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6 INSPECTION.

changes which that shape undergoes in disease.
Changes in the length or height of the chest
from above downwards, changes in the direction
of the ribs, in the width of the intercostal spaces,
in the size of the costal angle, in the arching of
the spine and sternum, in the height of the
shoulders, and in the projection of the shoulder
blades ; all these follow changes in the shape of
the horizontal ellipse, as the shadow follows the
substance.

When the axes of the ellipse are nearly equal
in length, and the horizontal plane is nearly
circular in outline, the chest is short from above
downwards (the floating ribs being execluded
from consideration), the ribs approach the hori-
zontal, the intercostal spaces in front are nar-
row, the costal angle is obtuse or open, the
sternum is arched, the shoulders are high, and
the scapule lie flat on the ribs. On the other
hand, in proportion as the transverse axis of the
ellipse exceeds in length the anteroposterior, the
chest becomes long, the ribs slope downwards,
the intercostal spaces in front are wide, the
costal angle is acute, the sternum is straight,
the shoulders are low, and the corners of the
shoulder-blades project from the ribs. The
former is the chest of inspiration or expansion,
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9 1,—THE TYPICAL SHAPE.

In new-born children the axes of the ellipse
are almost equal ; the thorax is nearly as deep
as it is broad, and is not far from -circular.
As growth proceeds the breadth of the chest
increases more quickly than the depth ; so that,
by the time the child has cut his milk teeth, a
strongly elliptical shape is established. The dis-
proportion between the axes becomes greater
and greater (but with diminishing rate of yearly
increase) until the body is fully developed.
After maturity no fuarther changes occur,
until those morbid conditions, which are the
almost necessary companions of old age, begin,
in most persons, to alter the typical shape, and
to make the chest acquire, in the second child-
hood, much the same figure that it had in the
first.

The Cyrtometer is an instrument by means of
which the shape of the chest may be exactly
ascertained and registered. Originated, both in
notion and in name, by Andry' and Bouillaud, it
was by Woillez that the cyrtometer was first

1 8o Woillez says. There is no reference to the cyrtometer
in Andry’s book, which is entitled, ‘‘Manuel pratique de
percussion et d’auscultation,” Paris, 1844,
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have found that a cheap and perfect cyrtometer
may be made by two pieces of composition gas-
pipe, drawn out to a diameter of the eighth of
an inch, and united by a piece of caoutchoue
tubing. The advantage of the composition alloy
is that it possesses very little resiliency. A few
experiments with the cyrtometer are all that is
necessary in order to become skilful in its use.
The instrument, after having been accurately
applied to a given circumference of the chest, is
removed, and will then afford an exact tracing
of that circumference. It isneedless to add that
the cyrtometer is the best means of measuring
the chest.

In order to illustrate the statements just
made respecting the different shapes of the
thorax at different ages, I will give some actual
measurements, taken upon the level of the
sternoxiphoid joint, and so calculated that the
circumference always = 100.

Ratio of diameters
| to circumference.
Age, Actual eircumference. :
. Antero- | Trans-
| posterior. | verse.
1
3 months ...| 143 inches (37°5¢.) ....... 26 29
2 years-......| 18 ., (45°77566.)... 0 26 32
34 years ...... 292 5 ATDE ekl 35
| 48 years ......| 85 ° ,; (898} ieain.. ! i | 31
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thoracic organs.  And, partly for this very rea-
son, but chiefly because these deformities do-
indicate pulmonary disease in the past, or a
tendency to it in the future, they are worthy
of all our attention. They are of five kinds, to
wit, the alar or pterygoid, the flat, the trans-
versely constricted, the pigeon, and the rickety
chests,

i. THE ArLAR CHEST.—It has been known from
of old that many persons predisposed to phthisis
manifest their predisposition by an unnaturally
small chest. Projection of the angles of the
scapulee, so as to look like wings, is one sign of
the small capacity of these chests, which are
therefore called alar or pterygoid by Galen and
Areteeus.! The thorax of phthinodes (persons
predisposed to phthisis) is, as Galen says, nar-
row and shallow ; the anteroposterior diameter
is especially small. This diminution in caliber
is brought about by drooping, or undue obli-
quity of the ribs, hence the shoulders fall, and
the length of the thorax from above downwards

I Hippocrates : Epidemies, bk. vi. sect. iii. par. 9 (edit.
Foes.). ;

Galen : Comment, in Hippocr, Epidem, i. pag. 62 (edit.
Kiihn, 1828).

Aretaeus : Caus. et sign. morb. chron. bk. i. ch. 8.

Lcerhaave : Aphor, 1198, & Van Swieten’s commentary.
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sectional area but its shape also is changed, by
the cartilages of the true ribs losing their curve
and becoming straight. In which case the chest
looks quite flat in front instead of being rounded,
the horizontal ellipse is flattened from before
backwards, nay sometimes the sternum is de-
pressed below the level of the cartilages so that
a section would be somewhat kidney-shaped, the
cartilages being curved in the wrong direction.
In other respects the flat chest mostly presents
the characters of the alar thorax; but this is
not always the case, inasmuch as the alar ap-
pearance is due to increased obliquity of the
ribs and falling of the shoulders, conditions
which are not always present even in a well-
marked flat chest, the diminution of capacity
being otherwise brought about. Flat chests also
indicate a phthisical disposition.

Both the phthinoid chests (alar and flat) are
often modified in shape by the presence of the
transverse constriction to be hereafter described.
And both are, as Van Swieten says, essentially
the same as the actually phthisical chest, but
deformed to a less degree ; moreover the loss of
fat and muscle which occurs in phthisis makes
all the characters deseribed more obvious.

The phthinoid chests are Natural deformities,
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ribs during infancy and early childhood, and
especially of ribs rendered (as they so often are)
praeternaturally yielding by rickets.

When the impediment is severe and pro-
tracted, the depression, although proportionally
great, ceases to exist alone; other deformities
are produced, and all together go to make up
the pigeon breast.

But when the deformity stops short of a
pigeon breast, that is, when the depression is
not so great as to involve the whole of the front
base of the thorax from the xiphoid level down-
wards, it is the abdominal viscera which deter-
mine the position of the sulcus by maintaining
the expansion of the base of the chest. The
depression occurs as low down as possible,
namely, immediately above the upper surface
of the abdominal viscera, or what comes to the
same thing, the sulcus corresponds to the vault
of the diaphragm. This fact led Harrison! to
propose the sulcus as an easy means of deter-
mining the upper margin of the liver. But be
it remembered that the groove indicates what
was the upper margin of the liver in early life ;

! On physical signs. London Medical Gazette, vol. xix.
p. 369, Dec. 10, 1836.

Errors of Laennec and others respecting the regions of
the chest. Ibidem, p. 776. 1837,
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q I.—BILATERAL CHANGES IN SHAPE:

are of two kinds, enlargement and diminution.

i. BiLaTERAL ENLARGEMENT.—By the deepest
inspiration (in other words, by the greatest eleva-
tion and rotation of the ribs) no considerable
modification can be produced in the proportion
between the length of the two axes of the hori-
zontal ellipse. In order to render further en-
largement of the thorax possible the ribs must
change their shape ; they become more curved :
the axes of the ellipse tend to become equal ;
the ellipse tends to pass into the circle ; changes
which are explained by the fact that of all
figures possessing a periphery of fixed and cer-
tain length, the circular is that which includes
the greatest area ; depart from the circle in any
way and the area becomes less. It is a fact
which must be clearly understood ; that the
chest admits of an enlargement far beyond
that which can be produced, when the lungs
are healthy, by the deepest inspiration. It is
a mistake to suppose that the bilaterally en-
larged chest is merely in a state of permanent
inspiratory expansion. 'I'ne experiment indi-
cated by the diagram on the next page is decisive
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of pigeon breast; very little air enters, what
does enter goes to the upper parts; the respira-
tion is superior-thoracic. Indeed this shape is
usually due to subsequent bilateral distension
of the upper part of chests which were wholly
pigeon breasted early in life.

Kyphosis of the dorsal spine, whether senile,
or due to the carrying of heavy weights upon the
shoulders, or to caries of the vertebrz, is at-
tended by a shape of chest which strongly simu-
lates emphysematous enlargement.

It is instructive to compare the raising of the
shoulders and the non-prominence of the shoulder-
blades with the opposite conditions in the oppo-
site form of chest, the pterygoid.

