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PREFAOCE.

IN compliance with the requests of students this
volume is now placed before the medical profession.
In it T have endeavored to treat the important subject
of Physical Diagnosis from a logical standpoint,—the
deductions in each case being drawn chiefly from per-
sonal observation. By this means I have, in many in-
stances, furnished the all-important missing links that
necessarily occur in a mere printed 'list of physical
signs, however ingeniously arranged. The student is
thus saved much valuable time that would otherwise
be lost in attempting to supply those links unaided.
Besides a consideration of the physiology and normal
anatomy of the organs involved, brief mention of eti-
ology and pathology has been found necessary in many
cases, as well as the proper classification of disease.

This work may claim originality, it is believed, when
the mode of exposition is considered, and whenever I
have thought that I had cause to differ with even the
most eminent writers on this subject, I have not hesi-
tated, with due respect to them, to do so.

To Dr. Henry Macdonald, 151 East 31st Street, New



vi PREFACE.

York City, I am greatly indebted for the illustrations,
most of which are original and copied from life, or path-
ological specimens.

R .M Pace, ML

31 WEST 33RD ST., NEW YORK CITY
May, 1889.
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PHYSICAL DIAGNOSIS.

CHAPTER 1
THE CHEST IN HEALTH.

Physical Diagnosis is the art of distingnishing
health from disease, and one disease from another by
means of the physical signs presented in each case. It
approaches nearer to an exact science than any other
branch, and may truly be termed the mathematics of
medicine. It embraces various methods of examina-
tion, including the use of instruments to be hereafter
described.

The Plysical Signs of health, as well as of disease,
are those that are to be recognized by the examiner’s
special senses, particularly sight, touch and- hearing.
There are certain physical signs characteristic of health
and others that belong respectively to individual dis-
eases.

In order to understand the physical signs of disease
it is evidently necessary first to know them in health.
Then, by the application of principles of well-known
physical laws, a logical and correct conclusion may be

arrived at in each case, which is more reasonable than
i
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to attempt to commit isolated facts to memory, only to
be forgotten.

For the sake of convenience the chest walls are
marked out into different regions, the limits of which,
though arbitrary, should always be made with due re-
gard to the anatomy of the underlying thoracic organs.
There are an anterior, posterior, and two lateral regions
of the chest, and each of these is subdivided into other
regions.

Anterior Region.—This is divided into two similar
parts, right and left, and a middle part.

The right and left parts comprise, each from above
down, the following regions: 1, supra-clavicular; 2,
clavicular; 3, sub-clavicular (infra-clavicular, supra-
mammary); 4, mammary, and 5, sub-mammary (infra-
mammary, hypochondriac). The middle partis divided
into the, 6, supra-sternal; 7, superior (upper) sternal,
and 8, inferior (lower) sternal regions.

The supra-clavicular region is triangular in shape
and is situated above the clavicle. It is bounded below
by the upper border of the clavicle, within by the lower
portion of the sterno-mastoid muscle, and without by a
line drawn from the inner end of the outer fourth of the
clavicle to a point on the sterno-mastoid muscle cor-
responding with the upper ring of the trachea.

On both sides the apices of the lungs rise into the
neck above the sternal ends of the clavicles, according
to Gray, about an inch and a half, but in persons with
long necks as much as two inches; in women rather
higher than in men, and on the right side than the left.

The clavicular region corresponds to the inner three-
fourths of the clavicle.

The sub-clavicular region (also called infra-clavicu-
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lar, or supra-mammary) is bounded within by the edge
of the sternum (sternal line), without by a line let fall
perpendicular from the inner end of the outer fourth of
the clavicle, and continuous with the anterior axillary
line; above by the lower border of the clavicle, and
below by the upper border of the third costal cartilages
and ribs, corresponding exactly with the base of the
heart. In order to find the upper border of the third

Fie. 1.—1. Supra-clavicular Region; 2. Clavicular; 3. SuB-clavicular; 4. Mammary ;
5. Sub-mammary; 6. Supra-sternal; 7. Superior Sternal; 8. Inferior Sternal Region.

rib, especially in fat people, feel for the horizontal
ridge on the sternum that marks the line of union be-
tween the manubrium and gladiolus. At this point,
on either side, is the articulation of the second costal
cartilage with the sternum. TImmediately below is the
depression between the second and third ribs, or the
second intercostal space, the upper border of the third
rib, as well as lower border of the second being dis-
tinetly felt. The right and left second intercostal
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spaces, called respectively aortic and pulmonary, have
special significance in the study of the heart, as we
shall see. The sub-clavicular regions are chiefly occu-
pied by lung tissue, but the right primitive bronchial
tube, larger than the left, more superficially situated an-
teriorly, and given off higher up, causes important dif-
ferences in the physical signs of the two regions, as will
be fully described. The study of these two regions in
health is of the first importance, the more so as tuber-
cular pulmonary consumption usually manifests itself
first in one or the other.

The mammary region is bounded above by the
upper border of the third rib, below by the upper bor-
der of the sixth rib, within by the edge of the sternum
(also called the sternal line), and without by the anterior
axillary line which is continuous with the outer boun-
dary of the region above. The heart is chiefly situated
in the left mammary region, the apex-beat correspond-
ing to a point between the fifth and sixth ribs, one
inch and a half below, and half an inch within the left
nipple. Gray and others, however, place it two inches
below, and one inch within the left nipple. The super-
ficial area of cardiac dullness lies almost wholly within
the left mammary region. The right mammary region
extends down to the liver, the lower border of the
former exactly corresponding with the upper border of
the latter.

The sub-mammary region (infra-mammary, hypo-
chondriac) is bounded above by the upper border of
the sixth rib, below by the free margin of the ribs;
within it comes almost to a point at the edge of the
sternum and without it is bounded by the anterior
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axillary line. The region on the right side is occupied
by the right lobe of the liver. On the left side, we
have the left lobe of the liver and the large end of the
stomach. The outer boundary of the region on the left
side corresponds to the anterior border of the spleen
from the ninth to the eleventh ribs. Between these
two regions is the epigastrium.

The supra-sternal region lies above the supra-sternal
notch and between the supra-clavicular regions. In
it lies the trachea, but by firm pressure downward
with the finger, the patient’s head being inclined for-
ward, pulsations of the transverse portion of the arch
of the aorta may be felt, especially in the case of an-
eurism.

The superior sternal region (upper sternal) corre-
sponds to that portion of the sternum above the line of
the upper border of the third ribs.

The inferior sternal region (lower sternal) corresponds
to that part of the sternum below that line.

Posterior Region.—This is divided on each side,
from above down, into the, 1, supra-scapular; 2, scapu-
lar, and 3, sub-scapular (infra-scapular) regions, and
between the scapulz is, 4, the inter-scapular region.

The supra-scapular region corresponds to the supra-
spinous fossa of the scapula, and is occupied by lung
tissue.

The scapular region corresponds to the infra-spi-
nous fossa of the scapula, and is also occupied by lung
tissue. It is much larger than the former, and extends,
according to Gray, down to the eighth rib.

The inter-seapular region is situated between the
scapulz on both sides of the spinal column, which di-
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vides it into the inter-scapular regions of the right and
left sides. It extends downward to a line drawn hori-
zontally from the inferior angle of one scapula to the
other. In front and on each side of the spinal column
in this region the bronchi enter the lungs, the right
bronchus opposite the fourth dorsal vertebra, accord-

F1a. 2.—1. Supra-scapular Region; 2. Scapular; 3. Sub-scapular; 4. Inter-scapular
Region.

ing to Gray, and left opposite the fifth, about an inch
lower.

The sub-scapular (infra-scapular) region is bounded
above by the lower borders of the scapular and inter-
scapular regions, below by the lower border of the
twelfth rib, within by the spinal column and outside
by the posterior axillary line.
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Lateral Regions.—These are divided, right and left,
into, 1, the axillary and, 2, sub-axillary (infra-axillary)
regions. The axillary region corresponds to the axilla.

Fie. 3.—1. Axillary Region ; 2. Sub-axillary Region.

It is bounded below by a line connecting the lower
border of the mammary region with the lower border
of the scapular region; in front by the anterior axillary
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line and behind by the posterior axillary line. They
are both occupied by lung substance.

The sub-axillary (infra-axillary) region is bounded
below by the lower border of the twelfth rib, above by
the lower border of the axillary region, in front by the
anterior axillary line and behind by the posterior axil-
lary line. On the right side is the liver, on the left is
the spleen and large end of the stomach.

A line drawn perpendicularly downward from the
middle of the axilla is called the middle axillary line, or
simply the axillary line. It is important in connection
with aspiration or drainage in case of pleuritic effusion,
whatever be the character of the latter. Other lines de-
scribed by authors, but less frequently mentioned per-
haps, are the mammillary line, drawn perpendicularly
through the nipple on either side; the sternal line, cor-
responding with either edge of the sternum; the para-
sternal line, drawn between and parallel with the two
preceding; the scapular line, drawn vertically through
the inferior angle of the scapula, and the vertebral
line, right and left, on each side of the spinal column.

The methods adopted in the physical examination
of the chest are, principally, inspection, palpation, per-
cussion, and auscultation. There are other methods of
less importance to be described hereafter. The use of
the thermometer, or calormetation, as well as the ex-
amination of the sputa, are well-known methods of
physical examination.

I. INSPECTION.

Inspection is the act of looking at the patient, and
naturally comes first in order. In examining the chest
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in health the patient should ordinarily be strippea to
the waist in a warm and comfortable room, and should
stand in the erect position, the heels near each other
and on the same line, the arms being dropped loosely
by the side. The front of the chest should be inspected
first. For this purpose the observer should stand di-
rectly in front of the patient and at a convenient dis-
tance for inspection.

It is rare to find a perfectly symmetrical chest even
in health. The right side may be a little larger than
the left, especially in right-handed people with extra
development of muscle, as among carpenters and black-
smiths. Not infrequently one shoulder is lower than
the other owing to occupation, as is sometimes the
case among hod-carriers and tailors; or to previous
fracture of the clavicle, or curvature of the spine. Such
deviations from the perfect symmetry of the chest may
be compatible with perfectly healthy lungs. The apex-
beat of the heart may, or may not, be seen, depending
a good deal upon the thickness of the chest walls.
There is general and even expansion on both sides dur-
ing inspiration, forced or quiet, and respiratory move-
ments are not usually more noticeable on one side than
on the other. Abdominal respiration is more notice-
able in men, superior costal respiration in women. The
upper part of a woman’s chest expands more on inspira-
tion than a man’s to allow for child-bearing, the dia-
phragm in men being a more powerful and important
muscle of respiration than in women. On the other
hand, abnormal centres of pulsation, the presence of
tumors, abnormal bulging or flattening of the chest
walls, and exaggerated respiratory movements on one
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side with diminution of those movements on the other,
would indicate disease.

For examination posteriorly the patient may be
turned around, but should stand in the same erect posi-
tion. Sometimes a slight lateral curvature of the spine
may be noticed, owing to the greater traction of the
stronger muscles of one side drawing it in that direc-
tion. The shoulders may not be on the same level, as
already stated. The scapule should move evenly dur-
ing respiration, as a rule, but there are exceptions. In
choreic children, for instance, nervous and hysterical
women, or those who chance to be in a nervous condi-
tion from the abuse of alcohol, tobacco, or the like, to
say nothing of impostors who have heard lectures on
the subject, we may find very uneven movements of the
chest walls, and especially the scapulze, though the
organs of respiration be perfectly healthy. The un-
even movements due to these causes, however, instead
of being uniform, as in disease, usually vary and change
from one side to the other. When one side steadily
and uniformly expands more than the other to any
noticeable extent, it is usually indicative of disease, as
we shall see hereafter. ¥

In lateral inspection the patient should place the
hands on the head. Abnormal bulging or retraction
of the sides would indicate disease. But these are ob-
served better from the front, or posteriorly, than the
side.

I1I. PALPATION.

