau’s sign, 368
Cancer chemotherapy, alopecia in, 127
Cancerophobia, 22
Candida, 119, 133, 194, 393, 402, 405
odor, 403
Candidiasis, 193, 194, 200, 226
retinopathies of, 177
Canities, 127
Cannon A waves, 364-365
Capillaritis, 109
Capillary bed, visible, production of,
331
Capillary disease, bedside test for, 109
Capillary refill, 331
Captopril, 133
caput Medusa, 373
Carbamazepine, 161
Carbon disulfide, tremor caused by, 474
Carbon monoxide
breath odor caused by, 228
tremor caused by, 474
Carbon monoxide poisoning, 200, 475
Carbon tetrachloride, 229
Carboxyhemoglobinemia, 107
Carcinoid (syndrome), 223, 316, 321,
550
bronchial, 149
gastric, 149
ileal, 149
Carcinoma. See Cancer
Carcinomatosis, 193
Cardarelli’s sign, 235
Cardiac border
right, percussion, 287-288
upper left, percussion, 287
Cardiac cycle, timing, 289
Cardiac failure, low output, hepatojugu-
lar reflux in, 361
Cardiac insufficiency, 130
Cardiac output, 91
and mitral stenosis, 320
and temperature of toes, 444
Cardiac tamponade, 191
Cardiologists, non-existent, 321
Cardiologist’s Constant, 357, 359
Cardiomyopathy, 316
abnormal venous pulsations in, 364
dilated, 248
hypertensive, hepatojugular reflux
in, 362
hypertrophic obstructive, 315
produced by chronic hypertension,
295
restrictive, 286
Cardiovascular examination, 514
Card pupillometer, 170
Carey Coombs murmur, 321
Carotenes, 105, 106, 166
Carotid artery(ies). See also External
carotid artery; Internal
carotid artery



auscultation, 334-335
compression. See Migraine
effect of contralateral compression
on murmur intensity, 334
inspection, 331
obstruction, 334
occlusion, 192, 200, 201
palpation
inequalities of pulsations, 334
pulse wave contour, 331-334
upstroke, peak of, 313
Carotid artery pulse, in timing cardiac
cycle, 289
Carotid artery pulse wave, slow rise of,
324
Carotid bruits. See Bruit(s), carotid
Carotid-cavernous (sinus) fistula, 151,
158, 203
Carotid kinking, 334
Carotid pulsations, 323
Carotid shudder, 311, 313, 333-334
Carotid sinus, massage, 336
Carotid sinus reflex, 335-337
cardiovascular responses, 336-337
differential diagnoses of ar-
rhythmias made with,
337-338
effect on respiratory rate, 336
hyperactive, 340
in left bundle branch block, 339
therapeutic use of, in pulmonary
edema, 339
Carotid sinus syncope, 340-342
Carotid stenosis, carotid bruits as sign
of, 336, 339
Carpal tunnel syndrome, 133, 506
thenar atrophy due to, 506-507
Cartilage ear, Addisonian calcification
of, 209
Carvallo’s sign, 322
Causality, 532-533
Case record, 47-78
expressions to avoid in, 66
facies noted in, 149
including diagnoses, 66
information obtained from chart
review in, 66
model outline
of Gerry Rodnan, 48-51
of Ronald S. Banner, 51-64
Catabolism, 417
Catalase, in urine, 550
Cataracts, 177, 181, 417
anterior capsular, 177-178
posterior capsular, 177-178
Cat-scratch fever, 141, 446
Cauda equina tumor, 470
Cavernous breathing, 265
Caviar lesions, 224
Cecum
distended, 407
redundant, 407
Celiac axis compression, 378
Cerebellar degeneration, 161
alcoholic, 161
Cerebellar disease, 472, 473, 476-4717,
478, 483
unilateral, 477

Cerebellar drift, 478
Cerebellar hemorrhage, 456
eye signs, 455-456, 479
Cerebellar signs, 477-479
Cerebellar speech, 479
Cerebellopontine angle tumor, 461, 462
Cerebelloretinal angiomatosis, 197
Cerebellum, 451
Cerebral disease, bilateral, 479
Cerebral dominance, determining, 468
Cerebral infarction, 203
Cerebral insufficiency, 18
Cerebral palsy, 483
Cerebrospinal fluid
blood in, 553-554
cells, weekend method for
concentrating, 554
eosinophilia of, 554
fat staining of, 554
plasma cells in, 554
Cerebrospinal fluid pressure, and pres-
ence of spontaneous retinal
venous pulsations, 178
Cerebrospinal fluid rhinorrhea, 218
Ceruloplasmin, 166
Cervical arterial flow murmurs, 234
Cervical carcinoma, 402
Cervical erosion, 404
Cervicales nerve, 484
Cervical eversion, 404
Cervical extradural compressive mono-
radiculoneuropathy, 421
Cervical hums, 322
Cervical osteoarthritis, 469
Cervical rib syndrome, 334
Cervical spine
disc herniation, 421
disc rupture, 421
injury, 145
range of motion, 420-421
normal, 419
spondylosis, 421
trauma, 470
Cervical syringomyelia, 509
Cervical veins. See Jugular veins
Cervical venous hum, 304, 366
Cervicitis, 431
chronic, 405
Cervix, 406, 407
bluish, 405
carcinoma, 391, 407
examination, 400, 404-405
patulous, 405
polyps, 405
softening, 407
syphilitic chancre on, 405
Chaddock’s test, 502
Chadwick’s sign, 405
Chancroid, 402
cervical lesions, 405
Chandelier sign, 407, 408
Chandler’s test for recruitment, 461
Charcot joint, 429, 508
Charcot-Leyden crystals, 553
Charcot-Marie-Tooth peroneal atrophy,
444, 474
Chediak-Higashi syndrome, 544
Cheilitis, 222, 226
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Chemical breath, 229
Chemosis, 158, 164
Chemstrip blood glucose strips, 218
Cherry hemangiomas, 117-118
Cherry-red macula, 198, 202
causes of, 201
Cherry-red spot-myoclonus syndrome,
201
Chest
anteroposterior diameter, apparent
increase in, 245, 246
auscultation, 258-267
principles of, 274
auscultatory percussion, 271-272
expansion
with ankylosed bilateral sacro-
iliitis, 430
asymmetric, 246
symmetric, 246
inspection, 245
principles of, 273
palpation, 249-251
principles of, 273
percussion
direct (immediate), 251
dullness to, significance of,
254-255
indirect (mediate), 251
learning, 251-252
method, 253-254
positioning patient for,
252-253
principles of, 273-274
red herrings in, 255
resonance, 280
physical examination, vs. chest
radiograph, 278-279
trauma, 249
tumnor, 267
acoustic muffling produced by,
255
Chest discomfort, 37-38
Chest pain, 37
of chest wall syndromes, 249
Chest wall
abscess, 249
palpation, 249
tumor, 249
Chest x-ray, 245
vs. physical examination, 278-279
portable, limitations of, 278-279
Cheyne-Stokes respiration, 99, 100, 502
causes of, 100
Chiari-Frommel syndrome, 242
Chicano, 72
Chickenpox, 194
Chicken skin, 113
Chicken soup, 283
Chief complaint, 27
definition of, 34
eliciting, 13-14
in medical record, 64-65
statement of, 34
Children
body measurements in, 83
posterior midline tumors in, 478
upper extremity reflexes, 494
Childress’ test, 427
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Chills
bed-shaking, 37
shaking, 38-39
Chlamydia, 392, 401, 404
Chloasma, 405
Chloral hydrate, 229
intoxication, 471
Chloroform, 229
breath odor caused by, 228
Chloroquine, 127
effect on nails, 132
Chlorpromazine, 106
Cholangiocarcinoma, 378
Cholecystitis, 374, 379
Murphy’s sign of, 386
Cholelithiasis, 386
Cholera, 545
Cholesteatoma, 210
Cholesterol crystals, in joint fluid, 552
Cholesterol emboli, 192
Chondromalacia, 427
Chondromas, transillumination of, 123
Chopsticks, 509
Chordae tendinae, ruptured, 302, 316
Chorda tympani, 460
Chordee, 392
Chorea, 472, 473—-474, 502
types of, 473-474
Chorea mollis, 474
Choreoathetosis, 474
Chorioadenoma destruens, 407
Choriocapillaris, 185, 192, 197
Choriocarcinoma, 407
Choriomeningitis virus, 237
Chorioretinitis, 192—-193, 195
acute, 192
chronic, 192
healed, 194195
Choroid, 197
Choroidal arteries, 192
Choroidal sclerosis, 185, 187, 191
Choroidal tubercles, 192
Choroidal tumors, 194
Christian’s dictum, 117
Chromium poisoning, 217
Chronic leukemia, 194
Chronic obstructive lung disease. See
Chronic obstructive pulmo-
nary disease
Chronic obstructive pulmonary disease,
127, 133, 247, 277, 340
orthopnea of, 81-82
posture in, 106
rales of, 264
Chronic pulmonary disease, abnormal
venous pulsations in, 364
Chvostek reflex, 489-493
places to search for, 497
Cigarettes, 148
Ciliated bronchial epithelium, 553
Cilioretinal vessel, 181-182
Ciliospinal reflex, 504
Cimetidine, gynecomastia associated
with, 242
Circinate balanitis, 392, 429
Circulating anticoagulant, 542
Circulation time, 358-359
correlation with cardiac output

(index), 369
determination, indicators used in,
369
prolonged, 369
shortened, 369
Circumcision, 391
Circumstantiality, 19, 466
Cirrhosis
biliary, 119
of liver, 218, 382, 461
and gynecomastia, 242
hepatic bruits with, 378
salivary gland swelling with, 237
Clarity, 37
Claudication, 342
Claw hand deformity, 505
Clear-cell adenocarcinoma, vaginal, 403
Cleft palate, 222
submucosal, 226
Clergyman’s knee, 426
Clever Hans, 520
Click, jugular or clavicular presystolic,
366
Climbing asynergia, 488, 491
Clinica data, logical handling of, 532
Clinical examination
art of, 4
science of, 3-4
Clinical medicine, probabilistic, 529
Clinical microscopy, 543
Clinical reasoning, principles of, 529
Clinodactyly, 441
Clitoris, 401
Clonus, 494, 502, 503
feigned, 503
Clostridium tetanus, 416
Clotting disorder, 164
Clotting factor, deficiency, 542
Clotting time, 542
Clubbing, 134
congenital, 134
Clue cells, 406
Coarctation of aorta. See Aorta,
coarctation
Coats’ syndrome, 192, 196
Cocaine, 217
Coccidioidomycosis, 113, 193, 194, 443
Codeine, intravenous, 107
Coffee-grounds emesis, 41
Cogan’s syndrome, 176
Cogitation, 309
Cognitive examination, 20, 516—-518
abbreviated, 30
Cogwheel rigidity, 475
Coin test, 271-273, 280
Cold agglutinins, 544
Cold sores, 222
Cole-Cecil murmur, 325
Collagen vascular disease/disorder, 109,
162, 198, 417, 546
Collar, and carotid sinus syncope,
340-341
Collateral ligaments, testing, 428
Colonic carcinoma, 374, 387
Colonic polyps, 115, 196
prevalence of, 135
Color card, 37
Colorectal carcinoma, 196

Color intensity, 156
Colpocele, 403
Coma, 145, 517
bullae in, 112
corneal reflexes lost in, 457—-458
metabolic, 153
Comatose patient
grasp reflex in, 503-504
testing, for midbrain disease, 479
Coma vigil, 515
Common cold, 227
Compass test, 473
Compensation neurosis, 510, 513, 522
Compensatory pause, 96-97
Compliance, 45
definition of, 4
Comprehension, testing for, 468
Compulsion, 521
Computerized perimetry, 182
Condylomata, 412
cervical, 405
Condylomata acuminata, 392, 402
Condylomata lata, 392, 402
Confidence, patient’s, winning, 9
Confidence limits, 95%, 367
Confidentiality, 9
of recorded interview, 15
Congenital adrenal hyperplasia, 392
Congenital anomalies, 314
Congenital heart disease, 134, 147, 191,
245, 295, 321-322, 363
murmurs of, 300
Congenital phlebectasia, 107
Congenital syphilis. See also Interstitial
keratitis
facies of, 148
teeth in, 224
Congestive heart failure, 191, 316, 324,
332, 358, 471
correlative signs of, 362—-363
edema due to, 445
high-output, 369
vs. low-output, 358
Kussmaul’s sign in, 361
low-output, 369
orthopnea of, 81
pleural effusion in, 275
vs. pressure in, 360
rales of, 264
tachypnea in, 99
Conjugate gaze, 454
palsy, 455, 456
vertical, paralysis of, 455
Conjunctiva
bulbar, 163
examining, 163-164
hemorrhage, 164
palpebral, 163
Conjunctival chemosis, unilateral, 145,
164
Conjunctivitis, 204, 455
acute, 166-167
differential diagnosis, 167
epidemic viral, 141
Connective tissue diseases, 217
Conner’s sign, 256, 324
Consciousness
altered levels of, definitions of, 517



testing, 516—518
Consistency, 37
Consolidation
above effusion, 251
with closed bronchus, 249, 255
diagnosis, self-study, 274
textbook findings in, 280
diagnosis, based on location of
findings, 275
egophony with, 270
findings in, 268
intrapulmonary, 254
of lung, 254-255
with open bronchus, 255
diagnosis, self-study, 274
textbook findings in, 280
pulmonary, breath sounds with, 259
right lower lobe, 258
signs of,, by percussion and
auscultation, 324
Constipation, 202
Constrictive pericarditis, 246, 283, 285,
286, 295, 306, 327, 358
abnormal pulsations in, 365
findings in, 361
hepatojugular reflux in, 362
Kussmaul’s sign in, 361
pressure in, 360
Contact dermatitis, 107, 112, 436
Contralateral femoral test, 423
Control group, prospective, 529
Conversion, 482, 488
definition of, 4
Conversion hemiparesis, 491
right-sided, 494
Conversion paralysis, 492
Conversion reaction, 465, 472, 483, 510,
522, 524
oculomotor, 459
Convulsion, 456
Coombs murmur, 321
Coordination, testing, 476~481
COPD. See Chronic obstructive pulmo-
nary disease
Cope’s iliopsoas test, 379
Copper wiring, 201
Coracobrachialis muscle, testing, 485
Corkscrew hair, 127, 130
Cornea, 165-166
opacities of, 176-177
Corneal injury, 165
Corneal reflex, 455, 457-458, 462, 523
Corneal scarring, 204
Corneomandibular reflex, 458
Corona radiata, 108
Coronary arteriovenous fistula, 304
Coronary artery disease
Frank sign, 207-209
ophthalmoscopic changes in
patients with, 191
Corrigan pulse, 140, 144, 311, 332-333
Cortical blindness, 514-515
Cortical disease, 457
Cortical lesion
bilateral, 503
conjugate gaze deviation with, 454
localizing, 483
Cortical release sign, 458

Corticosteroid therapy, 162
Corticotrigeminal tract, supranuclear
interruption of, 458
Costal excursion, in hemiparesis, 483
Costal expansion, palpation, 250
Costal fringe, 108
Costochondritis, 249
Costoclavicular test, for costoclavicular
syndrome, 344
Cotton wool exudates, 191, 192, 199
causes of, 192
Counterphobic behavior, 28
Countertransference, 26
Coup de sabre, 147
Courvoisier’s law, 386
Cousin diseases, 80
Cover test, 160, 161
Cowper’s bulbourethral glands, 412
COWS (mnemonic), 480
Coxsackie A-16 infections, 226
Cozen’s test, 420
Crackles, 264
Cranial bruits, 470
Cranial dysostosis, 180
Cranial nerve(s)
dysfunction, 145
examination, 451-466
lesions of IX and X, distinguishing,
44
I (olfactory nerve), 218
abnormalities, 462
testing of, 451
II (optic nerve), 451
abnormalities, 462
atrophy, 182, 204
oculomotor palsy, 452
papilledema, 204
III (oculomotor nerve), 160, 451,
462
IV (trochlear nerve), 160, 451, 462
palsy, 453-454
V (trigeminal nerve), 149,
457-458, 462, 495, 523
motor, 456
myasthenia gravis, 457
VI (abducens nerve), 160, 451, 462
lesion, 454
palsies of, 515
palsy, 149, 456
VII (facial nerve), 237, 457-458,
462, 490, 523
Herpes zoster infection, 209
palsies of, 515
palsy, 149, 455, 465, 466
somatomotor portion, 458
somatosensory branch of, 458
visceral motor, 460
visceral sensory, 459-460
VIII (vestibulocochlear nerve), 460,
462
auditory portion of, 460
palsies of, 515
vestibular portion of, 460
IX (glossopharyngeal nerve), 459,
460, 462464
abnormalities, 462
palsy, 466
X (vagal nerve), 459, 462-464
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abnormalities, 462
bilateral loss of, 464
lesion, combination with other
lesions, 464
palsy, 466
recurrent laryngeal branches
of, 464
somatosensory branches, 44
XI (accessory nerve), 44, 464
abnormalities, 462
spinal cord segments,
484-487
XII (hypoglossal nerve), 464465
abnormalities, 462
carcinomatous involvement of,
465
palsy, 465, 466
Cranial trauma. See Head trauma
Craniopharyngioma, 151
Credibility hierarchy, 315
Cremasteric reflex, 504
Creosote, breath odor caused by, 229
Crepitus, 249
Crescent sign, 443
CREST, 108
Cretin, 234-235
Cretinism, 421
Cribriform plate, fracture of, 218
Cricothyroidotomy, 261
Crohn’s regional enteritis, 402, 412
Crossed straight-leg raising sign, 423
Croup, lung sounds with, 262
Crouzon’s disease, 119, 162
Crown-to-pubis/pubis-to-floor ratio, 441
Cruciate ligaments
customary test, 428
Ghormley’s test, 428
Cruveilhier-Baumgarten disease, 378
Cruveilhier-Baumgarten murmur, 378
Cruveilhier-Baumgarten syndrome, 378
Cryofibrinogenemia, 440, 546-547
Cryoglobulinemia, 110, 112, 191, 201,
202, 440, 546-547
Cryptococcus, 119, 194
Cryptogenic memory, 263
Cryptogenic (word), 135
Cuff hypertension, 88
Cullen’s sign, 109, 372, 408
Cup/disc ratio, 181
Cupid’s bow, 371
Curschmann spirals, 552
Cushing’s syndrome, 41, 83, 147, 218,
231, 461, 545
abdominal striae in, 373
Cusum plot, 102
Cutaneous abdominal reflexes, 504
Cutis laxa, 418
Cutis marmorata, 107
Cyanide poisoning, 229
Cyanosis, 107, 127
differential, 107
harlequin, 107
reverse differential, 107
Cyclic neutropenia, 226
Cyclophosphamide, effect on nail color,
132
Cyst(s)
bone, 431
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Cyst(s)—continued
breast, 241
epididymal, 395
lung, 265
Nabothian, 405
of neck, 231
oropharyngeal, 221
thyroglossal, 234
transillumination of, 123
urachal, 407
Cystic fibrosis, 134, 191, 218
lung sounds with, 262
Cystic hygroma, 231
Cystic serofibrinous arachnoiditis, 470
Cystocele, 403
Cytomegalovirus, 177, 194

Dahl’s sign, 106
Darier’s disease, 123
splinter hemorrhages in, 132
Darier’s sign, 121
Deadfall hammer, 494
Deafness, 130
conductive, 461
sensorineural, 461
unilateral, 461
De Briquet’s syndrome, 67
Decerebrate posture, 456, 475
Decholin circulation time, 369
Decompressive barotrauma, 198
Decongestants, overuse of, 217
Deep pain, 509
Deep peroneal nerve, 484, 485
Deep tendon reflexes, 494-501
grading system, 497
Deep vein thrombosis, 366-369
Degenerative joint disease, 435
Dejerine- Sottas disease, 474
Delirium, 18, 517
Deltoid muscle
resistance testing, 482
testing, 485
Delusions, 518-520, 523-524
definition, 518
differential diagnosis of, 520
Demeclocycline, 107
Dementia, 18, 517, 520
reversible, 518
De Morgan spots, 117-118
De Musset’s sign, 147, 311
Dengue, 417, 461
Dental abscess, 224, 228-229
Dental caries, 226
Deoxyhemoglobin, 107, 127
Depression, 520-522
characterologic (neurotic), 521
diagnostic criteria for, 524-525
drug-induced, 521
endogenous, 521
in parkinsonism, 475
speech in, 466
Depressive pseudodementia, 518
Depth perception, 478, 515
de Quervain’s thyroiditis, 141, 232
Dermatitis herpetiformis, 112, 402
Dermatofibroma, 112
Dermatoglyphs, palmar, 437
Dermatographism, 121

Dermatomyositis, 107, 134, 157, 191,
193, 194, 198, 441
Dermatophytoses, 436
DES, in utero exposure to, 406
Descemet’s membrane, deposition of
copper, 166
Desferrioxamine, 550
Designer drugs, tremor caused by, 474
Desmoid tumor, 196, 407
d’Espine’s sign(s), 260, 267, 268,
270-271
false positives, 267
DeWeese test, 351
Diabetes mellitus, 107, 118, 119, 125, 181,
191,193-194, 196-200, 209,
218, 394, 461
and ankle jerks, 501
and gynecomastia, 242
lower extremity findings in,
442-443
salivary gland swelling with, 237
thoracoabdominal neuropathy, 375
Diabetic autonomic neuropathy, 514
Diabetic dermopathy, 443
Diabetic ketoacidosis, 264, 547
breath odor in, 228
Diabetic neuropathy, 477, 508
prolonged ankle jerk of, 501
Diabetic papillopathy, 179
Diabetic retinopathy, 201
Diabetic shin spots, 443
Diagnosis, 452
definition of, 4, 539
by exclusion, 530, 536
importance of negative test,
537
increasing level of complexity,
538-539
medical, 64
by observing natural history, 539
psychologic, 64
sequence of testing for, 537-538
social, 64
utilizing data from history and
physical examinations,
536-537
Diagnostic conclusion, in history, 44
Diagnostic equipment, 2-3
Diagnosticity, definition of, 7
Diagnostic signs. See also Sign(s)
evaluation of,, 6-8
Diagnostic strategies, 536
Dialysis, and cervical venous hum, 366
Diaphragm. See also Hemidiaphragm
weakness or paralysis of, 247-248
Diaphragmatic excursion, determination
of, by percussion, 258
Diaphragmatic rupture, auscultatory
findings with, 266
Diarrhea, 37, 40
Diastole
early, 69
late, 69
long, 313
Diastolic filling dysfunction, 285
Diastolic rumble, increases with
inspiration, 323
Dicrotic notches, 344