In the acute emphysema of the anterior part
of the lungs, which attends the suffocative bron-
chitis of children, a bilateral distension of the
front of the chest may take place in a day or
two. When the catarrh becomes chronic, the
chest is often a long time before it regains its
natural shape.

ii. Bioareran DimizutioN.—The diminution
is greater than can be produced in a healthy
chest by the deepest expiration. The characters
of the chest are in all points the same as those
of the flat phthinoid chest but carried to a greater
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largement becomes very obvious when the phy-
sician stands behind the patient so as to look
obliquely over his shoulders and the front of his
chest. In children the best notion of the en-
largement and roundness of the affected side is
gained by grasping both sides with the two
hands, the thumbs being placed tip to tip upon
the spines of the vertebree. Circumferential
measurements of the two sides are often made,
but be it remembered, first, that considerable
increase in the sectional area of the chest may
occur, and the length of the periphery remain
the same, by the passage of the elliptical form
into the circular: and next, that the displace-
ment of the mediastinum, which accompanies
unilateral enlargement, thrusts the heart into,
the unaffected side. Add this consideration too,
that the walls of the healthy side must follow
the anteroposterior projection of the diseased
side : and then it will be plain why, as a matter
of fact, the perimeter of the expanded side
often measures very little more, nay even less,
than that of the side which is not diseased.
The cyrtometer alone, by indicating shape as
well as circumference, affords us the true means
of recording the amount of a unilateral en-
largement.
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and, according to Woillez,' in active sanguineous
fluxions upon the lung: unilateral hypertro-
phous emphysema, the other lung being healthy,
is impossible, Effusion of fluid into the pleura,
however, causes the greatest enlargement : in-
flammatory effusion, pneumothorax, extensive
heemothorax.

ii, UNILATERAL DiMiNvuTION,—In unilateral
shrinking of the chest the circumference and
the anteroposterior diameter are diminished ;
the transverse diameter increased ; the side
looks flat before and behind, having lost its
rounded shape and become angular; the ribs
are closer together than natural; the shoulder
is lower ; and the spine curved towards the
healthy side. The perimeter of the contracted
side is diminished ; and, when there is vicarious
enlargement of the other lung, the difference
between the circumference of the two sides be-
comes very great.”

! Recherches cliniques sur la congestion pulmonaire.
Archives gén. de méd.: series vi. vol. viii. Aug. to Dec.,
1366.

2 In a case of excessive unilateral contraction of the chest,
consequent upon empyema, and associated with distension
of the other side, I noted that a very powerful inspiratory
expansion and forward movement of the distended side was
accompanied with distinct recession and backward move-
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i. InspiraTORY Dyspx@a.—It is when the
chest-walls are yielding that inspection affords
the most convincing sign of inspiratory dyspneea ;
namely, a recession, more or less deep, of the
front of the thorax below the level of the nipples.
The causes and mechanism of this recession are
identical with the causes and mechanism of the
transversely constricted chest. But I speak
now of an amount of constriction so great as to
be incompatible, for any length of time, with
life. Inspiratory dyspncea, such as this, occurs
in obstruction to the passage of air through the
larynx or tracheaa, in per-acute cedema of the
lungs and hydrothorax, and in infants or rickety
children even during a common pulmonary
catarrh. In the last case, temporary bilateral
enlargement of the chest, above the transverse
sulcus, mostly concurs with the depression of the
parts below. Kven unilateral diseases, such as
empyema, are sometimes attended, in children,
by the bilateral results of inspiratory dyspneea
described above, namely, by great and equal
recession of the base of the chest on both sides.
In obstruction to the larger air-passages the
supraclavicular regiong usually partake in the
recession.

ii. Exriratory Dyspy@a.—In this condition

h_
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Displacement of the heart to the right may
cause the impulse to be seen anywhere to the
left of the right nipple line, in any interspace
from the fourth to the seventh, or in the epi-
gastrium. The causes are similar to those of
displacement to the left, excepting abdominal
enlargement. And, whatever may be the case
in dislocations of the heart rapidly produced,
there is no doubt that chronic disease may dis-
place the heart so that its very apex-beat shall
be felt in the right nipple line.'

B. ImpuLse oF THE CoxUs ARTERIOSUS,

Yet when the impulse of a diseased or dis-
placed heart is seen to the right of the natural
position, it is often some part of the ventricle,
other than the apex, which strikes against the
chest ; and this part is usually the conus arte-

! Case of pyopneumothorax : St. Bartholomew's Hospital :
post-mortem book ; Sarah B., 22 years old : March 6, 1872,
Great bulging of left chest. Abdomen opened : diaphragm
greatly depressed, convex downward:=. The heart being
fixed by a long needle before the thorax was opened, the
mediastinum was found altogether forced over to the right,
so much so, that the left margin of the heart was two and
a half inches to the right of the midsternal line ; and the
whole heart lay to the right of the costo-chondral articula-
tions of the third and fourth right ribs. In left pleura,
two guarts of pus, and much air.

-












46 PALPATION.

and loudness of the voice, and therefore is best
marked in adult men, and is often absent in
women and children. The reason of this seems
to be that only in low-pitched notes are the
vibrations sufficiently far apart to be perceptible
to the hand. The thrill is conducted from the
larynx both by the tissues and by the air in the
air-passages: it is strongest over the lungs, and
is weakened as we pass away from them : the
thoracic walls conduct the thrill well when they
are not very fat or cedematous. Vocal thrill is
naturally more intense on the right side than on
the left.

In examining the vocal thrill it is best to
make all patients repeat the same sound: the
words ‘ninety-nine’ are very suitable for the
purpose. ;

9 11.—IN DISEASE,

i. The vocal thrill is diminished or abolished
by whatever separates the lung from the chest-
wall, and by whatever renders the lung quite
impermeable to air. An effusion into the pleura,
whether of liquid' or gas, is the commonest cause
of loss of vocal thrill ; but, unless the effusion

! This fact seems to have been discovered by Reymaud :
see the memoir quoted under the head of Pleural Friction.
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ARTICLE 1I,—VALVvULAR THRILLS.

A valvular thrill is a quivering sensation felt
by the hand applied to the region of the heart
in certain forms of disease. The likeness to the
purring of a cat led Laennec' to invent the name
“ frémissement cataire” for the pheenomenon :
by its discoverer, Corvisart, it had been before
described under the term  bruissement.”* For
a thrill to be of value as a physical sign it must
be well marked : what may be considered a well-
marked thrill can be learnt by experience alone.

Thrills are palpable murmurs, and are due to
the same physical condition ; that is to say, to
the vibration of a fluid vein. The vibration
must be strong and slow in order to be palpable.
The solids also musmpt for conduction ; in
other words, apt for convibration : they must be
elastic, tolerably homogeneous, and of a certain
mean tension. Along fluid currents, thrills are
conducted according to the laws of murmurs.®

I Traité de l'auscultation médiate et des maladies des
poumons et du cceur. 2nd edit. ii. p. 448, Paris, 1826.

% Essai sur les maladies et lésions organiques du cceur et
des gros vaisseaux. 2nd edit. p. 232. Paris, 1811,

3 Refer to the article on Murmurs in general, and to that
on the conduction of Percussion sounds,
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62 PERCUSSION.

are used to percuss with, it is necessary that the
movement of the hand should proceed from the
wrist and not from the elbow or shoulder, a
nicety in manipulation which is acquired by

practice.
By Gerhardt’ resonators and sensitive flames,

by Wintrich and Baas,” tuning forks have been
applied to the physical examination of the chest.
I must refer the reader to the works named
below for further details on these topics.

ArTicLE III.—THEORY OF PERCUSSION.

The first object of percussion is to discover
what kind of sound is emitted by the part per-

anatomie des organes sains et malades, établie pendant la vie
au moyen de la percussion médiate. Paris, 1866, Here
the reader will find the argument stated in favour of the
pleximeter.

Wintrich : Einleitung, p. 5. Here the cause of the
hammer is pleaded.

! Lehrbuch der Auscultation und Percussion, mit be-
sonderer Beriicksichtigung der Inspection, Betastung, und
Messung der Brust und des Unterleibes zn diagnostischen
Zwecken. 3rd edit. Tiibingen, 1876 : pp. 81, 116, 161,
272.

* Wintrich : Einleitung : p. 44.

Baas : Phonometrische Untersuchungen der Brust und
des Unterleibes, Deutsches Archiv fiir klinische Medicin,

vol. xi. p. 9. 1872,
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found by experiment that the number of waves
must not be fewer than forty in a minute,
otherwise they do not blend into a tone. The
pitch of a sound depends upon the swiftness
with which the periodic waves follow each
other, upon the number of rhythmical shocks
which happen in a given space of time: the
swifter the succession, the higher the pitch.

iii. Noise.—Sounds, which are wanting in
tone, may, for the sake of distinction, be called
Noises. Noises are of two kinds. They may
consist of irregular successions of sound-waves,
lacking the conditions of rhythm and rapidity
which are essential to tone. Or they may con-
sist of a number of tones, simultaneously pro-
duced, which do not harmonize, and which the
ear cannot resolve or separate into the con-
stituent parts.

iv. Tone is the musical quality ; and pitch
depends upon it. For a sound which is not a
tone, and which does not consist of the regular
and rapid succession of waves, cannot afford
that definite number of shocks, within a given
time, which constitutes pitch. Or, again, a
sound made up of an indistinguishable number
of inharmonious tones cannot possess a dis-
tinguishable pitch. There is also a relation
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much practical worth, depending as it does, not
only upon the conditions of the sonorous
material, but also upon the force of the per-
cussion-stroke.