Palpation is the act of feeling, and has reference to
the special sense of touch. It is the second step in the
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regular order of examination. It is usually performed
by laying the palms of the hands on the patient, but it
is sometimes convenient to palpate with the ear in com-
bination with auscultation.

The palms of the hands, when they are used, should
previously be warmed, if necessary, and then laid gen-
tly, and lightly, on corresponding parts of the chest
walls at the same time. This is usuallysufficient, but
some prefer to apply the hands alternately, or even to
cross them, with or without closing the eyes, so as to
make the test in every way, in doubtful cases. It is
important that the examiner should stand directly in
front of, or behind, the patient, according to circum-
stances, in order to perform this act with proper care.
For palpating in front, the patient should stand erect,
as for inspection. But when palpating posteriorly, the
patient should cross the arms in front and gently grasp
the left shoulder with the right hand and the right
shoulder with the left hand, keeping the elbows close
in to the body, which should be bent slightly forward.
In this position the scapulze are moved out of the way
and the tissues on the back rendered more tense.

Vocal Fremitus.—What is the object of palpation?
Chiefly to ascertain the presence or absence of vocal
fremitus, which is the vibration, thrill, or jarring of the
chest walls caused by the sound of the voice. And if
present, to know whether it is abnormally increased or
diminished.

Fremitus, or jarring of the chest walls, may be pro-
duced in various ways and is designated accordingly.
If produced by the voice it is called vocal fremitus or
voice thrill. From the fact that the chest walls vibrate
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it is sometimes called pectoral thrill. As vocal fremi-
tus is the kind of fremitus by far the most commonly
observed and referred to, it is often called fremitus
simply, without being specified as vocal fremitus. It
is more or less generally felt over the whole chest, but
more marked on the patient’s right side, as will be
presently deseribed at length.

Other kinds of fremitus are tussive (or tussile) fremi-
tus produced by the cough, and of use perhaps when
the voice is much impaired or lost; rhonchal (or rhon-
chial) fremitus caused by large riles, or gurgles, and
more or less localized at that point; friction fremitus,
sometimes felt over a pleuritic friction; and splashing
fremitus produced by succussion in case of large cavi-
ties containing air and fluid, as in pneumohydrothorax.
Besides detecting fremitus we may also, by means of
palpation, be enabled to accurately count the number
of respirations to the minute, should it be impossi-
ble to do this by inspection. For this purpose the
hand should be lightly applied to the abdomen in men,
or the upper part of the chest in women, for reasons
already stated By palpation also we may be enabled
to locate the apex-beat of the heart, and ascertain the
character, frequency and rhythm of its movements, as
well as of the radial pulse. To a very limited extent
we may also conjecture the amount of expansion and
contraction of the chest walls during respiration, but
these are better told by inspection or measurement if
necessary. The surface temperature should be noted.

To determine the presence or absence of the vocal
fremitus in any given case by palpation, it is necessary,
of course, for the patient to make use of the voice,
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For this purpose the patient should pronounce some-
what loudly the words “one, two, three,” during the
act of palpation, and repeat them as often as necessary.
Any short simple phrase would answer the purpose,
but these words are as good as any others, and besides
they have the sanction of time-honored custom. Some,
however, prefer the words, “ninetymnine,” or “nine-
teen.” The reason for speaking these words, or some
simple phrase, is chiefly because they can be repeated
over and over again on the same key by any one. This
is very important. In ordinary conversation on any
subject the key, or pitch, of the voice being constantly
changed, the fremitus varies accordingly. The lower
the pitch of the voice the more marked, as a rule, will
be the resulting fremitus.

It is important to understand that the normal vocal
fremitus is more marked in the right than the left sub-
clavicular region. In other words there is normal ex-
aggerated vocal fremitus in the right sub-clavicular
region of the healthy chest. How is this very impor-
tant fact to be explained? Simply because the right
primitive bronchial tube being larger than the left, a
larger volume of voice is conveyed into the right lung
than the left.

The trachea, about four and a half inches in length,
extends from the lower part of the larynx on a level
with the fifth cervical vertebra to opposite the third
dorsal, where it divides into the two primitive bronchi,
right and left. The right bronchus, shorter, more hori-
zontal, and larger than the left, enters the right lung
opposite the fourth dorsal vertebra, just behind the
upper border of the second costal cartilage of the right



14 PHYSICAL DIAGNOSIS.

side. The left bronchus, longer, more oblique, and
smaller than the right, passes under the arch of the
aorta and enters the left lung opposite the fifth dorsal
vertebra, one inch lower than the right. Moreover, the
septum between the two is to the left of the median
line, so that foreign bodies getting into the trachea
naturally drop into the right bronchus or main chan-

F16. 4.—Division of the Trachea into the two Primitive Bronchi, showing the Right
Bronchus much larger than the Left and given off higher up. (Schematic Diagram.)

nel. It is reasonable to suppose, therefore, that a larger
amount or volume of the voice is conveyed into the
right lung, especially the upper part, than the left, and
hence more vocal fremitus is obtained on the right side.
For the same reason more fremitus is felt posteriorly
in the inter-scapular region of the right side, as also
slightly more in the right sub-scapular region than the
left. There being no lung tissue over the superficial
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area of cardiac dullness in the left mammary region,
and over the liver, in front, below the sixth rib, we do
not expect to find much fremitus at those points usu-
ally, and then only so much as may be extended there
by the chest walls. The normal spleen and kidneys do
not perceptibly affect the fremitus. Over the scapule
the fremitus is interrupted more or less by the bone
which intervenes.

The amount of vocal fremitus differs in different
healthy individuals, as it depends for its production on
certain important factors. These may be embraced
chiefly under two heads: (1) the character of the voice
and (2) the conditions of the chest walls. In the first
place, a loud, low-pitched, harsh voice will, other
things equal, cause more vocal fremitus than a high-
pitched soft voice. For this reason men have more
fremitus as a rule than women, and grown people more
than children. The bass notes of the large pipes of an
organ produce more fremitus, or jarring, than the high
notes, the vibrations of the former being more power-
ful and longer. And in like manmner the bass viol
produces more fremitus or jarring, than the violin.
Secondly, the chest walls. A person with chest walls
covered with fat, or extra development of muscle, will,
other things equal, have less vocal fremitus than one
with thin chest walls, unencumbered with those tissues,
thin chest walls requiring less force to be thrown into
vibrations. In a man having a loud bass voice and a
large chest, with thin chest walls, we should expect to
find the vocal fremitus well marked, but more on his
right side, for reasons already given. On the other
hand, we may not be able to detect any vocal fremitus
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whatever in a fat, small-chested woman with a high-
pitched soft voice. It is of the greatest importance to
know that in health the vocal fremitus, usually ob-
tained, is always relatively exaggerated on the patient’s
right side. The same amount of fremitus on the left
side would probably indicate more or less consolidation
of lung tissue. In marked deformities of the chest,
however, such as those caused by marked spinal curva-
tures, exceptions to the rule are usually met with in
all the methods of physical examinations, though the
lungs be perfectly healthy. This is what might be ex-
pected, but it is well to bear it in mind. Finally, and
what is difficult to explain, the vocal fremitus appears
to be very slightly increased when the patient is in the
recumbent position, a fact of very little practical im-
portance, as it is not usually noticeable.

ITII. PERCUSSION.

Percussion is the act of striking the patient one or
more blows, to obtain accurate information regarding
the underlying parts, and is the third step in the regular
order of the physical examination of the chest. Itshould
be performed gently so as not to cause pain to the
patient.  Although the history of inspection and
palpation appears to be nowhere stated, it is well
known that AUENBRUGGER was the author of per-
cussion. He was born in Gratz, Styria, in 1722, and
practiced medicine ip Vienna, where he died in 1809.
He discovered the value of percussion while engaged
in the study of a case of empyema. He, however,
made use of immediate percussion only, and pub-
lished his views on that subject in 1761. But it
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was not until Prorry of Paris invented the pleximeter
in 1828 that mediate percussion was brought into gen-
eral use. Piorry also drew attention to the increased
sense of resistance which accompanies the dull sound
elicited by percussing solidified lung tissue, and hence
one of the advantages of palpatory percussion, with
the finger as a pleximeter, over other methods. The
percussion hammer was invented by WINTRICH in 1841,
and when employing this instrument, instead of the
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F16. 5.—Percussion Hammers and Pleximeters.

fingers, it is necessary frequently to use a pleximeter
made of ivory or other material, which may be flat or
otherwise. A solid piece of ivory about two inches
long, a little larger than an ordinary lead pencil, and
shaped somewhat like an hour glass, is useful some-
times in percussing just above and below the clavicles
in cases of marked depression in those regions, and be-
tween ribs, in some cases when it would be difficult to
apply the finger, or other pleximeter. To perform pal-
patory percussion, a finger of the left hand is placed as
a pleximeger firmly against the chest walls and hori-
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zontally between ribs, rather than vertically. Then
with one or more fingers of the right hand (in right-
handed persons) curved so as to bring their tips in con-
tact with the pleximeter, and moving the wrist joint
only, three to five, short, sharp blows, are rapidly de-
livered, which produce a certain sound. The pleximeter
should be applied alike on both sides of the chest and
the blows should be delivered with equal force. These
rules are equally applicable when the percussion ham-
mer and ivory pleximeter are used. The percus-
sion sound differs for different parts of the healthy
chest, and is composed of four elements or properties,
(1) quality or timbre; (2) pitch; (3) duration or length,
and (4) intensity or amount. Of these properties by
far the most important is quality.

Quality enables us to tell one kind of a sound from
another regardless of all other properties. We thus
distinguish the sound of a drum from the blowing of a
horn and these two from piano music. It is not by
the pitch, intensity or duration, that we recognize the
sound of the drum, but by the quality of the sound.
And so for all other musical instruments. The drum
may be small and give a high-pitched sound. Or it
may be large and give a low-pitched sound. Or the
pitch may vary with tightening or loosening the head
of the same drum. While the pitch may vary infinitely,
the quality remains the same.

In percussing over healthy vesicular lung tissue we
know that the sound elicited is the normal vesicular,
or pulmonary resonance, simply by the quality of the
sound produced. The pitch will vary in different
healthy people. A person with a large chest will : give
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a lower pitched note perhaps than one with a small
chest, and of two chests of the same size, that one will
give a higher note the walls of which are more tense
or thick than the other. Yet the quality may be the
same for all. In percussing over the liver, deltoid
muscle, or any solid substance, the quality of the note
is dull; over fluids inclosed in thin walls it is flat; and
over a cavity with tense walls and containing air it
may be tympanitic. If it be a large cavity, the pitch
will be low, and if a small one, other things equal, it
will be high, relatively, yet it will be tympanitic in
both cases. It is the quality of the percussion note,
then, that helps us to distinguish the healthy from the
pathological condition, and one pathological condition
from another.

Pitch as an attribute of chest sounds was first
brought forward by Dr. Walter H. Walshe, of London,
about 1850. It is not possible for all to distinguish
slight differences in pitch, as it is a natural gift, and
belongs to those who have, what is called, an ear for
music. Even then it requires cultivation and practice.
On the other hand, every one can recognize one quality
of sound from another. Pitch is often of use in dis-
tinguishing different degrees of the same class. Thus a
high-pitched tympanitic percussion note gives the idea
of a smaller cavity, with tenser walls, than low-pitched
tympanicity, although the quality in both cases would
be the same. A large area of solidification would yield
a higher pitched percussion note than a small one,
though the quality in each case would be dull. There
are, however, different degrees of dullness, and the more
marked the quality of dullness is, the higher will be
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the pitch. Where the dullness is very slight the pitch
is of great importance, otherwise it is not.

Ordinary respiration does not affect the percussion
note, since we obtain the average quality of the sound
during percussion. If, however, the patient be directed
to take a deep inspiration and hold the breath, the
note may be a little different then from one made at
the end of a full expiration. In the former case the
resonance is exaggerated, but the pitch varies for dif-
ferent cases, sometimes higher and sometimes lower
than at the end of a full expiration, according to the
tension of the chest walls and the volume of air inhaled.
A chest with little expansive power may be made very
tense on forced inspiration without increasing the vol-
ume of air in proportion. Here the pitch would be
higher at the end of inspiration. If volume exceeded
tension it would be lower. It is not surprising, there-
fore, to find even eminent authors differing on this,
rather unimportant point.