Dicrotic pulse, 333
Differential diagnosis, 529, 530,
533-539
beginning, 533
in case record, 71-72
formulating, 534-535
going up to next level of complexity,

as guide to reading, 533
preparing, from case record, 534
Digital arteries, tests for, 345
Digital gangrene, 440
Digitalis intoxication, 98
differential diagnoses of, made with
carotid sinus pressure, 338
Digital pitting scars, 431
Dimple sign, 112
Dinkler’s sign, 464—465
Diphtheria, 227, 490
odor of, 228
Diplopia, 454, 455, 462
Direct extensor thrust, 503
Disc Driisen, 181
Disc herniation, 421, 423
Discoid lupus erythematosus, 107, 165
Discoid rash, 149
Disc rupture, central, 423
Disease
definition of, 4, 43—-44
vs. syndrome, 44
Disequilibrium, 462
Disorientation, 516
examination for, 18—-20
in time
false negatives for, 19-20
false positives for, 19
types of, 18—19
Disseminated gonococcal infection, 112
Disseminated lipogranulomatosis, 202
Distal interphalangeal joints
osteoarthritis, 436
psoriatic arthritis, 435
Distraction, 499
Diuretics, dysgeusia with, 461
Diverticulitis, 407, 412
DNA antibodies, 149
Dohle bodies, 544
associations, 545
Doi’s sign, 501
Dolichocephalic, 148
Doll’s eye reflex, 455, 479
Dolor, 417
Dolor pectoris, 37
Doom, impending, sense of, 37
Dopaminergic blockers, 476
Doppler (echocardiography), 299, 319,
326, 331, 347
vs. clinical examination, 325-326
false-positive rates for, 326
Dorsal columns, 451, 509
signs potentially related to, 476
tests of, 476
Dorsalis pedis artery, examination, 350
Dorsalis pedis pulses, congenital
absence of, 350-351
Dorsalis pedis-to-brachial systolic blood
pressure ratio, 351
Dorsal lithotomy position, 400



Dorsal scapular nerve, 485
Dorsiflexion reflexes, 503
Double aortic arch, 334
Double leg raising, 424
Double pulse, with aortic dissection, 346
Double question, 35
Double simultaneous stimulation, 457,
514
Dowager’s hump, 421
Down’s syndrome, 164, 207, 223, 437
palate of, 225
Doxorubicin, 133
effect on nail color, 132
Doyle, Arthur Conan, 459
Drawer sign, 428
Drepanocytes, 544
Dressler’s sign, 324
Drop-arm test, for rotator cuff tear, 419
Drop heart, 276, 287
Drop test (Nylen, Barany, Hallpike
maneuver), 481
Drug abuse, 140, 522
interview of addicted patient, 23
intravenous, talc embolism in, 198
noting, in history, 46
signs of, 119-121, 126
Drug history, 45-46
Drug intoxication, 480, 518
Drug reactions, bilateral parotid swelling
with, 237
Drugs. See also Designer drugs
depression induced by, 521
frequently associated with
impotence, 42
over-the-counter, 45-46
parkinsonism induced by, 476
prescription, 45-46
noting, in history, 45
recording, in past medical history,
67
recreational, 46
Driisen, 181, 193, 198
size of, 175
Dry eyes, 157
Dry mcuth, 222
Dubini’s chorea, 474
Duchenne’s pseudohypertrophic
muscular dystrophy, 432
Dupuytren’s contracture, 438, 439
associated diseases, 440
prevalence of, in various diseases,
440
Dupuytren’s fracture, diagnostic
measurements, 430
Durga syndrome, 40
Duroziez murmur test, 334
Duroziez’s sign, 310-311, 312, 325
Dysacusia, 108
Dysarthria, 466
Dysdiadokokinesia, 477
Dysesthesia, 472
Dysgammaglobulinemia, 108
Dysgeusia, 460, 462
Dyskinesia, 476
buccolingual, 476
facial, 148
Dysmenorrhea, 43
Dysmetria, 478

Dyspareunia, 43, 401
Dysphagia, 515
Dysphagia lusoria, 236, 344
Dysphonia, 515
Dysplastic melanocytic nevi, 112
Dyspnea, 464

paroxysmal nocturnal, 81
Dysproteinemia, 194
Dystonia, 147, 475

Eales’ syndrome, 181, 191, 192, 197,
201-202
Ear canal
blood in, 210
inspection, 210
Eardrum
examination of, 210
herpetic vesicles on, 458
Earlobe crease, 207-209, 213-214
Earlobe histiocytes, 545
Ears, 207-214. See also Cartilage
auscultation, 211
external inspection, 207-208
internal inspection, 209-210
recording examination of, 68—69
Eaton-Lambert syndrome, 501
Ebstein’s sign, 323
Ecchymoses, 109
abdominal, 372
in anterior abdominal wall, 109
iatrogenic, 109
lower extremity, 443
paramalleolar, 109
perianal, 412
periumbilical, 372
posttraumatic, 440, 447
raccoon eyes, 145-146
saddle distribution, 110 -
in scurvy, 110-111
suborbital, of amyloidosis, 109
ECHO 9 virus, 226
Echocardiogram, 319
M-mode, 360
Ectopic ACTH syndrome, 105
Ectopic beats, 96
Ectopic lens, 177
Ectopic pregnancy, ruptured, 372, 407
Ectopic rhythms, 365
Eczema, 123
Edema, 226, 514
acute, 445
capillary, 445-446
cardiac, 157
chronic, 445
dependent, 444
idiopathic, of women, 446
of palate, 225
periorbital, 157-158
pit recovery time, 444446
pitting, 367, 444
differential diagnosis of,
445-446
retinal, 188, 199, 202
scrotal, 394
Education, definition of, 4
Ego-alien, 521
behavior, 23
Egophony, 249, 268-270, 280, 374
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false positives, 270
within Grocco’s triangle, 256
Ego-syntonic, 521
behavior, 23
Ehlers-Danlos syndrome, 119, 162, 316,
318, 418, 420, 441
Ejection clicks, 305-306
Elbow(s)
dark, 240
examination, 419-420
extension of, 486
flexion of, 485
grey, 435
inflamed, 435
range of motion, normal, 419
Elderly
carotid upstroke in, 332
interviewing, 21-22
Electrical alternans, 96
Electrical chorea of Bergeron and
Henoch, 474
Electroencephalogram
in acute organic brain syndrome, 21
with chronic organic brain
syndrome, 21
in metabolic epcephalopathy, 18
Elephantiasis, 394
Elephant skin, 134
Elfin facies, 314
Elliptocytosis, 544
Emotional (or mimetic) palsy, 458
Empathy, development of, 10
Emphysema, 245, 246, 248, 257, 259,
288
physical findings in, 275-276
spontaneous mediastinal, 306—307
subcutaneous, 249, 272
unilateral, 276
wheezes with, 261
Empiric, definition of, 4
Empyema, 134, 249
chronic, 422
Encephalitis, 153, 161, 162, 242, 515
viral, 475
Encephaloocular arteriovenous fistulae,
197
Encephalotrigeminal angiomatosis, 197
Endarteritis, 438—440
Endocardial fibroelastosis, Kussmaul’s
sign in, 361
Endocarditis, 134, 164, 200, 438-440
bacterial, 107, 108, 197, 198, 224
subacute, 440
infective, 316, 321, 323
sphater hemorhages in, 132
nonbacterial thrombotic (marantic),
440
and white-centered hemorrhage,
198
Endocrinologists, non-existent, 436
Endometrial cancer, 406, 407
Endometriosis, 43, 408
Endometritis, 407
Endomyocardial restrictive disease,
Kussmaul’s sign in, 361
Enophthalmos, 170, 451
Entamoeba histolytica, 194, 402
brain abscess, 177, 196
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Enterocele, 403
Enteroptosis, 491
Enterovirus infections, 110
Entrapment neuropathy, 423, 424, 507
Eosinophilia, 545
radiation-induced, 545
urinary, 552
Eosinophilic cystitis, 552
Eosinophils, 553
Epicondylitis, test for, 419-420
Epidermolysis bullosa dystrophica, 122
Epididymal cyst, 395
Epididymal lesions, 396
Epididymis, 395
palpation, 395
Epididymitis, 396
acute, 394
Epididymo-orchitis, 396
Epiglottis, 228
inspection, 221
Epiloia. See Tuberous sclerosis
Epimyocardial fibrosis, Kussmaul’s sign
in, 361
Epinephrine, tremor caused by, 474
Epispadius, 392
Epistaxis, 145, 202
Epulis, 405
Equatorial streaks, 193
Erb’s palsy, 488
Erb’s test, 488
Erosive lichen planus, 226
Errors. See also Logical fallacies
alpha (type I), 7, 187, 188, 424
beta (type II), 7, 187, 188, 424
Erysipelas, 194
Erythema, 106-107
Erythema ab igne, 107
Erythema chronicum migrans, 111
Erythema multiforme, 112, 402
Erythema multiforme bullosum, 226
Erythema nodosum, 443
Erythrasma, 108
Erythrocyte sedimentation rate, 541
Erythromelalgia, 134
Erythroplasia of Queyrat, 402
Esophageal diverticulum, breath, 229
Esophageal intubation, chest auscultation
with, 259
Esophageal webs, 133
Esophagus, carcinoma of, and sclerodac-
tyly, 442
Esophoria, 161
Essential hypertension, 88—89, 348
Ethchlorvynol, 229
Ether circulation time, 369
Ethylene glycol intoxication, 551
Eulenburg’s paramyotonia congenita, 417
Euphoria, 521-522
Eustachian tube, blocked, 210, 214
Ewart’s sign, 256-258, 324
Exanthems, 111
dry, 227
Excluders, 532
Excoriations, 119
Exophoria, 161
Exophthalmos, 158, 232
unilateral, 158
Expectant, definition of, 4

Experience, diagnostic ability, 539
Experimenter effect, 520
Extensor carpi radialis longus muscle,
testing, 486
Extensor carpi ulnaris muscle, testing,
486
Extensor digiti quinti proprius muscle,
testing, 487
Extensor digitorum communis muscle,
testing, 487
Extensor digitorum longus muscle, test-
ing, 485
Extensor hallucis longus muscle
testing, 485
weakness in, 482
Extensor indicis proprius muscle, test-
ing, 487
Extensor pollicis brevis muscle
stenosing tenosynovitis, 420
testing, 486
Extensor pollicis longus muscle
stenosing tenosynovitis, 420
testing, 486
Extensor reflex, crossed, 503
External carotid artery, bruits, vs. inter-
nal carotid artery bruits, 343
External ear
deformities of, 207
palpation, 209
External genitalia, female, 401
External jugular vein, left, selective
distention of, 363
External maxillary artery. See Facial
artery
Extra-articular structures
inspection, 417
palpation, 417
Extracorporeal diagnosis, 228
Extraocular movements, testing,
158-162
Extraocular muscles, 451-454
Extremity. See also Lower extremity;
Upper extremity
warm pulseless, 346
Eye(s). See also Dry eyes; entries under
Pupil; Red eye
anterior chamber, 167-169
depth, 177
checking, 167-168
arteriovenous changes in, 186—189
connecting cilium, 197
exudates, 191-192
ganglion cell layer, 197
hemorrhages, 196—198, 200, 201
inner nerve fiber layer, 196
inner nuclear layer, 196
internal limiting membrane, 196
myelinated nerve fibers, 179-180,
194
neovascularization, 199, 201
with diabetes mellitus,
173-174
in order of examination, 155
outer nuclear layer, 196
outer plexiform layer, 196
parallel layers, 196
pigment cells, 196
pigment epithelium, 196

primary position, 451
recording examination of, 68
red spots in, 195-198
sagittal section of, 196
tumors of, 180, 188
Eyeball
auscultation, 202
bruits, 202, 343
palpation, 169
propulsion of, 158—159
Eyebrows, 124
Eye closure, spontaneous unilateral, 455
Eyelid
heliotrope rash on, 157
hemorrhage, 145
inspection, 157
Eye movements, 462. See also Gaze
saccadic, 162

Fabere sign, 424
Fabry’s disease, 191. 316, 321, 394
Facial artery, 343
reversal of flow, 342
Facial dyskinesia, 148
Facial expression, 148-149, 376
with abdominal pain, 376
in parkinsonism, 475
peripheral vs. central palsy, 458
Facial hypoplasia, 461
Facial nerve. See Cranial nerve(s), VII
(facial nerve)
Facial numbness, 462
Facial palsy, 459
central, 458
emotional vs. volitional, 458
peripheral, 458
supranuclear vs. nuclear or
infranuclear, 483
Facial paresis, 455, 456, 462
Facies, 147-149
Facts, vs. information, 33
Fairbank’s apprehension test, 428
Fall
biphasic, 472
of malingerers, 477
Fallen arches, 472-473
Fallopian tubes. See Oviducts
False positives, definition of, 8
Familial dysautonomia, 223, 461
Familial hyperphosphatemia, with meta-
static calcification, 186
Familial lymphedema, 446, 447
Family, excluded from participation in
patient’s personal interview, 10
Family history, 49, 53
Fantasies
dealing with, 29
definition of, 29
Fasciculation, 493-494
definition, 493
pernicious, 493
Fat embolism, 108, 193, 194, 198, 200,
201, 430, 551, 554
Fat stain, 551
Fears, patient’s, listening to, 22
Fechtner syndrome, 544
Feet, in acromegaly, 444
Felons, 134



Female patient, draping, 239
Femoral artery
auscultation, 350
common, 350
dynamic auscultation, 350
palpation, 349-350
proximal superficial, 350
stenosis, 350
superficial, 350
Femoral artery pulse, 344
Femoral bypass graft, impending
occlusion, 350
Femoral head
aseptic necrosis of, 431
fracture, 424
impacted, 431
Femoral nerve, 423, 484, 500
Femoral nerve traction test, 423
Femur, fractures of, 430-432
Ferric chloride test, 550
Festination, 472
Fetor hepaticus, 228
Fever, 101-102, 234, 310
change in, 102
definition of , 101
double-humped, 101
double quartan, 101
double quotidian, 101
epigastric murmurs in, 377
extremely high, 102
factitious, 101
hectic, 101
hypothalamic, 102
intermittent, 101
Pel-Ebstein, 101
pulse rate in, 102
quartan, 101
quotidian, 101
relapsing, 101
remittent, 101
saddle-backed, 101
sustained, 101
tertian, 101
triple quartan, 101
of unknown origin, 399
Fever blisters, 222
Fibrillation. See Muscles
Fibrinogen, 541, 543
Fibrinolysis, 543
accelerated, 543
Fibromuscular hyperplasia, 349
Fibrosarcoma, 242
Fibrositis, 416
50/50 Mixing test, for circulating
anticoagulants, 542-543
Findings. 534
combinations of, 537
Finger(s)
abduction of, 487
adduction of, 487
clonus, 503
clubbing. See Clubbing
examination, 440-441
extension of, 487
flexion of , 487
purpleness of, 441
stains, 441
trauma, 134

ulnar deviation of, 435
Finger agnosia, 514
Finger drop, 505
Finger flexion reflex, 496-497
Finger flexor reflex, 498
Fingernails, 127
Finger-to-nose test
cerebellar, 478
vestibular, 479
Finger wrinkling. 514
Finkelstein’s test, 420—421
First dorsal interosseus muscle, testing,
487
Fistula-in-ano, 412
Fistula test, 213
Flail chest, 246
Flame hemorrhage, 197, 202
causes of, 197
Flank bulge, 380
Flanks, discoloration, 372
Flexor carpi radialis muscle, testing, 486
Flexor carpi ulnaris muscle, testing, 486
Flexor digitorum longus muscle, testing,
485
Flexor digitorum profundis muscle,
testing, 487
Flexor digitorum sublimis muscle,
testing, 487
Flexor hallucis longus and brevis muscle,
testing, 485
Flexor pollicis brevis muscle, testing,
486
Flexor pollicis longus muscle, 507
testing. 486
Flexor pollicis longus tendon, 497
Flight of ideas, 466
Flint murmur, 321, 325
differential diagnosis of, 325
Flow-directed balloon-tip (Swan-Ganz)
catheter, 360
Fluid wave, 380
Fluorescein circulation time, 369
Fluorescein staining, of cornea, 166
Fluorescence. See Wood’s light
Fluororetinography, 202
Fluorouracil, effect on nail color, 132
toxicity, 474
Flurosis, 130
Fly-catcher dyskinesia, 476
Folate deficiency, 222, 544
Folie musculaire, 473
Fomites, 395
Foot
acral enlargement, 435
eversion (pronation) of, 485
inversion (supination) of, 484
Foot drop, 473
Foramen ovale, probe-patent, 322
Forced choice, 22
Forced expiratory time, 273, 276
Forced expiratory volume at I second,
235, 245, 259
Fordyce lesion, 393-394
Forearm
pronation of, 486
supination of, 486
Forehead, wrinkling of, symmetrical,
458
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Foreskin, 391
Forestier’s sign, 422
Forgacs’ Notation, 69, 70, 73
Forgetfulness, 18
Forrest reagents, 550
Fouché’s ausculted internal rotation of
tibia, 428-429
Fournier’s gangrene, 394
Fox-Fordyce disease, 401
Fracture(s). See also Skull fracture
of cribriform plate, 218
detection of, 271
Dupuytren’s, diagnostic measure-
ments, 430
femoral head, 424, 431
of femur, 430-432
findings associated with, 430
of humerus, 431
middle fossa, 210
of patella, 426
Pott’s, 430
of pubic rami, 430-432
of rib(s), 249, 430
auscultatory findings with, 266
spinal, 422
Franco-Prussian War, 312
Frank creases. See Earlobe crease
Freckles, axillary, 114
Fremitus, 250-251, 280
Freud, 6, 488
Frey syndrome, 237
Friction rub. See also Pericardial friction
rub
heard over abdomen, 378—379
hepatic, 378, 383
pleural, 265
Friederich’s sign, 365
Friedman, B., 1
Friedrich’s ataxia, 180, 422, 444
Frigidity, 42-43
Froment’s newspaper sign, 505
Frontal artery, 343
Frontal bossing, 147
Frontal cortical infarcts, 455
Frontal lobe lesions, 477, 514
conjugate gaze deviation in,
454-455
Frontal lobe sign, 504
Frontal lobe tumor, 218
Frostbite, 209, 440, 447
Functional, definition of, 5
Fundus, 176. See also Retina
black pigmentation of, 193
pseudoexudates in, 193-194
tigroid, 185
Fundus oculi, microvasculature, 351
Fundus xerophthalmicus, 194
Fungal infection, 133
of ear, 210
Fungiform papillae, absence of, 223
Funnel chest, 245
Funny spells, 516
Furuncle, 210

Gaenslen’s sign, 424

Gag reflex, 462

Gairdner’s coin test, 271-273, 280
Gait, 471-473
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Gait—continued
abnormality
induced, 473
spontaneous manifestations of,
471-472
auscultation of, 473
cerebellar, 472
circumduction, 472
parkinsonian, 475
patient’s, 8283
scissors, 472
steppage, 472, 473
wide based, 472
wide pedestaled, 472
Galactorrhea, 242
Galileo, 530
Gallavardin phenomenon, 318—319
Gallbladder
cancer, 386
examination of, 386
Gallbladder disease, 375
Gallops. See Heart sounds
Gangliosidosis, 223
Gangrene. See also Gas gangrene
digital, 440
Gangrenous stomatitis, 226
Ganser’s syndrome, 19
Gardnerella vaginalis, 403, 406
Gardner’s syndrome, 196
Gargoylism, 223
Girtner maneuver, 357
Gaseous distention, acoustic muffling
produced by, 255
Gas gangrene, 122
odor of, 229
Gastric carcinoma, 141
and Trousseau’s sign, 368
Gastric outlet obstruction, 273, 379
Gastric tube, placement, auscultation
after, 379
Gastrocnemius muscle
paresis of, 473
testing, 484
Gastrointestinal disease, epigastric
murmurs in, 377
Gastroparesis, breath in, 229
Gaucher’s disease, 162
Gaussian distribution, 359
Gaze. See also Doll’s eye reflex
cardinal directions of, 158—162,
453-454
deviate downward, 456
paralysis of, 454-456
tests of, 451
Gaze palsy, horizontal, 454-455
Gaze preference, 454, 514
Geheim Rath, 312
Gemelli muscle, testing, 484
General Varus test, 428
Geniculate ganglion, 460
lesions distal to, 458
Genitalia
female, 399-408
trauma, 401
male, 391-397
Genu amoris, 426, 427
Genu remoris, 426
Geographic erythema, 149

Geographic tongue, 223
Gerbode’s sign, 347
Gerhard’s sign, 312
Gerhardt’s syndrome, 464
Gerstmann’s syndrome, 514
Geste antagonistique, 416
Ghormley’s test, 428
Giant bulla, percussive auscultation for,
272
Giant cell aortitis, 344
Giant cell arteritis, 224
Gibbus, 421
Gibson’s murmur, 304
Giedion’s syndrome, 441
Gingiva
black, 224
inspection, 221
Gingival-labial fold, dry, 226
Gingivitis, acute necrotizing ulcerative,
226
Gingivostomatitis, herpetic, 226
Girdle muscular dystrophy, 472
Glaucoma, 156-157, 167, 181-182, 197,
202
absolute, 165
acute, 166—167
acute narrow-angle, 166—168
normal pressure, 167
wide-angle, 167-168
Glioma, 151, 203
Globulin, 541, 544
Glomerulonephritis, 446, 551, 552
Glomus tumor, 132
Glossitis, 223
Glucagonoma syndrome, 111
Glucose oxidase test tape, 218
Glutethimide intoxication, 471
Gluteus maximus muscle, testing, 484
Gluteus medius and minimus muscles,
testing, 484
Gluteus muscles, weakness of, 472
Glycogen storage disease, 223
Goiter, 227, 233, 236, 249, 464
hypothyroid, 231
retrosternal, 231, 249
Goitrogen, dietary, 234
Goitrous cretinism, 234
Goldmann perimetry, 156, 182
Gold therapy, 460
Golem, 387
Gonadal dysgenesis, 436
Gonococcal culture, 404
Gonococcal infections, 396
Gonococcal sepsis, 440
Gonococcus, 403
Gonorrhea, 392, 401, 406
Goodell’s sign, 405
Gordon’s test, 502-503
Gorlin formula, 320
Gottron’sknuckle patches, 441
Gottron’s sign, 107
Gout, 165, 321, 429, 436
diagnostic criteria for, 431
tophaceous, 134, 435, 436
Gracilis muscle, testing, 484
Gradenigo’s syndrome, 149
Graefe’s lid lag, 158
Graham Steell murmur. See Steell’s

murmur
Gram-negative bacteria, overdecolorizing,
553

Gram stain, 392, 406, 553

of buffy coat, 546

of conjunctival scrappings, 167

of plasma, 546
Grand mal seizure, 493
Granulocytic leukemia, 437
Granuloma annulare, 436
Granuloma inguinale, 392, 393, 402
Granulomatosis, 167
Grasp reflex, 503-504

pedal equivalents of, 503, 504
Graves’ disease, 232, 234

eye signs of, 158
Graves’ hyperthyroidism, 234
Graves’ ophthalmopathy, 164
Graves’ speculum, 404
Greater saphenous vein

percussion test, 368—369

tests, 368
Greater trochanteric bursitis, 424
Grey Turner’s sign, 109
Grief-and-mourning, 521
Grief reactions, 521
Griffith’s sign, 158
Grinding test, 427
Grocco’s triangle, 255-256
Grunting, 99
Guillain-Barre reflex, 503
Guillain-Barre syndrome, 514
Guillotine, 85
Guinea pig, patient who refers to himself

as, 26

Gums, 224-225

bleeding of, 224

hypertrophy of, 224
Gustatory sweating, 237
Gynecomastia

etiology, 242

prevalence, 242

significance of, 242

Haagensen, maneuvers described by,
239, 240
Habitual attitude, 474
Habitus, 83
Haemophilus influenzae, 112
Hair, 123-127
appearance, 127
axillary, 123
color, 127
distribution of, 123-124
facial, 123
on feet, 125
pubic, 124
texture, 127
Hair cells, of organ of Corti, 461
Hairline, low posterior, 232
Hair loss
diffuse, 126
patchy, 127
Hairy black tongue, 223
Hairy leukoplakia, 223
Halitosis, 229
Hallerman-Streiff syndrome, 162
Hallevorden-Spatz disease, 202