II. DuraTtioN.—Duration is a somewhat more
important quality. The prime property assigned
by Skoda' to a percussion-sound, its fulness
or its leerness? (ideas adopted from Laennec®)
is, in fact, a compound perception, made up
chiefly by the duration of the sound. The
duration of a tone depends mainly upon the
clasticity, the swaying power of the sounding
body.

ITI. Prrcm.—Pitch is a very much more im-
portant quality. The many different degrees of
pitch, distinguishable in percussion-tones, are
reduced to three or four heads, which have
received arbitrary names. So that we have a
kind of scale of percussion-tones.

i, The lowest-pitched tones are called Tym-

1 Markham's translation : p. 8.

2 Skoda’s word ‘‘leer” is translated by Markham
““empty” : I formerly suggested ‘scanty.” But, indeed,
the word “‘leer "’ needs no translation, for it is English as
well as German, and bears the same meaning in both
tongues, I have often heard the word in country places.
Bee Halliwell’s Archaic Dictionary : Leer or Lear,

3 Auscultation médiate : vol. 1. p. 28.
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less like the note yielded by the trachza, when
the mouth is a little open.

iv. The highest-pitched tones are called
Osteal,' because they are yielded by the hard
solid tissues, cartilage and bone.

IV. Toxe.—Thus far I have treated of per-
cussion-tones as if they were highly gifted with
- that property ; but such is not the case. In-
deed, they are seldom pure or clear; their
musical quality is mostly impaired ; the tone
is obscured, muffled, or dulled. And there are
all degrees of tone-dulling down to utter dul-
ness, or a noise wholly bereft of tone. Where-
fore percussion-sounds are said to be more or
less clear, more or less dull. And here I would
affirm that these words, clearness and dulness,
relatin g to the degree or purity of tone, are not
only hallowed by long usage, but also possess
a strict scientific meaning.® We inherit them
from Auenbrugger,” who, in a sentence of four-
teen words, has summed up the acoustic pheno-

! Piorry : Percussion médiate, p. 31.

2 Tyndall : Sound, p. 51, for example.

4 Sonitus vel altior, vel profundior; vel clarior, wvel
obscurior, vel quandoque prope suffocatus deprehenditur.
Inventum novum ; § 10, scholium. Curiously misunder-
stood by Corvisart : Nouvelle méthode, pp. 80, 31.
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different. Percussed in open air, it yields no
tone. Nor can it be made to do so, unless
it vibrate over an air-containing cavity with
smooth walls. Under these circumstances, the
sound-waves, which the air conducts from the
membrane, are stopped and reflected by the
walls of the cavity. But reflection alone will not
beget a tone, unless the reflection be rhythmical.
And rhythmical reflection requires a certain fixed
relation between the rate at which the mem-
brane vibrates, and the length of the air-column
beneath. Given these necessary conditions, then
the vibrations of the membrane become rhythmi-
cally reinforced by reflection ; and rhythmical
vibration, if rapid enough, will yield a sound
having all the characters before described as
being proper to tone. The reinforcement or
production of tone by rhythmical reflection is
called Resonance.!

In the case, then, of a membrane stretched
over a cavity containing air, when we strike the
membrane we produce a flutter of the air con-
tained in the cavity ; and some pulse of this
flutter, corresponding to the size of the cavity,
according to the law just laid down, is raised
by resonance to the dignity of a tone.* And this

! Tyndall : Sound, p. 172. ? Tyndall : Sound, p. 178.
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be. Let us discuss the sound with regard, first,
to its production, and next to its conduction.

a. The production of the sound.—a. i. Clear-
ness of tone.—In order to yield tone, the sac-
wall must be apt to vibrate rhythmically along
with the contained air. In other words, a
unison vibration, convibration, or consonance of
the sac-wall is required to the production of
tone. Mere reflection of the air-vibrations from
the inner surface of the sac-wall is not enough ;
that is to say, mere resonance of the contained
air is not enough, there must be also a con-
sonance of the containing membrane. When
we search into the conditions which favour or
oppose the convibration of the sac-wall, we find
that its elasticity is the chief of them. The
tension of the wall is indeed a matter of some
consequence ; for the membrane must be flexible
enough to vibrate rhythmically, and high tension
opposes flexibility. This is a fact which may
be demonstrated upon the checks—and which
is often demonstrated for us by the membrana
tympani,—a certain mean tension being needful
to good vibration. But the elasticity of the
sac-wall is a much more important condition
than is the tension ; loose and inelastic mem-
brane cannot vibrate rhythmically. In sum: the






76 PERCUSSION.

the overtone can cause the sac-wall to consonate,
when the ground tone cannot.

B. The conduction of the sound.—Loudness.
—Suppose that the unison-vibration of air and
membrane has produced a tone, it has yet to
be conducted to the outer air. And this trans-
ference from membrane to air causes a greaﬁ
loss in the loudness of the tone. Wherefore,
when possible, we put our ear upon the mem-
brane itself, and thereby do away with the con-
dition which interferes with good conduction.
But this is a matter to be discussed hereafter.'

To apply these doctrines to the percussion of
the chest. Pneumothorax fulfils the conditions
of a cavity, large, closed, and air-containing.
The reader will easily understand why a muffled
low-pitched tone is yielded to percussion, and
a clear high-pitched metallic ring to percussion
and auscultation combined.

2ndly. Sac partly open. We will discuss, in
order, the cavity containing air and the wall
of the sac.

i. The Air-containing Cavity.—A very much
smaller cavity will, if partly open, suffice for
the production of a percussion-tone, than is
necessary in the case, just considered, of a closed

1 See the Bell-sound,
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a. ii. Pitch.—The pitch of the tone is high in
proportion to the size of the opening. This
fact also may be demonstrated upon the mouth;
by opening it wider and wider, while percussing
the cheek, we can show that the wider the
mouth of the sac, the higher the pitch of the
tone produced. The opening can be made so
wide that high-pitched tone passes into tone-
lessness.

3. The conduction of the sound.—The tone
produced is conducted in two ways: through
the opening, and through the sac-wall. 8. i.
Through the opening the tone is conducted
without change. 8. ii. Through the sac-wall
the tone cannot be conducted without conso-
nance. Now consonance depends, as already
explained, upon certain conditions of flexibility
and thickness. In proportion to the thickness
of the membrane and its lack of flexibility, does
the tone become muffled by conduction, even
up to complete extinction or dulness. The
loudness also is diminished. And the pitch
is probably lowered as the sound-waves are
retarded. '

To apply these doctrines to the percussion
of the chest. The lung consists of a multitude
«f open sacs aud tubes. DBut the minute ve-
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the percussion-note of naturally distended lung
is not clear, but muffled. Remove the condi-
tions of defective conduction ; let the distension
of the lung cease, and the air-sacs and bron-
chiola fall in upon the larger, stiffer tubes:
in other words, let the lung relax, and become
such as it is when taken out of the chest ;
percussion now will give a tolerably clear tone.
For the layer of spongy structure around the
bronchia has become thinner, and also probably
more apt to consonate by loss of tension ; i
short, a better conductor of the bronchial
tones,

The conducting power of the minuter struc-
tures of the lung can be increased by other
means than simple relaxation. Exudations,
liquid or soft solid, partially replacing the air,
have this effect, and cause the lung to yield
to percussion a clearer tone than natural.

A knowledge of these facts is so very im-
portant, be their explanation what it may, that
the student should demonstrate them for him-
self upon the dead body (of a child, if possible).
Let him percuss the chest and note the pitch
and clearness of the resonance; then let him
remove one lung, and percuss it when it has
become relaxed, and he will find that the note is
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the privation may affect the loudness, the dura-
tion, or the tone of the sound, or any combina-
tion of these qualities. On the other hand, with
regard to the physical conditions, there may be
no tone-producing material in the part per-
cussed, or the tone produced may be badly con-
ducted, or the percussion-blow may be badly
conducted. But there would be no profit in work-
ing out the acoustics of this topic any further.

I1I. MeraLuic By-sounns.—The nature of the
Metallic Ring has been already explained. I may
add here that the following conditions also are
believed to be necessary to the production of
this by-sound ; namely, that the cavity possess
smooth curved walls, and that it be not less than
two inches in diameter.’