Duration, or length, as an element or property of
sound, varies with the pitch. The higher the pitch the
shorter the duration or length, and the lower the pitch
the longer will be the duration.

Intensity, or amount, as already stated, is used in
two senses. In percussion the intensity signifies the
amount in the sense of amplitude or volume. The
lower the pitch, therefore, the longer the duration and
the greater the intensity, or volume, of the percussion
note. Normal percussion resonance therefore is lower
in pitch, longer in duration, and of greater intensity
(volume) than dullness which is higher in pitch, shorter
in duration and of less intensity (volume). A large
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cavity giving low-pitched tympanicity emits a more
intense percussion note than a small one giving high-
pitched tympanicity. All these elements or properties
of sound are important, but quality, as already stated,
is first, and pitch second, the duration and intensity
being secondary to pitch.

Let us now examine the different percussion sounds
obtained in percussing different regions of the healthy
chest; marked deformities being excepted, as already
stated, when speaking of palpation. Great care should
be observed in symmetrically arranging the patient so
as to be able to compare one side with the other under
the same conditions. If we percuss in the left sub-
clavicular (infra-clavicular) region a certain sound is
obtained termed the normal vesicular resonance, or
the normal pulmonary resonance. The quality is ves-
icular, or pulmonary, due to the presence of normal
vesicular, or pulmonary tissue. The pitch is some-
what low, the duration and intensity (volume) being
in proportion. In the right sub-clavicular (infra-
clavicular) region we obtain a note very slightly duller
in quality, somewhat higher in pitch, shorter in dura-
tion, and of less intensity (volume). This fact is of the
utmost importance, since slight dullness on percussion
is one of the earliest signs of incipient phthisis, due to
incomplete consolidation. Three reasons are given for
this difference. (1) The right pectoral muscles being
more developed and thicker in right-handed persons
would naturally cause the note to be slightly duller on
the right side than the left. Should the patient be
left handed the note may be slightly duller on the left
side but not always. We then look for some other
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reason. (2) The right lobe of the liver acting as a solid
foundation for the right lung is regarded by some as
the cause for a higher percussion note on the right side
than the left, the left lung being in relation with the
large end of the stomach. The heart being situated
chiefly on the left side, however, this theory is disputed
and even rejected by some. (3) Lastly the difference is
said by some to be due to the difference in the anatom-
ical arrangement of the bronchial tubes. The right
bronchial tube being larger, and situated higher up, than
the left, gives us broncho-pulmonary, or broncho-vesicu-
lar tissue, to deal with in which the bronchial element
is more marked than in the same region on the left
side. And it is not improbable that bronchial tubes
with their muscular coats and more or less connective
tissue, occupying space that is taken up in the left
side by air cells, would give a slightly duller note.
Flint, however, states that they probably raise the
pitch by imparting to the note a slightly tympanitic
quality of high pitch.

The resonance obtained by immediate percussion on
the clavicles is not always indicative of the true condi-
tion of the lungs underneath, and hence is not to be de-
pended on. The properties of the note will vary with
the length and shape of the bone. For these reasons a
slightly duller note is often obtained over the left clavi-
cle than the right, in perfectly healthy chests.

The mammary regions being covered over with more
adipose tissue than those above or below in connection
with the mammary glands which are also more or less
developed, the note in these regions would naturally
be less resonant than in those above. Moreover in the



PERCUSSION. 23

left mammary region we have within the line of the
left nipple the deep and superficial areas of cardiac
dullness, the former extending into the right mammary
region about half an inch to the right of the sternum.
Along the lower margin of the right mammary region
we find the line of deep hepatic dullness.

The right hypochondriac (infra-mammary) region
being occupied by the right lobe of the liver we obtain
here marked hepatic dullness. It should not be called
flatness, however, as that quality is obtained by per-
cussing over fluids contained in thin walls. In the
upper part of the left hypochondriac region and at its
outer boundary we may obtain some dullness from the
left lobe of the liver and anterior border of the spleen,
but owing to the larger end of the stomach the percus-
sion note, especially under forcible percussion, is often
tympanitic. Over the sternum dullness by means of
gentle percussion is usually obtained on account of the
bone. But forcible percussion over the trachea and
bronchi down to the line of the upper border of the
third ribs will give tympanicity or rather bandbox
resonance. Below the third ribs the heart and liver
cause dullness.

In percussing the posterior regions of the chest the
patient should assume the same position as for palpa-
tion, so as to get the scapulae as much out of the way
as possible and render the tissues tense. In the supra-
scapular regions forcible percussion elicits pulmonary
resonance to a certain extent, but it is muffled by the
thick covering of over-lying tissues. This is even more
the case in the inter-scapular regions. Over the scapu-
lar regions the bone interferes with the resonance. In
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the sub-scapular (infra-scapular) regions, however, we
get pulmonary resonance down to the lower limit of
the lungs, which is the tenth rib on both sides. The
note, however, is slightly duller and consequently
higher pitched in the right sub-scapular region than
the left, both on gentle and forcible percussion. The
right muscles of the back being usually thicker than
the left, and the right lobe of the liver affording a solid
substance against which we percuss on the right side,
fully account for this difference. The lungs only ex-
tend down to the tenth ribs on the vertebral lines (both
sides of the spinal column), so that below those ribs
there is usually marked dullness. In percussing the
lateral regions the patient should place on the head the
hand of the side percussed. In the axillary regions of
both sides we get loud pulmonary resonance. In the
sub-axillary (infra-axillary) region of the right side
we come down to hepatic dullness on the axillary line,
between the seventh and eighth ribs, and it continues
down to the eleventh. In the same region on the left
side there is some dullness on percussion over the
spleen from the ninth to the eleventh ribs. Forcible
pércﬁssion in this region, however, may elicit tympa-
nicity from the large end of the stomach.

In children the percussion note is usually more reso-
nant than in adults, owing to their thin chest walls.
In women, for the same reason and on account of their
superior costal respiration, the resonance is more
marked than in men, especially in the upper part of
the chest; while in the aged, the chest walls becoming
more and more rigid, and the lungs smaller in volume,
less resonance is to be expected as a rule.
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IV. AUSCULTATION.

Auscultation is the act of listening, and may be done
immediately by placing the ear directly against the
chest, or mediately by the intervention of a stetho-
scope. In the former case a thin soft towel, or other
similar material, may be used to cover up the chest.

F1ac. 6.—Stethoscopes.
A. Ford’s silent circular spring. B. Screw for regulating ear-pressure.

The same observations regarding the position of the
patient in palpating, or percussing, apply here.
Hippocrates, 460-375 B.c., was the first to make use
of auscultation as a procedure in physical diagnosis,
but only- to the limited extent of hearing the splashing
of fluid by succussion, in the case of pneumohydro-
thorax. It was not until 1816 that Laennec, of the
Necker Hospital, in Paris, invented the stethoscope
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and first gave to auscultation the value which it now
possesses. In 1840 Dr. Camman, of New York City,
invented the binaural stethoscope. The ear pieces of
this instrument should fit properly, and the spring, or
elastic, may be guarded by a screw so as to regulate
the pressure in the ears, otherwise injury to the ears
must follow sooner or later. The moderate use of the
stethoscope for locating heart murmurs is good, but in
other cases the ear is to be preferred when possible.

In the auscultation of the healthy chest we listen for
the breath scunds and the voice sounds; the respira-
tory murmur and the pectorophony, or vocal resonance
as heard over the chest. The patient should be directed
to clear the throat if necessary and not to make any
superfluous noise in breathing.

Normal Respiratory Murmur—If now we place
the ear or stethoscope to the chest while the patient
breathes with a moderate amount of force, we hear the
normal respiratory murmur, or breath sound, which
for reasons already given is more marked in women
than in men, especially in the upper part of the chest.

This normal respiratory murmur is a more or less
composite sound in which the larynx, trachea, bron-
chial tubes, air vesicles, and perhaps other elements are
concerned. It differs for different regions of the chest
and is designated according to the predominating qual-
ity present. In the left sub-clavicular region, for in-
stance, we have the type of the normal vesicular respira-
tory murmur, the vesicular (rustling, breezy) quality
predominating on account of the presence of the pul-
monary vesicles or air-cells. In rhythm the length of
the inspiration of the mnormal vesicular respiratory
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murmur is about four times the length or expiration
and continuous with the latter. Inspiration is vesicu-
lar (breezy or rustling) in quality, of a certain pitch,
which may be regarded as somewhat low, and of a cer-
tain intensity, which varies in different healthy chests.
The expiration when present is always continuous with
inspiration, but is absent, according to Flint, in about
one-fourth of the cases. This is especially true with
men, particularly on the left side. Expiration is
blowing in quality and lower in pitch than inspira-
tion. Guttmann truthfully states that this respira-
tory murmur may be imitated by properly adjusting
the lips (nearly closing them) and drawing in and ex-
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F1a. 7.—Normal Vesicular vespiratory murmur.

pelling air through them on the proper key with due
regard to duration. In fact any respiratory murmur
may be imitated in the same way, as in whispering a
tune. The reason why expiration is shorter than in-
spiration, according to Walshe, is because in the latter
instance the air current is directed toward, in the
former from, the ear of the auscultator. Either in-
spiration or expiration or both may be wavy in per-
fectly healthy chests. We find it in the hysterical
and nervous. Palpitation of the heart may cause it,
especially on the left side. Even when interrupted,
cog-wheeled, or jerky, it is not necessarily associated
with incipient phthisis.

The normal respiratory murmur heard in the right
sub-clavicular region differs somewhat from that heard
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in the left. On the right side the bronchus imparts
to it a bronchial element not heard on the left. In
other words we have the normal vesiculo-bronchial
respiratory murmur on the right side, a fact of the
utmost importance, especially when taken with the
other physical signs in this region, all of which very
closely resemble those of incipient phthisis. In this
vesiculo-bronchial murmur the chief characteristics are
that expiration is prolonged, raised in pitch, and some-
what tubular in quality, and the murmur as a whole
is more intense (exaggerated) than it is on the left
side. Inspiration is also slightly higher in pitch and
less vesicular in quality than on the left side.

In the supra-sternal region by placing the stetho-
scope over the trachea we get the normal tracheal
breathing, and in the inter-scapular region, especially
of the left side, as the left primitive bronchus is more
deeply situated than the right, we obtain the normal
bronchial breathing over the site of the left primitive
bronchus. In this both inspiration and expiration are
tubular in quality. The bronchial respiratory murmur
resembles the tracheal but is less intense. Over the
larynx we have the normal laryngeal breathing. Over
the liver and superficial area of cardiac dullness, where
no lung tissue exists, we hear no respiratory murmur,
unless it may be transmitted along the chest walls.
Over the scapulze the murmur is weak or absent on ac-
count of the intervening bone. The normal vesicular
respiratory murmur besides being heard in the left
sub-clavicular region is also heard in both axillary re-
gions and the sub-scapular regions. The respiratory
murmur may also be heard in the supra-clavicular and
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supra-scapular regions. In any locality it may become
exaggerated, supplementary, or hypervesicular in cer-
tain cases where one lung or portion of a lung is doing
extra work for a short time. In children before the
vesicular element of the lungs has become fully devel-
oped and also owing to their thin chest walls, the res-
piratory murmur is termed puerile. It is less vesicular
and more intense than in adult life, but is not neces-
sarily therefore harsh. In old age the murmur be-
comes less intense and the rhythm changed, inspira-
tion being shortened and expiration prolonged.

Normal Pectorophony (chest voice), vocal resonance,
or voice sound over the chest, in health is the sound
produced by the patient’s voice as heard through the
chest walls. It is a distant, diffused, indistinct sound,
being more or less buzzing. The ear or stethoscope,
preferably the ear, should be applied to the chest and
the patient directed to speak out the words one, two,
three, repeating them as often as necessary.