Hallucinations, 21, 518—519
definition, 518
differential diagnosis of, 519
eliciting history of, 518-519
Hallucinogenic psychosis, 520
Hamartomas, 115, 180
Hamman-Rich syndrome, 264
Hammer toes, 443
Hamstring muscles
testing, 484
tight, 422-423, 470
Hand
acral enlargement, 435
bone anomalies, 436
calluses and abrasions on dorsal
surface of, 436
findings in rheumatic diseases,
435-436
nerves to, test of, 504
patient’s, diagnoses made by shaking,
438
range of motion, 420
short fourth metacarpal, 436
tar stains on, 468
ulnar deviation of, 435
vibratory threshold, 250
Handedness, determining, 468
Hand-foot-and-mouth disease, 226, 436
Hand-foot syndrome, in sickle-cell dis-
ease, 436
Handgrip, 308, 313, 325
Hand of the gynecologist, 489, 505
Handshaking, 10
Hand spectroscope, 546
Hannington-Kiff sign, 379, 500
Harlequin sensory defect, 515
Harrison, T., 1
Harrison’s groove, 248
Hashimoto’s thyroiditis, 141, 232
Hatchet face, 417
Haygart’s nodes, 435
Head, 145-153
acral enlargement, 435
auscultatory percussion, 152—-153
movements of, 147
Headache, vascular, carotid artery
compression in, 335
Head bobbing, 147, 311
Head mirror, 215
Head trauma, 145, 162, 218
Hearing loss, 462
conduction, 213
diagnosis of, 213
low-frequency, 461
sensorineural
bilateral partial, 213
partial right, 213
total right, 213
Hearing tests, 211
Heart, 283-327. See also entries under
Cardiac
apex, locating, 287
auscultation, 69, 288-307. See also
Heart murmur(s); Heart
sounds
traditional areas for, 290
base, 290
clinical auscultation, 328-329

globular enlargement of, 248
inspection, 283284
palpation, 284-286
percussion, 286—-288
direct (immediate), 287
Heart block
2:1 AV, 338, 363
diagnosis, 338
2:1block, 337
3:1 block, 337, 363
complete, 337
vagovagal reflex causing, 365
first-degree, 292
second-degree, 94-95, 323, 338
definition of,, 94
Mobitz type I, 95-97, 292,
363
Mobitz type I1, 95, 292-293
sinus exit, 96
2:1 sinus exit, 338
diagnosis, 338
third-degree, 292
Heart disease, 248. See also Ischemic
heart disease
restrictive, venous pressure, 360
Heart failure. See also Congestive hcart
failure
hepatojugular reflux in, 362
left-sided, 164
right-sided, 164
with secondary tricuspid
insufficiency, hepatojugular
reflux in, 362
right-sided backward, 322
Heart murmur(s), 69, 285, 299-305.
See also Bruit(s)
age at onset, 44
and amyl nitrite, 308
with aortic dissection, 346
auscultation, in abdomen, 377-378
bird songs, 316
continuous
differential diagnosis of, 304
epigastric, 378
left upper quadrant, 378
right upper quadrant, 378
continuous vs. to-and-fro, 304-305
crescendo-decrescendo, 300
and cycle length, 308
decrescendo, 301
decrescendo-crescendo, 301
descriptive phrases, 303
diamond-shaped, 300, 317
diastolic, 289, 301, 319
diastolic decrescendo, accompanying
mitral valve disease, 325
differential diagnosis of, 327
dimensions, 69, 299, 300
effect of inspiration, 308
effects of position on, 307-308
ejection murmur, 300
epigastric, 377-378
factors affecting, 325
flow murmurs, 301
holosystolic, 300-301
honk, 317
imitating sound of, 303-304
innocent, 303
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intensity, 303
maneuvers that affect,
307-309
kite-shaped, 300
length of, and severity of insuffi-
ciency, 310
location at which murmur is loudest,
302
midsystolic diamond-shaped ejection
murmur, 315
opening snap, 319
over skull, 151
pitch, 302
with prosthetic valves, 306
pulmonic flow, 241
pulmonic systolic, 303
radiation, 302
right upper quadrant, 383
sca gull, 300, 302-303
shape, 300-302
softer, with decreasing flow, 320
in standing position, 317
systolic, 289, 300-301, 322,
377-378
left upper quadrant, 378
right upper quadrant, 378
and thrills, 285
timbre, 302-303
timing, 299-300
and transient arterial occlusion, 309
and Valsalva maneuver, 309
whoop, 317
Heart rhythm. See also Arrhythmias
irregular, differential diagnoses of,
made with carotid sinus
pressure, 337
rapid, differential diagnoses of,
made with carotid sinus
pressure, 337
regular, differential diagnoses of,
made with carotid sinus
pressure, 337
Heart size
detection of, 271
radiologic values for, 286287
Heart sounds, 69, 329
A2, 290, 293
adventitious, 304-307
diastolic, 306
systolic, 305-306
systolic and/or diastolic,
306-307
average normal threshold curves of
audibility and feeling,
326-327
early diastolic, timing, 306
early diastolic click, 306
early diastolic opening snap, 306
early diastolic pericardial knock,
306
gallops, 296-299
with tachycardia, 297-298
late diastolic pacemaker sound, 306
in neck, auscultation for, 334
P2, 290, 293
soft, 321
quadruple gallop, 297-298
quintuple rhythm, 298
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Heart sounds— continued
S1, 290-293
doubled, 290
followed by early systolic click
S1, 290
identification of, 289
intensity of, 291-292
loud, 319
variability in, 292, 337
S2,24l1, 291, 293-296
amplitude of, 293
fixed splitting of, 294
followed by extra sound, 294
followed by opening snap of
mitral stenosis or tricuspid
stenosis, 296
followed by ventricular gallop,
296
loud, 319
narrow fixed splitting, 296
paradoxical splitting, 294,
295, 313, 314, 324
pseudoparadoxical splitting,
295
relative intensity of A2 and
P2, 294-295
single, 295, 321
soft, 322
splitting of, 293-294
wide fixed splitting, 295-296,
322
widely split, 321
S3, 296-299, 362
location, 298
palpable, 286
response to maneuvers, 298
significance, 298
S4, 296-299, 315
differential diagnosis of, 299
followed by S1 (S4-S1),
290-291
location, 298
palpable, 286, 299
response to maneuvers, 298
significance, 298-299
S1-ESC, 290
S2-opening snap, 360
summation gallop, 297-298
systolic clicks, 305-306
tumor plops, 306
Heart sound simulator, use of, 289
v Heavy-chain disease, 225, 227
Heavy metal poisoning/toxicity, 126
effect on skin color, 105
Heberden’s nodes, 436
Heel, knee, shin test, 477-478
Heel drop, 422
Heel pad
size, 444
thickness, for diagnosis of acro-
megaly, 444
Heerfordt’s syndrome, 237
Hegar’s sign, 405
Helfet’s test, 429
Helmet cells, 544
Hemangioblastic (arteriovenous)
malformation, 151
Hemangioendothelioma, right upper

quadrant systolic murmurs
with, 378
Hemangioma
lung sounds with, 262
right upper quadrant systolic mur-
murs with, 378
senile, 108
Hematemesis
causes of, 39
definition of, 39
Hematocele, 395, 396
Hematocolpos, 401
Hematocrit, estimation of, 127-129
Hematoma
intranasal, 217
of rectus muscle, 407
Hematosalpinx, 401
Hemianesthesia, topographic confusion
test for, 511-513
Hemianopsia, 456
Hemiballismus, 474-475
Hemidiaphragm
left, paralyzed, 257
paralysis, 248-249
percussion, 256258, 288
Hemiparesis, 483-484
differentiation from disorders of
higher cortical centers,
483-487
neurologic left-sided, with
asynergia and athetoid
phenomena, 492
Hemiplegia, 456
Hemochromatosis, 105, 435
Hemodialysis, and supraclavicular
bruits, 344
Hemoglobin, 546
Hemoglobinemia, 548
Hemoglobinopathies, 181. See also
Sickle hemoglobinopathy
Hemoglobinuria, 548
vs. myoglobinuria, 546
Hemolysis, 149, 545
Hemolytic anemia, 440
autoimmune, 108
Hemoperitoneum, 372
Hemophilus vaginalis. See Gardnerella
vaginalis
Hemopneumothorax, succussion splash
with, 273
Hemoptysis
causes of, 39
currant jelly, 552
definition of, 39
Hemorrhage. See also Blot hemorrhage;
Flame hemorrhage; Splinter
hemorrhages; Subarachnoid
hemorrhage; Vitreous
hemorrhage
cerebral, 515
choroidal, 195
conjunctival, 164
in eye(s), 196-198, 201-202
eyelid, 145
intracranial, 197, 198
differential diagnoses of, 456
intraperitoneal, 372
intraventricular, 200

ovarian cyst, 372
pelvic, obturator test in, 379
perifollicular, 130
pontine, 456
preretinal (subhyaloid), 198, 201,
202, 456
etiologies of, 199
psoas, 425
putaminal, 456
retroperitoneal, 372
subretinal, 198
thalamic, 162
thalamic-subthalamic, 456
of tympanic membrane, 146
white-centered, retinal, 197-198,
202
causes of, 198
Hemorrhagic pancreatitis, 388
Hemorrhoids, 412
Hench, Philip, 236
Henoch Schoenlein purpura, 110
Heparin, gynecomastia associated with,
242
Heparin-induced white-clot syndrome,
543
Heparinization, 275
Heparization, 275
Hepatic encephalopathy, 471
Hepatic failure. See Liver failure
Hepatic insufficiency, 446
Hepatic pulsation, 312
Hepatic venous hum, 304-305
Hepatic venous pulsations, 383
Hepatocerebral degeneration, tremor
caused by, 474
Hepatojugular reflux, 323, 361-362
validity, 362
Hepatomas, 378
hepatic bruits with, 378
right upper quadrant systolic
murmurs with, 378
Hepatomegaly, 371, 382-383
of right heart failure, 362
Hereditary hemorrhagic telangiectasia,
108, 132, 191, 224
white patches of, 223
Hereditary sensory neuropathy, 474
Heredity, salivary gland swelling with,
237
Hering, 335
Hering-Breur reflex, 335
Hermaphrodites, 401
Hernia(s), 403
direct, 396-397
femoral, 397
indirect, 397
intestinal diaphragmatic, auscultatory
findings with, 266
labioinguinal, 401
obturator, 403, 500
palpation, 396-397
Richter’s, 403
strangulated scrotal, 396
umbilical, strangulated, 372
ventral, detection, 379
Heroin, 217
necklace, 126
Herpangina, 226



Herpes, 402
of geniculate ganglion, 458
Herpes labialis, 123
Herpes simplex, 111, 222, 226, 392
cervical inflammation, 405
corneal lesion of, 166
Herpes stomatitis, 222
Herpesvirus, 194
Herpes zoster, 111, 123, 242
hyperesthesia, 375
infection of facial nerve, 209
Herpetic infections, 111
Herron-Pheasant test, 423
Hidradenitis suppurativa, 123, 401
High output states, 234. See also
Cardiac output
Hilar adenopathy, 143
Hill’s sign, 89, 92, 310, 311, 325
Hip(s)
abduction of, 484
checking, 482
arthritis of, 424
auscultation, 424
congenital dislocation, 421, 425
dislocation, 424-425, 472
without fracture, 431
effusion, 431
extension of, 484
external rotation of, 484
flexion contracture of, 421
inspection, 424
internal rotation of, 484
palpation, 424
range of motion, 425
normal, 419
resistance testing, 426
special maneuvers for, 425
subluxation, 424-425
Hippocrates, 122, 133
Hippocratic facies, 148
Histamine, 107
Histamine phosphate, intradermal injec-
tion of, triple response to,
513
Histiocytes, earlobe, 545
Histoplasmosis, 113, 119, 194, 223, 226
Historian, 18
definition of, 5
History, 9, 18
composing, 33
importance of, 33
in trauma patients, 37
when patient seems to be changing
his story, 22
History of present illness, 72
bedside presentation of, 33-34
chronology, 65
overview of, 33-34
pertinent positives and negatives,
65-66
History taking, with aphasic patient, 27
Histrionic personality, 522
HIV. See AIDS; AIDS virus
HLA B27 positivity, 167
Hochsinger phenomenon, 488
Hodgkin’s disease, 108, 130, 139, 165,
193, 545
hepatic, hepatic bruits with, 378

Hoesch test, 549
Homan’s sign, 367
Homocystinuria, 119, 162, 225
Homonymous hemianopsia, 156
Hooking maneuver, 249
Hoover’s chest signs, 247-248, 288
Hoover’s synkinesia, 487, 488, 496
as guide to prognosis of paresis,
487-488
Hormones, end-organ resistance to, 436
Horner’s syndrome, 157, 170, 171, 451,
515
Horse foot, 444
Horseshoe kidney, 387
Hospitalizations, recording, in past
medical history, 67
Housemaid’s knee, 426
Howell-Jolly bodies, 544
Howship-Romberg sign, 403, 500
Hoyne’s sign, 469
HPI. See History of present illness
Humerus, fractures of, 431
Huntington’s chorea, 474, 478
gait in, 472
tremor caused by, 474
Hunt’s syndrome, 458
Hutchinson’s melanotic freckle, 114
Hutchinson’s notched incisors. See
Hutchinson’s teeth
Hutchinson’s Rule, 531
Hutchinson’s teeth, 148,177, 224
Hyaloid bodies, 180-181
Hydatidiform mole, 407
Hydrocarbons, breath odor caused by,
229
Hydrocele, 395, 396
Hydrocephalus, 149, 151, 162
and pinealoma, 455
Hydrocolpos, 401
Hydrogen sulfide, breath odor caused by,
229
Hydrometer, 548
Hydronephrosis
bilateral, 387
unilateral, 381
Hydropneumothorax, 266, 276
succussion splash with, 273
Hydrostatic pressure, 394
Hydroxyacidosis, 547
Hydroxyapatite crystal, in joint fluid,
552
Hydroxybutyrate, 547
5-Hydroxyindole acetic acid, 550
Hymen, 401
imperforate, 401
Hyperacusis, unilateral, 459
Hypercalcemia, 165, 209
Hypercholesterolemia, 194
Hypereosinophilic syndrome, 554
Hyperesthesia, 472
Hypergammaglobulinemia, polyclonal,
546
Hyperglobulinemia, 547
Hyperkalemic periodic paralysis, 417
Hyperkeratosis, cervical, 405
Hyperlipoproteinemia
determination of type, 547
type I, 547
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type I, 117, 547
type 111, 117, 547
type IV, 117, 547
type V, 226, 547
Hypermenorrhea, 43
Hypermethioninemia, 123
breath odor caused by, 228
Hypermetropia, 155, 180
Hypernephroma, 349
Hyperparathyroidism, 235
primary, 165
secondary, 165
Hyperpnea, 100
Hyperreflexia, 502
Hypersensitivity pneumonitis, lung
sounds with, 262
Hypersensitivity reactions, 164
Hypertension. See also Cuff hyperten-
sion; Essential hypertension;
Portal hypertension; Pulmo-
nary hypertension
accelerated (malignant), 199
acute malignant, 200
and anterior abdominal bruits, 349
with aortic dissection, 346
chronic, 187
cardiomyopathy produced by,
295

chronic moderate, 188, 200
funduscopic findings in, 186
possible significance of, 193, 194,
197, 200, 313, 455, 461
Potain’s upper limb, 347
pregnancy-induced, 102
renal vascular, 349
severe, 193, 198, 202
systemic, 295
venous, 164
Hypertensive crisis, 200
Hypertensive retinopathy, 200-201
diagnosticity of, 201
Hyperthyroidism
deep tendon reflex relaxation time
in, 501
differential diagnosis of, 232-233
factitious, 232
hair loss in, 126
hair texture in, 127
iodide-induced, 234
Means-Lerman scratch in, 306
possible significance of, 119, 133,
160, 179, 203, 209, 231,
232, 311, 312,435
thyroid bruit of, 234
Hyperventilation, 99
Hyperviscosity syndrome, 192, 546
Hypervitaminosis A, 222
Hypoalbuminemia, 130, 131, 417, 446
and edema, 445
Hypocalcemia, 489-490
Hypochloremia, in myotonic syndromes,
417
Hypofibrinogenemia, 543
Hypogeusia, 460-461
causes of, 461
Hypoglossal nerve. See Cranial nerve(s),
XII (hypoglossal nerve)
Hypoglycemia, tremor caused by, 474
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Hypogonadism, 544
Hypogonadotropic hypogonadism, 218,
393

Hypokalemia, 471, 489, 492
Hypomagnesemia, 471, 489-490,
492-493
Hypomelanosis, 108
Hyponatremia, 417, 489
Hypoosmia, 393
Hypoparathyroidism, 126, 417, 490
Hypophosphatasia, 162, 165
Hypopituitarism, 209
Hypospadius, 392
Hypothesis. See also Null hypothesis
falsifiable, 345
definition of, 4
scientific, adherence to, 519
Hypothyroidism, 41, 218, 234, 435, 461,
518
athyreotic, 232
deep tendon reflex relaxation time
in, 501
eyebrow thinning in, 124
hair loss in, 126
hair texture in, 127
pituitary, 232
primary, 119, 232
Hypothyroid membrane, lymph nodes
in, 141
Hypothyroid myopathy, 372
Hypotonia, 479, 515
Hypovolemia, 288
signs of, 226
Hypoxia, of mountain climbing, 200
Hysterectomy, 242
Hysteria, 510, 522, 524
diagnostic criteria for, 524

Ibn-Sinna, 11
Ice water test, 324
for pericardial disease, 555
Ichthyosis, 165
Ichthyosis vulgaris, 436
palmar creases in, 437, 439
Ideas of reference, 520
Idiopathic calcification of the ears, 209
Idiopathic hypertrophic subaortic
stenosis, 97, 284, 300, 308,
314-315, 324, 332
bisferiens pulse in, 333
ejection click, 315
murmur of
location, 315
post-Valsalva release, 315
Idiopathic thrombocytopenic purpura,
110
Idiopathic (word), 135
IDK (Internal derangements of knee).
See Knee, internal derange-
ments of
[HSS. See Idiopathic hypertrophic
subaortic stenosis
[leum
lower, obstruction of, 371
strangulation of, 372
Ileus, secondary, 388
[liofemoral nerve, entrapment, 423, 507

Iliopsoas muscle, testing, 484
Illegal drug use, in history, 46
Illness, definition of, 5
[llusions, 519
definition, 518
Imaginary symptoms, 29
Imipramine, in urine, reagent for, 550
Immunizations
in case record, 66—-67
in history, 44
Impacted stool, 413
Impetigo, 112, 402
Impotence, 42, 392-393
causes of, 42
drugs frequently associated with,

neurologic, 393, 504
vasculogenic, 347
Inching, technique of, 288, 290, 323
Incidence, definition of, 6
Incontinentia pigmenti, 162
Index toe, vibratory sensation, 508
Indocyanine green, 518
Infantile hypercalcemia, 165
Infantile myoclonic encephalopathy, 162
Infants, Saccadic movements, 162
Infarcts, 275
Infection, factitious, 101
Infectious endocarditis. See Endocarditis
Infectious mononucleosis, 227, 545
and splenomegaly, 385
Infective endocarditis. See Endocarditis
Inferential reasoning, 531-532
Inferior gluteal nerve, 484
Inferior oblique muscle, 159, 453
palsy, apparent, 160
Inferior rectus muscle, 159, 453
Inferior vena caval syndrome, 366, 373
Inferior vena cava obstruction, 285
hepatojugular reflux in, 362
Inferior vena cava thrombosis, 327
Infertility, 43
Inflammation, 209
chronic, 139
Inflammatory bowel disease, 119, 167,
226, 446
Influenza, 194, 417
signs of, 227
Influenza-like infections, 218, 461
Informant, noted in record, 64
Inframmamary ridge, 240
Infrapatellar bursitis, 426
Infraspinatus muscle, testing, 485
Innominate artery. See Brachiocephalic
(innominate) artery
Inspiration, systolic pressure drop
during, 91
Inspiratory/expiratory ratio, 260
Inspiratory squawk, 262
Integument, 105-135
Intercostal muscles, paralysis of, 248
Intercostal nerves, 7th—12th, 484
Intercostal spaces, 246
Interdental spaces, 224
Intermittent claudication, 347, 351
Intern, patient’s rejection of, 26
Internal carotid artery

auscultation, Fisher’s contralateral
systolic bruits, 343
bruits, vs. external carotid artery
bruits, 343
direct palpation, 342
inspection, 331
obstruction, 342
occlusion, 191
sign of, 343
reversal of flow in, checking for,
342
stenosis, 203
Internal carotid-cavernous sinus
aneurysm, 191
Internal iliac artery, aneurysm, 413
Internal medicine, definition of, 5
Internuclear ophthalmoplegia, 161
bilateral, 453
unilateral, 453
Interossei, 504
Interossei phenomenon, 488, 492
Interstitial edema, rales of, 264
Interstitial fibrosis
chronic, 387
lung sounds with, 262
rales of, 264
Interstitial hypertrophic neuritis, 505
Interstitial keratitis, 177
Interstitial nephritis
allergic, 552
chronic, 552
Interview, 1
about sexual orientation, 24-25
choice of language in, 13
of crying patient, 29
definition of, 9
double questions in, 15-16
of elderly people, 21-22
of evasive patient, 27-28
family’s presence during, 10
first principles of, 9
of hostile patient, 25-26
vs. interrogation, 13
last question in, 17
leading the witness in, 13
methods to facilitate, 10—11
of non-English-speaking patient, 25
nonverbal communication in, 16
open-ended questions in, 11-12
organ recital in, 26-27
of patient who asks personal
questions, 26
of patient who cannot hear well, 25
of patient who is addicted to drugs
or behaviors, 23
of patient who is amember of a
subculture with its own jargon,
25
of patient who may be involved in
illegal activities, 23-24
of patient who may have other legal
involvements, 24
of patient who might have a fac-
titious disease, 24
of patient with organic brain
syndrome, 1821
percentage of time interviewer



speaks in, 15

pregnant pauses in, 15

process of. 9-10

recording, 14—16

“tell me more . . . ” questions in,
14

termination of, 17

of uncooperative (noncompliant)
patient, 28

of vague patient, 22-23

Interviewer, clothing of, 10

Interviewing skills, assessment of, 14—15

Interviewing style, 9-17
Intestinal arterial insufficiency,
epigastric bruits with, 378
Intestinal diaphragmatic hernia,
auscultatory findings with,
266
Intestinal diseases, 133
Intestinal insufficiency, 554
Intestinal obstruction, 229, 371, 374.
See also Small bowel
obstruction
Intestinal strangulation, 376
Intraarterial lines, infected, 440
Intracranial lesions, 513
Intracranial mass, 152—153
Intracranial pressure, increased, 191,
193, 199, 203
Intracranial tumor, 162
Intramedullary lesion, 481
Intraocular pressure, 169, 177-179
estimating, 169
measuring, 169
Intravenous drug abuse, talc embolism
in, 198
Introitus, 406
bluish, 405
Inverse Gunn phenomenon, 158
lodide, bilateral parotid swelling with,
237
Iodide-Basedow, 234
Iodine
breath odor caused by, 229
deficiency, 232, 234
ingestion, 119
in myotonic syndromes, 417
Iris
hypoplasia of, 164
nevus on, 168
segmental palsy of, 455
spots, 164
Iritis, acute, 166—167
Iron-deficiency anemia, 133, 162, 222,
223, 225, 544
Irritable bowel syndrome, 40
Ischemia
exercise-induced, 347, 351
and skin temperature, 350
Ischemic heart disease, 285, 286, 316
with anterior wall dyskinesia, 284
Isoproterenol

bilateral parotid swelling with, 237

tremor caused by, 474
Isoretinoin, 106
Isovaleric acid, 229
Itching, 119

causes of, 39
Iterative analysis, 533, 534

Jacobs test, 21
Janeway Lesions, 438—-440
Jar breathing, 265
Jargon, 25
Jaundice, 105
chronic, 105
Jaw clonus, 503
Jaw reflex, 495, 503
Jaw-winking reflex, 157
Jendrassik maneuver, 495, 499-500
Jod-Basedow, 234
Joffroy’s sign, 158
Joint(s)
examination of, recording of, 71
hypermobility, 418, 420, 441
inspection, 417
palpation, 417
range of motion, 417-419
Joint fluid crystals, 552
Joint neuralgia, 490—-491
Judgment, impaired, testing for, 21
Jugular bulb, 355
Jugular foramen, disease at, 464
Jugular veins
external, 355
filling from below, 355
inapparent, 355
internal, 355
pressure, measurement, 357
stripping, 355-357
Jugular venous pulsations, 363—-365
abnormal, 363-365
CV merger, 363-364
atrial septal defect pattern, 365
CV waves, 322
C waves, 363
giant, 363—-364
logical flow chart for, 365
normal, 363
V waves, 363
A waves, 363
giant, 364-365
X descents, 363
Y descent, 363
blunted, 364-365
prominenet, 361
rapid, 365
Juvenile rheumatoid arthritis, 165