It remains to say a few words upon the
(racked-Pot sound. Its physical conditions seem
not to be always the same. i. One kind, that
which percussion produces in screaming children,
is believed by Wintrich * to take place in the
olottis, when the quick and hard blow suddenly
sends compressed air between the vocal cords,

! Six centimeters (nearly two inches and a half) :
Wintrich : Einleitung, p. 34. If the cavity communicate
with a bronchus, the size may most likely be much less.

? Binleitung, p. 36.

L
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rale, due to splashing of the liquid in the cavity.
A bladder, holding both air and water, if strongly
percussed just below the surface of the water,
yields a humoral sound.

9 1v.—PERCUSSION RESISTENCE.

The sense of resistence felt by the percussing
fingers is greater or less in proportion to the
greater or less compressibility of the part per-
cussed. Hence solids and liquids are very
resistent ; air-containing parts much less so. It is
by means of this sign, that the person percuss-
ing learns more from his percussion than does a
bystander. Corvisart first drew attention to
this sign :? Piorry, working out the subject, bas
at last almost come to exalt the tactile sensa-
tions of percussion above the acoustic. But,
apart from all exaggeration, there is no doubt
that by the sense of resistence we can distin-
guish between certain states which agree in
yielding absolute dulness to percussion. The
great resistence of a liquid effusion, and the
change which we so often perceive on passing
from the heart to the liver, are examples of this
truth.

1 Wintrich : Einleitung, p. 38.
* Nouvelle méthode, p. 16.






&6 PERCUSSION.

is much less long and loud in the former than in
the latter spot: the true explanation being
this ; not that deep percussion brings out hepa-
tic dulness below the nipple; but that, while
gentle percussion influences only a small depth
of lung, which depth exists as well below the
nipple as above it, deep percussion, influencing
a much greater depth of lung, shows, by a
marked difference in the length and loudness of
the sounds, that the necessary thickness of lung
does not exist over the liver, but does exist
above it.

In like manner the direction of the blow
modifies the sound produced : different parts
being influenced according as the blow is quite
perpendicular to the surface, or oblique, or nearly
horizontal, As a rule the blow should be struck
quite perpendicularly.

SECTION II.
PERCUSSION OF THE CHEST IN HEALTH.
The pulmonary, cardiac, and mediastinal re-
gions must be separately considered.

ArticLE I.—THE PurLmoNARY REGION.
9 1. —PULMONARY RESONANCE AND RESISTENCE.
i, TyricaL.—Frequent experiment upon the
healthy chest is the means by which to fix in
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ness and the midsternal line. The area of
superficial dulness is much diminished by a deep
inspiration ; much increased by the patient
lying upon the left side (the same position
which displaces the impulse to the left); and
not materially affected by the patient lying
upon the right side.

ii. The Deep-seated area reaches upwards as
high as the third rib (in children even as high
as the second interspace); to the left about a
finger's breadth to the left of the impulse ; and
to the right as far as a little beyond the right
margin of the sternum., But, in truth, the
right limit of cardiac dulness is not very trust-
worthy ; the osteal and conducted pulmonary
notes interfering much with the cardiac percus-
sion-sound.

No doubt it is sometimes quite easy to be
able to discover the lower margin of the heart
by percussion : sometimes a heightening of pitch
and increase of resistence are tolerably well
marked on passing from the heart to the liver ;
sometimes there is a distinet band of faint
resonance between the two organs; and some-
times, in passing from the hepatic to the cardiac
region, one becomes sensible of a slight increase
in the intensity of dulness, and a most distinct
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sounds heard in the chest, but the observations
remained mere curiosities, wholly without influ-
ence upon practical medicine. It is interesting
to mark the dawning of the great discovery.
Corvisart had studied the different forms of
enlargement of the heart, and had endeavoured
to distinguish between active and passive en-
largement ; to this end the character of the
impulse was carefully observed. Bayle, a dis-
ciple of Corvisart, was in the habit of applying
to the heart-region his ear rather than his
hand,' inasmuch as a heaving impulse is more
readily detected thereby, be the reason what it
may. Laennec, Bayle’s friend and fellow-student,
adopted the same method. Laennec had under-
gone a fifteen years’ training in the hospitals
of Paris when, in 1816, he was consulted “by
a young person who presented the general
symptoms of disease of the heart, and in whom
palpation and percussion gave no information,
on account of the patient’s fatness. Her age
and sex forbade an examination of the kind just

1 1 have found this method nowhere alluded to, and
Bayle was the first whom I saw employ it, when we followed
the practice of Corvisart together. The professor himself
never put his head to the chest.” Auscultation médiate,
2me édit., vol. i. p. 5.
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Loudness of the vocal resonance has nothing to
do with pectoriloquy ; a whisper may possess
the two notes of apparent transmission and exact
circumscription. But the distinetion drawn by
Laennec between pectoriloquy and bronchophony
is unnecessary. Pectoriloquy is nothing but a
very clear bronchophony. The desire of making
pectoriloquy to be a sign pathognomonic of
accidental cavity within the lung led Laennec to
speak of perfect, imperfect, and doubtful pector-
iloquy : now he himself confesses that he could
not distinguish doubtful pectoriloquy from bron-
chophony. Inshort he wavered in his own defini-
tion ; a fact known to his pupils.! But we need
not imitate Laennec in blurring the meaning of
the word: pectoriloquy, sharply defined as
above, is a useful term.

Sniffing Bronchophony. In some conditions
of lung, bronchophony acquires a remarkable
sniffing character.

Agophony. Another and somewhat similar
kind of bronchophony is that which Laennec

rile et la respiration donnent en méme temps, on ne peut,
en aucune aniére, la confondre avec la bronchophonie,
Auscultation médiate, vol. 1. p. 66.
1 Harrison. Some remarks on pectoriloquy. London
“Medical Gazette, vol. xix. p. 457 (Dec. 24, 1836).
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distension, which favours the conduction of
sound along the air-columns within the tubes.
But, on the other hand, the progressively in-
creasing number of air-tubes renders the sound
they conduct to any given spot progressively
weaker : the voice is no longer confined within a
single cylindrical tube, but is spread out and
diffused by an enormous number of minute
diverging tubes, having a total sectional area
very much greater than that of the single tube
whence they spring. Probably the diminishing
rigidity of the walls of the bronchia diminishes
their reflective power: probably the increasing
surface of tissue exposed to the sonorous vibra-
tions increases the conduction of those vibrations,
by the tissues, away from the air-coluruns.
Wherefore the voice, heard over the surface of
the lungs, has lost both in clearness and loud-
" ness, is both weak and muffled.

But why is the bronchophony of the larger
tubes not heard above the vesicular vocal reso-
nances? Because the pulmonary tissue in its
naturally distended state, consisting of an in-
cessant alternation of air and membranous walls,
is a bad conductor of sound, whether as to loud-
ness or to clearness of tone: and the broncho-
phony must pass straight through the lung. It
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vertebra prominens, sometimes clearer than the
trach@ophony heard just above the sternum,
very seldom clearer than the laryngophony
heard over the larynx, never clearer than the
voice from the mouth.

Sniffing  Bronchophony. — Concerning the
physical conditions which give bronchophony a
sniffing character, I cannot say much. Perhaps
they consist in an admixture of whiffing or tubu-
lar expiratory sound with the conducted voice.

Agophony., — Laennec believed that the
smaller bronchia, especially those with walls
bereft of cartilage, become flattened by a pleural
effusion, so as to behave like the reed of a bassoon
or hautboy. Thus the bronchial tree becomes a
sort of wind instrument terminated by a multi-
tude of reeds in which the wvocal resonance
quivers." Wintrich believes that the ordinary
nasal character in bronchophony is due to a
strong vibration of the walls of bronchia so small
that it is accompanied by actual collision of
their opposed internal surfaces.* The vibrating
column of air, broken incessantly, yet too rapidly

! Laennec : Auscultation médiate, vol. i. p. 79,

* I rather lean to the opinion that the articulated voice
acquires its nasal quality in the pharyngeal vault, which we
can auscult by a stethoscope placed just in front of the ear.
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Resonance of the Cough and Cry. In infants
the thoracic resonance of the cry sometimes
affords useful evidence of disease ; for instance,
the cry heard through hepatised lung is strongly
bronchophonic. In like manner, the resonance
of the cough sometimes acquires value when
other signs are absent. Much of what has been
said of the voice applies to the cough and cry.

ARrTIicLE II.—RESPIRATORY SOUNDS,
7 1. THEORY OF RESPIRATORY SOUNDS.