Normal pectorophony (chest voice) or vocal reso-
nance, differs in different healthy people according to
the character of the voice and the conditions of the
chest walls, and for different localities, just exactly
like the normal vocal fremitus. What has been already
stated about the latter, therefore, equally applies to the
former. It is normally exaggerated (slightly increased)
in the patient’s right sub-clavicular region and else-
where, like the fremitus.
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SUMMARY OF THE PHYSICAL SIGNS OF THE
HEALTHY CHEST.

1. Inspection.—A perfectly symmetrical chest is rare.
The shoulders may not be on the same level, and there
may be slight lateral curvature of the spine. The apex-
beat of the heart may or may not be visible, according,
chiefly, to the thickness of the chest walls. There is
equal and general expansion of the chest walls on both
sides during inspiration. Superior costal respiration
is noticeable in women, abdominal respiration in men.
The scapulze move evenly, except, for instance, in nerv-
ous people.

2. Palpation.—The normal vocal fremitus varies in
different people, depending on the character of the
voice and the conditions of the chest walls. It is, how-
ever, more perceptible all over the patient’s right side
than the left and is especially exaggerated in the right
sub-clavicular, inter-scapular, and sub-scapular regions,
since the right bronchial tube, larger than the left,
conveys a larger volume of voice to the right side.
The apex-beat of the heart is usually, but not always,
felt.

3. Percussion.—We obtain normal pulmonary res-
onance in the left sub-clavicular region, both axillary
r(ic:l_oil_s and the left sub-scapular region. In the right
sub-clavicular and sub- scapular regions the note is
slightly duller than in those regions of the left side,
owing chiefly to the difference in the thickness of the
muscles. Over the liver and superficial area of car-
diac dullness we obtain marked dullness. Over the
spleen in the left sub-axillary region, from the ninth to
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the eleventh ribs on the axillary line, there is slight
dullness mingled not infrequently with ventral tym-
panicity. In the scapular and inter-scapular regions
the resonance is interfered with by the intervening
bone and muscles.

4. Auscultation.—In the left sub-clavicular, both
axillary and sub-scapular regions, we hear the normal
vesicular respiratory murmur. In the right sub-cla-
vicular region we hear the normal vesiculo-bronchial
respiratory murmur owing to proximity to the right
primitive bronchus. Over the larynx, trachea and
bronchi we hear the respiratory murmur characteristic
of those organs. Over the liver and superficial area of
cardiac dullness the respiratory murmur may be en-
tirely absent unless transmitted there by the chest
walls. The normal pectorophony (vocal resonance over
the chest) is exaggerated in the right sub-clavicular
region and is also more intense in the right inter-scap-
ular and sub-scapular regions than the left for the same
reason that the fremitus is.

From the foregoing observations we deduce the
following differential summary of the physical signs
as obtained in the right and left sub-clavicular re-
gions in the healthy chest: (1) Inspection is chiefly
negative. (2) Palpation gives exaggerated vocal frem-
itus on the patient’s right side. (3) Slight dullness
on percussion in the patient’s right side, the pitch
being slightly raised. (4) Upon auscultation we find
vesiculo-bronchial respiratory murmur and exagger-
ated pectorophony (vocal resonance) on the patient’s
right side. In other words, we have in the right sub-
clavicular region of the healthy chest all the signs of
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incomplete consolidation of lung tissue as seell in the
early stage of phthisis, except some adventitious sound,
such as crepitant, or sub-crepitant riles, or the mucous
or intra-pleural click. “ Without a practical knowledge
of these points of disparity,” says Flint, “error in di-
agnosis can hardly be avoided.” In cases of doubt the
sputa should be examined by an expert for the tuber-
cle bacillus, though it is not always found at this early
stage.

OTHER MEANS EMPLOYED IN PHYSICAL DIAGNOSIS.

Mensuration, or measurement, may be of use in
comparing the two sides of the chest in repose, or dur-
ing inspiration and expiration, or to ascertain the total
amount of expansibility of the chest. Even in these
cases inspection is usually sufficient. Moreover, a dis-
eased person can sometimes, by practice, expand the
chest walls more than a healthy one who has not prac-
ticed. It is of use sometimes in ascertaining the size
of the chest in proportion to the height. Thus a man
5 feet 6 inches high should measure around the chest,
on a level with the sixth costo-sternal articulations, 374
inches; 5 feet 8 inches high, 384 inches; 5 feet 10 inches
high, 39 inches; 6 feet high, 41 inches, and so on.
Three inches is good expansion of a healthy chest on
full inspiration, although the healthiest person may
not be able to expand the chest over two inches with-
out practice, while it may be possible with practice to
expand it six inches. Various instruments, such as the
stethometer, spirometer, and cyrtometer, have been
used for mensuration. The ordinary tape-linc, however,
is good enough for practical purposes.
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Auseultatory-Percussion, was invented by Dr. Cam-
man, of New York, about 1840. It combines ausculta-
tion by means of the stethoscope with percussion.
‘While the stethoscope is firmly pressed over the heart,
for instance, percuss gently at the same time. As soon
as the percussion reaches the border of the heart the
quality and pitch of the note is changed at once. It
is a much more delicate test than the ordinary method
of percussion, and is especially useful in diagnosing
thoracic aneurism. It may also be used for accurately
determining the boundaries of the heart, liver, and
other organs of the body. Unless performed correctly
and carefully, however, it is misleading. A pleximeter,
small enough to be pressed down between the ribs,
should be used, otherwise we always obtain the dull
percussion resonance of the superficial adipose, or other
tissue, instead of that of the underlying organs.

Succussion, invented by Hippocrates, 460-375 B.c.,
consists in shaking the patient while the ear is at the
same time applied to the patient’s chest. By this
means the splashing sound of fluid characteristic of
pneumo-hydrothorax is detected, as will be fully de-
scribed.

Paracentesis Thoracis, or Thoracentesis, in cases
of extensive pleuritic effusions, whether of serum or
pus, was first brought before the profession in a prac-
tical manner by Trousseau, of Paris, about 1835. After
his death it fell into disuse, but was revived in 1852 by
Dr. Bowditch, of Boston, Massachusetts, who clearly
pointed out the indications for the operation, as will be
mentioned when speaking of that subject. More re-
cently by gneans of the hypodermic syringe the exist-
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ence and character of pleuritic effusions can be estab-
lished with certainty.

Other less important procedures are autophonia, the
method by musical vibrations, and phonometry.

Autophonia was first brought into notice by the
late M. Hourmann, who “ connected peculiarities in the
resonance of the observer’s own voice (as he speaks
with the ear applied to the chest directly, or by the
intervention of the stethoscope) with certain definite
conditions of density of the parts beneath.”

The method by musical vibrations originated with
Drs. Stone and Grabham (London Lancet, vol. i., 1867,
p. 114), and consists in “communicating a musical im-
pulse to the air in the bronchial passages by foreibly
inspiring through a tube or pitch-pipe containing a
free reed. The note emitted is directly conveyed to
the parts under observation.”

Phonometry is a method deseribed by Baas. It
consists in “placing a tuning fork on the surface of
the chest or abdomen, and determining by the inten-
sity or feebleness of the tone it gives, the condition
of the subjacent organs.” The best instrument for
this purpose is Blake’s tuning fork with a small
spring hammer attached. The usual method of per-
cussion, however, is much to be preferred.

Having become thoroughly and practically ac-
quainted with the physical signs obtained by examin-
ing the healthy chest, the student is now prepared to
consider the physical signs of various diseases.



CHAPTER IIL
BRONCHITIS.

Diseases in which the breath and voice sounds are refracted
(broken up, diffused) within the lungs as much as, or more
than in health, with consequent normal or diminished vocal
fremitus, respiratory murmur, and pectorophony.—Obstruc-
tion in the bronchial tubes to the convection of sound, with
consequent diminution or suppression of the latter.—Ad-
ventitious sounds.

BroxcurTrs is the inflammation of the mucous mem-
brane lining the larger or medium-sized bronchial tubes,
but when the smaller or ultimate bronchial tubes be-
come the seat of the disease it is called capillary bron-
chitis. In neither case are the air cells affected unless
as a complication. As independent primary diseases
they are general or bilateral, local bronchitis being
usually caused by and secondary to some other disease,
tubercle, aneurism, or neoplastic growth for instance,
or surgical injury.

The physical signs of bronchitis, apart from compli-
cations, are as follows:

Inspection—This yields chiefly a negative result.
Usually there is no perceptible difference from health
in the size and shape of the chest and character of the
respiratory movements. Especially is there no differ-
ence in the respiratory movements of the two sides,
when compared with one another, but both expand
alike.
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Palpation.—This also gives negative results gener-
ally. The vocal fremitus is usunally normal, or it may
be slightly diminished if the bronchial tubes are much
obstructed by mucus, so that the voice sound is not
conveyed by them as freely as in health. In rare cases
a large tube, the left primitive bronchus, for instance,
the right being usually too large, or a large branch of
either, becomes stopped up by a plug of viscid mucus,
with diminution or even absence of the vocal fremitus
over the corresponding area. Coughing may remove
the plug and then the fremitus immediately returns.
In case of coarse mucous rales, especially with thin
chest walls, rhonchal fremitus may be present.

Percussion.—This also yields negative results, the
air cells in uncomplicated bronchitis being unaffected
and full of air. Sometimes the resonance may even be
exaggerated owing to the abnormal distention of the
air cells with air. This, however, will be explained
when speaking of emphysema. In old cases of bron-
chitis where the inflammation has extended so as to
give rise to peri-bronchial thickening or interstitial in-
flammation, more or less dullness on percussion will
result from those complications.

Auscultation.—The respiratory murmur may be
weakened if the tubes are much obstructed with mucus,
or, if a large tube be plugged up as already described,
the respiratory murmur may be entirely absent for the
corresponding area. Upon coughing and removing the
obstruction the respiratory murmur immediately re-
turns. When heard, however, its quality is the same
as in health as a rule. It may, however, be a little
harsh (rough) if the mucous membrane of the larger
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bronchi is much roughened where the tidal air rubs
against it instead of gliding smoothly and without
much friction, as in health. Expiration will be more
or less prolonged in proportion to the amount of ob-
struction in the tubes, the force of ordinary expiration
being weaker than that of inspiration. Pectorophony
(vocal resonance over the chest) is usually normal, but
may be slightly diminished like the vocal fremitus.
Relatively the vocal fremitus and pectorophony are
the same as in health in comparing one side with the
other.

Rdles (rattles) are usually heard in bronchitis and
belong to the adventitious or foreign sounds. These
never exist until produced by disease. Adventitious
sounds are abnormal from beginning and are not modi-
fied normal sounds. Their presence, therefore, always
indicates some abnormal condition. (See Summary of
Adventitious Sounds, Chap. V.) The riles heard in
bronchitis may be dry or moist. There are two varieties
of dry riles, the sonorous and sibilant. Sonorous rales
are loud, low-pitched, dry rales made in the larger bron-
chial tubes. The sibilant are high-pitched, whistling
riles made in the smaller tubes, or in larger tubes if
the constriction be sufficient. They are heard in the
early or dry stage of bronchitis and asthma, and are
duz to irregularity in the calibre of the tubes from
spasmodic constriction of the muscular coats, or tume-
faction of the lining anucous membrane. Sometimes
they are also caused, undoubtedly, by the vibration of
viscid mucus, and hence are changed with coughing.

Moist bronchial riles are divided into three varieties.
Those made in the larger bronchial tubes are large bub-
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bling riles heard both on inspiration and expiration,
and are called mucous rales. '

Those made in the medium-sized bronchial tubes are
called sub-mucous riles. They are also bubbling rales
heard both on inspiration and expiration, but are finer
and higher pitched than the mucous rales. Lastly we
have the sub-crepitant riles made in the finer bronchi.