Kala azar, 200, 547
Kallmann’s syndrome, 218, 393
Kaposi’s sarcoma, 112, 115, 394, 447
Kawasaki’s disease, 223, 316
Kayser-Fleischer ring, 165-166
Kehr’s sign, 386
Keloid, 119
Keratoconjunctivitis, viral (epidemic),
167
Keratoconjunctivitis sicca, 204
Keratoderma blenorrhagica, 115, 117,
429
Keratoses, 113
palmar, 437
seborrheic, 113, 114
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senile, 113
solar, 113
Kernig-Lasegue sign, 423, 469-470
Ketoacidosis, 547
breath odor caused by, 228
Kidney(s). See also entries under Renal
arteriovenous communications
within, 349
carcinoma, 387
ectopic pelvic, 407
enlarged, 258
inspection, 387
palpation, 387
percussion, 387
polycystic, 318, 387
size of , detection of, 271
thumb pressure test, 387
Kiloh-Nevin syndrome, 497
Kimmelstiel-Wilson disease, 187, 191,
387, 445
and diabetic retinopathy, 202
Kinesic paradox of Souques, 476
Kinmonth’s syndrome, 446
Klinefelter’s syndrome, 392, 544
Klippel-Feil syndrome, 231, 232
Klippel-Weil test, 488, 492, 493, 494
Knee
asymmetry, 426
extension of, 484
flexion of, 484
inspection, 426
internal derangements of, 427
palpation, 426
range of motion, normal, 419
resistance testing, 482
swelling, 426
tenderness, 426—427
valgus, 426
varus, 426
Knee creaking, 427
Knee jerk, 479, 495, 498-499
inverted, 500
Knee joint, effusion in, 426
Knuckle pads, 130
Kocher’s test, 236
Koebner’s phenomenon, 119, 121
Koeppe’s nodules, 164, 204
Kohlmeier-Dagos’s disease, 119
Koilonychia, 133, 135
Koplik’s spots, 226
Korotkoff sounds, 85
disappearance of, 87—-88
muffling, 87-88
Kronig’s isthmi, 253-254
Kussmaul, 91
Kussmaul respiration, 99, 100
with tidal volume, 100
Kussmaul’s sign, 323, 360-361, 369
Kwashiorkor, 222, 223, 446
salivary gland swelling with, 237
Kyphosis, 245, 421

La belle indifference, 472
Labial adhesions, 401
Labial agglutination, 401
Labia majora, 401

Labia minora, 401
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Laboratory data, entered into case
record, 72
Laboratory examination, 541
Laboratory tests, 33
use of, 7
Labyrinthine deafness, 177
Labyrinthine (vestibular-ear unit)
disease, 481
lesion, 480
Lacquer, breath odor caused by, 228
Lacquer cracking, 185
Lacrimal apparatus, 157
Lacrimal glands, 157
Lacrimal puncta, 157
Lacrimal sac, 157
Lactate, 547
Lactation
induction of, 242
prolonged, 241
salivary gland swelling with, 237
Ladin’s sign, 405
Laennec, 2-3, 326
Laennec’s cirrhosis, 385
Laminar dots, 181
Lamina vitrea, 197
Landouzy-De jerine muscular dystrophy,

458
Landry-Guillain-Barré-Stohl syndrome,
457, 515-516

Language, protective function of, 25
Laplace equation, 346-347
Large bowel, distention of, 371
Laryngeal nerve palsy, 464
Laryngeal web, lung sounds with, 262
Laryngectomy, 218, 461
Laryngocele, 231
Laryngomalacia, lung sounds with, 262
Laryngoscopy, indirect, 464
Larynx, 228
Lasegue’s sign, 422-423
Laser photocoagulation, scars of, 195,
196
Laser therapy, 194
Lateral decubitus position, examination
of patient in, 255
Lateral malleolar ligament, avulsion of,
429
Lateral medullary syndrome, 515
Lateral palpebral commissures,
inspection, 458
Lateral past-pointing, 480
Lateral plate syndrome, 515
Lateral rectus muscle, 159, 451-452
paralysis, 454
Latissimus dorsi muscle, testing, 485
Law of Sigma, 531
Lawrence-Seip syndrome, 119
Lead line, 224-225
Lead poisoning, 194, 224, 548
bilateral parotid swelling with, 237
effect on pigmentation, 105
tremor caused by, 474
Learning, styles of, 274
LE cells, 149
Lee-White clotting time, 541
Left coronary artery, anomalous, 304
Leftlateral decubitus position
augmentation of murmur in, 307

patient examination in, 283
Left pulmonary artery, enlargement, 464
Left superior vena cava, persistent, 363
Left ventricular dilation, and PMI, 284
Left ventricular enlargement, 248
vs. massive pericardial effusion,
percussive findings, 287
and PMI, 285
Left ventricular failure, 292
Left ventricular hypertrophy, 313
and PMI, 284
Left ventricular outflow obstruction, 332
Legg-Calvé-Perthes disease, 368
Legrand’s pericapsular pulsation, 347
Legs, measuring, length, 430
Leg ulcers, 123
Leiomyoma, 407
Lemon test, 237
Lens, opacities in, 177
Lentigo maligna, 114
Leprosy, 124, 130, 194, 218, 443
Leptospirosis, 194
Leptothrix infection, 141
Leriche syndrome, 43, 347
Leser and Trelat sign, 113
Leucine, abnormal metabolism, odor of,
229
Leukemia, 158, 191, 193, 194, 196, 198,
200, 224, 227, 240, 391
lymphocytic, 544
with sepsis, 471
Leukemic infiltrates, 194
of salivary glands, 237
Leukocytes, containing bacteria,
545-546
Leukonychia, 127
Leukonychia—renal calculi—multiple
sebaceous cysts syndrome,
133
Leukonychia, incomplete, 130
Leukonychia totalis, 130, 132
Leukopenia, 149
Leukoplakia, 222, 223, 226
Levator scapulae muscle, testing, 485
Levine test, 338-339
Levodopa, tremor caused by, 474
Lewis’ femoral pulse delay, 347
Libido, decreased, 42
Lice, pubic, 401
Lichen planus, 121, 224, 226, 391, 436
Lichen sclerosus, 402
Lichen sclerosus et atrophicus, 401
Lichen simplex chronicus, 402
Liebermeister syndrome, 224
Life line, 506
Lightheadedness, 516
Light reflex, arteriolar, changes in,
189-191
Light touch, 509
Limb ataxia, 478
Limb girdle dystrophy, 473
Limbus sign, 165
Lindau-Hippel disease, 151
Linea nigra, 405
Linear bisection, 515
Lingual numbness, 462
Lingual thyroid, 223, 231
Lipemia, 201

Lipids, 547
Lipoatrophia semicircularis, 442
Lipoatrophy, 442
Lipoid proteinosis, 194
Lipomas, transillumination of, 123
Lips, 222-223
inspection, 221
pursed, 246
Lipstick, on teeth, 224
Lipstick allergy, 222
Lisker’s sign, 367
Lithium, 162
intoxication, 161
toxicity, 474
tremor caused by, 474
Lithium heparin, crystals of, 552
Litten’s phenomenon, 248-249, 382
Litten spots, 197-198
Little finger, checking sensation on, 505
Livedo reticularis, 107
Liver
auscultation, 383-384
auscultatory percussion, 384
cancer, 372, 382
cirrhosis, 218, 382, 383, 461, 471,
546
expansile, 322
fatty infiltration of, 383
friction rubs over, 378, 383
inspection, 382
metastatic carcinoma, 378
nodules, 383
palpation, 382-383
percussion, 383
scratch test, 384
size of , detection of, 271
tumors, 383
right upper quadrant systolic
murmurs with, 378
Liver disease, 166, 471, 515
alcoholic, 471
obstructive, 119
Liver failure
breath odor in, 228
chronic, nails in, 132
Loa loa infection, 197
Locked-in syndrome, 515
Logical fallacies, 532-533
Logical handling of clinical data, rules
for, 532
Longissimus capitis and cervicis muscle,
testing, 484
Long thoracic nerve, 485
Lordosis, 245, 421, 472
Loudness recruitment, 461, 462
Louis-Bar disease, 193
Louvel’s sign, 367
Lowenberg’s sign, 367
Lower, Richard, 91
Lower extremity
arteries of, 349-351
changes found in diabetics,
442-443
deep-vein thrombosis, 366-367
inspection, 442
palpation, 444-447
resistance testing, 482
Lower homonymous quadrantanopsia,
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Lower motor neuron disease, 462
Lower motor neuron hypoglossal paral-
ysis, acute stage of, 464
Lower motor neuron lesions, 483
Luedde exophthalmometer, 158, 159
Lues, 313. See also Syphilis
Lumbar disc protrusion, 423
Lumbar plexus nerve, 484
Lumbar root
fifth, disease, 482
fourth, disease, 423
radiculitis of, 423
Lumbar spine
forward flexion, 422
range of motion, 422-423
Lumbar tap, traumatic, 554
Lumbosacral spine
disease, 424
inspection, 421
Lumbricales muscle, 504
testing, 486
Lung(s). See also entries under
Pulmonary
abscess, 224, 552
auscultation, 69
cancer, 265, 275, 465
breath sounds with, 259
with cyanosis retinae, 200
lung sounds with, 262
cavern, 265
cyst, 265
diseases of, 288. See also Obstruc-
tive lung disease
diffuse, diagnosis, 275-277
restrictive, 246, 248, 257
left lower lobe lesion, 257-258
lower lobe disease, 248
parenchymal disease, 255
parenchymal scarring, 249
polyps, lung sounds with, 262
scarring, 273
thick fibrous, breath sounds
with, 259
Lung sounds. See also Breath sounds
adventitious, 261-267
discontinuous, 263
terminology of, 264
pitch, 260
timbre, 260
tonality, 260
Lupus erythematosus, 112, 440, 515. See
also Systemic lupus
erythematosus
Lupus profundus, 119, 127
Lust’s phenomenon or sign, 490
Lycopenemia, 106, 166
Lycopenes, 166
Lyme arthritis, 111
Lymphadenitis, postauricular, 149
Lymphadenopathy
assessment of, 143
generalized, causes of, 144
Lymphangiosarcoma, 446
Lymphangitis, 134
Lymphedema, 446, 447
after age 10, 446
bilaterality of, 446

at birth, 446
in childhood, 446
infectious causes, 446
and malignancy, 446
pit recovery time, 446-447
tumorigenic, 446
Lymph nodes, 139-144
axillary, 139, 143, 240, 241
cervical, 140-142
clinical significance, evaluating,
143
delphian, 141
dimensions, 139
disease, 275
enlarged, 267
epitrochlear, 139-141, 143
femoral, 141-142
in groin, nomenclature for, 141-142
infraclavicular, 240
inguinal, 141-143
matted, 139
occipital, 140
paraumbilical, 143
popliteal, 143
postauricular, 140
preauricular, 139-141, 455
recording examination of, 68
retrosternal, 141
shotty, 139
submandibular, 141
submental, 141
supraclavicular, 141, 240
tenderness, 139
trapezial, 141
Lymphocytopenia, 149
Lymphogranuloma venereum, 141, 191,
392, 402
Lymphoma, 119, 139, 141, 191, 225,
267, 443, 446, 515
of salivary glands, 237

Machinery murmur, 107, 151, 304
Macroamylasemia, 371
Macroglobulinemia, 192, 201, 547
Macroglossia, 223
Macula, 198-199
cherry-red, 198
cobblestone reflection in, 199
hemorrhage at, 201
honeycombing, 199
Macular degeneration, 198
bilateral, 171-172
cystoid, 199
disciform, 194
senile, 194, 196, 202
Macular edema, 199
Macules, 68
purpuric, 110
Magnesium depletion, 161
Magnesium sulfate circulation time, 369
Magnifying lens, 513
Magnuson’s test, 423-424
Main d’ accoucher; 488, 505
Main en griffe, 505
Malabsorption syndrome, 41, 105, 223,
446, 471
odor of, 229
Malar flush, 149-150, 320-321
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Malaria, 130, 417
Malarial parasites, 544
Malar rash, 149-150, 430
Malathion. breath odor caused by, 229
Malignancy. See Cancer
Malignant atrophic papulosis, 119
Malignant epidermoid carcinoma, 222
Malignant melanoma, 112, 114, 196,
242, 401
in nail bed, 132
peritoneal metastases, 376
Malingering, 422, 458, 465, 472, 478,
510, 522
definition of, 5
pain tourniquet test in, 38
Mallet-Guy’s sign, 388
Malleus, 210
Malnutrition, 123, 199
salivary gland swelling with, 237
“Maltese” Cross, 551
Mammary souffle, 303, 304
systolic, 303
Mammography, 241
Management, definition of, 5
Mandibular reflex, 495
Manganese, tremor caused by, 474
Mania, 518, 520, 522
diagnostic criteria for, 525
speech in, 466
Man in the moon face, 148
Mannikins, 411
Manometer, mercury, 85, 86. See also
Sphygmomanometer
Manubrium, 310
Maple syrup urine disease, 123
odor of, 229
Marche a petit pas, 472
March gangrene, 443
March myoglobinuria, 417
Marconi’s sign, 231
Marcus Gunn jaw-wink, 157
Marcus Gunn pupil, 171
Marfanoid habitus, 83, 147, 396
Marfan’s syndrome, 162, 177, 225, 245,
313, 316, 317, 318, 441
in children, 83
diagnostic criteria, 441
habitus in, 83
metacarpal index in, 436
thumb sign, 441, 442
Marginal flags, 1
Marie-Bamberger syndrome, 134
Marijuana, breath odor caused by, 228
Marin Amat’s phenomenon, 158
Masseter muscles, testing, 456
Masseter reflex, 495
MAST, 522, 525
Mastitis, 241, 242
Mastoiditis, 545
acute, 149
Match test, 276
Maximal predictive value of positive
test, 455
May-Heggelin anomaly, 544
Mayne’s sign, 312-313
McArdle’s disease, 417
McBurney’s point, 376
McDonald’s sign, 405
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McMurray’s test, 427, 429
Meador’s Rule, 331
Mean arterial blood pressure, 90
Mean corpuscular volume (MCV), 544
Means-Lerman scratch, 234
of hyperthyroidism, 306
Means’ sign, 158
Measles, 194, 226, 490
Medial and lateral pectoral nerves, 485
Medial collateral ligament
damage, 426427
testing, 427
Medial meniscus
General Varus test, 428
tear of, 426-427
testing, 428
Medial rectus muscle, 159, 160
palsy, 453
paralysis, 453
Medial superior oblique muscle, 159
Median nerve, 486, 487, 498
anterior interosseous branch of,
506-507
hypesthesia, 506
motor signs, 505-506
neuropathy, 514
palsy, 505
testing, 504-506
trauma, 134
Mediastinal crunch, 249, 306-307
Mediastinal tumor, 545
Mediastinum, percussion, 258
Medication
outpatient compliance with, 28
patient’s admission of skipping, 28
Medullary syndromes, 515
Medullated nerve fibers, 194
Medulloblastoma, 151
Mees’ lines, 130, 131
Meige’s disease, 446
Meigs’s syndrome, 407
Meissner’s fibers, 507
Melanin, 106
Melanocytoma, benign, 197
Melanoma, 105, 108, 164. See also
Malignant melanoma
amelanotic (white), 196
red, 118
red-white-blue-notch system, 112
retinal findings, 196
Melena, 41
Meleney’s gangrene, 394
Melphalan, effect on nail color, 132
Memory, impaired, examination for, 21
Mendel-Bechterew’s sign, 503
Meniere’s syndrome, 461, 480
low-frequency hearing loss in, 461
Meningioma, 151
Meningismus, 469
Meningitis, 149, 153, 164, 194, 218,
423, 469-470
carcinomatous, 470
cryptococcal, 470
fungal, 518, 554
localized, 470
Mollaret’s, 470
mycobacterial, 554
sarcoid, 470

Meningococcemia, 545
Meniscus, torn, 429
Menke’s kinky-hair syndrome, 127
Menometrorrhagia, 43
Menorrhagia, 43
Menses, abnormal, 43
Mental retardation, 18
Mental status examination, 516—522
cognitive portion, 18, 64
recording of, 71
Meralgia paresthetica, 424
Mercaptans, breath odor caused by, 229
Mercurialism, 224
Mercury
bilateral parotid swelling with, 237
effect on nails, 132
effect on pigmentation, 105
exposure to, 225
toxicity, 474
tremor caused by, 474
Metabolic dysrhythmia, 18
Metabolic encephalopathy, 18, 468, 471
Metabolic errors, odors due to, 229-230
Metacarpal bone, shortening of, 436
Metacarpal index, 436
Metacarpophalangeal joints
extension of fingers at, 487
flexion of fingers at, 486
range of motion, normal, 419
Metastatic disease. See Cancer
Methanol poisoning, 182
Methemalbumin, 546
Methemoglobin, 107, 127
Methionine
abnormal metabolism, odor of, 229
malabsorption, 230
Methotrexate, effect on nail color, 132
Methyl bromide, tremor caused by, 474
[3-Methylcrotonyl-glycinuria, odor of,
229

Methyldopa, lactation induced by, 242
Methysergide therapy, 321
Metrorrhagia, 43
Michigan Alcoholism Screening Test.
See MAST
Microaneurysms, 200, 202, 204
capillary, in eye, 197-198
etiology, 197
fundal, size of, 175
thrombosed, 194
Microemboli, 46, 193
Micrographia, in parkinsonism, 475
Microphallus, 392
Microspherocytes, 544, 545
Microvasculature, 351
Midbrain, lesions, 480
Midclavicular line
determination of, 284
as reference for PMI, 283-284
Middle-ear adhesions, 210
Middle-ear effusion, 210
Middle fossa, fracture of, 210
Midline granuloma, 217, 225
and nose, 215
Migraine, 89, 203
carotid artery compression in, 335
Migratory glossitis, 223
Mikulicz’s disease. See Sjogren’s

syndrome
Mikulicz’s syndrome, 157, 237
Miliary fever, odor of, 228
Milk-alkali syndrome, 165
Mills’s manuever, 420
Milroy’s disease, 447
Minimal predictive value of negative
test, 455-456
Mini-mental state, 21
Mirror test, 155-156
Mitoxantrone therapy, 133, 162
effect on nail color, 132
Mitral annulus dysfunction, 316
Mitral insufficiency, 286, 290, 301-303,
308, 309, 317, 321, 323,
332. See also Mitral valve
prolapse
clinical findings, 316
Corrigan pulse with, 333
etiology, 316-317
murmur of, 290, 300, 322
physiologic, 319
secondary, 316
vs. tricuspid, 362
Mitral stenosis, 149, 285, 302, 306,
308, 311, 323, 464
appearance with, 321
associated findings, 320-321
and atrial fibrillation, 320
auscultation, 319-320
clinical findings, 319-321
congenital, 321
differential diagnosis, 321
etiology, 321
murmur of, 300, 307
with normal sinus rhythm, 320
pure, phonocardiographic findings
in, 320
relative, 321, 325
rheumatic, 302
severity of, evaluating, 320
true, 325
combined with aortic insuffi-
ciency, 325
Mitral valve
area, 290
calcification, 319
congenital malformations of, 316
disease, 248
massive annular calcification, 321
prolapse, 240, 245, 290, 302,
305-306, 316-317, 324,
327
associated diseases, 318
associated neuroses, 318
epidemiology, 317
murmur of, variability of, 316
systolic click, 317
women with, 317-318
Mittelschmerz, 43
Mixed cryoglobulinemia, 217
Mobius’s sign, 160
Model building, 533
Molars
Moon’s turreted, 224
mulberry, 224
Molluscum contagiosum, 119, 222
Monckeberg’s medial calcific sclerosis,
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Mongolian blue spots, 401
Mongolism. See Down'’s syndrome
Monilia, 222, 223, 227, 412
Monkey paw, 506
Monocular anopsia, 156
Monolithrix, 133
Monosodium glutamate, tremor caused
by, 474
Monosodium urate monohydrate crystal,
in joint fluid, 552
Montgomery’s glands, 405
Moon facies, 147
Morning report, 298
Morphea, 147
Moschowitz’s triad, 323
Moses’s sign, 367
Motor examination, 481-494
Motor exertions, gentle, testing, 482
Motor homunculus, 487, 509
Mouth
aperture, 222
inspection, 221
palpation, 221
Movement disorders, 473-476
Movements, patient’s, 82—83
Mucocutaneous candidiasis, 108
Mucocutaneous lymph node syndrome,
316
Mucopolysaccharidoses, 202, 316, 321
Mucormycosis, 119
Mucosal blue spots, 240
Mucosal neuromas, 223
Muehrcke’s lines, 131
Mueller’s sign, 227, 312
Multiple endocrine adenomatosis, type
118 or 111, 223, 225
Multiple exostoses, 441
Multiple myeloma, 108, 119, 165, 191,
194,198, 200, 201
Multiple sclerosis, 153, 161, 193, 218,
310, 453, 470, 474
Mumps, 237
Munchausen’s syndrome, 24, 149
Murine typhus, 191
Murphy’s sign, 386
Muscle, ruptured, 415-416
Muscle examination sheet, of National
Foundation for Infantile
Paralysis, 482-483
Muscle fatigue, signs of, 483
Muscle herniation, 415-416
Muscles
atrophy, 415
bulge in, 415-416
detailed testing of, 482—-483
disuse atrophy of, 483
fibrillation, 493—-494
generalized tenderness, 417
innervation, 483
inspection, 415-416
localized tenderness, 416
palpation, 416—417
special maneuvers for, 417
Muscle strength
resistance testing, 481-482
testing, 481-487
Muscle tone, 417, 483