The fundamental division of respiratory
sounds is the same as that of vocal resonances.
The respiratory sound, which is heard over the °
larger air-tubes, differs, by the possession of a
certain quality, from that which is heard over
the spongy structure of the lung. Wherefore
the former is called Bronchial, and the latter
Vesicular breathing.

L. VesicuLAr BrearmiNGg.—The ear, applied
to the breathing chest, detects a sound which
may be defined by the negative property of
not possessing the bronchial quality. Wherever
breathing lung is in contact with the chest-wall,
there we hear this sound. Its inspiratory por-
tion has a duration equal to that of the inspira-
tory movement ; the expiratory portion follows
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Sometimes the chest is felt to heave with in-
spiration before any sound is heard : this has
been called deferred inspiration.

Sometimes the expiratory movement is pro-
longed in consequence of obstruction to expira-
tion ; when this is the case, the sound is
prolonged also.

ii. BrONCHIAL BrREATHING.—DBronchial breath-
ing, like bronchophony, is heard about the
seventh cervical, and three or four upper dorsal
vertebre in a great number of healthy persons :
especially in those who are thin, in women, and
in children." Bronchial breathing is distin-
guished from vesicular breathing by the posses-
sion of a special quality of sound, which is best
called hollow or reverberating.

Potain ; Du bruit respiratoire saccadé, et des soufiles
extra-cardiaques., Revue mensuelle de méd. et de chir.,
vol. i. p. 81. 1877. DBelieves that jerking breathing,
when not due to friction, or to irregular respiratory move-
ments, is due to the action of the heart on the neighbouring
lung.

1 Laennec : Auscultation médiate, vol. i. pp. 55, 56.

Lippe : Die Grenzen des normalen Bronchialathmens,
Deutsches Archiv. fiir klinische Medicin, ix. p. 535, 1872,

% Laennec: Auscultation médiate, vol i. p. 55. Dut as
P. M. Latham says, ‘‘The sounds can only be learnt by
the practice of listening to them. It is useless to describe

them. They are simple perceptions of sense, which no
words can make plainer than they are, when the ear has
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Beau’s theory is the following. The lungs in
the chest are distended : the tubes are all open,
apt for conduction and reflection. The passage
of the breath, through the narrow glottis into
wider spaces above and below, produces sonorous
fluid veins inspiratory and expiratory. The
nostrils, the mouth, and fauces partake in the
production of the respiratory sound: however,
for present purposes, it may be deemed to be
wholly glottidean. Now this glottidean breath-
ing murmur is conducted down the air-tubes
just as the loud or whispered voice is carried.
All that has been said concerning the conduction
and reflection of vocal resonance applies to the
respiratory sounds.

Bronchial breathing is the glottidean sound
more or less reverberated in the larger bronchia.

tation appliquée a l'étude des maladies du poumon et du
coeur, Paris, 1856.

Bondet : Etude sur la respiration ; recherches physiolo-
giques sur le mécanisme des bruits respiratoires. Gazette
hebdomadaire, Dec. 4 and 25, 1863.

Bergeon : Théorie des bruits physiologiques de la respira-
tion, Paris, 1869,

Bondet and Chauveau; Contribution & 1'étude du
mécanisme des bruits respiratoires normaux et anormaux.
Revue mensuelle de médecine et chirurgie, vol. i. p. 161,
1877. They believe that much of vesicular breathing is
produced in the air-sacs.
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nated collapse of single air-vesicles is an im-
portant item in the changes consequent upon
pneumonia and pulmonary cedema, as any one
who will inflate the uncut engorged or cedema-
tous lung of a child may easily discover. In-
sufflation of the lung in such cases will bring
out an immense number of air-sacs, which were
before invisible because collapsed, and which
collapse again directly the air is allowed to
escape : the transparent, non-pigmented tissues
of a child are particularly favourable for this
experiment. In pneumonia as soon as the hepa-
tisation becomes dense the collapse cannot be
removed by any pressure of air. Sometimes,
doubtless, crepitation is a very fine mucous
rale.

II. Mucous RaLe.—This rale includes all
the sounds which are due to the passage of air
through mucus or other liquids contained in the
air passages. The notion received is certainly,
for the most part, that of bubbles bursting ;
sometimes the sound is crackling rather than
bubbling in character. The mucous rale is sub-
divided into varieties, according to the following
considerations :—

crepitantibus instar corii arefacti, dum inspirando exten-
duntur,” vol. ii. p. 724. Lugd. Batav., 1745.
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the metallic ring of percussion, heard by auscul-
tation, that is to say, by putting the ear to a
large air-containing cavity, whilst an assistant
strikes the surface of the sac by means of a
metallic pleximeter and hammer, for which pur-
pose two coins answer very well.  Under these
conditions a clear ringing sound will be heard,
of a different loudness and duration in different
cases, and sometimes not much inferior to the
chime of a small clock.

iv. SpLASHING SouND.—This most venerable
physical sign was well known to Hippocrates.'
When a large cavity contains both liquid and
air, and the patient is shaken while the physi-
cilan applies his ear to the chest, a splashing
sound is heard. In fact the splash is often
heard by the patient himself.

v. PaysicaL CONDITIONS OF AMPHORIC SOUNDS.
—1I have now spoken of the last of a most in-
teresting series of signs afforded by large re-
sounding cavities. 1 have classed these signs
under the head of pleural sounds, because it is
in the pleura that the physical conditions neces-
sary to their existence are most frequently met
nique de cette affection. He calls the sound ‘‘bruit

d’airain.”” Gaz. des hopitaux, Apr. 4, 1857.
1 See page 99,

P ——— ﬁl—l“d
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noted that this sound is double : he discovered
the existence of murmurs, or unnatural sounds :
but when he attempted to go further, and to
explain the sounds and the murmurs, he became
lost in confusion ; ¢ seeking a way and straying
from the way; not knowing how to find the
open air but toiling desperately to find it out.”
He even went backward ; specially by denying,
in the second edition of his work, what he had
maintained in the first, that at least some thrills
and some murmurs are associated with valvular
obstruction. Our knowledge has increased
greatly since the days of Laennec; but I will
leave any further historical details to be referred
to in their proper places.

ARTiCLE I.—HEART-SoUNDs IN HEALTH.

The ear, applied to the heart-region of a
healthy person, will perceive that, for each im-
pulse of the heart felt, two sounds are heard.
One sound accompanies the impulse, one sound
follows it : wherefore the former is called the

venis in arterias traductio, pulsum fieri et exaudiri in
pectore contingit. Opera omnia a collegio medicorum Lon-
dinensi edita. De motu cordis, cap. v. p. 34. 1766.

} Auscultation médiate. 2nd edit., vol. ii. p. 428, Com-
pare 1st edit., vol. ii. p. 316.
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the orifices of the heart are of two kinds, some
are provided with valves, and some are not.

i. TEE VarvurLar Oririces.—Each valvular
orifice both admits the blood and shuts it off ;
and, whether open or closed, may give rise to
murmur, Murmur arises at an open orifice when
its size is too small with respect to the cavity
beyond : that is to say, the orifice is narrowed,
or the cavity is dilated, or both these morbid
states concur. Murmur arises at a closed
orifice (or say rather, at an orifice which natu-
rally should be closed), when it is not closed, but
leaks, and allows the blood partly to pass back
into the cavity whence it came. Murmurs pro-
duced at an open orifice, and in the natural cur-
rent of the blood, are called onward, obstructive,
or constrictive murmurs : murmurs produced at
a closed orifice, and against the natural current
of the blood, are called backward or regurgitant
Murmurs.

ii. Tee NoN-vALvULAR ORiIrices.—To wit,
the orifices of the venae cavae, of the pulmonary
veins, and the perforations of the auricular or
ventricular septum found in congenital malfor-
mations, or established after birth. With respect
to the venous orifices, there is reason to believe
that they may give rise to murmur, when the
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incomplete, or subintrant ; that is to say, before
the first portion of the doubled sound is con.
cluded, the second begins. Thus, if the single
heart-sound be likened to the syllable tup, the
reduplicated sound would answer to tup-tup
(complete), or to turrup (incomplete).