Fie. 8.—Bronchial Rales. mr, Mucous rales; smr, sub-mucous riles; scr, sub-crep-
itant rales; cr, crepitant rales; t, tumefaction; s, spasmodic stricture of bronchial
tube.

These are fine moist rales, heard chiefly on inspiration,
though occasionally they are heard on expiration also.
All of these rdles may be present together, or only one
or more varieties. They may be abundant, scant, or
even absent at times. In the latter case, coughing may
develop them. When present they usually change
with or even without coughing, are more or less irregu-
lar in size, and are attended with more or less ex-
pectoration. In this way they differ from intra-pleural
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moist rAles, which are usually local, do not change with
coughing, are uniform and superficial, and attended
with little or no expectoration.

The patient should be directed to clear the throat to
avoid laryngeal and tracheal réles, the sound of which
may be conveyed to the ear through the bronchial
tubes and air cells.

Other adventitious sounds are the crepitant riles
made in the air cells, intra-pleural rales, mucous and
intra-pleural click, gurgles, metallic (amphoric) tinkle,
friction sounds, splashing sounds, and certain crackling
and crumpling sounds called indeterminate rales, to be
described each in its proper place. (See also Summary
of Adventitious Sounds, p. 159, Chap. V.)

Capillary Bronchitis is the inflammation of the
mucous membrane lining the smallest or ultimate bron-
chial tubes, the air cells still remaining unaffected ex-
cept as a complication. It occurs most frequently in
children. It is also seen among the aged and others
having enfeebled heart’s action, and hence may occur
in the course of long-continued diseases of a typhoid
character.

The physical signs are, in general, similar to those of
ordinary bronchitis.

Inspection, however, may reveal increased frequency
of respiratory movements and sometimes more or less
cyanosis, especially about the cheeks, ears, tip of the
nose, lips, and fingers. (See Atelectasis and Lobular
Pneumonia.)

Palpation generally yields negative results, or the
fremitus may be diminished or even absent from ob-
struction of the tubes, as already stated.



40 PHYSICAL DIAGNOSIS.

Percussion.—The percussion note may be normal, or
it may be, and frequently is, exaggerated from tem-
porary over-distention of the air cells. This is due to
the fact that forced expiratory efforts empty chiefly
the larger bronchi but have very little influence over
the air cells. Hence, so far as the air cells are con-
cerned, inspiration is a more foreible act than expira-
tion. The air passes by the mucous obstruction into
the air cells more easily than it gets out, and so accu-
mulates in the air cells and distends them. On the
other hand, if the patient is very feeble, as is not infre-
quently the case with sick children or the aged, or
those suffering with typhoid fever, the air cells may
collapse, giving rise to atelectasis instead of a tempo-
rary over-distention or emphysema. In such cases there
is not power enough on inspiration to overcome the ob-
struction in the tubes, and the air in the cells becomes
absorbed, the oxygen disappearing first and then the
carbonic acid. Such a complication would give some
dullness on percussion and is often mistaken for pneua-
monia.

Awuscultation usually reveals the presence of iine
sub-crepitant rales in great abundance, over both sides,
and especially low down posteriorly, owing to gravita-
tion of the mucus, in many instances, to that part.
Other rales may also be present at the same time. The
respiratory murmur, if heard at all, would be about
normal in quality, with expiration more or less pro-
longed, owing to the obstacle to the free escape of air.
Usually it is so weak, however, owing to its not being
freely conveyed by tubes that are obstructed with
mucus, that it may be obscured entirely by the rales.
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Sometimes the obstruction is so complete that it is
suppressed. Pectorophony (vocal resonance over the
chest) is usually normal, but may be diminished like
the fremitus. If exaggerated, or markedly increased,
it would indicate pneumonia.

Differential Diagnosis of bronchitis. This is not
usually difficult. Being a bilateral affection with no
physical sign of material value, except the detection
of various rales more or less over both sides of the
chest by auscultation, it is readily distinguished from
acute lobar pneumonia which, besides being usually
attended with severe constitutional symptoms, is gen-
erally unilateral and confined to ene lobe, usually the
lower lobe of the right lung. Moreover, owing to solid-
ification of lung tissue in preumonia, we usually ob-
tain marked increase of fremitus on palpation, marked
dullness on percussion over the part affected, and
on auscultation hear bronchial breathing and bron-
chophony, as will be fully explained.

In capillary bronchitis the inflammation may extend
here and there in spots into the air cells, giving rise to
lobular pneumonia, which is also called catarrhal or
broncho-pneumonia. It is often difficult to detect mi-
nute spots of lobular pneumonia. If in the course of
capillary bronchitis, respiration becomes hurried, with
exaggerated movements of the alee nasi and rise in tem
perature, it is fair to infer that lobular pneumonia has
occurred, even if it be to such a small extent that other
signs are wanting. But if, in addition, there are in-
crease of fremitus, dullness on percussion, which should
be gently performed on children in order to detect it,
and bronchial breathing over one or more spots, the
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diagnosis of pneumonia would be complete. ~Atelecta-
sis due to capillary bronchitis would also give some
dullness on percussion, but it would be symmetrically
bilateral and there would be sucking in of the inter-
costal and supra-clavicular spaces on inspiration, with
no extra rise in temperature (see Atelectasis). The
presence or absence of chlorides or albumen in the
urine in these cases are of little or no value as aids to
diagnosis.

ASTHMA.

Asthma is described by authors as a reflex neurosis.
It is characterized by recurrent paroxysms of violent
dyspneea, due to spasm of the muscular coats of the
bronchial tubes, or tumefaction of their mucous mem-
brane from capillary vaso-motor disturbance, or both.
It attacks both sexes at all ages, but men are affected
by it twice as often as women, being more exposed to
the causes. Itrequires for its production three factors:
(1) a sensitive area of mucous membrane, (2) an abnor-
mally sensitive nerve centre, and (3) an external irri-
tant. Given all three of these factors simultaneously
and an attack of asthma is produced, and it cannot be
produced by any two without the third.

The sensitive area of mucous membrane may be situ-
ated in the naso-pharynx, bronchial tubes, or stomach.
The irritant applied to either of these points may be
reflected back to the lungs along the pneumogastric
nerve, giving rise to naso-pharyngeal asthma, bronchi-
tic asthma or peptic asthma. Cardiac asthma is also
described, but this would properly come under the
head of bronchitic asthma, owing to the bronchitis re-
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sulting from the heart disease. The second factor, the
abnormally sensitive nerve centre, may be inherited or
acquired by long-continued application of the irritant
to the sensitive area of mucous membrane. Not only
this, but one sensitive area of mucous membrane may
give rise to a second area, so that naso-pharyngeal, or
even peptic asthma, for example, may become bron-
chitic asthma. Of external irritants, which constitute
the third factor in this disease, dust of some sort is the
most common. But there are a great variety of ex-
ternal irritants, some of them giving different names to
the disease, as hay asthma, and the like.

Naso-pharyngeal asthma is very closely allied to
what is known as hay fever. In the latter case the
sensitive area of mucous membrane in the nares is situ-
ated more anteriorly than in asthma, and by reflex
action the branches of the facial nerve are involved,
giving rise to lachrymation, sneezing, and other symp-
toms of hay fever. Sometimes hay fever and asthma
may occur at the same time. The irritants in cases of
peptic asthma are certain kinds of food, and in bron-
chitic asthma, fog, cold with dampness, and changeable
weather, often give rise to an attack.

The physical signs of asthma during an attack are as
follows:

Inspection shows labored respiration. Usually the
patient sits up and leans forward in order to breathe
more freely. The shoulders are elevated and brought
forward, the countenance is pale or dusky, and during
respiration the expiratory act is seen to be prolonged.
During inspiration, which is usually deferred, short,
and sometimes jerking, the supra-clavicular, and supra-
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sternal fossze, scrobiculus cordis or pit of the stomach,
and the intercostal spaces are more or less sucked in
and depressed, because the lungs do not become inflated
to a degree corresponding to the enlargement of the
thoracic cavity. After the paroxysm is over, nothing
abnormal is to be observed, unless there be some com-
plication, as vesicular emphysema.

Palpation.—Rhonchal fremitus may be detected
owing to the rales (rhonchi) which are present.

Vocal fremitus may be unchanged, or slightly dimin-
ished, owing to the emphysematous condition of the
lungs rendering them more refractive of sound than in
health. It may be also diminished by the obstruction
in the bronchial tubes from spasm and mucus, thus
rendering the tubes imperfect conveyors of the voice
sound.

Percussion.—Exaggerated resonance on percussion
is the rule, owing to the emphysematous condition of
the lungs.

Awscultation.—Dry rales of various kinds are heard,
but chiefly on expiration, which is much prolonged,
while inspiration is so short as to scarcely give time
enough for these riles to be thoroughly developed.
Sometimes they are loud enough to be heard by the
patient and the friends in the room. As the paroxysm
declines, and increased secretion occurs, various moist
rales may be heard, the mucous, sub-mucous, and sub-
crepitant. Sometimes moist riles are present with dry
rales from the first. The rales are usually heard over
both sides of the chest, or they may be heard only on
one side, or here and there in spots, but changing
about from place to place. The respiratory murmur, if
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heard, would be little changed in quality, if any, but
it is usually obscured by riles, or it may be weakened
or entirely suppressed, owing to obstruction in the
tubes and refraction in the lungs. The rhythm of res-
piration is changed, expiration being much prolonged.
The reason for this, as well as the emphysematous
condition of the lungs, is the obstruction in the bron-
chial tubes partly from spasm and partly from mucus.

s T i e L
The force of inspiration as affecting the air-cells is
greater, as already stated, than the force of expiration.
Hence air passes in by the obstruction in the finer
tubes more easily than it passes out. Hence its accu-
mulation in the cells behind the obstruction and hence
the prolonged effort in the attempt to expel it. It is
not the inspiration of fresh air so much as it is the
effort to expel impure air that constitutes the chief
difficulty in a paroxysm of asthma. Instead of inspira-
tion being to expiration as 4:1 as in health, the rhythm,
as Walshe observes, is often reversed and is as 1:4, with
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expiration sometimes loud and hissing, owing to spasm
of the bronchi.

F16. 10.—Respiration Murmur in Asthma.

After the paroxysm is over, bronchial riles of vari-
ous kinds, both dry and moist, may be present for a
few hours, or even several days.

Pectorophony (vocal resonance) may be normal or
somewhat diminished like the fremitus.

Differential Diagnosis.—Proper attention to the
physical signs and history of the case will usually en-
able one to make the diagnosis of asthma with cer-
tainty. The suddenness of its onset and departure,
the labored breathing with expiration markedly pro-
longed, the rales so abundant and loud, the absence of
purulent expectoration and fever, and the suddenness
with which it sometimes yields to remedies, at once
distinguish it from bronchitis of any kind. In em-
physema the dyspncea is constant instead of paroxys-
mal, owing to organic change, besides other physical
signs described in connection with that disease (see
Emphysema). In some cases of heart disease there are
paroxysms of dyspneea, but they are usually shorter
than those of asthma and are unattended with the
characteristic prolonged expiration of the latter dis-
ease. In spasmodic and other affections of the larynx
there is change in the voice, and if wheezing be present,
it is located at that point. Moreover, in laryngeal
spasm, inspiration and not expiration is prolonged and
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labored. This may be true of polypus in the trachea.
In pulmonary cedema there is dyspncea, but there is
also some dullness on percussion over the seat of the
cedema, which is usually situated on both sides at the
most dependent portion of the lungs posteriorly. Over
the same region also may be heard liquid ecrepitant
rales at the end of inspiration. The dyspncea, instead
of being sudden or paroxysmal, comes on gradually,
increasing with the cedema, which may be due to heart
disease or associated with dropsy. In hydrothorax,
which is a symptom of general dropsy, there is flatness
on percussion over the pleural cavities (up to the level
of the fluid) instead of extra resonance, and the dys-
pncea gradually, but steadily becomes more and more
urgent with inecrease of the dropsy, as in edema.
In pulmonary hypostasis ocecuring in old age with
enfeebled heart, the dyspnecea is like that due to
edema.