Muscular dystrophy, 248, 422
progressive, 421
Muscular exertion, 311
Musculocutaneous nerve, 485, 495
Musculoskeletal system, 415-432
Mutatis mutandis, definition of, 5
Mutism, 466
Mutton fat bodies, 177
Myasthenia gravis, 162, 457, 501
Mycobacterium marinum (Balnei), 113
Mycobacterium smegmatis, 391
Mycoses, of groin, 393
Mycosis fungoides, 108, 113, 193
Mycotic aneurysms, 351-352
ruptured, 200
Mydriatic agent, 175-176
Myelinated nerve fibers, 194
Myelitis, 470
Myelocytic leukemia, 191, 545
Myelofibrosis, 198
Myeloma, 554
Myeloma protein, 547
Myelopathy, 508
Myers, Jack, I, 532
Myocardial failure, 334
Myocardial infarction, 130
Myocardial restrictive disease,
Kussmaul’s sign in, 361
Myoedema, 417
Myoglobin, 546
Myoglobinemia, 548
Myoglobinuria, 548
Myopathy, 415, 417, 431, 455, 464, 482
alcoholic, 431
thyrotoxic, 431
Myopia, 155, 185
Myositis ossificans, 416
Myotonia, 417, 438
Myotonia congenita, 417
Myotonia dystrophica, 417
Myotonic dystrophy, 173
Myth of Infallibility, 270
Myxedema, 105, 125, 164, 223, 324,
443, 490
facies of, 147

Nabothian cysts, 405
Naffzinger’s method, 158
Nail bed, color of, 127
Nail fold, microvasculature, 351
Nail-fold capillaries, abnormalities,
134-135
Nails, 127
abnormalities of, 130
black, 132
brown, 132
brownish, 133
brown or black streaks in, 132
clubbing. See Clubbing
dots in, 132
dysplastic, 133
floating, 134
green, 132
growth rate, 130
half-and-half, 132
longitudinal lines in, 132
lunula, 132
pigmentary changes in, 132
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pitting of, 132, 133
transverse bands in, 130
Nalidixic acid, 107
Naphthalene, breath odor caused by, 228
Nasal mucosa, 217
Nasal polyposis, 217-218
Nasal septum
deviated, 217
examination, 217
perforation
causes of, 217
test for, 217
Nasal speculum, 215
Nasolabial fold, flattening of, 458
Natural history, diagnosis by observing,

539
Neck, 231-237
contour, 231

extension of, 484
flexion of, 484
forward flexion, weakness of, 464
manipulation of, 419
short, 231, 232
stiff, 469-470
webbed, 231
winged, 231
Neck compression test, 420-421
Neck veins, inspection, 355-357
Necrobiosis lipoidica diabeticorum,
442-443
Necrolytic migratory erythema, 111
Necrotizing vasculitis, 109
Neer and Welsh impingement sign, 418
Negative propositions, 529
relationship to positive proposi-
tions, 530
Neglect
contralateral, 514
explicit, 514
implicit, 514
Negro’s sign, 459
Neisseria meningitidis, 112
Neonatal hypoglycemia syndrome, 223
Neonatal jaundice, 224
Neoplasms, 119. See also Cancer
occult, 521
Nephrotic syndrome, 105, 130, 147, 157,
194,202,234, 445
of varicocele, 394
Neri’s sign, 488, 490, 491
Nerve root
compression of, 422, 424
sensory innervation of surface by,
510
Nerve stretch signs
methods of eliciting, 470
semiopathophysiology, 470
significance, 470
Neuroblastoma, 158
Neurodermatitis diffusa, 199
Neurofibromatosis, 113-114, 180, 197,
421, 444
retinal lesions of, 196
Neurogenic bladder, 43
Neurologic, definition of, 5
Neurologic examination, 18, 451-525
patient as active participant, 513
recording of, 71
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Neuropathy, 415, 455, 501
Neuroretinitis, 200
findings of, 201-202
Neurosarcoidosis, 554
Neurosarcoma, 242
Neurosyphilis, 518
Neutrophilic dermatosis, acute, 119
Nevus/nevi
bathing trunk, 114
benign choroidal, 196
blue, 112
compound, 114
dysplastic melanocytic, 112
intradermal, 114
junctional, in nail bed, 132
Niacin deficiency, 223, 461
Night sweats, 38—39
Nikolsky’s sign, 121-122
Nipple(s)
absence of, 240
discharge from, 241-242
bloody, 242
milky, 242
serous, 242
watery, 242
eczema of, 242
inverted, 239
palpation, 240
pigmentation, 240
scaling, 239
supernumerary, 119, 239
ulceration, 239
Nitrates, gynecomastia associated with,
242
Nitrazine paper, 400
Nitrobenzene, breath odor caused by,
229
Nitrogen mustard, 123
effect on nail color, 132
Nitrosoureas, effect on nail color, 132
Nocardiosis, 249
Nocturnal myoclonus, 43
Nodular tenosynovitis, 435
Nodules
and rheumatic fever, 436, 447
and rheumatoid arthritis, 436, 447
subcutaneous, 435
diseases associated with, 436
principal sites of, 436
Noise, common sources of, and levels
of, 289
Noma, 226
Nonbacterial chondritis, 209
Non-disease, 491
Nonne, 448
Nonverbal communication, in interview,
16-17
Noonan’s syndrome, 231, 245, 446
Normal pressure hydrocephalus, 518
tremor caused by, 474
Norman Bass’ razor, 478
Normocephalic (word), 145-147
Nose, 215-218. See also entries under
Nasal
doctor’s, as diagnostic tool, 228
external appearance, 215
foreign bodies in, 218

internal appearance, 215-218

methods of examination, 215-216

and midline granuloma, 215

piercing, 215
Nostrils, flaring of, 215, 218
Nucleus of Luys, 474
Null hypothesis, 188, 529
Nutcracker face, 148
Nystagmograms, 481
Nystagmus, 161, 462

blind-eye, 161

caloric, 480

cerebellar, 480

components, 480

describing, 68

downbeat, 161

false, 161

fixation, 161

gaze paretic, 161

horizontal, 161

monocular, 161

naming of, 480

optokinetic, 162

paretic, 161

pendular, 161

physiologic, 161

quick (cerebral) return component,

161

on rapid rising, 480

rotatory, 161, 480

slow (vestibular) component, 161

spontaneous, 480

vertical, 480

and vertigo, 480

Oasthouse urine disease, 230
Obesity
of abdomen, 421
abdominally located, 83
centripetal, 83
effect on blood pressure, 88—89
salivary gland swelling with, 237
thigh, 83
Objective, definition of, 5
Observer effect, 272
Observer variability, 274, 299
Obsessions, 521
Obstructive airway disease. See also
Chronic obstructive pulmo-
nary disease; Obstructive
lung disease; Asthma
wheezes with, 261
Obstructive lung disease, 248, 260
posture in, 81
tachypnea in, 99
test for, 273
Obstructive pulmonary disease. See
Chronic obstructive
pulmonary
disease; Obstructive lung disease
Obturator foramen, 403
Obturator hernia, 403, 500
Obturator muscle, testing, 484
Obturator nerve, 484, 500
Obturator test, 379
Occam’s razor, 323, 324, 452, 459, 529,
533

Occipital lobe lesions, 514
Occult blood testing, 412
Ochronosis, 106, 162, 209
Ochsner’s clasp sign, 505
Ocular bobbing, 455
Ocular convergence, weakness of, 160
Ocular flutter, 162
Ocular histoplasmosis, 193
Ocular hysteria, 155-156
Ocular malingering, 155-156, 171
Ocular palsies, 204
Ocular plethysmography, for evaluation
of arteries not available for
palpation, 342-343
Ocular pressure, for evaluation of
arteries not available for
palpation, 342-343
Ocular staphylomas, 162
Oculocephalic (doll’s eye) reflex (sign,
test), 455, 479
Oculogyric crisis, 475
of postencephalitic parkinsonisms,
476
Odontoma, 224
Odors, in diagnosis, 228-229
Oligomenorrhea, 43
Oliver’s sign, 235
Olivopontocerebellar atrophy, tremor
caused by, 474
Onchocerca volvulus, 193, 194
Onycholysis, 133
Open-ended questions, 36
in interview, 11-12
Ophthalmic/brachial systolic pressure
ratio, 343
Ophthalmodynamometry, for evaluation
of arteries not available for
palpation, 342-343
Ophthalmoplegia
external, 453
internal, 453
internuclear, 453
Ophthalmoscope, 2, 451
parts of, 173-174
slit aperture, 168, 174, 177
Ophthalmoscopy, 173-177
anterior eye (corneal and lenticular)
opacities, checking, 176
clinical, six pearls of, 202—203
examination, 176
findings, 177
history of, 173
patient cooperation with, improving,
176
practicing, 174-175
as problem for physicians with
severe astigmatism, 175
rules of, 195
synopsis of routine, 176
Opisthotonos, 231
Oppenheim’s test, 502-503
Opponens digiti quinti muscle, testing,
486
Opponens pollicis muscle, testing, 486
Opsoclonus, 162
Optic atrophy, causes of, 185
Optic cup



deepening of, 181
vertical ovality of, 181
Optic disc, 178-182
colloid bodies of, 180
flame or splinter hemorrhages, 197
hyperemia of, 182, 183
locating, 175
nasalization of vessels, 181-182
notching of, 181
pallor of, 182
size of, 175
Optic nerve. See Cranial nerve(s), 11
(optic nerve)
Optic nerve fiber layer, 196
Optic neuritis, 179, 204
Optokinetic drum, 162
Optokinetic nystagmus, 155
Oral aperture, 222
Oral contraceptives, lactation induced
by, 242
Oral ulcers, 226
Orbital pseudotumor, acute, 158
Organic, definition of, 5
Organic brain syndrome, 22, 516, 520
acute, 18, 517, 520
causes for, 539
chronic, 18, 517
clinical evaluation of patient
with, 518
differential diagnosis, 538
examination for, 18—21
reasons for identifying patient with,
30-31
recognizing presence of, 18
Organic mental syndrome, 18
Organophosphate poisoning, lung sounds
with, 262
Orientation
to person, 18-19
to place, 18-19
checking for, 20
testing for, 517
in time, 18-19
checking for, 19
Oromandibular dystonia, 475
Oropharynx, 221-230
inspection, 221
Orthodeoxia, 81
Orthopnea, 80-82
cardiac, 80-81
pulmonary, 81
of retinal arteries, 343
Ortolani’s click and jerk, 425
Osgood-Schlatter disease, 426-427
Osler maneuver, 93
Osler’s nodes, 438—-440
Osler-Weber-Rendu disease, 108, 194,
224
Osmolal gap, 547
Osmolality, 547
Osmolarity, 547
Osteoarthritis, 435, 436, 552
causes, 429
joints most commonly involved,
429
Osteogenesis imperfecta, 162, 313, 316,
318, 401, 421

Osteoma, of ear canal, 210
Osteomalacia, 421
Osteomyelitis, 430
Osteoporosis, 421
acute, 165
Otitis, 209
external, 210
media, 149
acute, 210
acute serous, 210
acute suppurative, 210
bullous, 210
Otoscope
with nasal attachment, use of,
215-216
with nasal speculum, 215
Ovarian cysts, 382, 407
vs. ascites, 407
hemorrhage, 372
ruptured, 374
Ovarian tumor, 401, 407
Ovaries, 407
tumors of, 407
Overpointing, 478

Over-the-counter medications, in history,

45-46
Oviducts, 408
Oxycephaly, 162
Oxyphenbutazone, bilateral parotid
swelling with, 237
Ozena, 218

Pacemaker sound, 306
Pachuco mark, 125
Pachydermatosis, 134
Paget’s disease, 147, 151, 165, 186, 196,
199, 430
of vulva, 402
Paget’s disease of the breast, 239, 242
Pain. See also Abdominal pain
of acute cholecystitis, 38
colicky, 37, 39
periodicity of, 39
deep, 509
description of, 37-38
epigastric, 40
in extra-articular structures, 418
gallbladder, 40
with menstrual flow, 43
migratory, 40—41
with ovulation, 43
of pericarditis, 38
radiating, 40
in tendons, 418
upper quadrant, 40
ureteral, 39, 40
with vomiting, 40
Pain thermometer, 38
Palate, 225
edema, 225
inspection, 221
Pallor, 127
of legs and feet, 347
Palmar erythema, 405
Palmar interossei muscle
resistance testing, 482
testing, 487
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Palmaris longus tendon, 506
Palmar keratoses, 133, 437
Palmar tendons, stenosing tenosynovitis
or fibrosis of, 438
Palms
dark, 240
hyperpigmented macules and patches
of, 437
skin, 436-437
Palpebral fissure, 157-158
Pancoast’s syndrome, 134, 170, 275, 451
Pancreas
auscultation, 388
carcinoma, 387, 388
splenic murmur, 378
and Trousseau’s sign, 368
inspection, 388
palpation, 388
Pancreatic insufficiency, 226, 554-555
Pancreatic pseudocyst, 371, 388
Pancreatitis, 107, 201, 371, 388
abdominal wall motion in, 372
acute, 200
effusions in, 275
hemorrhagic, 388
Panhypopituitarism, 119, 126
Papal hand, 489, 506
Papanicolaou, George Nicholas, 404
Papillary cystadenoma, 242
Papillary muscle dysfunction, 316, 318
Papilledema, 145, 146, 174, 179-180,
193, 194, 199
causes of, 179-180
due to increased intracranial
pressure, 179
Papillitis, 179
Papilloma virus, 402
Pap smears, 404
Papules, 68
purpuric, 110
umbilicated, 119
Paracentesis, 380
Paraldehyde, 229
Paraldehyde circulation time, 369
Paralysis agitans, 475
Paralysis, flaccid, 483
Paranoia, 520
Paranoid ideation, 520-521
Paranoid states, 520
Paranymy, 467
Paraphimosis, 391
Paraphrasia, 467
Paraphrenia, 520
Parasitic infections, 194
Parathion, breath odor caused by, 228
Parathyroid glands, 235
Paresis, 481
Parietal cortical extinction, 514
Parietal lobe disease, 455, 504
Parietal lobe dysfunction, 478
Parietal lobe lesions, 513
Parietal lobe syndrome, 514515
Parinaud’s conjunctivitis, 455
Parinaud’s oculoglandular syndrome,
141, 455
Parinaud’s syndrome, 173, 454
Parkinsonian gait, 472-473
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Parkinson’s disease, 218, 472, 473,
475-476, 487
characteristic gait, 475
cogwheel rigidity in, 475-476
drug-induced, 476
facies of, 149
paucity of associated movements in,
475
respiration in, 101
signs, 475-476
skin texture in, 120
tremor, 473, 475
Parotid glands, 236-237
swellings, 237
tumors, 237
Parotitis, bacterial, 237
Paroxysmal atrial tachycardia, 94, 95,
337
with block, 337
vs. sinus tachycardia, 94
Paroxysmal nocturnal dyspnea, 81
Paroxysmal nocturnal hemoglobinuria,
545
Parry-Romberg syndrome, 165
Pars planitis, 165, 177
Partial thromboplastin time, 541
Parvus-et-tardus carotid upstroke, 313
Past medical history, 44, 66—67
Patella, transverse fracture of, 426
Patellar tendon reflexes, 498—499
Patent ductus arteriosus, 107, 290, 295,
300, 304, 310, 322
Paterson-Kelly syndrome, 133
Pathognomonic, definition of, 7
Patient
addicted, 23
counterphobic, 28
crying, 29
delusional, 27
demanding, 30
evasive, 27-28
hearing impaired, 25
hostile, 25-26
introduction to, 11-12
noncompliant, 28
uncooperative. See also
Malingering
interview of, 28
undiagnosed vs. undiagnosable,
29-30
who denies relevance of psychol-
ogic factors, 30
Patrick’s test, 424
Peacock phenomenon, 472
Peau d’orange, 239
Pectineus muscle, testing, 484
Pectoralis major muscle
absence of, 240
testing, 485
Pectoral reflex, 498
Pectoriloquy, 267-269, 269
whispered, 268-269
Pectus carinatum, 245
Pectus excavatum, 245, 317
Pederson speculum, 400
Pellagra, 107, 130
dermatitis, 123
odor of, 228

salivary gland swelling with, 237
Pelvic abscess, 399, 412
obturator test in, 379
Pelvic examination
bimanual examination, 406407
draping for, 400
environment for, 399
equipment, 399-400
importance of, 399
order of, 400-401
preparing for, 400
Pelvic girdle, myopathy afflicting, 415
Pelvic hemorrhage, obturator test in, 379
Pelvic inflammatory disease, 45, 407
Pelvic steal test, 347
Pemberton’s sign, 234-235
Pemphigus erythematosus, 122
Pemphigus foliaceus, 122
Pemphigus vulgaris, 112, 122, 123, 223,
226, 391, 402, 446
odor of, 229
Pendular knee jerk, 479
Penicillin, odor of, 229
Penile artery, examination, 347
Penile-brachial blood pressure gradient,
347, 393
Penis
cancer, 391, 392
chancroidal ulcers, 392-393
congenital malformations, 392
examination of, 391
skin lesions, 391
strangulation, 444
ulcers, 391, 392
Peptic ulcer, 40
Percussion
immediate, 494
mediate, 494
practicing, 252
Perforating collagenosis, 443
Perianal ecchymosis, 412
Pericardial effusion, 256, 258, 288, 362
acoustic muffling produced by, 255
auscultation, 324
ice water test, 555
inspection, 323
massive, vs. left ventricular
enlargement, percussive
findings, 287
palpation, 323
percussion, 323-324
and PMI, 326
Pericardial friction rubs
location, 305
palpable, 286
phases, 305
timbre, 305
Pericardial rub, 324
Pericardial tamponade, 324, 358
findings in, 361
hepatojugular reflux in, 362
Kussmaul’s sign in, 361
vs. pressure in, 360
Pericardiocentesis, 283, 287
Pericarditis, 149, 430, 464. See also
Constrictive pericarditis
effusions in, 275
pain of, 38

pericardial friction rubs in, 305
Perichondritis, 209
Perihepatitis, secondary to lupus
erythematosus, 379
Perimetry, 156
Perinephric abscess, 545
Perinephritis, 387
Periodic breathing, 100
Periodic paralyses, 431
Periodontal disease, 224, 228
Perioral reflex, 458
Periorbital edema, 157
differential diagnosis of, 158
Peripapillary atrophy, 193
Peripheral neuropathy, 513
Peripheral nerve
lesions, 483, 508, 509
sensory innervation of surface by,
510
testing, 504-507
Peripheral vascular resistance. See Sys-
temic vascular resistance
Peripheral venous pressure
clinical estimation of, 357
manometric determination of,
358-360
Peritonitis, 376
abdominal wall motion in, 372
granulomatous, 376
local muscle rigidity over, 374
spontaneous bacterial, 553
Perleche, 222
Pernicious anemia, 105, 127, 194, 196,
218, 223, 478, 508, 518
Peroneal artery, palpation, 351
Peroneal nerve, 482, 490
deep, entrapment, 442
Peroneal tendon
chronic stenosing tenosynovitis,
429
dislocation of, 429
Peroneus longus and brevis muscles,
testing, 485
Peroxidase staining, 545
PERRLA, 171
Perseveration, with organic brain
syndrome, 20
Personality, changes in, 469
Personal questions, 9, 26
Perthes, G. C., 368
Perthes’ disease of the hip, 441
Perthes’s test, 368
Pertussis, 490
Pes cavus, 443-444
Pes equinus, 444
Petechiae, 108—109
Petrositis, 149
Peutz-Jeghers’ disease, 132, 195, 223,
224
Peyronie’s disease, 391, 392
Phakomatoses, 108, 193
Phalen’s sign, 506
Phantom tumor, 374
Pharmaceutical breath, 229
Pharyngeal palpation, of internal carotid,
342
Pharynx, 227
inspection, 221



palpation, 221
Phenistix, 546, 550
Phenol
breath odor caused by, 228, 229
effect on skin color, 105
Phenolphthalein, effect on nails, 132
Phenothiazines, 106
lactation induced by, 242
movement disorders induced by,
476
reagent for detection of, in urine,
550
toxicity, 416
tremor caused by, 474
Phenylketonuria, 127, 550
odor of, 230
Phenytoin, 161
intoxication, 471
toxicity, 224, 474
Pheochromocytoma
bilateral, 147
tremor caused by, 474
Phillips equation, 334-335
Phillipson’s reflex, 503
Phimosis, 391, 392
Phobia, 521
Phonation, impaired, 464
Phonocardiography, 325, 328
Phosphate crystal, in urine, 551
Phosphorus, odor of, 229
Photosensitivity, 107, 133, 149
dermal, 430
Phrenic nerve palsy, unilateral, 248
Phthisis, 194
Physical examination, |
case record of, 49-51, 62-63
psychodynamic termination of, 17
recording, 67
time required for, 47
Physician(s)
dress, 10
nonexistent, 424
Physostigmine, 502
Phytobezoar, 374
Piano-playing tremor, 474
Pickering’s sign, 347
Piesthesia
definition, 509
vs. light touch sensation, 509
Pigeon breast, 245
Pigmentation
diffuse, 105-106
focal, 106
Pigment epithelium, rests, benign, 197
Pill-rolling tremor, 473, 475
Pilomotor response, decreased, 170, 451
Pilonidal sinus, 412
Pinealoma, 455
Pingueculae, 162, 164
Pink puffer, 275, 277
Pinprick, lateral anesthesia to, ending
sharply at midline, 510-511
Pinprick (superficial pain) sensation, 509
Pinta, 132
Pinworms, 402, 412
Piskacek’s sign, 405, 407
Pistol shot sounds, 312
jugular or clavicular venous, 366