I. SiMPLE REDUPLICATIONS, — Most redupli-
cations seem indeed to be nothing more than
repetitions of a natural heartsound, first or
second, as the case may be. The component
elements of the sound are sundered more o
less, and do not exactly concur in point of
time. A reduplication of the second sound, for
instance, is thought to be due to this want of
keeping time happening with respect to the
closure of the pulmonary and aortic sigmoids ;
the two second sounds are heard more or less
apart from each other. The elements of the
first sound being unknown, it is not safe to
attempt an explanation of its reduplications,
Potain,' however, has put forth a general theory
of these simple reduplications, as follows. In-
termittence is an almost constant character of
reduplication, the sound being doubled with
some beats of the heart, and not with others,

! Note sur les dédoublements normaux des bruits du
ceur. L’Union Médicale, 1866, Nos. 97-115.
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weak presystolic sound, which is well heard at
the apex-beat only. He believes that the sign,
whatever its nature may be, is in some way a
symptom of granular kidneys.'

ii. False Reduplication of Second Sound.—
Bouillaud was the first to describe a bruit de
rappel, consisting of an apparent reduplication
of the second sound, and occurring in mitral
constriction. A preesystolic murmur also is
usually present; whether this be so or not in
a given case, the double sound is to be looked
upon as being a divided diastolic murmur, and
not a reduplicated second sound.”

Crass II.—VascuLAR MURMURS.

i, A murmur, systolic, loudest in the aortic
or pulmonary region, is often not due to any
anatomical lesion discovered after death. Cach-
exia is the most common accompaniment of
this murmur, and is indeed believed to be its
cause. For cachexia implies a diminution of

1 Potain : Du rhythme cardiaque appelé bruit de galop ;
de son mécanisme et de sa valeur séméiologique. L'Union
médicale, vols. xx., xxi., 1875-6.

2 Hilton Fagge : On the murmurs attendant upon mitral
contraction. Guy's Hospital Reports, series 3, vol. xvi.
p. 247, 1871,
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iv. A murmur, diastolic, loudest over the
fourth left cartilage, is sometimes due to an
opening formed between an aortic aneurysm and
the pulmonary artery.’

9] 11.—PERICARDIAL SOUNDS.

No sound is produced by the movement of
healthy pericardial surfaces upon each other.

In diseased states of the pericardium two
kinds of sounds may be heard : friction sounds,
and sounds due to the presence of air and liquid
in the cavity.

I.—PERICARDIAL FRICTION.

It is convenient to consider pericardial friction
sounds with reference to their diagnosis from
endocardial sounds. The most important diag-
nostic characters of friction sounds are these :—

i. The special quality sometimes suffices for
the diagnosis, being distinctly rubbing or
scraping : but often enough this quality is
ill-marked or absent. ii. Friction sounds are

1 Wade : On a case of aortic aneurysm, in which a com-
munication with the pulmonary artery was recognised
during life by means of physical diagnosis. Medico-
chirurgical Transactions, vol. xliv. p. 211, 1861.
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less often diastolic, or expiratory. They usually
cease to be produced when the breath is held.

ii. The respiratory sounds of a cavity (phthi-
sical, bronchial, or pneumothoracic), may be
altered by the movements of the heart or aorta
in a similar manner. These false murmurs also
are mostly inspiratory and systolic, or systolic
and diastolic. The cavity is either close upon
the heart and aorta, or is connected with them
by a solid mass (such as solidified lung, or en-
larged lymphatic glands), which is apt to convey
the cardiac movements. In cases of phthisis, a
strong aortic impulse can sometimes be felt
where the false murmur is heard : for instance,
in the third right intercostal space, close to the
sternum.

lii. Rales also may be produced, and especially
crepitation. It is systolic, and is most likely
due to the entry of air into vesicles partly or
wholly collapsed : the contraction of the heart
causing a local inspiration in the portion of lung
which lies upon the pericardium. The crepitation
ceases to be produced when the breath is held
after a deep expiration.

9 II. Pulsatile Friction Sound generated in
the pleura, of both respiratory and cardiac
rhythm, sometimes is heard. Friction heard
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1. Systolic Murmur.—In healthy persons, a
slight compression of the larger arteries will
generate a soft murmur, systolic with reference
to the left ventricle. In some forms of disease,
notably in hypertophy of the left ventricle and
in chlorosis, firmer pressure makes the murmur
harsh and whizzing. Moreover, under those
circumstances, a murmur is producible in the
smaller arteries; for example, in the plantar
and the volar.

ii. Diastolic Murmur has long been known ;'
but Duroziez was the first to study it more par-
ticularly.® It is heard in the femoral and axil-
lary arteries, and attends a certain degree only
of pressure : a degree which must be learnt in
each case by varying the amount of force used
to compress the vessel. A loud systolic murmur
precedes the softer diastolic sound. It is often
present when there is aortic regurgitation : in
this case, it is supposed to be due to reflux of
blood along the artery, during the ventricular

1 Beau : Traité, pp. 375, 431.

* Duroziez : Du double souffle intermittent erural, comme
signe de linsuffisance aortique. Archives générales de
médecine : series v., vol. xvii. 1861,

Bamberger : Ueber Doppelton und Doppelgeriusch in der
Arteria cruralis. Deutsches Archiv fiir klin. Med., vol. xix.
p. 437. 1877.
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In a healthy person, the internal jugular vein
is not visible ; the external jugular, on the con-
trary, is visible, if not in the erect position, at
any rate, in the recumbent. The external
jugular vein usually possesses two sets of valves,
one at its mouth, and one in the middle of its
course. The internal jugular is provided with
valves at, or a little above, its mouth. All
these valves are very uncertain both as to
number and position : moreover they are often
quite incompetent to close the vessel ; this is
especially the case with the valve in the internal
jugular. The right internal jugular vein, right
innominate vein, and vena cava superior, form
a continuous channel which is almost straight.
For this reason, all the signs about to be de-
seribed are usually more marked on the right
side of the neck, than on the left ; and they
would be always more marked in the internal
than in the external jugular, were it not that
the deep position of the former vein is a hind-
rance to inspection,

Inspection of the veins of the neck is directed
to two points; the fulness of the veins, and
the movements which the contained blood
undergoes.
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tation ; which may be taken as a mark of the
degree to which the patient’s tissues have suf-
fered in consequence of his cough.

ii. Permanent overfilling of the jugulars is
mostly due to overfilling of the right auricle ;
but, obviously, any obstruction to the upper
vena cava, or to the innominata (by compres-
sion, thrombosis, or stricture) will have the same
effect. When the original cause does not lie in
the innominata, respiration affects the veing in
the way above described, that is to say, they
become more full during expiration, less full
during inspiration. Permanent overfilling of
the veins gradually causes them to dilate ; the
valves become incompetent.

{I- II. MOVEMENTS WITHIN THE VEINS.

Besides the respiratory movements which
have just been described, the blood within the
veins often undergoes movements which are
associated with the contractions of the heart,
Venous pulsations are presystolic or systolic.

i. Preasystolic pulsation, according to Parrot,’
can be seen in the jugular veins of a healthy

! Etude sur le sidge, le mécanisme, et la valeur séméiolo-
gique des murmures vasculaires inorganiques de la région
du cou. Archives gén. de Médicine, June, 1867, p. 649.
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the veins be very great, by the diastole of the
auricle. Friedreich suggests that in some cases
the systolic filling of the aorta compresses the
distended intrathoracic veins, and thus produces
a movement in the jugulars.! The pulsations of
the carotid artery often enough communicate
systolic movements to the veins ; but compres-
sion of the vein at the clavicle does not stop
movements of this kind, and does stop move-
ments transmitted upwards along the vein.

B. Direct systolic pulsation, being due to the
propulsion of a wave of blood from the right
ventricle into the jugular veins, requires that
both tricuspid and venous valves be incom-
petent. It is easy to ascertain whether the
venous valves are competent or not; namely,
by compressing the veins in the upper part of
the neck, and observing whether they are filled
with blood from below or not. But it is not
80 easy to determine reflux through the tricuspid
valve ; that is, to distinguish positively between
direct and indirect systolic pulsation. The dif-
ference is only one of degree. DBoth pulsation
and filling from below are less marked when in-

! Die Krankheiten des Herzens, 2nd edit., p. 53. 1867.
In Virchow's Handbuch der speciellen Pathologie und
Therapie.
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to indicate repletion of the cavities of the right
side of the heart, a sudden stop being put to the
entry of more blood.

iii. Sudden collapse of the jugular veins,

Fig. 11,

TRACING OF ANADICROTIC JUGULAR PULSBATION.

during the ventricular diastole, has been shown
by Friedreich ' to occur in some cases of peri-
cardial adhesion. The sign, which is always
preceded by systolic recession of the chest walls,
consists in this, that the veins, full during the
systole, suddenly collapse so as to become almost

! Zur Diagnose der Herzbeutel-verwachsungen : Vir-
chow’s Archiv, vol. 29, p. 296. 1864.
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Ward.! This venous hum is usually continuous;
but other murmurs, which are intermittent, are
occasionally heard in the veins.