EMPHYSEMA OF THE LUNGS.

Emphysema, or inflation of the lungs, is of two classes:
(1) interstitial, where the air escapes through rupture
into the interstitial pulmonary tissue; (2) vesicular,
where there is excess of air in the pulmonary vesicles,
causing them to be abnormally distended.

Interstitial emphysema (inter-lobular, extra-vesicu-
lar, extra-alveolar) occurs from rupture of the walls of
the air-cells as in the expiratory efforts of violent
coughing, in whooping-cough for example, also from
parturient efforts, blows, falls, and wounds of the lungs
from various causes. Or it may occur in connection
with softening and breaking down of tubercle. The
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air escapes into the connective tissue of the lungs be.
tween the lobules and under the pleurze. Sometimes
it passes through the posterior mediastinum into the
subcutaneous tissues of the neck, face, and sides, where
it crepitates under the hand during palpation. Tt is
impossible to make a diagnosis unless the air reaches
the subcutaneous tissue, and in no case is there any
special treatment for it. The escaped air soon becomes
absorbed.

Vesicular (alveolar) emphysema consists of two vari-
eties: (1) vicarious emphysema, and (2) general em-
physema.

Vicarious (compensating) emphysema affects one lung
or part of a lung from over work due to crippling of
the other lung or part of lung. In old pleurisy, for
instance, where extensive effusion or adhesions renders
the affected side almost immovable, the other lung be-
comes vicariously emphysematous from over work. In
lobular pneumonia or collapse of some air-cells, other
air-cells near by may become emphysematous in the
same way. Kven in acute lobar pneumonia the un-
affected lobes of the same side may become temporarily
or acutely emphysematous to a certain extent. In pul-
monary consumption also, crippling of certain areas of
lung tissue may give rise to slight emphysema of
others; not marked, however, as respiration in con-
sumption is usually shallow and rapid, and the volume
of blood much diminished. All vicarious emphysema
is evidently brought about by excessive inspiration.
There is no obstruction to expiration necessarily, and
the patient endeavors to inhale as much air as if both
lungs were intact. Hence inspiration is overdone, with
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consequent abnormal distention of the remaining vesi-
cles, and the resulting vicarious emphysema will be
acute or chronic according to the condition that gives
rise to it.

General (substantive) emphysema is also of two vari-
eties: (1) small-lunged and (2) large-lunged emphysema.

Small-lunged emphysema (atrophous, phthisical, se-
nile) is usually found among those well advanced in
years and it may or may not follow the large lunged
variety. The volume of the lungs has become much
reduced owing to atrophy of the intercellular tissue,
though the air-cells have become larger, in many cases,
by coalescence. It is simply a condition mostly be-
longing to old age.

General large-lunged (hypertrophous) vesicular em-
physema remains for consideration. It is a very seri-
ous disease and occurs in men more frequently than in
women, the former being more exposed to the causes;
and in northern, cold, changeable climates more fre-
quently than in warm regions of a uniform tempera-
ture, owing, perhaps, to the greater prevalence of bron-
chitis and asthma in the former. Owing to the length
of time required to produce the disease, it is rarely
seen before thirty years or middle life. Fat people
appear to be more predisposed to it than the thin.

. Heredity undoubtedly plays an important part among
predisposing causes. The disease is usually brought
about in one of four ways: (1) by obstructed forcible
expiration, (2) forced inspiration, (3) deformity of the
chest, and lastly (4) by inherited predisposition.

(1) Obstructed forcible expiratory effort is by far the
most frequent cause. For this reason it is found among

m\
ses )
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laborers who are engaged habitually in heavy lifting
or straining. In this act the glottis is closed and the
abdominal muscles are contracted upon the intestines
with great power, which forces the diaphragm up and
compresses the air into the upper lobes of the lungs,
so that in such cases the upper lobes are chiefly affected,
particularly, according to Flint, the left. In the same
way players on wind instruments and persons affected -
with chronic bronchitis, especially the dry bronchitis
associated with gout, in which violent fits of coughing
habitually occur, may have the disease. The act of
coughing simply consists of more or less sudden and
violent expiratory efforts with the glottis closed. Chil-
dren not infrequently have more or less temporary em-
physema from whooping-cough.

(2) In some cases the disease is caused by forced
inspiration. Here a chronic bronchitis extending to
the smaller tubes precedes the emphysema instead of
being developed afterward. Inspiration being more
forcible than expiration, as far as the air-cells are con-
cerned, the air passes in by the obstruction of viscid
mucus more easily than it passes out, so that it accu-
mulates in the air-cells and distends them. In these
cases we find the lower portion of the thorax enlarged
sometimes, as well as the upper.

(3) According to Freund, in some oases the character-
istic deformity (barrel shape) of the chest in large-
lunged emphysema occurs first, the lungs afterward
becoming distended so as to fill up the vacuum. Such
cases, however common in Germany, are very rare in
America, if indeed they ever occur. In some cases of
deformity of the chest, due to rickets, for instance, or
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curvature of the spine from some cause, a local em-
physema may occur, one lung or part of a lung becom-
ing distended to fill out one side or portion of the
thoracic cavity enlarged by bulging.

(4) Lastly, in certain instances the disease may occur
without any mechanical or other known cause, but is
simply due to inherited predisposition. This consists
in an inherent weakness of the cell walls, perhaps from
defective innervation and nutrition, and they yield, in
the ordinary avocations of life, without any abnormal
force applied.

The dyspncea and abnormal state of the heart that
necessarily accompany marked cases of this disease re-
quire brief notice.

There are three factors in the production of the dysp-
neea: (1) rigid dilatation of the thorax, (2) loss of ca-
pillary area in the lungs, and (3) crippling of the dia-
phragm. The lung tissue has lost its resiliency and the
costal cartilages have become permanently elevated,
everted, and hardened, the spaces between them being
widened. They have lost their elastic recoil, so that the
chest is in a state of rigid dilatation. For this reason
air is not expelled properly, and impure air, therefore,
accumulates in the lungs causing dyspnea. In the sec-
ond place, many capillary blood-vessels in the lungs be-
come obliterated by over stretching. Indeed many of
the alveolar septa, on which clusters of these capillaries
hang, undergo wasting and perforation, and finally dis-
appear. From loss of capillary area the blood is
brought in less quantity in contact with the air in the
cells, impure as it is. This second factor is, therefore,
a potent one for the production of dyspneea. More-
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over as the blood now has fewer channels left for it in
which to pass through the lungs, the right ventricle of
the heart has more work thrown back on it and hence
becomes enlarged (dilated and hypertrophied). As the
disease progresses, should relative insufficiency of the
tricuspid valves ensue, jugular pulsation and cardiac
dropsy may occur. Lastly, the crippling of the dia-
phragm is probably the most important factor in the
production of dyspneea. The volume of the lungs
being increased sometimes enormously, the diaphragm
is permanently pushed down, as is also the heart.
Owing to more or less gastro-intestinal catarrh from
passive hypersemia due to obstruction to the venous
circulation, there is always more or less dyspepsia with
wind in the stomach. The diaphragm, the most impor-
tant muscle of respiration a man possesses, is thus put
between two splints. From want of use it becomes
atrophied.

The physical signs of general large-lunged (hyper-
trophous) emphysema are as follows:

Inspection.—The countenance may be more or less
dusky or cyanotic in proportion to the extent and
progress of the disease. In the later stages jugular
pulsation, due to tricuspid insufficiency, may be ob-
served at the root of the neck on the patient’s right
side (see Jugular Pulsation). As obstructed forcible
expiratory effort is the most frequent cause, so the
upper intercostal spaces are usually seen to be widened
owing to the fixed elevation and eversion of the upper
costal cartilages and ribs, like the elevated slats of a
shutter. The upper part of the sternum is prominent,
bulging forward, so as to increase the antero-posterior,
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or sterno-vertebral diameter. The shoulders are ele-
vated and brought forward owing to habitual dyspncea,
and the spinal column is more or less anteriorly curved.
The whole makes up the so-called barrel-shaped chest.
Wheére the disease has been caused by forced inspira-
tion, the lower portion of the thorax is also enlarged
with widening of the lower intercostal spaces also.

Epigastric pulsation, due to enlarged and lowered
right ventricle, is usually noticeable. The apex-beat
is generally carried downward and outward, but fre-
quently cannot be found, being buried under lung tis-
sue. During forced respiration the thorax moves up
and down more or less like a fixed case, instead of ex-
panding and contracting asin health. During the effort
of deep inspiration the supra-clavicular spaces may be
drawn in, the lungs not expanding any more while
the thoracic walls are raised up. During violent cough-
ing a tumor is sometimes seen to rise up from each of
the flattened supra-clavicular fosse. This, according
to Niemeyer, is due to the sudden filling up of the si-
nuses of the jugular veins during coughing, which im-
mediately become empty when the cough ceases. It is
more probably due to lung tissue suddenly distended
upward during violent coughing.

Palpation.—The lungs, owing to distention of the
air-cells, become more positive refractors or diffusors
of sound than in health. Hence the vocal fremitus is
usually diminished, and sometimes even absent. More-
over, owing to bronchitis, which is almost invariably
present in emphysema, either as a cause of the disease
or result of the obstruction to the pulmonary circula-
tion, the bronchial tubes may be more or less obstructed
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with mucus, thus rendering them imperfect conveyors
of sound. Rigidity of the chest walls and loss of resili-
ency of lung tissue also lessen the vibrations.

If the bronchitis gives rise to such complications as
peri-bronchial thickening, with spots and threads of
interstitial induration, the fremitus will be increased
over corresponding localities. on account of the more
homogenous and better conaucting medium for the
voice sound (see Solidified Lung Tissue).

Epigastric pulsation is usually felt, and sometimes
the apex-beat of the heart displaced down and out.
According to some authors it is carried inward toward
the epigastrium, but it is difficult to see how it could
get there unless the heart be raised up. The cardiac
pulsations, and consequently the radial pulse, are often
intermittent in this disease, owing perhaps to the ex-
tra work thrown on the heart, so that it has to rest
every now and then. Dyspepsia, due to gastric venous
congestion, and acting reflexly along the pneumogas-
tric nerve, may also cause it.

Percussion.—Resonance is exaggerated on percus-
sion, especially over the upper lobes in front and par-
ticularly on the patient’s left side. Flint terms this
resonance vesiculo-tympanitic. That is to say it is
neither purely vesicular nor tympanitic, but a mixture
of the two. Biermer, of Zurich, Switzerland, calls it
band-box resonance. This is especially the case over
the lower posterior and left lateral regions. The pitch
of the percussion note in this disease is, according to
some authors high, while others maintain that it is low.
The truth is the pitch varies in different cases accord-
ing to the tension of the walls and the volume of air
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contained. If the walls are tense without much in-
crease in volume of air the pitch will be high. If vol-
ume is greater in proportion to tension the pitch will
be low. But the quality will be the same in all cases.
Variations in pitch, while the quality is the same, may
be simply illustrated in a number of ways. The bass

F1G. 11.—General Hypertrophous Vesicular Emphysema.

drum, for instance, yields a lower-pitched tympanicity
than the snare drum, yet the quality of tympanicity is
the same for both. Drums of the same size with equal
tension elicit tympanicity on percussion and the pitch
of the note will be the same for all. But if the tension
varies the pitch will differ accordingly, greater tension
producing higher pitch than if the tension be dimin-
ished. The same drum will give a higher or lower
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pitched note on percussion, according as the head is
tightened or loosened. The quality of the note in
every case, however, will be tympanitic.

The superficial area of cardiac dullness is diminished
or may be absent altogether, only deep dullness on
forcible percussion remaining.

In certain cases of atrophous emphysema in advanced
life, with hardened costal cartilages and peri-bronchial
thickening from long-continued bronchitis, the per-
cussion note in some places may be dull or even wooden
in character, especially if the percussion be gentle.