Pitch, definition of, 260
Pit recovery, two-component, 445
Pit recovery time, 444-446, 447
in edema, 444-446
in lymphedema, 446-447
Pitres’ Law, 468
Pitres’ syndrome, 509
Pituitary tumors, 151, 186, 242
Plantar flexion
slow, tonic, 502
testing, 482
Plantar flexion equivalents, 503
Plantar flexion signs, 503
Plantaris (triceps surae) muscle, testing,
484
Plaque of Hollenhorst, 190-191, 200
inspection, 331
Plasma, tests, 546-548
Platelets, 545
abnormality/defect/dysfunction,
224, 225
bedside test for, 109
Platypnea, 81
Platysma muscle, 501
Pleural disease, 254-255
Pleural effusion, 246, 248, 249, 255,
273, 553
detection, 271
by auscultatory percussion,
279
diagnosis, 274, 275
egophony with, 269
findings of, 260
hyperresonance above, 256
nonloculated, shifting of, under
influence of gravity, 255
and tactile fremitus, 251
textbook findings in, 280
tuberculous, 553
tubular breath sounds with,
259-260
Pleural fibrosis, 270
Pleural friction rub, 265
vs. wheeze, 265-266
Pleural thickening, 249
diagnosis, self-study, 274
dullness over, 255
textbook findings in, 280
Pleurisy, 246
Pleuritis, 149
Pleuropericardial rub, 305
Plummer-Vinson syndrome, 133, 222,
232,234,435
PMI. See Point of maximum impulse
Pneumococcus(i)
decolorizing, 553
quellung reaction, 553
Pneumonia, 130, 259, 265, 275
acoustic muffling produced by, 255
bacterial, 275
with empyema, 379
lipoid, 553
true consolidated lobar, 275
Pneumothorax, 249, 272, 273
diagnosis, self-study, 274
hyperresonance of, 255
percussive auscultation for, 272
textbook findings in, 280
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Podagra, 431
etiologies of, 431
Poikilocytosis, 544
Pointing test, 422
for hip, 424
for knee, 426
Point of maximum impulse, 283
absence of, 323
diastolic, 283
duration of , 284-285
examination for, 283
location of,, 283-285
with massive pericardial effusion,
326
palpation, 284-285
likely diagnoses based on, 285
peak, 313
as single vs. double impulse, 284
size of, 284
Poison ivy, 112
Poland’s syndrome, 240, 441
Poliomyelitis, 248, 421, 422, 444, 470
Poliosis, 108, 127
Politzer bag, 211
Politzer maneuver, 211, 213
Politzer test, 213
Polyarteritis nodosa, 107, 167, 193, 194,
196, 197, 199, 394, 396,
440
Polycythemia, 191, 201, 543
Polycythemia rubra vera, 119, 148, 197
facies of, 148
Polymastia, 239
Polymorphonuclear leukocytes
hypersegmented, 544
Wright-stained, 544
Polymorphonuclear neutrophilis, in
sputum, 553
Polymyalgia rheumatica, 344, 417, 469
Polymyositis, 417, 482
Polyps
cervical, 405
colonic, 115, 135, 196
nasal, 217-218
rectal, 412
vaginal, 406
Polythelia, 239
Pompholyx, 436
Popliteal artery
checking blood pressure at, 350
palpation, 350
Porphobilinogen, 549
urine, tests for, 549
Porphyria, 106, 107, 119, 133, 548-549
acute intermittent, 549
Porphyria cutanea tarda, 447, 549
hand in, 437
skin lesions, 437
Porphyrins
fecal, 549
fluorescent tests for, 549
red cell, 549
urinary, 548-549
Porphyrinurias, 548
Portal hypertension, 372, 378
and superior vena caval syndrome,
366
venous patterns in, 373
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Portosystemic encephalopathy, 518
Port wine stain, 197, 368
Position, 80-83
Position sense, 476. See also
Proprioception
Postage stamp test, 42, 392
Post anoxic syndrome, 446
Postencephalitic parkinsonism, 475
Posterior cruciate ligament, test, 428
Posterior keratoprecipitates, 166, 177
Posterior tibial artery, examination, 350
Posterior tibial nerve, 501
Posterior tibial pulsations, absence of,
351
Posterior uveitis, 108, 197, 204
Posterior vermis, disease of, 478
Post-extrasystolic beat, 315
Posthemorrhagic retinopathy, 193,
198-200
Post hoc ergo propter hoc fallacy, 529,
532-533
Poststarvation refeeding, salivary gland
swelling with, 237
Postural hypotension, 89-91, 226, 514.
See also Blood pressure,
measurement
delayed orthostatic readings in,
90-91
intracerebral, of retinal arteries,
343
neurogenic, 89-90
Posture, 80-83, 245, 421, 470-471
assumed to improve respiratory
mechanics, 245
rigidity, 470-471
Potain’s sign, 288, 346
Potain’s upper limb hypertension, 347
Pott’s disease, 421
Pott’s fracture, 430
diagnostic measurements, 430
Practical, definition of, 5
Pratt’s sign, 367
Preauricular artery, 343
Precision, 169
Predictive value of tests, 6—7, 455-456
Pregnancy, 45, 311, 399, 407
diagnosis, 407
displacement of umbilicus in,
371-372
epigastric murmurs in, 377
Grocco’s triangle produced by, 255
hypertension in, 102
salivary gland swelling with, 237
signs of, 405
Premature atrial contractions, 95, 97-98
with fully compensatory pauses, 97
Premature beats, 337
Premature ventricular contractions,
96-97, 365
Prepatellar bursitis, 426
Presacral tumor, 412
Presbyopia, 155
Prescription drugs, in history, 45
Prescription paper test, 505
Pressure measurement, 86
Pretibial myxedema, 232, 443
Prevalence, definition of, 6
Priapism, 391

Primum non nocere, 90
Probability
conditional, 7
levels of, 530
posterior, 7
prior, 7
Prochlorperazine intoxication, 471
Profundi colli muscle, testing, 484
Progressive muscular dystrophy, 458
Progressive supranuclear palsy, tremor
caused by, 474
Progressive systemic sclerosis, 105, 147,
193, 194, 198, 217, 222,
436, 440, 441. See also
Scleroderma
diagnostic criteria for, 431
Pronator drift, 483
Pronator reflex, 497-498
Pronator teres muscle, testing, 486
Propositions, negative, 529
Propranolol, in myotonic syndromes, 417
Proprioception, 479
definition of, 476
diseased, 478
testing, 476, 508-509
Proptosis, 158
unilateral, 145
voluntary, 158
Propulsion, 472
Propylthiouracil, bilateral parotid
swelling with, 237
Prostate, 397
atrophic, 413
consistency of, 413
examination, 413
lymphoma metastatic to, 413
nodular hyperplasia, 413
palpation, 412
size of, 413
Prostate cancer, 446, 465
and gynecomastia, 242
screening tests, 413
Prostatic nodules, 413
Prostatitis, 412, 551, 552
acute, 413
chronic, 413
Prosthetic valve sounds, 306
Protein-calorie deficiency, 127, 446
Proteolytic bacterial infection, odor of,
229
Provisional diagnosis, definition of, 5
Proximal interphalangeal joints, fusiform
synovial swellings of, 435
Prurigo nodularis, 119
Pruritus, 39, 119
Pruritus ani, 412
Pseudoangioid (lacquer crack) streaks,
113, 182-185, 187
Pseudoarthrosis, 431
Pseudoathetosis, 474
Pseudocolonic tumor, 374
Pseudo-Durga syndrome, 40
Pseudoexudates, causes of, 192—-193
Pseudogout, 431, 552
Pseudohypertension, 93, 344
Pseudohypoparathyroidism, 218, 436,
461
Pseudohypotension, 93

Pseudolipoatrophy, 442
Pseudologia phantastica, 24
Pseudomonas, 133
infection, 108
effect on nails, 132
pneumonia, smell of, 229
skin infection, 123
Pseudopancreatitis, 399
Pseudopapilledema, 180
Pseudo-Pelger-Huet syndrome, 544
Pseudopolyps, 413
Pseudo-pseudohypoparathyroidism,
162-163, 209, 436
Pseudosensory ataxia, 472
Pseudothrombophlebitis syndrome, 367,
443
Pseudoxanthoma elasticum, 113, 162,
180, 186, 193, 194, 316,
318, 321
Psittacosis, 194, 200
Psoas abscess, 379, 425
Psoas hematoma, 379, 425
Psoas sign, 80
Psoas spasm sign, 425
Psoriasis, 121, 130, 133, 391, 401
effect on nails, 132
pustular, 429
splinter hemorrhages in, 132
Psoriatic arthritis, 217, 435
Psychiatric consultation, 24
Psychiatric disease, definition of, 5
Psychoactive drug overdose, urine tests
for, 550
Psychogenic, definition of, 5
Psychosis, 149
Psychosomatic, definition of, 5
Psychosomatic medicine, 6
Pterygium(a), 162, 164
Pterygium coli, 231
Pterygoid muscles, testing, 456
Ptosis, 170, 451, 452, 458
bilateral, 157
unilateral, 157
Pubic hair, 401
Pubic rami, fractures of, 430-432
Pubic symphysis to crown/pubic sym-
physis to floor ratio, 83
Puddle sign, 380, 381
of ascites, 271
Pulmonary apex, disease of, 464
Pulmonary arteriovenous fistula, 304
Pulmonary artery
anomalous, 304
idiopathic dilatation, 321
percussible (and/or) palpable, 287
Pulmonary artery branch stenosis, 304
Pulmonary disease, 119
Pulmonary edema, 226
therapeutic use of carotid sinus re-
flex in, 339
Pulmonary embolism
abnormal pulsations in, 364
massive, signs of, 278
with or without infarc-
tion, limitations of clinical
examination, 277-278
Pulmonary failure, 471
Pulmonary fibrosis, 270



chronic, réles of, 264
rales of, 264
Pulmonary hypertension
abnormal pulsations in, 364
angiothrombotic, 46
possible significance of, 285, 287,
290, 295, 296, 322, 323
vasculoprival, 296
volume overload, 296
Pulmonary infarct, 265
effusions in, 275
Pulmonary kyphosis, 245
Pulmonary osteodystrophy, 134
Pulmonary tuberculosis, 165
Pulmonary tumors, 249
Pulmonary vascular obstruction,
abnormal venous pulsations
in, 364
Pulmonary vein thrombosis, 285
Pulmonary venous return, partial
anomalous, 285, 295, 296
Pulmonic insufficiency, 301-303, 313,
325
clinical findings, 321
etiology, 321
murmur of, 300
secondary, 321
Pulmonic stenosis, 146, 241, 287, 301,
302
abnormal pulsations in, 364
clinical findings, 321
congenital, 321
etiology, 321
murmur of, 300
with poststenotic dilatation, 285
rheumatic, 321
Pulmonic valve
area, 290
atresia, 295
Pulse, 93-98
arterial, 94
grading, 70
congenital absence of, 351
diminished, 315
in fever states, 102
frequency, 94
irregularly irregular, 94, 96-98
normals of, 94
and postural hypotension, 90
regularity, 94
regularly irregular, 94-96
Pulse amplitude, postextrasystolic, 97
Pulse pressure
and aortic insufficiency, 311-312
in IHSS, 315
narrow, 92, 313
unusual, 92
widened, 92
Pulsus alternans, 96, 334
Pulsus bisferiens. See Bisferiens pulse
Pulsus paradoxus, 68, 91-92, 324, 361
causes of, 92
criteria for, 91-92
determination, method, 92
false negatives, 92
pathophysiology, 91
reversed, 92
Pulsus parvus et tardus, 331-332

Pupillary accommodation, 171
paralysis of, 455
testing for, 167
Pupillary constriction. during Cheyne-
Stokes respiration, 100
Pupillary dilatation, 504
during Cheyne-Stokes respiration,
100
Pupillary light reflex, 204
Pupillary reaction, 456
Pupillary response, 155
consensual, 171
importance of, 171
to light (reaction), 170171

Pupils, 169
abnormal, 172, 173
dilating, 155

contraindications to, 175-176
examination, 451
fixed. 172, 173
fixed dilated, 172
funduscopic examination, 155
inequality of, 169-170
oval, 171
paradoxical, 173
pear-shaped, 171
pinpoint, 169
polygonal, 171
scalloped, 171
shape of, 170
abnormalities of, 171
size of, 456
measurement of, 169
tonic, 172
Purpura, 110-111
factitious, 110
palpable, 110, 112
Purpura fulminans, 110
Purtscher’s retinopathy, 192, 197, 199,
430
Push of speech. 466
Pustular psoriasis, 115
Pustules, 111-112
Pyelonephritis, 387, 550
Pyncnodysostosis, 162
Pyoderma gangrenosum, 119
Pyogenic abscess, 379
Pyopneumothorax, 248
Pyramidal (corticospinal) tract disease,
502-503
Pyridoxine deficiency, 222, 223
Pyriformis muscle, 412
testing, 484

Q fever, 194
Quadratus femoris muscle, testing, 484
Quadriceps longus muscle, clonus, 503
senile rupture of, 426
testing, 484
Quadrigeminy, 96
Queen Anne’s eyebrows, 124—125
Queen’s Square hammer, 3, 423, 494,
497
Quellung reaction, 553
Quinacrine, effect on nails, 132
Quincke’s angioneurotic edema, 164
Quincke’s sign, 312
Quinidine, gynecomastia associated
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with, 242

Quinine toxicity, 202

Raccoon eyes, 145, 146

Radial artery, palpation, 344-345
Radial nerve, 486, 487, 495, 496

branches of, 505
testing, 504-505

Radiation therapy, dysgeusia with, 461
Radicular pain, 422

Radiculitis, 470

Railroad tracks, 121, 122, 123
Raimistes’ arm sign, 492

Raimistes’ hand sign, 488, 492, 493,

494

Raimistes’ leg sign, 488, 495
Rales, 264

amplitude, 264

false positives, 264
high-pitched (fine), 264
location, 263-264
migration of, 263
pitch, 264

posttussive, 264
repeatability, 264
Velcro, 264

Ramsay Hunt syndrome, 209, 210
Ransohoff’s sign, 372

Rape, 401

Rash, 111

describing, 68
on face, 149-150

Rat-bite fever, 417
Raynaud’s disease, 107, 345
Raynaud’s phenomenon, 134, 441

diagnostic criteria, 345
disorders associated with, 346
historical perspective, 345
semiophysiology, 345
significance, 345

Reactive hyperplasia, 141

Reactive perforating collagenosis, 119
Reading, 533

Rebound phenomenon, 478

Rebound tenderness, 374

Recalcitrant pustules, 436

Recruitment, unilateral, bedside test for,

461

Rectal abscess, 412
Rectal examination, 397, 400

alleged adverse effects of, 413
of bed-bound patient, 411
findings on, 412-413
of immovable supine patient, 411
patient positioning, 411
in patient suffering myocardial in-
farction, 413
preparation for, 411
protecting patient’s dignity,
411-412
in women, 411
Rectocele, 403
Rectosigmoid, impacted feces in, 407
Rectovaginal examination, 406
Rectovaginal fistula, 406
Rectum
fissures, 412
fistulae, 412
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Rectum—continued
palpation, 412
polyps, 412
skin lesions, 412
stricture of, 413
tumors, 413
Rectus abdominus muscle, testing, 484
Recurrent polyserositis, 194
Red cell distribution width, 544
Red cells, 544
diameter, 544
inclusions, 544
nucleated, 544
Red eye, 166
Red-free light, 173, 179, 187
Red glass test, 454
Red man syndrome, 107, 113
Redneck, origin of term, 113
Red nucleus, 475
Reflexes, 523
testing, 494-504
Reflex hammers, 3, 494
Reflex vasodilation, 342
Refractometer, 548
Regional enteritis, 222, 223
Reil’s lines, 130
Reinforcement, 499
Reiter’s syndrome, 115, 133, 167, 226,
392, 429
diagnostic criteria for, 431
Relapsing febrile nodular panniculitis,
442
Relapsing polychondritis, 236
floppy ears in, 209
Reliability, 516
of informant, 64
Renal abnormalities, deformities of ear
with, 207
Renal abscess, 387
Renal adenocarcinomas, 239
Renal arteries
anterior bruits, 347-348
continuous bruits, 348-349
duplicate, 239
examination, 347-349
posterior bruit, 349
stenosis, murmurs, 348-349
Renal calculi, 130
Renal disease, 149, 193, 194
chronic, 134
nails in, 132
polycystic, 318
Renal failure, 119, 165, 188, 228, 461,
471, 490
chronic, 130, 218, 313, 321
Renal vascular disease, 347
atheromatous, 349
Reserpine
lactation induced by, 242
tremor caused by, 474
Respiration, 99-101. See also Breathing
accessory muscles of, use of, 245
effort, 99
notation in chart, 68
in Parkinson’s disease, 101
Respiratory alternans, 247
Respiratory distress, 235
Respiratory motions, 245-246

Respiratory paradox, 246-247
Respiratory rate, normal, 99
Restless legs, 43
Reticular activating system, lesions of,
515
Retina
AV ratio, 189
black spots in, 194-195
cotton wool exudates in, 191, 192
cytoid bodies, 191
emboli, 191
exudates, 200
hard exudates in, 191-192
light spots on, 191
microinfarctions of, 191
plaques, 190-191
Retinal arterial pulsations, 179
Retinal arterioles, 191, 197
arteriolar sclerosis, 184—185
copper wiring, 189, 191
diffuse narrowing, 189, 201
dilation of, 200
focal narrowing, 189, 201
localized narrowing, 188
occlusion, 189, 191
silver wiring, 189, 191
tortuosity of, 189, 201
visible pulsations of, 312
Retinal artery occlusion, 202
Retinal degeneration, 156
Retinal detachment, 156, 184, 202
Retinal edema, 188, 199
traumatic, 201
Retinal hemorrhage, 198, 199-201
Retinal neovascularization, 180—181
Retinal pigment epithelium detachments,
184
Retinal pigment epithelium hypertrophy,
195
Retinal rest, 156
Retinal streaks and stripes, 183—184
Retinal veins
engorgement, 190
etiologies of, 190
obstruction, 199
occlusion, 191, 202
spontaneous sludging of blood in,
200
Retinal venous pressure, 178—179
Retinal venous pulsations, 363
induced, 179
spontaneous, 178—179
loss of, 179
Retinitis, septic, 193
Retinitis pigmentosa, 180, 195
Retinoblastoma, 177
Retinoids, treatment with, 126
Retinopathy, 199-202
diabetic, 201
hypertensive, 200-201
ischemic, 200
posthemorrhagic, 193, 198-200
proliferative, 202
Purtscher’s, 192, 197, 199-200
sickle cell, 201
stasis, 191, 193, 197-198, 199
in trauma, 200
Retrobulbar neuritis, 179

Retroperitoneal abscess, 407
Retroperitoneal neoplasm, 407
Retropharyngeal swelling, 227-228
Reverse handgrip, 308
Reverse psoas maneuver, 379
Review of symptoms, 58—60
Review of systems, 48—49
vs. past medical history, 44
recording, 67
Rhabdomyosarcomas, 416
Rhematoid factor, 435
Rheumatic fever, 313, 316, 321, 417,
435,436,473, 545
nodules in, 447
rash of, 111
Rheumatic pleural effusion, 265
Rheumatic polyarthritis, 194
Rheumatic valvulitis, 200, 323
Rheumatism, nonarticular, 416
Rheumatoid arthritis, 107, 160, 217, 316,
321, 435, 438, 443, 469,
552
diagnostic criteria, 430
hand in, 437
nodules in, 447
skin lesions, 437
Rheumatoid nodules, 435
Rheumatoid spondylitis, 313
Rheumatoid vasculitis, 119, 447
Rhinophyma, 215, 216
Rhomboid muscle, testing, 485
Rhonchus(i), 264, 265
sustained harmonic, 261
Rib(s), fracture, 249, 430
auscultatory findings with, 266
Riboflavin circulation time, 369
Riboflavin deficiency, 222, 223
Rib-tip syndrome, 249
Richter’s hernia, 403
Rickets, 245, 421
infantile, 149
Rickettsia, 110, 198, 203
Riedel’s thyroiditis, 232
Rifampin, 106
Rift Valley fever, 194
Right-left confusion, 514
Right superior quadrantanopsia, 467
Right ventricle, and abnormal pulse, 365
Right ventricular bulge, 285
Right ventricular disease, abnormal
venous pulsations in, 365
Right ventricular enlargement, 248, 288
Right ventricular failure, 322
Right ventricular heave, 285
Right ventricular hypertrophy, 285, 325
and PMI, 284
Right ventricular infarction
abnormal venous pulsations in, 365
findings in, 361
Kussmaul’s sign in, 361
pulsus paradoxus, 361
Right ventricular lift, 285
Right ventricular taps, palpation for, 285
Rigidity
decerebrate, 470
decorticate, 470
Ring block, 514
Rinne and Weber tests, 68



Rinne test, 211-213
Risk factor, 207
Risus sardonicus, 83
Roberts’ sign, 501
Rocky Mountain spotted fever, 191, 200
Rodnan, G. P, 48
Rodnan’s Aphorism, 48
Rodnan’s Laws, 48
Rodnan’s Rule of Urine, 48
Roentgen, 429, 432
Romana syndrome, 141
Romberg test, 477, 478
Rose bengal, 518
Rosenbach’s sign, 312, 322
Rosenbach’s tremor, 158
Rose’s test, 367
Rossolimo, 503
Rotator cuff, tears of, 419
Rotch’s sign, 323
Rothmund’s syndrome, 165
Roth spots. See Litten spots
Rouleaux formation, 544
Rovsing’s sign, 375
Rubella, 417

congenital, 437

odor of, 228
Rubor, 417
Rubral tremor, 475
Rule of Ribot, 468
Rule of two diastoles, 69
Rumpel-Leede test, 109
Ruptured intervertebral disc, 469

Sabinas syndrome, 127
Saccadic eye movements, 162
Saccadomania, 162
Saccharin circulation time, 369
Saccular bronchiectasis, 552
Sacroiliac joint, examination, 424
Sacroiliitis, 424, 430
tests for, 424
Sacrum, vibratory sensation over, 508
Saddle anesthesia, 509
Saddle embolus, 350
Saddle nose, 215, 217
St. Vitus’ dance. See Sydenham’s chorea
Salicylates, 550
breath odor caused by, 228
intoxication, 546
Saliva flow, quantitation, 222
Salivary glands
of Blandin, 237
ductal calculus, 237
ductal obstructions, 237
location, 236-237
of Nithn, 237
radiation damage to, 226
swellings, 237
Salivation, in parkinsonism, 475
Salpingitis, 372
Salus S sign, 190
Sandhoff’s disease, 202
Sarcoidosis, 119, 127, 134, 139, 157,
164, 165, 167, 177, 181, 192,
193, 197, 209, 218, 237,
267, 443, 446, 461
eye findings in, 204
retinal findings of, 194, 195