€ 1. The Continuous Venous Hum, although
especially well heard in chlorotic patients, occurs
in a large number of healthy persons. Pressure
with the stethoscope is doubtless a frequent
cause of the murmur, But a wvenous hum, in
chlorotic persons, is independent of pressure,
and is believed to depend upon the anatomical
relations of the parts concerned. The internal
jugular vein is adherent, at its lower end, to the
cervical fascia, in such a manner that, when the
venous system shrinks in capacity and adapts
itself to a lessened bulk of blood, the part of the
vein spoken of cannot shrink, and so becomes
relatively dilated : hence a sonorous fluid vein,*
The more rapid the flow of blood the louder the
hum : hence it is louder in the erect than in
the lying posture ; and is stopped by whatever
produces stagnation of blood in the vein. Hence:
also, in most cases, although the murmur is.
continuous, yet it is subject to rhythmical in-
crease of loudness ; both during the inspiratory

! On the bruit du diable. Lond. Med. Gaz, 1837,
P. 7

Chauveau : Des bruits de soufile, before cited.
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The murmur has been heard in two cases only,
one a case of aortic regurgitation, and the other
of exophthalmic goitre.

II. ExpiraTORY MURMUR IN FEMORAL VEIN.—
Incompetence of the valves at the top of the
femoral vein may be detected thus. Evert
the thigh, and place the finger, or the stetho-
scope, lightly upon the vein, just below Poupart’s
ligament. Then bid the patient cough, and each
time he coughs, a marked thrill, and a murmur,
will be perceived.! This lesion is thought to
be a common cause of varix.

SECTION IV.

EPIGASTRIC PULSATION.

9 1. The canses of epigastric pulsation are
these : displacement of the heart to the right,
the organ becoming vertical ; pulsation of the
abdominal aorta, or of the cceliac axis, or of an
aneurysmal tumour, or of a tumour seated upon
the abdominal aorta ; regurgitation of blood into
the hepatic veins, consequent upon dilatation of

! Beau : Traité, p. 416, 1856,
Friedreich : Insufficienz der Cruralvenenklappen. Berlin,

klin, Wochenschrift. 1874, no. 48, p. 611.
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and stomach, and deduce the position of the
diaphragm from these data. For this purpose
all the means of physical examination are more
or less serviceable, but percussion is especially
useful.’

9 1. Iy HeavrH.—By inspection, the position
which the diaphragm held before puberty may
be roughly determined (page 16). By palpa-
tion, the position of the heart’s apex-beat, and
the point where vocal vibration ceases, are ascer-
tained. By percussion, the lung, at the end of
an ordinary inspiration, is found to reach, in the
sternal line the lower border of the sixth rib, in
the nipple line the upper border of the seventh
rib, in the axillary line the lower border of the
seventh rib, in the scapular line the ninth rib,
and in the spinal groove the eleventh rib. The
lung, during quiet breathing, never fills the
whole pleural cavity, but leaves it unoccupied
at the part most distant from the bifurcation of
the bronchi, namely, at the semicircular channel
formed by the chest wall and the diaphragm
where it shelves downwards to be attached to
the ribs. This unoccupied portion of the pleural
sac has been named the complemental space ;

! Gerhardt : Der Stand des Diaphragmas : physikalisch~
diagnostische Abbandlung. Tiibingen, 1860.
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lobe of the liver in such a manner that the left
lobe is tilted upwards and raises the apex-beat
of the heart,

SECTION VI.
THE POSITION OF THE MEDIASTINUM.

The position of the mediastinum is deter-
mined in the same manner as the position of
the diaphragm, namely, by ascertaining the
position of the organ which is most intimately
connected with the mediastinum, that is the
heart. By palpation we discover the position
of the apex-beat of the heart : by percussion we
are enabled to confirm the notions acquired by
palpation, and to map out exactly the position
assumed by the heart, auscultation likewise is
serviceable to the same end. The mediastinum
is displaced in unilateral pulmonary or pleural
disease ; and the displacement is either towards
or away from the seat of disease. The medias-
tinum is displaced towards the seat of disease
when one lung is shrunken: this is especially
seen in phthisis, but also, to a less extent, in
an adherent pleura. The mediastinum is dis-
placed away from the seat of disease, in uni-
lateral pleural effusions of liquid or gas. When
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spheric pressures are equalised. The distended
lungs of the healthy chest, with their elasticity
in full play, drag upon the mediastinum ; which,
however, maintains its natural position, because
the forces on both sides are equal. But if the
elastic traction of one lung be destroyed by
relaxation or collapse, the other lung, no longer
counterbalanced, itself relaxes as much as pos-
sible, and draws the mediastinum away from
the middle line.

SECTION VII.
THE HEIGHT OF THE PULMONARY APICES.

The height to which the lungs reach is deter-
mined by percussion of the supraclavicular and
suprascapular regions.' | ‘

9 1. In HeaurH.—The resonance ceases at a
line drawn, from the insertion of the sternomas-
toid muscle, obliquely upwards to the anterior
margin of the trapezius, thence round the
muscle, in a line curved with its convexity
downwards, to the vertebra prominens. Under

! Seitz (autore Heyer) : Ueber die percussorische Grenz-
bestimmung der Lungenspitze. Giessen, 1863. Referred
to by Paul Niemeyer ; Handbuch der Percussion und Aus-
cultation. Bd. i. 1868,






192 VASCULAR MURMURS IN LUNGS.

9 1. Ix Disease.—The apex rises unna-
turally high, and bulges, in pulmonary em-
physema : it shrinks both vertically and trans-
versely, in phthisis. The practical value of
determining the size of the pulmonary apices
lies in the diagnosis of commencing phthisis.

'SECTION VIIL

YASCULAR MURMURS IN THE LUNGSH,

Very probable though the occurrence of
murmurs within the vessels of the lungs may be,
yet twice only has the fact been proved. In the
right supraspinous fossa of a phthisical patient,
Gerhardt heard, beside bronchial breathing and
ringing rales, a systolic whiff; which was ex-
plained, post mortem, by the existence of a
dilated branch of the pulmonary artery, running
across a cavity, and expanded in one spot to aw
aneurysm the size of a pease.! Between the
scapule and the vertebree Immermann once
heard systolic murmurs, due to constriction of
the pulmonary arteries at their entry into the
lungs, and just beyond ; constriction caused by

1 Lehrbuch, 2rd edit. pp. 218, 270,
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In the same class of patients, acute emphysema
or insufflation of the lungs is sometimes rapidly
produced ; it is indicated by bulging of the front
of the chest. iv. The percussion-note is often
impaired, for a few days, over a part, or even
over the whole of a lung. The commonest seats
of this sign are the apices, the lower lobes, and
the middle lobe of the right lung. The cause of
the impaired resonance is not known. On the
other hand, in both children and aduita, patches
of unnaturally clear resonance may be met with ;
probably due to local relaxation of the lung-tissue.
v. When catarrh is complicated by disseminated
solidifications of the lungs (especially lobular
pneumonia and miliary tuberculosis) the rales
sometimes acquire a sharp ringing reverberating
quality. vi. The deformities, produced by catarrh,
are sometimes permanent. They have been
already described under the names of pigeon
breast, cupping of the lower part of the chest in
front, and bulging of the upper part of the chest
in front.

§ III. i. (idema of the lungs, blood and
diphtheritic exudations in the air-tubes, and
miliary tuberculosis, cannot be distinguished
from catarrh by the physical signs alone. ii.
Pneumothorax is simulated when there is com-




















































































CHAPTER XIV.

PLEURISY WITH EFFUSION.

LEURISY with effusion is usually unilateral.
The course of pleurisy may be divided
into periods of increase, height, and decline.

§ I. Period of increase.