Awuscultation.—The lungs being more positive refrac-
tors of sound even than in health the respiratory mur-
mur will be weakened, and if the bronchial tubes are,
in addition, obstructed by mucus, owing to the bronchi-
tis usually present, the respiratory murmur may be
absent. Not unfrequently it is obscured by bronchial
rales of various kinds. When the murmur is audible
the inspiration is somewhat shorter than in health by
being deferred, that is, the first part of inspiration is
not heard, being too feeble. Tt is somewhat lowered in
pitch usually and is continuous with expiration, which
is often prolonged, not so much from obstruction as
from the weakening of the expiratory forces. The
diaphragm is permanently depressed, the pulmonary
tissue has lost its resiliency and the costal cartilages
their elastic recoil. These expiratory forces have be-
come so weakened, therefore, that expiration has to be
performed chiefly by contraction of the muscular coats
of the bronchial tubes, which are non-striated or invol-
untary muscular tissue, and have become more or less
hypertrophied. Consequently expiration is prolonged,
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but otherwise it is relatively the same as in health,
being lower in pitch than inspiration and blowing in
quality. Should spasm of the tubes exist due to
asthma, with which the disease is frequently associated,
the expiration will be about four times longer than in-
spiration, otherwise it will not be so much prolonged.

Owing to the distended condition of the lungs the
heart sounds are usually muffled and feeble. But on ac-
count of hypertrophy of the right ventricle the second
sound of the heart may sometimes be heard more dis-
tinetly (accentuated) over the pulmonary than the aor-
tic inter-space. As dilatation of the ventricle progres-
ses, however, the accentuation becomes less. Should
tricuspid insufficiency occur, the corresponding murmur
may be heard over the ensiform cartilage (see Tricuspid
Regurgitation).

Bronchial rales of various kinds, as already stated,
may be present in varying quantity.

Pectorophony (vocal resonance) is diminished, as a
rule, for the same reasons that the fremitus is less.
‘When the vocal resonance and fremitus are increased
or vary, it is due to some complication, as stated when
speaking of palpation.

Differential Diagnosis.—Pneumothorax, or air in
the pleural cavity, is the only disease that might be
mistaken for emphysema, but even here a careful at-
tention to the physical signs and history of the case
renders the diagnosis usually easy. General vesicular
emphysema affects both lungs, whereas pneumothorax
is nearly always unilateral. Emphysema is developed
gradually, pneumothorax comes on suddenly. In the
latter disease exaggerated respiratory movements are
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observed on the unaffected side, while these movements
on the affected side are diminished or almost entirely
absent, with more or less bulging on that side. In gen-
eral emphysema there are the barrel-shaped deformity
of the chest, with the thoracic walls moving up and
down as a solid case during respiration. In general
emphysema the heart is displaced downward and usu-
ally outward, with epigastric pulsation due to the low-
ered and enlarged right ventricle. In pneumothorax
the heart is displaced laterally, as a rule, and in a
direction opposite to the pressure. Percussion yields
tympanicity over pneumothorax, whereas the resonance
is only exaggerated (vesiculo-tympanitie, band-box)
and distributed over both sides of the chest in general
emphysema. On auscultation the respiratory murmur is
changed in rhythm in emphysema, and weakened, but
in pneumothorax it is usually absent over the affected
part. Pneumothorax from any cause is always an
acute affection, coming on suddenly and lasting only a
few hours or days. Effusion then takes place giving
rise to pneumo-hydrothorax (or pneumo-pyothorax), to
be detected by the splashing sound heard on succussion.
Emphysema is more slowly developed, is usually
chronic, and for these and the other physical signs
already mentioned, vicarious emphysema, affecting
one side, is readily distinguished from pneumothorax.
Pleurisy, pneumonia, and hydrothorax, although caus-
ing dyspneea, also yield dullness on percussion and
other physical signs altogether different from those of
emphysema. In phthisis there is also dyspncea, but
the signs of consolidation of lung tissue are entirely
different from those of emphysema.
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ATELECTASIS.

Atelectasis (apneumatosis, pulmonary collapse) is a
disease characterized by collapse or imperfect dilatation
of the pulmonary vesicles, and is the very opposite
condition to emphysema.

It is usually situated at the periphery and not the
interior of the lungs, but otherwise the site and extent
of area differ according to the cause in each particular
case. Atelectasis may be congenital or acquired. In
the first place the feetal lungs are in a physiological
state of atelectasis, but this disappears as soon as the
child is born and breathes freely, all the conditions
being favorable. Anything, therefore, that interferes
with the respiration of the child at birth may cause
more or less congenital atelectasis. Among these
causes may be mentioned premature birth, in which
case there is not only weakness of the muscles of res-
piration, but also a want of irritability of the respira-
tory centre. Accidental plugging of the respiratory
tract with mucus, binding the newly born child too
tightly, so that the movements of the diaphragm are
interfered with, and prolonged and complicated labor,
including accidents to the cord, may give rise to con-
genital atelectasis.

Acquired atelectasis may be due to (1) obstruction,
(2) compression, or it may be (3) marasmic.

1. Atelectasis due to obstruction is sometimes the
result of capillary bronchitis occurring in weak infants.

The calibre of the tubes is diminished by the swollen
mucous membrane and becomes obstructed by the se-
cretion of fluid due to inflammation. Owing to weak-



60 PHYSICAL DIAGNOSIS.

ness of the inspiratory muscles of such weak infants
the obstruction is not overcome by inspiration, and the
air already in the cells becomes absorbed, the oxygen
first, and then the carbonic acid. Collapse of the cells
results. But where the child is strong enough, or
among adults, emphysema results instead of atelectasis,
as inspiration would then be strong enough to over-
come obstruction, but the air could not escape—expira-
tion being weaker than inspiration with regard to the air-
cells. In these cases atelectasis is found on both sides
over the lower and posterior parts of the lungs, and
extending usually in a narrow space up by the sides
of the spinal column, disappearing toward the apices.

Other causes of obstruction may be blood eclots,
fibrinous exudations, bronchial stricture, and pressure
on a tube by enlarged lymphatics or other tumors.
The atelectasis would then occur in areas correspond-
ing to the distribution of the compressed tubes.

2. Atelectasis may be due to compression of the
periphery of the lungs, as in pleurisy or pericarditis
with effusion, enlargement of the heart, aneurismal or
other tumors, hydrothorax, and deformities. Here the
site of the atelectasis will, of course, depend on the
cause in each case.

3. Finally, we may have what Eichhorst terms maras-
mic atelectasis. Whatever diminishes the irritability
of the respiratory centre, and weakens the muscles of
respiration will contribute to the atelectatic state.
Hence we sometimes find it in typhoid or other pro-
longed and wasting fevers, paralysis, and brain affec-
tions. 1In such cases the position of the body should
not be allowed to remain unchanged during too great
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a length of time. Otherwise certain parts of pulmo-
nary tissue, from want of respiratory movement, become
more or less devoid of air, which has become partly or
wholly absorbed, leaving atelectasis. The most de-
pendent portion of the lungs are the most frequently
affected in marasmic atelectasis.

Physical Signs.—In congenital atelectasis, inspec-
tion usually shows retraction of the epigastrium and
sinking in of the intercostal spaces on inspiration.
This is owing to the fact that the lungs fail to expand
sufficiently to fill up the thoracic cavity during inspira-
tion, and hence the yielding portions of the chest walls
are sucked in by that act. The breathing is rapid and
shallow, with the interval between inspiration and ex-
piration instead of between expiration and inspiration
as it is in health. Palpation shows no increase of vocal
fremitus as a rule, the collapsed air-cells still acting as
a refractive medium of sound, thus differing from
solidification due to inflammation or compression, when
it conducts sound with corresponding increase of vocal
fremitus. On gentle percussion there is some dullness,
not as much as in solidification. If atelectasis be ex-
tensive, slight tympanicity from bronchial tubes may
result. On auscultation the respiratory murmur is
weakened or suppressed instead of being bronchial, as
would be the case in solidification from inflammation
or compression. This is also due to the fact that the
collapsed cells refract sound instead of conducting it.
Hence also, pectorophony (vocal resomance) is also
diminished or weakened. Occasionally, according to
Walshe, there is a little dry rhonchus, probably due to
coincident bronchitis.
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In acquired atelectasis the physical signs depend
upon the cause. In obstruction and marasmic atelec-
tasis various rales may usually be heard, in addition to
the signs already mentioned, owing to the bronchitis
present. Obstructions would also be an additional
cause for weakened or diminished pectorophony, frem-
itus, and respiratory murmur. But in compression
atelectasis, the physical signs are more like those of
solidified lung tissue, in which the part affected be-
comes a conductor instead of a refractor of sound (see
Physical Signs of Lobar Pneumonia). Palpation, ac-
cordingly, shows increased vocal fremitus over the com-
pressed lung, dullness on percussion, and bronchial
breathing with bronchophony on auscultation. The
physical signs of the cause of the compression, as
aneurism, pleurisy, and the like, will also be present.

Differential Diagnosis.— Pneumonia is attended
with fever, atelectasis is not. Retraction of the epigas-
trium and intercostal spaces during inspiration is more
noticeable in atelectasis than in pneumonia. The bron-
chial breathing and bronchophony of pneumonia are
not observed in any but compression atelectasis, and
then the cause of the compression will be apparent.
The dullness on percussion in all but compression ate
lectasis is usually slight and symmetrical. In lobar
pneumonia it is unilateral, and in lobular pneumonia a
spot of dullness on one side does not necessarily, or
usually, have its exact counterpart on the opposite
side, as Loomis truly states. According to Grailey
Hewitt, extensive deposit of miliary tubercle may be
mistaken for atelectasis, but the former is accompanied
by fever and emaciation, and perhaps the parents of
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the child have a tuberculous history. In hemorrhagic
infarction the etiology differs, and besides the percus-
sion dullness, and riles, there is bloody expectoration.
Compression atelectasis might be mistaken for one of
its causes, pleurisy with effusion. But the effusion
occurs at the bottom of the thorax, the compression of
lung above. Over the effusion there is a well-marked
line of dullness (or flatness) with diminution or absence
of the respiratory murmur, vocal fremitus and reso-
nance, and these signs often change with position of
the patient. Over the compressed lung the fremitus
and resonance would be increased, as the compressed
lung would be a better conductor of sound than in
health. The breathing, instead of being absent, would
be bronchial. To set all doubt at rest, exploratory
puncture with the hypodermic syringe may be resorted
to. In all cases of compression atelectasis, the cause
should be ascertained, if possible.

PULMONARY CONGESTION AND (EDEMA.

Pulmonary hyperzemia (or congestion) is character-
ized by excess of blood in the lungs and may be (1)
active, (2) passive, or (3) hypostatic.

1. Active hyperzmia (congestion, affluxion, or flux-
ion) of the lungs, may affect any part of the lungs. It
may be caused by direct irritation of lung tissue either
from the action of cold or inhalation of irritants, or
anything that will cause inflammation. Or it may be
due to excessive heart’s action from any cause like hy-
pertrophy, emotion, stimulants, or violent effort. It
occurs also as a collateral fluxion, some capillaries be-
ing over-distended, due to obstruction in others, as seen
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in the immediate vicinity of inflammatory foci, in pneu-
monia for instance. It may also be caused by rarefac-
tion of air in the lungs, as occurs in croup on account of
violent efforts at inspiration with the glottis obstructed.

2. Passive hyperemia is caused by mitral obstruc-
tion or regurgitation. In the former the blood is pre-
vented from escaping from the lungs properly, and in
the latter it is forced back upon the lungs. In either
case the pulmonary capillaries are over-filled. This is
usually deseribed as mechanical or obstructive hyper-
gmia, but as it is also passive there is no necessity for
a separate description of it. This form of congestion
often leads to brown induration of the lungs (cardiac
pneumonia so-called). Enfeebled heart’s action, as oc-
curs in typhoid fever, puerperal fever, pysemia, and
in certain centric nervous diseases favors the occurrence
of passive hyperszmia, because the left heart having
more work to do than the right, fails to empty the pul-
monary capillaries as rapidly as they are filled. Hence
they become congested.