Sarcoma, 406
Sarcoma botryoides, 406
Sausaging, of veins, 191
Scabies, 121, 391, 402
Scalenus anticus syndrome, 421
Adson’s maneuver for, 344
Scalp, thermal palpation, 151
Scapula
abduction and downward rotation
of, 485
abduction and upward rotation of,
485
Scarlet fever, 223, 490
Scars, 106, 119, 120, 126
postsurgical, 119
tissue-paper, 119
Scheuermann’s disease, 421, 423
Schiotz tonometry, 168—169
Schirmer test, 157
Schistocytes, 544
Schizophrenia, 123, 518, 520, 522
body odor in, 230
diagnosis of, 521
paranoid, 520
research diagnostic criteria for,
520-521
saccadic movements in, 162
speech in, 466
Schizophreniform disorders, 520
Schober test, 422, 424
Schumm’s test, 546
Schwabach test, 212, 213
Sciatica, 423, 482
high, 470
Sciatic branches nerve, 484
Sciatic nerve, impingement, 423
Scintiscan, 385
hepatic, 384
Scissors gait, 472
Sclera, 162, 197
blue, 162-163
muddy pigmentation, 162
spots on, 162
Scleral icterus, 162
Scleredema adultorum of Buschke, 120
Sclerodactyly, 431, 436, 441-442
Scleroderma, 108, 134, 194, 431. See
also Progressive systemic
sclerosis
facies in, 147
localized, 147
skin texture in, 120
Scoliosis, 245, 317, 421-422
cryptogenic, 421
paralytic, 422
Scopolamine, 502
Scotomata, 519
central, 157
Scratch test
for heart, 309
for liver, 384
Scrofula, 123
odor of, 228
Scrotal reflex, 504
Scrotal swelling, transillumination of,
394-395
Scrotum
annular squamous lesions, 393
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gangrene of, 394
skin infections, 393
Scrub typhus, 191, 198
Scurvy, 109, 123, 127, 130, 200, 224,
401, 543
ecchymoses in, 110-111
odor of, 228
Sebaceous cysts, multiple, 130, 133
Seborrheic dermatitis, 209, 401
Sebright bantam syndrome, 436
Secondary oxalosis, 194
Seizures, 149
Selye,H., 5
Semantic error, 71
Semen, odor of, 229
Semicircular canals, disease, 480
Semilunar valve stenosis, 295
Seminal vesicles, 397, 412
Semiophysiology, definition of, 5
Senescent vaginitis, 406
Senile hemangiomas, 117-118
Senile hyaline plaques, 162-163
Senile keratosis, 209
Senile kyphosis, 245
Sensitive information, recording, in
chart, 67
Sensitivity, definition of, 6
Sensory ataxia, 473
Sensory deficit, 456
Sensory homunculus, 511
Sensory loss, distribution of, localization
of lesion from, 509
Sensory signs, of abnormal activity in
higher nervous centers,
510-512
Secnsory testing, 507-513
pins for, 3
Sentinel nodes, 141
Sentinel veins, 367
Septicemia, 200, 545
Sequential searching, 536
Serial sevens test, 20
Serratus anterior muscle, testing, 485
Serum
osmolal gaps, 547-548
tests, 546-548
viscosity, 546
Serum sickness, 544
Setting sun sign, 479
Sewer breath, 228-229
Sexual abuse, 401
Sexual hair, 123-124
Scxual history, 45
Sexually transmitted disease, 401, 402,
412
Sexual orientation, patient’s, determining,
24-25
Sezary syndrome, 113
Shagreen (shark skin) patches, 115
Shaping comments, 15
Sharp midline cutoff, 510, 511
Sheathing, 191
causes of, 191
Sheehan’s syndrome, 242
Shepard’s sign, 263
Shigellosis, odor of, 229
Shock, 90, 107, 331
blood pressure measurement in, 93
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Short toe flexors, paralyzed, 502
Shotgunning, 536
Shoulder(s)
abduction of, 485
adduction of, 485
elevation of, 485
extension of, 485
external (lateral) rotation of, 485
flexion of, 485
forward flexion, 419
internal (medial) rotation of, 485
range of motion, 418
normal, 419
subluxation of, 134
Shoulder abduction test, 421
Shoulder girdle
myopathy afflicting, 415
resistance testing, 482
Shy-Drager disease, tremor caused by,
474
Sialometry, 222
Sialorrhea, salivary gland swelling with,
237
Sia water test, 547
Sicca syndrome, 224
Sickle cell disease, 130, 184, 190, 191,
196, 199, 391, 436, 545
arteriolar sheathing in, 192
corkscrew vessels of, 164
Sickle cell retinopathy, 201
Sickle cells, 544
Sickle trait, 391
Sigmoid colon
carcinoma of, 407
redundant, 407
Sign(s). See also Tests
Abadie’s, 509
Amoss’, 469
ash leaf, 115
Auenbrugger’s, 323, 327, 371
Babinski’s pronation, 488,
492-494,501
Bamberger’s, 324
Bancroft’s, 367
Barre’s, 483
Battle’s, 109, 145, 146, 430
Bechterew’s arm, 488, 494-494
Becker’s, 179, 312
belt, 41, 83
Berry’s, 232
Bielschowsky head tilt, 160
Bielschowsky’s, 453
Biernacki’s, 509
Blumberg’s, 374
Boas’, 375
Boston’s, 158
Branham’s, 92,94, 352
Broadbent’s, 246, 283
Brockenbrough, 315
Brudzinski, 469-470
Bryant’s, 412
bulge, of knee, 426—-427
Campbell’s, 235-236
Cardarelli’s, 235
Carvallo’s, 322
Chadwick’s, 405
Chandelier, 407, 408
Conner’s, 256, 324

crescent, 443

crossed straight-leg raising, 423

Cullen’s, 109, 372, 408

Dahl’s, 106

Darier’s, 121

definition of, 7

De Musset’s, 147, 311

d’Espine’s, 260, 267-268,
270-271

dimple, 112

Dinkler’s, 464-465

Doi’s, 501

doll’s eye, 455, 479

drawer, 428

Dressler’s, 324

Duroziez’s, 310-312, 325

Ebstein’s, 323

Ewart’s, 256-258, 324

Fabere, 424

Forestier’s, 422

Frank, 207-209

Friederich’s, 365

Froment’s newspaper, 505

Gaenslen’s, 424

Gerbode’s, 347

Gerhard’s, 312

Goodell’s, 405

Gottron’s, 107

Griffith’s, 158

Hannington-Kiff, 379, 500

Hegar’s, 405

Hill’s, 89, 92, 310, 311, 325

Homan’s, 367

Hoover’s, 288, 487—-488

Hoover’s chest, 247-248

Howship-Romberg, 403, 500

Hoyne’s, 469

Joffery’s, 158

Kehr’s, 386

Kernig-Lasegue, 422—-423,
469-470

Kussmaul’s, 323, 360-361, 369

Ladin’s, 405

Leser and Trelat, 113

limbus, 165

Lisker’s, 367

Litten’s, 382

Louvel’s, 367

Lowenberg’s, 367

Lust’s, 490

Mallet-Guy’s, 388

Marconi’s, 231

Marfan’s, 441-442

Mayne’s, 312-313

McDonald’s, 405

Means’, 158

Mendel-Bechterew, 503

Mobius’s, 160

Moses’s, 367

Mueller’s, 227, 312

Murphy’s, 386

Neer and Welsh impingement, 418

Negro’s, 459

Neri’s, 488, 490, 491

Nikolsky’s, 121-122

Ochsner’s clasp, 505

Oliver’s, 235

Pemberton’s, 234-235

Phalen’s, 506
Pickering’s, 347
Piskacek’s, 405, 407
Plummer’s, 435
Potain’s, 288, 356
Pratt’s, 367
psoas, 80
puddle, 271, 380-381
Quincke’s, 312
Raimistes’ arm, 492
Raimistes’ hand, 488
Raimistes’ leg, 488, 495
Ransohoff’s, 372
Roberts’, 501
Rosenbach’s, 312, 322
Rotch’s, 323
Rovsing’s, 375
Salus S, 190
setting sun, 479
Shepard’s, 263
Souques’ leg, 475
Stellwag’s, 158
Stewart and Holmes’, 478
Strumpell’s pronation, 488,
492-494
Tanyol’s, 371
Tinel’s, 506
Trendelenburg’s, 424-425
tripod, 469
Trousseau’s, 368, 488—490
Turner’s, 109, 372, 408
Vitums’, 322
volume, 246, 255
von Braun-Fernwald’s, 405
winking earlobe, 322-323
Sign test, 508
Silver wiring, 201
Simian crease, 437, 439
Sims position, 400
Sinus arrest, 96
Sinus arrhythmia, 95-96
Sinuses, transillumination of, 151-152
Sinusitis, 217, 218
chronic, 545
Sinus of Valsalva, ruptured aneurysm of,
304
Sinus tachycardia, 94, 95
with aortic dissection, 346
vs. paroxysmal atrial tachycardia,

Sipple’s syndrome, 115, 223, 225, 444
facies of, 147
Sister Joseph’s node, 143
Situs inversus, 249
abdominalis, 258
visceral, 288
Sjogren’s syndrome, 157, 218, 226, 237,
460, 461
Skene’s glands, 401
Skew deviation, 479
Skin, 105
bronze, 105
description, in case record, 68
dirty-brown, 107
examination of, 513
flaying, 120
green, 105
greyish, 105



marbled, 107
odor, 123
orange, 106
palpation, 119-120
peeling, 107
red, 106, 107
silvery blue-gray, 106
texture, 119
tumors, metastatic, 113
wesicles, 107
white crystalline deposit on, 106
white spots on, 107
yellow, 105, 106
Skin cancers, 112-113
Skin color, 105108
Skin lesions, 105
describing, 68
on external ear, 209
maculopapular, 68
resembling carcinoma, 113
staphylococcal, 112
Skin sensation, examination, 457
Skin tags, 115, 116
predictive value of, for presence of
colonic polyps, 135
Skin temperature, 120
and arterial insufficiency, 350
Skin turgor, 226
Skodaic resonance, 256
Skull
auscultation, 151-152
examination of, 145
palpable crepitus, 149
palpation, 149
percussion, 149-151
Skull bruits, 151, 343
Skull fracture, 145, 210
basal, 145, 146, 158, 164
Sleep apnea, 100, 227, 228
obstructive, 231
wheezes in, 263
Small airways disease, signs of,
245-246
Small bowel obstruction. See also Intes-
tinal obstruction tinkles and
rushes of, 377
Smallpox, 490
Smell
loss of, causes of, 218
sense of, 42, 218
Smoker’s face, 148
Smudge cells, 545
Snear-Usher syndrome, 226
Snellen chart, 155, 156
SOAP, 65
Social history, 44-45, 49, 56-58, 67
Sodium valproate, tremor caused by, 474
Solar keratoses, on external ear, 209
Soleus muscle
paresis of, 473
testing, 482, 484
Solvent breath, 229
Somatization disorder, 522, 524
Souques’ leg sign, 475
Souques’ test, 488
Sounds
intensity of, and velocity of flow,
260

monotonal, 260
pitch of, and velocity of flow, 260
polytonal, 260
Souques’ synkinesia, 487
Souques’ test, 492, 493, 494
Southwestern Medical Dictionary:
Spanish-English, English-
Spanish, 25
Space-occupying lesions, 513
Spade hand, 435, 437
Spanish-English case record, 73—78
Spastic diplegia, 444
Spastic hemiplegia, 444, 472-473
Spastic paralysis, 483
Spastic paraparesis, 490
Spastic paraplegia, 472-473, 473
Special maneuvers, 1
Specialty, definition of, 5
Specificity, definition of, 6, 8
Speculum
practicing with, 400
vaginal examination with, 403-406
Speech
abnormalities of, 466
fluency, 466
latency, 466
in parkinsonism, 475
Speech areas, 467
Speech discrimination, impairment in,
462
Speed’s test, 419
Sperm cord, torsion of, 394
Sphenoid sinusitis, 470
Spherocytes, 544
Sphincter, neurologic abnormality, 412
Sphincter tone, 412
Sphingolipidoses, 202
Sphygmomanometer, 2, 85, 91
calibration of, 86
Spider bite, 119
Spider fingers. See Arachnodactyly
Spider telangiectasia, 108, 405, 416
Spina bifida, 470
Spinal accessory nerve, 484, 485
Spinal cord
compression of, 422
segmental lesion, 496
Spinal cord lesion, 500
bilateral, 503
Spinal cord segments, 484-487
Spinal cord tumor, 470
Spinal muscle atrophy, 493
Spine
curvature of, 421
evaluation for impaired patient co-
operation, 423-424
fracture dislocation of, 422
hypertrophic arthritis of, 425
localized pain, provocative maneu-
vers for eliciting, 422
palpation, 422
percussion, 422
range of motion, normal, 419
Spinothalamic tracts, lateral, 509
Spironolactone, gynecomastia associated
with, 242
Spleen
hardness, 385
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inspection, 384
palpable, postpartum, 385
palpation, 384-385
percussion, 385
pulsation of, 312
size of
detection of, 271
quantitation of, 385
Splenic artery, dissection, splenic
murmur, 378
Splenic rupture, 386
Splenomegaly, 258, 371
diagnosis, 385
differential diagnosis, 385-386
and splenic murmur, 378
Splinter hemorrhages, 198
around optic disc, 179
causes of, 199
in fingernail beds, 132
prevalence of, in various conditions,
133
Spodick’s point, 324
Spondyloarthropathies, 443
Spondylolisthesis, 421
Spontaneous extrasystole, 315
Spoon nails, 133
Sporotrichosis, 119, 194
Sprue, 222, 223
Spur cells, 544
Sputum, unstained
gross findings, 552
microscopic findings, 552-553
Squamous cell carcinoma, 112
metastatic, 142
Squinting, 157
Stain, 545
Standard deviation, 88, 367
Standard error of mean, 88, 367
Stapedius muscle, palsy of, 459
Staphylococcal scalded skin syndrome,
107, 122
Starch ingestion, salivary gland swelling
with, 237
Starling equation, 444
Starvation, 446
Stasis dermatitis, 123
Stasis retinopathy, 190, 192, 199, 200
causes of, 200
State, vs. trait, 318
Steatocystoma multiplex, 133
Steatorrhea, 490
idiopathic, 471
Steell’s murmur, 321, 325
Steinert’s disease, 417
Stein-Leventhal syndrome, 407
Stein’s maneuver, 228
Stellwag’s sign, 158
Stensen’s duct, 226, 237
inspection, 221
Stereognosis, 514
Stereoscopic viewing, for detecting optic
nerve damage from
glaucoma, 182
Sternalis syndrome, 249
Sternbach pain thermometer, 38, 93
Sternocleidomastoid muscle
with chronic compensatory use, 245
testing, 464, 484
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Steroid bruising, 109
Steroids
dysgeusia with, 461
gynecomastia associated with, 242
Stethoscope, 2-3
bell, use of, 297
bruits produced by, 331
cleaning, 3
comparing acoustic properties of
two, 3
daphragm, use of, 297
effect on intensity of carotid bruits,
334-335
thigh cuff, 350
use of, for chest auscultation,
258-259
Stevens-Johnson syndrome, 112, 226,
391
Stewart and Holmes’ sign, 478
Stewart-Treves syndrome, 446
Still’s disease, 111
Still’s murmur, 303
Still’s syndrome, 167
Stomatocytes, 544
Stool
characteristics of, 41-42
examination of, for malabsorption
syndrome, 554-555
floating, 41-42
greasy, 41-42
in malabsorption, 41-42
malodorous, 41-42
muscle fibers in, 555

pencil, 41
starch-crystals in, 555
tarry, 41

Strabismus, 160-161
latent, 161

Straight-back syndrome, 317
Straight-leg raising tests, 422423
Strangulated scrotal hernia, 396
Strangulation, 194, 198
Stransky’s test, 502
Strawberry tongue, 223
Strawberry vagina, 405
Streptobacillus moniliformis, 112
Streptococci, 227
Stress
definition of, 5
salivary gland swelling with, 237
Stress incontinence, 43
Stressor, definition of, 5
Striae, abdominal, 373
Striatal toxicity, tremor caused by, 474
Striatonigral degeneration, tremor
caused by, 474
Stridor, 99, 236, 261-264, 344
expiratory, 261
inspiratory, 261-263
lung sounds with, 262
psychogenic, lung sounds with, 262
Strohl syndrome, 457
Stroke, 482
language loss after, 468
middle cerebral artery, 514
motor weakness from, 482
Stroke volume, high, 92, 147, 311, 313,
323

Struma ovarii, 232-234
Strumpell’s pronation sign, 488,
492-494
Student, patient’s rejection of, 26
Stupor, 517
Sturge-Weber disease, 193
Subacute bacterial endocarditis. See
Endocarditis
Subaortic muscular stenosis, 315
Subaortic stenosis, with anterior wall
dyskinesia, 284
Subarachnoid hemorrhage, 164, 196,
199, 470
vs. traumatic taps, 553-554
Subclavian artery, 334
bruit, 344
compression
hyperabduction maneuver for,
344
scalenus anticus syndrome,
344
examination, 344
left, anomalies, 344
Subclavian steal syndrome, 89, 342
Subclavian vein, thrombosis of, 366
Subclavian (vertebral) arteries, examina-
tion of, 339
Subcostal angle, 247
Subdural hematoma, 151, 153, 199, 200
Subjective, definition of, 5
Sublingual glands, 236-237
Sublingual veins, distended, 357-358
Submaxillary ducts, calculi in, 221
Submaxillary glands, 236-237
swellings, 237
Subphrenic abscess, 248, 376
percussive signs with, 258
Subscapularis muscle, testing, 485
Subscapular nerve, 485
Subsiding hepatitis, 545
Succussion splash, 266, 273, 379, 381
Sudan III stain, 551
Sulfhemoglobin, 107, 127
Sulfonamides, bilateral parotid swelling
with, 237
Sulfonylureas, 107
Superficial peroneal nerve, 485
Superior cerebellar peduncle, lesions of,
475
Superior gluteal nerve, 484
Superior mediastinum, obstruction of
veins of, 108
Superior oblique muscle, 160, 452
palsy, 160
paresis, 453-454
Superior rectus muscle, 159, 452
Superior vena caval syndrome, 164, 191,
234, 249, 304, 358, 366,
373
Kussmaul’s sign in, 361
vs. pressure in, 360
Supinator muscle, testing, 486
Support system, 45
Supraorbital artery, 343
reversal of flow, 342
Suprascapular nerve, 485
Supraspinatus muscle
resistance testing, 482

testing, 485
Supraspinatus tendinitis, 418
Supratrochlear artery, 343
Susann’s Law, 508
Suspiciousness, 520—-521
Sutton’s Law, 459, 531
Sweat, odor of, 123
Sweat test, 513
Sweet’s disease, 119
Swimmer’s ear, 210
Swinging flashlight test, 171
Swyer-James syndrome, 276
Sydenham’s chorea, 473474, 478
Sydney crease, 437, 439
Symbolic logic, 530
Symbols, explanation of, 1
Sympathetic nervous system, 504
Sympathetic-ocular syndrome, 451
Symphysis pubis-to-floor measurement.

83

Symptom
aggravating and alleviating factors,
35
associated symptoms, 36—37
dimensions of, 34-37
elaboration of,, 37-43
gynecologic, 43
inconstant dimensions, 35
location, 35
quality of, 35-36
quantity dimension, 35
setting of, 36
time dimension, 34-35
Syncope
carotid sinus, 340-342
tussive, 340-342
vasovagal, 365
Syndrome, 515
definition of, 43-44
vs. disease, 44
Syndrome of the posterior inferior
cerebellar artery, 515
Syndrome of Vernet, 464
Syndrome of Villaret and Collet, 464
Synkinesia, 415, 501
of arms and hands, 492, 494
in malingered left-sided
hemiparesis, 493
Babinski’s rising, 488, 489
bending backward, 491
bending over, 490, 491
contralateral triceps contraction,
488, 492-493
in diagnosis of paresis, 487-488
flexion, 494
leaning backward, 488, 490
triceps contraction, 494
triceps or biceps contraction, 488,
492-493
triple flexion, 488, 491
Synovium, 160
Syphilis, 124, 140, 144, 147, 149, 161,
172, 180, 193, 194, 217,
224-225, 313, 321, 401,
436. See also Congenital
syphilis
biologic false-positives, 149
cerebrospinal, 470



cervical lesions, 405
congenital, 177
saddle nose in, 215, 217
gummatous, 435
luetic chancre, 222
primary, of penis, 392
retinal findings of, 194
secondary, 402
lesions of scrotum, 393
papulosquamous eruption of,
391, 393
tongue in, 224
Syphilitic aortitis, 200
Syphilitic rhagades, 222
Syringomyelia, 422, 493, 508
Systemic lupus erythematosus, 107, 119,
124, 126-127,167, 193,
194, 198, 200, 217, 226,
237, 316, 321, 436, 440,
441, 442, 473, 545
diagnosis of, 149
diagnostic criteria, 430
malar rash of, 149-150
Systemic sarcoidosis, 119
Systemic vascular resistance
increase in, with handgrip, 308
Systemic vasculitis, 164
Systolic clicks, 305-306, 317