€ I. Sometimes a friction sound is the ear-
liest sign of pleurisy with eflusion. Or, instead
of a friction sound, a pleuritic rale (page 213),
may be heard over the whole of one side of the
back. The primitive friction is usually much
more local : its common situation being over the
base of the lung, in front or at the side ; that is
to say, over the complemental space of the
pleura.

q 1I. More frequently, however, the earliest
signs are those of a liquid effusion : the same
signs, when they have been preceded by a fric-
tion sound, or a pleuritic rale, rapidly supersede
them. The liquid tends to collect, as soon as
formed, in the lowest place. At first, when the
quantity is small, the lung is simply relaxed,
and swims upon the effusion : but as the liquid
































































































256 PULMONARY PH THISIS.

uncommon in phthisis, Having ended this
general survey of the signs of phthisis I will
now speak of a few additional matters,

§ IL. i. The chest of persons predisposed to
phthisis is usually phthinoid ; and that of per-
Sons actually phthisical, flat, Inasmuch as
phthisis seldom involves both lungs to an equal
extent, unilateral retraction of the chest is
mostly present. A much more local shrinking
usually occurs where the phthisical processes
are most advanced. Occasionally the thorax is
of emphysematous shape : this the case when
Phthisis is engrafted upon emphysema, or
when emphysema follows retrograde phthisis.
1. Cracked-pot sound is sometimes begotten by
percussion over phthisical consolidation, both
when a cavity is present and when it is not.
Clear trachzal resonance sometimes attends in-
cipient phthisis, when there is no reason to
suspect cavity; relaxation of the lung is pro-
bably present in such eases. iii. Sounds other
than obvious rales, creaking and rubbing sounds,
aré not uncommon, and are most likely pro-
duced in the solidified tissues themselves; some-
times, however, undoubted transitory friction is
heard.  Collapse crepitation may be heard over
phthisical lung. iv. The coexistence of a dif-
















































272 PERICARDIAL EFFUSION.

- Hitherto there will have been little change in
the signs afforded by that part of the pericar-
dium which is close upon the diaphragm. How-
ever, further increase in the fluid, after it has
distended the pericardial sac around the vessels,
will dilate the pericardial sac around the heart.
Hence, progressive increase in the transverse
dulness below the base of the heart, and corre-
sponding displacement of the lungs, until, in an
extreme effusion, the non-resonant space will
reach from the right nipple line to the left axil-
lary line, and up to the top of the manubrium
sterni, In which case, the area of dulness will
obviously be somewhat triangular with the
apex upwards. And in all pericardial effusions,
whether great or small, it is the upward exten-
sion of dulness which affords the means of
diagnosis from enlargement of the heart.

Gerbardt has found that, when the quantity
of fluid is not very great, the dulness reaches
higher in the upright than in the lying position
of the body." Partial pericardial adhesions,
pleural adhesions, or emphysematous lung in
front of the heart, will interfere with the regular
development of dulness as just described.

When the effusion is limited to the base of the

! Lehrbuch, 1st edit., page 248.
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sometimes very full The diaphragm is de-
pressed, and therewith the liver and the spleen.!
Occasionally the depression is so great as to
produce a swelling of the epigastrium.* On the
other hand, the diaphragm may be paralysed ;
if it be, the epigastrium sinks inwards during
inspiration,

§ III. The diagnosis is from enlargement of
the heart ; aneurysmal, or other intrathoracic
tumours ; suppuration of the mediastinum ; con-
solidation of the lung in front: and pleural
effusion.

The means of distinguishing the different kinds
of pericardial effusion are the following. A fric-
tion sound, occurring at any time, points to an
inflammatory effusion. When gas is present in
the pericardial sac, the dulness gives way to a
resonant or even amphoric note: the cracked-
pot sound, metallic tinkle, and succussion splash
have been heard in such cases; and the heart
sounds have acquired the amphoric character.
But the liquid, which is always present along
with the gas, yields a certain area of dulness
which changes position along with change in the
position of the body.

1 Senac : Traité, 2nd edit. vol. ii. p. 364. 1783,
* Auenbrugger's Inventum Novum, § 46.
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A diastolic thrill, at the second right inter-
space, is sometimes present. In the displace-
ment of the heart to the left just spoken of, the
thrill may be felt in the second or third left
interspace.

Just as mitral diseases tend to be followed by
pulmonary congestion and enlargement of the
right heart, so do aortic diseases bring after
them hypertrophy of the left ventricle. Hence
the heaving impulse mostly, but not always
present. Hence the frequency of dilatation of
the ascending aorta: hence the elongation of
the arteries, and the visibility of the pulse :
hence the hardness of the pulse,’ and the inten-
sity of the arterial systolic murmur : hence the
pha@nomenon of a capillary pulse, observed by
Lebert, that is to say, a systolic flushing of the
face. Hence, lastly, the peculiar cardiographic
sign which has been described by Marey,* and

1 ¢ Aprés avoir remarqué l'abattement de ses yeux, la
bouffissure, et la pileur de son visage, j'examinai son pouls
qui me parut fort plein, fort vite, dur, inégal, et si fort
que l'artére de 1'un et I'autre bras frappait le bout de meS
doigts autant que l'auroit fait une corde fort tendue et
violemment ébranlée.” Histoire de Jean Chifort (case of
disease of aortic sigmoids) : Vieussens. (Tuvres francoises,
1715.

2 Notes sur un nouveau signe de l'insuffisance aortique.
Gaz. Méd, de Paris, 1868, No. 38.
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Mitral regurgitant murmurs may sometimes
be mistaken for tricuspid: the diagnosis, in a
difficult case depends chiefly upon the fact that
obstruction is often associated with regurgita-
tion at the mitral orifice, but very seldom at
the tricuspid. So that if a murmur be at all
preesystolic it is probably mitral. Moreover
a tricuspid murmur is usually very soft in
character.

Parrot has sought to show that the so-called
angmic murmurs, which have been commonly
regarded as produced in the pulmonary artery
or in the aorta, are really due to tricuspid re-
gurgitation, consequent upon relaxation of the
heart’s tissues." He maintains that these mur-
murs are heard loudest at the left side of the
sternum, in the fourth interspace (sometimes
third or fifth) and that they are inaudible higher
up. Certainly this is the seat of tricuspid mur-
murs, but I cannot agree that it is the ordinary
seat of anemic murmurs. However, it is not
only possible but probable that a tricuspid re-
gurgitation, like a mitral regurgitation, may
sometimes be the result of great debility.

1 Etude clinique sur le siége et le mécanisme des mur-

mures cardiaques dits anémiques. Arch, Gén, de Méd.
series vi. vol, viil, p. 129, 1866.
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heard ; probably indicative of enfeebled aso-
phageal contraction, and also of bad conduction
of the sound which was produced. ii. Hydro-
mediastinum is usually associated with hydro-
thorax or hydropericardium as part of general
dropsy.

9 II. Adhesive inflammation of the medias-
tinum is chronic, and secondary to pleurisy
(especially empyema) or to severe pericarditis.
The only signs are those which are dependent
upon the fixity of the heart, and these have
been already described under the head of Ad-
herent Pericardium.

9 I11. Suppurative mediastinitis also is usually
a chronic disease. i. A collection of pus in the
anterior mediastinum causes a corresponding
extent of percussion-dulness. KEven when the
pus comes to the surface the diagnosis is not
always easy, for the abscess may appear in the
situation of an aneurysmal tumour, and may
even pulsate. Signs of purulent pleurisy or
pericarditis sometimes concur. ii. The diagnosis
of posterior mediastinitis is not much helped by
physical examination. Auscultation of the ceso-
phagus might prove serviceable, but has not
been, so far as I know, actually practised.
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impulse.! When the aneurysm contains much
coagulum, the pulsation is weak or even absent.
i. Aneurysm of the ascending aorta touches the
chest-wall first in the second right interspace
close to the sternum : along with increase in the
size of the tumour, the pulsations become felé
upwards towards the clavicle and manubrium
sterni, or downwards along the right margin of
the sternum, haply as low as the fourth, or even
fifth, interspace. ii. Aneurysm of the transverse
aorta first comes to the surface behind the upper
part of the sternum, and afterwards extends far
away towards the left. iii. Aneurysm of the de-
scending aorta, at its upper part, points below
the first left rib, and thence extends downwards
to the second space. iv. Aneurysm of the lower
part of the thoracic aorta lies upon the left side
of the dorsal vertebrze and may cause pulsa-
tion there. The site of pulsation sometimes is
also the site of systolic or diastolic Thrill.

€ II. By Percussion, dulness may be discover-
able in the same situations: namely, in the
neighbourhood of the second and third ribs
along the right side of the sternum ; behind the

1 A Practical Treatise on the Diseases of the Heart and
Great Vessels. 3rd edit. 1862, page 457.
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murmur is either a conducted murmur produced
at the mouth of the aorta, or is due to the
passage of blood out of a sac, or is inexplicable,
The murmurs, when loud, may be conducted far
away.

§ II. Uniform dilatation of the ascending
aorta is attended by extension of percussion dul-
ness to the right of the margin of the sternum,
on the level of the second and third cartilages,
and behind the manubrium sterni. Elongation
of the arch of the aorta forces the base of the
heart downwards and to the left ; in which case
the apex-beat comes to be lower and more ex-
ternal than natural.

§ III. An aneurysmal tumour, like other me-
diastinal tumours, will compress neighbouring
viscera. 1. Pressure upon the trachea causes a
peculiar harsh and noisy breathing, audible at a
distance from the patient. ii. Pressure upon the
bronchus, commonly the right, causes the same
symptom ; by auscultation, the sound will be
loudest where the second rib joins the sternum,
iii, Pressure upon the spongy structure of the
lung produces relaxation or collapse of the part
involved : pressure upon the root of the lung
tends to produce destructive and gangrenous
pneumonia, iv. Pressure upon the esophagus
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