3. Hypostatic hypersmia (congestion) is also a pas-
sive congestion due to enfeebled heart, but has an addi-
tional cause forits production, and that is the retention
of the body in one position for a long time, as may occur
in typhoid fever, paralysis, and fractures, especially
among the aged, requiring them to remain in one posi-
tion for a long time. Hypostatic congestion is so named
because it is a stasis of the under part, or a congestion
affecting the most depending parts, and hence is usu-
ally found posteriorly in both lower lobes. Hence the
necessity for changing the position of such patients oc-
casionally.
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The physical signs of pulmonary congestion are simi-
lar to those seen in the first stage of lobar pneumonia,
before any exudation has taken place.

Inspection.—Dyspneea will usually be observed, and
it will be marked in proportion to the amount of con-
gestion. In certain cases of hypostatic congestion,
however, owing to want of irritability in the respiratory
centre, as may occur in the course of protracted illness
of a typhoid character, dyspnea may not be present to
noticeable degree. In both passive and hypostatic
congestion there .may be more or less cyanosis. The
sitting, rather than recumbent posture, is usually pre-
ferred by the patient.

Palpation.—The vocal fremitus is usually normal or
even diminished, as the air-cells are in a slightly em-
physematous condition, owing to tumefaction of mucous
membrane and diminution in calibre of the entrances
into the air passages, or termini of the bronchioles.
For this reason air enters somewhat more freely than
it escapes, as similarly occurs in asthma. The lungs,
therefore, being equally as good, or better refractors of
sound than in health, the fremitus, as already said,
will in some cases be diminished.

Percussion.—As might be expected from the slightly
emphysematous condition of the affected part, the per-
cussion resonance may be exaggerated. Very often,
however, it is normal. Tympanicity is spoken of by
some authors, but it is rare. That quality of percussion
sound might be obtained in case of very thin chest
walls and marked tension of the pulmonary tissue.
Should cracked-pot resonance be obtained it would

have no connection with the condition of the lungs,
5
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but would be due to concussion of air in the bronchi,
as sometimes occurs in children in health and others
with thin and yielding chest walls, or to concussion of
air in the naso-pharynx.

Auscultation— The respiratory murmur may be
weakened for obvious reasons, or it may be normal, de-
pending on the amount of obstruction at the entrance
into the air-cells. Expiration may be slightly prolonged
as in asthma. Pectorophony (vocal resonance) would
be normal or diminished like the fremitus. The only
adventitious sound that would be due to the conges-
tion, would be a very fine sibilant rale heard on expira-
tion, and this may be absent. Any other adventitious
sound would indicate complication, such as cedema, or
the occurrence of inflammatory exudation, both of
which would give rise to the crepitant rale heard at
the end of inspiration.

Differential Diagnosis.—This, according to Walshe,
is based on the association of sudden dyspncea and
general anxiety with the positive and negative phys-
ical signs just enumerated, slightly increased circular
measurement of the chest, due to moderate distention
of air-cells, exaggerated percussion resonance, and the
absence of signs of pleurisy and pneumonia.

PULMONARY (EDEMA.

Pulmonary cedema, or dropsy of the lungs, occurs
when the pulmonary vesicles become the seat of a
serous transudation. In some cases the fluid extends
into the smaller bronchi, and in others the interstitial
tissue may become infiltrated. As a result of the last
condition splenization (Loomis) of the lung occurs.
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Usually the transuded fluid is colorless, but sometimes
it is rose colored from being tinged with blood. Pul-
monary cedema is not a primary disease, but is always
secondary to, and symptomatic of, some other condi-
tion, congestion from some cause as already described,
or general dropsy. In the latter case a transudation of
the watery parts of the blood takes place, not from the
pressure of hyperzmia (congestion), but from the mor-
bidly increased permeability of the blood-vessels.

The location of the cedema will be influenced by the
cause in each case. It may be confined to a small
spot at any part of one lung, or it may extend over
a lobe or entire lung, or even both lungs. Usually,
however, it is found low down posteriorly on both
sides, as the causes which place it there are most fre-
quent—passive and hypostatic congestion—and also
because it is more readily discovered there than in
other localities. It may evidently occur in both sexes
at all ages.

Inspection, as in congestion, shows more or less
dyspneea, according to the extent of the cedema. The
dyspneea is more urgent than in congestion for the
same amount of lung tissue involved. Cyanosis may
be observed in some cases. The patient usually prefers
the sitting posture.

Palpation.—The fremitus is usually unchanged, as
the air-cells still contain some air and may be even
weakened as in congestion. According to Walshe,
however, in well-marked cases the fremitus may be
slightly increased.

Percussion yields more or less dullness as a rule.
Before the cedema is well marked the air-cells may be
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slightly more distended with air than before, as in con-
gestion. TFor this reason the percussion note may be
exaggerated. But as the cells become more filled with
fluid and contain less air, the percussion note becomes
duller. Tympanicity and cracked-pot resonance are
among the possibilities here as elsewhere.

Auscultation.—The respiratory murmur and pecto-
rophony (vocal resonance) are either normal or weak-
ened, as in congestion, or else increased in intensity in
well-marked cases. During inspiration, loud, liquid,
crepitant rales are heard over the sive of the cedema,
and this is the chief physical sign. They are bubbling
rales made in the air-cells and are not intrapleural.
In some cases, sub-crepitant rales are also heard.

Differential Diagnosis.—The chief points of differ-
ence between the physical signs of congestion and
cedema of the lungs are that in cedema, slight dullness
on percussion and loud liquid crepitant rales on auscul-
tation are obtained. In congestion the percussion reso-
nance is exaggerated and there are no rales until cedema
or exudation occurs. In the latter case the crepitant
rale is much finer and not so liquid as in cedema.
From hydrothorax cedema is distinguished by the fact
that the line of dullness in hydrothorax usually
changes with position of the patient. The dullness in
hydrcthorax is also much more marked and may even
be flat, and crepitant rales will not be heard over the
seat of the transudation. In capillary bronchitis there
is more or less fever and the sputa are different, being
more tenacious and scant than in cedema. Moreover
in capillary bronchitis the percussion resonance is ex-
aggerated instead of dull
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Diseases in which the breath and voice sounds are conducted to
the chest walls with consequent increased vocal fremitus,
respiratory murmur and pectorophony.—Bronchial breath-
ing and bronchophony.—Solidified lung tissue.

PNEUMONIA, or pneumonitis, signifies inflammation of
lung tissue, and consists of three varieties according
to the pathological condition: (1) lobar, (2)lobular, and
(3) inter-lobular, pneumonia. Each of these varieties
is also known by other names, as will be seen. Hypo-
static pneumonia, so-called, may be either lobar or
lobular (see Hypostatic Congestion of the Lungs).

LOBAR PNEUMONIA.

Lobar pneumonia, so named from the fact that this
variety of the disease usually affects a whole lobe, or
even more, may be primary or secondary. It is com-
monly an acute disease, although in somewhat rare
cases it may become subacute or even chronic. It is
characterized by inflammation of the mucous mem-
brane lining the air-cells, and this inflammation in
some cases may even extend up into the bronchioles,
the reverse process of what occurs in lobular pneu-
monia. From the character of the exudation it is some-
times called croupous pneumonia, a term first applied
by Rokitansky. According to Virchow and others,
however, this term should only be applied to those
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cases that result from laryngeal croup, and in other
cases, the exudation being fibrinous, it should be called
- fibrinous pneumonia. On the other hand, Hoffmann,
Flint, and some French authors, regard neither as cor-
rect, and suggest pneumonic fever as the true definition.
The disease is known among the laity in New England,
and other parts of the United States, as lung fever.
Again, owing to its affecting the parenchyma, or secre-
ting structure of the lung, it is sometimes called paren-
chymatous pneumonia, although this is true also of
lobular pneumonia.

Acute primary lobar (eroupous, croupal, fibrinous,
exudative, parenchymatous) pneumonia, peripneumo-
nia or pneumonic (lung) fever, is said by some to be an
infectious disease or specific fever, of which the lung
affection is only a local manifestation. By others it is
claimed to be a local inflammation with resulting symp-
tomatic fever. It is also yet a matter of dispute as to
why it usually affects the lower lobe of the right lung.
Advocates of the infectious theory say that the right
primary bronchus being larger than the left, pneumoi
cocei are drawn into the right lung in greater abun-
dance than into the left, and naturally drift downward
toward the most depending portions.

The order of frequency with which the different lobes
are attacked is as follows: lower lobe of right lung,
lower lobe of left lung, middle lobe of right lung, upper
lobe of right lung, upper lobe of left lung. Or it may
extend from one lobe to another on the same side, or
it may attack two lobes on different sides. In the
latter case it is said to be double pneumonia. In cases
where an upper lobe is primarily attacked, it usually
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occurs among the aged or those addicted to intemper-
ance, especially just after or during a debauch, pneu-
monia potatorum (Huss). Exposure incident to the
intoxicated state, added to the debilitated condition
caused by hard drinking, may in some measure account
for it.

The disease affects both sexes at all ages, but men
more frequently than women, owing chiefly to differ-
ence in habits, occupation and mode of life. In more
than three thousand cases collected by Barry, nearly
five times more men than women were affected. The
proportion is usually estimated at about three to one.
According to Schramm this proportion is reversed in
old age. However this may be, it appears that the dif-
ference is not so marked at those ages when the sexes
live under similar conditions.

In regard to age, according to Grisolle, Wilson Fox
and others, although lobular pneumonia, when it does
oceur, is found chiefly among children and old people,
yet these two classes are subject also to lobar pneumo-
nia as well.

Lobar pneumonia is, according to the same authors,
very frequent in infancy, especially during the first two
years of life, less common between infancy and twenty
years of age, quite frequent from twenty to forty, less
so from forty to sixty, and very frequent after sixty
years of age. According to Loomis, nine-tenths of all
deaths after the sixty-fifth year are caused by lobar
pneumonia. Lowering vitality from any cause, such
as improper and insufficient food, exhaustion from
overwork, intemperance, or previous illness, and living
in ill-ventilated and damp apartments, predisposes to
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it. One attack also predisposes to a second or more,
although subsequent attacks are generally not so severe
as the first.

Cardiac diseases that obstruct the pulmonary circu-
lation favor an attack. The disease is more common
in variable climates than in those of uniform tempera-
ture, and hence is not met with in the tropical or polar
but in the temperate regions, and hence also it is more
prevalent at certain seasons of the year. Epidemic
influenza appears to exert an influence in the produec-
tion of pneumonia. Exposure to wet and draughts
of cold appears to act as an exciting cause in some
cases.

Inhalation of chemical irritants, injuries, and foreign
bodies in the air passages, may also act as exciting
causes in a small proportion of cases. Tilten found
that in 820 cases, only 4.5 per cent. were connected with
traumatism.

Secondary lobar pneumonia occurs as an intercurrent
affection in the course of some exhausting disease, as
chronic malaria, Bright’s disease of the kidneys, dia-
betes melitus, and also in such diseases as measles,
scarlet fever, small-pox, erysipelas, typhoid and typhus
fever, rheumatism and pyaemia.

Hypostatic pneumonia, when it occurs, succeeds hy-
postatic congestion, which is a passive congestion tak-
ing place in the most dependent portions of the lungs,
and hence is frequently bilateral. It may be lobar or
lobular (see Congestion of the Lungs). It is due to im-
perfect cardiac function from valvular lesion, or cardiac
enfeeblement from some cause, and hence is seen in the
aged and infirm, or in the course of typhoid fever or
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other exhausting disease with the body in one position
for too great a length of time. It may also follow ex-
cessive loss of blood from injuries, parturition and the
like.

On the other hand, pneumonia rarely affects the lungs
in emphysema, probably on acount of loss of capillary
area with diminished circulation of blood in the lungs
in that disease.

Stages of Lobar Pnewmonia.—TIt is usually divided
into three stages, not counting incubation, which, ac-
cording to different author