Tabes dorsalis, 474, 477, 478, 509
and laryngeal nerve palsy, 464
Tachyarrhythmias, 318
Tachycardias, 94, 334. See also Atrial
tachycardia; Paroxysmal
atrial tachycardia; Sinus
tachycardia; Ventricular
tachycardia
heart sounds with, 297-298
regular, 94
Tachypnea, 99
signs of,, 245-246
temperature in, 101
Tactile fremitus, 250-251, 276
interpretation of, 251
over area of dullness, 255
Takayasu’s disease, 191, 199, 201, 311
Talc embolism, in intravenous drug
abuse, 198
Tangentiality, 19, 466
Tangent screen examination, 156, 182
Tanyol’s sign, 371
Tape measure, 3
Tape recorder, 14
as hearing aid, 25
Tape recording, of interview, 14—16
Tardive dyskinesia, 147, 476
Taste
bilateral loss of, causes of, 461
testing, 459-460
Tattoos, 124-125
Taylor hammer, 3, 494
Tear-drop cells, 544
Technetium scan, 232
Teeth. See also Molars
brown-and-black pits, 224
color, 224
dark, 224
green, 224

inspection, 221
loose, 224
notched, 224
number, 224
red, 224
screwdriver, 224
smoker’s brown, 224
Teeth clenching, 495
Telangiectasia, 108
Telescoped urine, 552
Tellurium, breath odor caused by, 228
Temperature, 101-102
axillary, 101
Centigrade, conversion from
Fahrenheit, 101
cusum plot for, 102
diurnal variation, 101-102
normal, 101
urine, 101
Temperature intolerance, 42
Temperature measurement
oral, 101
rectal, 101
Temperature sensation, testing, 509-510
Temporal arteries, palpation, 344
Temporal arteritis, 202, 344
Temporalis muscle
bilateral failure, 456
testing, 456
Temporal lobe lesions, 468, 514
Temporal pulses, superficial, 334
Temporomandibular joint
ausculting over, 420-421
disease of, 222
palpation, 221
Tenovaginitis, 160
Tension pneumothorax, 246, 248
Tensor fascia lata, 503
Teres major muscle, testing, 485
Terminal hairs, 401
Terry nail, 132
Test(s). See also Signs
Aird’s, 423
Allen, 345
Apley’s, 427-428
Arbit’s hearing, 460—-461
Au-Henkind, 167
Babinski’s tonus, 488, 492—-494,
501
Barany, 460
Barany chair, 480—481
Barre’s, 478
Bender Gestalt, 21
Benton visual motor, 21
box, 10-11
briefcase, 156
Brittain’s, 427
bromsulphothalein, 518
bruit-occlusion, 350
Buerger’s, 351
Burns’ bench, 423
Chaddock’s, 502
Chandler’s, for recruitment, 461
Childress’, 427
Chvostek, 489-493
coin, 271-273
compass, 473
Cope’s iliopsoas, 379
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cover, 160161
Cozen’s, 420
customary, of cruciate ligaments,
428
definition of, 5
DeWeese, 351
doll’s eye, 455, 479
drop-arm, for rotator cuff tear, 419
drop (Nylen, Barany, Hallpike
maneuver), 481
Duroziez murmur, 334
Erb’s, 488
Fairbank’s apprehension, 428
femoral nerve traction, 423
ferric chloride, 550
50/50 mixing, for circulating
anticoagulants, 542-543
finger-to-nose
cerebellar, 478
vestibular, 479
Finkelstein’s, 420-421
fistula, 213
Gairdner’s coin, 271273, 280
General Varus, 428
Ghormley’s, 428
Cruciate ligaments, 428
of cruciate ligaments, 428
Gordon’s, 502-503
grinding, 427
heel, knee, shin, 477-478
Helfet’s, 429
Herron-Pheasant, 423
Hoesch, 549
Hoover, 488, 496
ice water, 324, 555
Jacobs, 21
Klippel-Weil, 488, 492-494
Kocher’s, 236
lemon, 237
Levine, 338-339
Magnuson’s, 423-424
match, 276
McMurray’s, 427, 429
mirror, 155-156
neck compression, 420—421
negative, predictive value of, 7
Oppenheim’s, 502-503
pain tourniquet, 38
Patrick’s, 424
pelvic steal, 347
Perthes’s, 368
pointing, 422
for hip, 424
for knee, 426
Politzer, 213
postage stamp, 42, 392
predictive value of, 6—7, 455-456
prescription paper, 505
Raimistes’ hand, 492-494
red glass, 454
Rinne, 68, 211-213
rollover, 103
Romberg, 477-478
Rose’s, 367
Rumpel-Leede, 109
Schirmer, 157
Schober, 422, 424
Schumm’s, 546
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Test(s)—continued
Schwabach, 212-213
scratch

for heart, 309

for liver, 384
serial sevens, 20
Sia water, 547

sign, 508
Souques’, 488, 492-494
Speed’s, 419

straight-leg raising, 422—423
Stransky’s, 502
sweat, 513
swinging flashlight, 171
tetanic equivalent, 488—493
three-glass, 551
thumb pressure, for kidneys, 387
timed stands, 482
topographic confusion, 511-513
Trendelenburg-Brodie, 368
tropicamide, 156
Trousseau, 93
two-point discrimination, 514
Von Bonsdorff, 488
Watson-Schwartz, 549
Weber, 68, 211-213
Yergason’s, 419
Yushiva-Biicher’s, 428
Testes, 395
cancer of, 395
chorioepithelioma of, 242
Testicles
inspection, 395
nondescent of, 392
palpation, 395
Testicular atrophy, 417
Testicular lesions, 396
Testicular mass, 242
Testicular neoplasm, 394
Testicular size, 396
Testicular torsion, 396
Tetanic equivalent tests, 488—493
Tetanus, 222, 416, 470
Tetracycline, 133
Tetralogy of Fallot, 295, 321
Thallium, 162
exposure to, 225
poisoning, 130
subacute, 124
Thenar atrophy, 506
Theophylline, tremor caused by, 474
Thiazides, 107
Thighs, circumferences of, 367-368
Thomsen’s disease, 417
Thoracic cage
abnormalities, and mitral valve
prolapse, 317
deformities of, 245
Thoracic expansion, 280
Thoracic outlet obstruction, 234
Thoracic outlet syndromes, ausculation
and examination for, 344
Thoracic spine, inspection, 421
Thorax, shape of, 245
Thrills, palpation for, 285
Throat, 226-228
Thrombasthenia, 543
Thrombocytopenia, 149, 164, 198, 199,

225, 543
spurious, 545
Thromboemboli, paradoxic, 543
Thrombophlebitis
clinical signs in, 367
clinical signs of, 367
and malignancy, 368
migratory, 488
swelling of, quantitation of, 367
Thrombotic thrombocytopenic purpura,
110, 191, 196, 198
Thumb
abduction of, 486
adduction of, 486
extension of, 486
and fifth finger, opposition of, 486
flexion of, 486
Thumb reflex, 497, 498, 507
Thumb sign, 441, 442
Thyroglossal duct cysts, 234
midline, 231
Thyroid
auscultation, 234
cancer, 141, 147, 232, 236
changes in, and gynecomastia, 242
consistency, 232
inspection, 231
nodules, 232
palpation, 231-234
size, 232
systolic bruit over, 234
Thyroid cartilage, 231
Thyroid disease/disorder/dysfunction,
119, 133, 242, 501. See also
Thyrotoxicosis; Myxedema
Thyroid hormone, tremor caused by, 474
Thyroiditis, 107, 231, 236
Thyromegaly, 231, 232, 234
malignant, 232
Thyrotoxicosis, 310
salivary gland swelling with, 237
and splenomegaly, 385
tremor caused by, 474
Tibia, ausculted internal rotation,
428-429
Tibialis anterior muscle, 472
testing, 484
Tibialis posterior muscle, testing, 484
Tibial nerve, 484, 485
Tibial tuberosities, bilateral tenderness
of, 426
Tibiofibular joint, 429
Tickle, 502
Tidal volume, with Kussmaul
respiration, 100
Tietze’s syndrome, 249
Tilt tables, 90
Timbre, definition of, 260
Timed stands test, 482
Tinea capitis, 127
Tinea cruris, 393, 402
Tinea versicolor, 108
Tinel’s sign, 506
Tinnitus, 43, 462
vascular, 211, 343
Toe amputations, 444
Toes
extension of, 485

flexion of, 485
long extensors of, 472
Toe temperature, 331, 444
Tongue. See also Lingual; Glossitis;
Macroglossia
atrophy of, 465
black, 223
caviar lesions of, 394
in diagnosing chorea, 474
fasciculations, 221
at rest, 465
fibrillation, 221, 465, 493
filiform papillae of, 226
fissures, 224
inspection, 221
myotonia, 221, 465
palpation, 221
in parkinsonism, 475
in Parkinson’s disease, 474
percussion, 221
ulcers, indurated, 223
white patches on, 223-224
in Wilson’s disease, 474
Tonic foot response, 504
Tonsils, 227
disease, 490
infection, 229
inspection, 221
Tophus(i)
in external ear, 209
on hand, 436
Topographic confusion, 511-513
Torsion dystonia, 474
adult-onset, 148
Torticollis, 160, 416, 474
causes of, 417
Touch, during interview, 11
Toxemia of pregnancy, 193
Toxic megacolon, of ulcerative colitis,
471
Toxic multinodular goiter, 232
Toxic psychosis, 18
Toxic shock syndrome, 223
rash of, 111
Toxin exposure, 218
Toxocara, 194
Toxoplasmosis, 177, 194, 242
retinal findings of, 194
Trachea
auscultation, 236, 261
cancer, 141
deviation of, 235
inspection, 235
obstruction, 236
palpation, 235-236, 249-250
percussion, 236
position, 280
shift from midline, 249
Tracheal stenosis, 236
lung sounds with, 262
wheezes with, 261
Tracheal tug, 235
Tracheomalacia, 245
lung sounds with, 262
Training, definition of, 5
Transcortical motor aphasia, 515
Transference, negative, 26
Transfusion reactions, 545, 546



Transillumination, 123
Translators, 25
Transplant rejection, 552
Transposition of great vessels, 107
Trapezius muscle, testing, 464, 484, 485
Traube’s sounds, 312
Trauma, 200, 209, 210, 217. See also
Head trauma
cerebral, 194
and laryngeal nerve palsy, 464
Parinaud’s syndrome due to, 455
retinopathy in, 200
sexual abuse, 401
tremor caused by, 474
Trauma patients, expedited history, 37
Traumatic valve deformity, 313
Tremor
catecholamine induced, 473
cerebellar, 473
chemical, 473
essential, 473
etiologic classification of, 474
movement-related, 473
parkinsonian, 473, 474, 475
rapid vs. slow, 473
rate, 473
rubral, 474
senile, 473, 474
state, 473
Trendelenburg’s sign, 424-425
Treponema pallidum, infective dose of,
391
Trepopnea, 81-82
Triamcinolone acetate crystal, in joint
fluid, 552
Triangle of McEwen, 149
Triceps muscle
resistance testing, 481
testing, 486
Triceps reflex, 495-496, 497
Triceps skin fold, 121
Trichinosis, 417, 545
splinter hemorrhages in, 132
Trichodental syndrome, 124
Trichomonas vaginalis, 403, 405
Trichorhinophalangeal syndrome, 124
type I, 441
type 11, 441
Tricuspid insufficiency, 286, 287, 295,
301, 302, 316, 361, 368
abnormal pulsations in, 365
clinical findings, 322
CV merger in, 363
etiology, 323
hepatic expansile pulations in, 383
hepatic expansion of, 322
hepatojugular reflux in, 362
murmur of, 300, 322, 366
peripheral venous signs, 322
physiologic, 319
pulsating varicocele in, 394
Tricuspid regurgitation, 147
right upper quadrant systolic
murmurs with, 378
Tricuspid stenosis, 191, 285, 302, 306,
327
abnormal pulsations in, 364, 365
clinical signs, 323

Kussmaul’s sign in, 361
murmur of, 300
vs. pressure in, 360
relative, murmur of, 322
Tricuspid valve, 313
area, 290
atresia, 295
prolapse, 305-306
Tricyclic antidepressants, tremor caused
by, 474
Trigeminal nerve. See Cranial nerve(s),
V (trigeminal nerve)
Trigeminy, 96
Tripod sign, 469
Trisomy 21, 165
Trochlear nerve. See Cranial nerve(s),
IV (trochlear nerve)
Troisier’s node, 141
Tropicamide test, 156
Trousseau’s sign, 368, 488—490
Trousseau test, 93
True negative rate, 6
True positive rate, 6
Truncal ataxia, 473, 478
Trunk, flexion, 484
Trypanosomiasis, American, 141
Tsutsugamushi disease. See Scrub
typhus
Tubal pregnancy, ruptured, 408
Tuberculosis, 127, 149, 164, 177, 193,
194, 203, 217, 223, 235,
237, 242, 267, 275, 413.
443, 490, 544, 545
apical, 134
cervical lesions, 405
disseminated, 391, 396
lung sounds with, 262
pelvic, 408
pleural effusion of, 553
rales of, 264
of rib, 249
of spine, 421
Tuberculosis pleurisy, 265
Tuberculous peritonitis, 379
Tuberous sclerosis, 114, 115, 165, 197
Tuberous xanthomatosis, 436
Tubo-ovarian abscess, 408
Tumor(s), 417, 480. See also Cancer
bone, 196
jaw, 224
metastatic, 194
oropharyngeal, 221
soft-tissue, 196
Tumor plop, 306
Tuning forks, 2
for vibratory sensation, 507
Turgor, 120
Turner’s sign, 372, 408
Turner’s syndrome, 133, 162, 218, 231,
436, 446
Turpentine, odor of, 229
Tussive (cough) syncope, 340-342
2-0S interval, 320
Two-point discrimination test, 514
Tympanic membrane, 210-211
hemorrhage, 146
perforation, 210
Type A personality, 36

Index 599

Typhoid fever, 200, 440, 490, 545
odor of, 228

Typhus, 194

Tyrosinemia, odor of, 229

Ulcerations
nasal, 149
oral, 149
Ulcerative colitis, 134, 443, 545
chronic, 413
Ulcers, skin, 119
Ulnar artery, palpation, 345
Ulnar nerve, 486, 487
palpation, 505
testing, 504
Ulnar neuritis, 134
Ulnar palsy, 505
Umbilical hernia, strangulated, 372
Umbilicus
abnormalities of, 371-372
discoloration, 372
eversion, 372
Umbo, 210
Unconscious states, 502
Undiagnosable patient, 29-30
Unguophalangeal angle, 134
Unicorn, striped, 431
Unilateral hyperlucent lung syndrome,
276-2717
Unimodal distribution, 8, 277
Upper airway infections, 217
Upper extremity
deep-vein thrombosis, 366367
nodules in, 435
Upper motor neuron disease, 462
Upper respiratory viral syndromes, 222
Urachal cyst, 407
Urate crystal
in joint fluid, 431
in urine, 551
Ureaplasma, 392
Uremia, 105
secondary hyperparathroidism of,
119
Uremic frost, 106
Uremic syndrome, 544
Ureteral colic, 374
Urethra, 401
discharge from, in female, 401
prolapsed, 401
Urethral caruncle, 401
Urethral discharge, in male, 392
Urethral diverticulum, 401
Urethritis, 401, 431, 551
nonspecific (nongonococcal), 392
Uric acid crystal, in joint fluid, 552
Urinary catalase, 550
Urinary incontinence, 43
Urinary infection, odor of, 229
Urinary tract infection, 374
Urine
chemistry, 548-550
color, 548
crystals in, 551
dipstick specific gravity, 548
fat droplets in, 551
microscopy, 550-552
osmalality, 548
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Urine—continued
oval fat bodies in, 551-552
red cell casts in, 551
specific gravity, 548
telescoped, 552
temperature of, 101
three-glass test, 551

Urticaria, 544

Urticaria pigmentosa, 121

Uterine mass, 407

Uterus
displacement of, 412
enlargement, 412
examination, 407
infections, 407
retrodisplacement, 407
retroflexed, 406
retroverted, 404
tumors, 407

Uveitis, 177

Uvula, 226-227
bifid, 226
large, 227
in pathologic conditions, 462—-464
position of, 462
pulsating, 312
swelling of, 227

Vagina, 160
bluish, 405
carcinoma of, 405
congenital absence of, 401
examination, 400
lesions, 402
polyp in, 406
transverse ridges in, 406
Vaginal adenosis, 406
Vaginal candidiasis, 405-406
Vaginal carcinoma, 406
Vaginal discharge, 405-406
differential diagnosis of, 403
odor, 403
Vaginal examination
external inspection, 403—-406
palpation, 403
speculum examination, 403-406
Vaginal secretions, slides of, 404
Vaginitis, 399
gonorrheal, 402
nonspecific, 406
odor of, 229
senescent, 403
Valgus, 426
Valsalva maneuver, 98-99, 231, 309,
379, 412
cardiocascular effects, 98—99
in detecting ventral hernia, 379
jugular venous distention by,
355-356
Valsalva response, 98
phases of, 99
Valve area, 320
Valvular murmur. See also Heart
murmur(s)
absolute, 314
Vancomycin, 107
Varicocele, 394
Varicose veins, 322, 368, 368-369

Varus, 426
Vascular examination, 70
Vascular headache. See Headache
diagnostic criteria, 335
Vascular lesions, 119
Vascular obstruction, 332. See also
Pulmonary vascular
obstruction; specific artery
or vein
Vascular tinnitus, 343
Vasculitis, 110, 200, 435, 446
Vasovagal syncope, 365
Veins, 355-369. See also Jugular veins
Velcro rales, 264
Venereal warts. See Condylomata
acuminata
Venous collaterals, with intrathoracic
disease, 249
Venous hums, 234, 322, 348-349,
365-366, 378
as continuous murmurs and systolic
murmurs, 304
Venous insufficiency, chronic, 443
Venous pressure, 226, 355-363, 445
increased, 446
in inferior vena caval syndrome,
366
peripheral, manometric determina-
tion of, 358-360
in superior vena caval syndrome,
366
zero reference points, 357, 360
Venous pulse, 363-364
giant A waves, 323, 364
impaired Y descent, 323, 364
loss of X descent, 324, 363
Venous sheathing, 204
Venous stars, 108
Venous syndromes, 366—369
Ventilation/perfusion mismatch, 81
Ventral spinothalamic tract, 509
Ventricle, 284. See also entries under
Left ventricular; Right
ventricular
dilation of, 323
Ventricular aneurysms, palpation for,
285
Ventricular diastolic gallops, 226
Ventricular dyskinesia, palpation for,
285
Ventricular septal defect, 107, 296, 308,
309
with left-to-right shunt, 332
Ventricular septum, ruptured, 316
Ventricular tachycardia, 94
blood pressure in, 91
Ventriculoperitoneal shunt, 211
Vertebral arteries. See also entries under
Subclavian
auscultation, 334-335
inspection, 331
Vertebral body, localized referred pain
over, 422
Vertebral column, disease of, 149-151
Vertebral osteochondritis, 421
Vertebra prominens, 142, 267
Vertigo, 213, 515
and nystagmus, 480

positional, vestibular stimulation
for, 481
Vesicles, 111-112
purpuric, 110
Vestibular disease, 473, 476-477, 478
Vestibular function, screening tests for,
460
Vestibular signs, 479-481
Vibratory discrimination, of hands, 250
Vibratory sensation
and proprioceptive sensation,
discordance of, 508
sharp cutoffs for, 511
Vibratory sense, 476
Vibratory testing, 211, 507-508
Vibratory threshold, 508
Videotape, of interview, 16
Vienna nasal speculum, 215
use of, 216-217
Vincristine, in myotonic syndromes, 417
Viral hepatitis, 218, 379, 385
Viral illness/infection, 200, 222
Virchow’s node, 141
Virilization, 401
Visceroptosis, 491
Viscometer, 546
Vision
in parietal lobe syndrome, 514515
testing, 451
Visual acuity, examination, 155
Visual fields
checking, 156-157
testing, by confrontation, 182
Vital signs, 85-86
notation, 67-68
Vitamin A deficiency, 162, 194
salivary gland swelling with, 237
Vitamin B12 deficiency, 226
nails in, 132
Vitamin C deficiency, 224
Vitamin D
deficiency, 224, 490
intoxication, 165
Vitiligo, 107-108, 121
Vitreous, 176
findings in, 177
Vitreous hemorrhage, 177, 198,
200-202
Vitreous opacity, 204
Vitums’ sign, 322
Vocal cord paralysis, 464
unilateral, 263
Vogt-Koyanagi syndrome, 108
Voice, machine-like, 314
Voice sounds, ausculted over the skull.
151
Volar carpal ligament, 506
Volitional palsy, 458
Volume depletion, 90
Volume overload, 321
Volume sign, 246, 255
Voluntary, 523
Vomiting, 41
and pain, 40
von Basedow’s disease, 234
Von Bonsdorff test, 488
von Braun-Fernwald’s sign, 405
von Hippel-Lindau disease, 183, 190,



193
von Recklinghausen’s disease, 113, 193
von Recklinghausen’s maneuver, 357
Von Willebrand syndrome, 318
Vulva, 401
cancer, 402-403
carcinoma-in-situ, 402
dystrophies, 402
infectious diseases affecting, 402
invasive carcinoma of, 402-403
lesions, 402
Vulvitis, monilial, 402

Waldenstrom’s macroglobulinemia, 191,
198, 237
Walk(ing). See also Gait
inability to, 456
Wallenberg’s syndrome, 515
Wart, 121
Wartenberg wheel, 509
Water hammer, 332-333
Watson-Schwartz test, 549
Watson water hammer pulse, 311,
332-333
Weber-Christian disease, 442
Weber test, 211-213
Weed system, 65
Weeping skin diseases, 446
Wegener’s granulomatosis, 158, 193, 217
Weight, distribution and changes, 83
Weight loss, 40—41
causes, 41
without anorexia, 41
Weiss, Soma, 340
Wenckebach phenomenon, 95, 363
Wernicke’s aphasia, 467, 468
Wernicke’s area, 467, 468
Wernicke’s encephalopathy, 161, 173,
455, 515
Westergren sedimentation rate, 541
Wet mounts, preserving, 550-551
Wharton’s duct, 237
inspection, 221
Wheeze(s), 99, 261, 264
with asthma, 261

biphasic, 261
classification of, 262
emotional laryngeal, lung sounds
with, 262
end-expiratory, 261
expiratory, 261
expiratory polyphonic, lung sounds
with, 262
expiratory polytonal, 261
fixed monophonic, lung sounds
with, 262
holoexpiratory, 261
holoinspiratory, 26!
inspiratory, 261
location, 261
monotonal vs. polytonal, 261
pitch, 261
vs. pleural friction rub, 265-266
polyphonic, 266
polytonal, 262
random monophonic, lung sounds
with, 262
random secretory, lung sounds
with, 262
sequential inspiratory, lung sounds
with, 262
in sleep apnea, 263
timing, 261
tonality, 261
Whipple’s disease, 321, 471
White blood cell count, 544
Whooping cough, lung sounds with, 262
Wickham's striae, 226
Wiedemann-Beckwith syndrome, 223
Willis, Thomas, 523
Wilson’s disease, 166, 180, 474, 475
effect on nails, 132
Winemakers’ hammers, 494
Winking earlobe sign, 322-323
Wisdom tooth, impacted, 224
Wolff-Parkinson-White syndrome, type
B, 295
Wood’s light, 108, 115, 127, 166, 369,
549
Word-deafness, 468
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Word salad, 466
Wright stain, of conjunctival scrapings,
167
Wrist
clonus, 503
cxtension of, 482, 486
flexion of, 482, 486
range of motion, 420
normal, 419
rheumatoid arthritis of, 435
Wrist arteries, examination, 344-345
Wrist drop, 504-505
Wyburn-Mason disease, 190, 193

Xanthelasma, 116, 157
Xanthoma diabeticorum, 117, 443
Xanthomas, 116
eruptive, 117,121
finger-fold, 117
palmar, 117
tendon, 117
transillumination of, 123
tuberoeruptive, 117, 118
tuberous, 117, 118
types of, 117
Xeroderma pigmentosa, 107
Xerostomia, 222, 225-226, 237
Xiphoidalgia, 249
X-linked ichthyosis, 436

Yellow fever, odor of, 228

Yellow nail syndrome, 133, 446

Yellow phosphorus, breath odor caused
by, 228

Yergason’s test, 419

Yushiva-Biicher’s tibial and fibular
collateral ligaments test, 428

Zero reference points, for venous
pressure measurements,
357, 360

Zieman’s method, 396-397

Zinc deficiency, 218, 393, 461

Zona corona, 108
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