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PREFACE TO THE SECOND EDITION.

i

Ta1s work has for some months been out of print, and the
demand for a second edition has furnished an opportunity
for its revision, of which we have taken advantage, not only
to correct some errors and supply some omissions, which had
been overlooked on its first appearance, but to make.such
changes and additions as have been rendered necessary by
recent advances.

In the work of preparing the following pages for the
press we have received much kind assistance from Dr,
Lockhart Gillespie and Dr. R. A. Fleming, to whom we
desire to express our cordial thanks.

EpiNsurcH, March 1893.






PREFACE TO THE FIRST EDITION.

R

Ix the following work are embodied the results of several
years’ experience in teaching methods of clinical investigation.
We have limited ourselves almost entirely to the considera-
tion of physical examination, as this is the department of
practical medicine in which students require most assistance.

While we have no desire to avoid our united respon-
sibility for this work, it is right to indicate the portions for
which we individually must be held to be chiefly responsible.
The sections devoted to the Integumentary, Urinary, and
Nervous Systems, together with the Examination of the
Pulse, are by Dr. Gibson ; the Circulatory, Respiratory, and
Alimentary Systems are by Dr. Russell.

No attempt has been made, except in a few instances,
where the original writings will be found to be of special
use, to acknowledge the various sources from which we
have derived our knowledge of physical diagnosis. To do
so fully would be practically impossible, as it would not only
entail an enumeration of most of the works dealing with
the subject from the time of Laennec to the present, but
also render it necessary to estimate the influence of inter-
course with many minds, as teachers, pupils, and friends.

A2
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We have gratefully to acknowledge our indebtedness to
Dr. M‘Bride, Surgeon to the Ear and Throat Department of
the Royal Infirmary, for the sections on the Ear, Throat,
Pharynx, Naso-Pharynx, and Larynx; and to Dr. Mackay,
Assistant Ophthalmic Surgeon to the Royal Infirmary, for
those devoted to the Eye. These will, we believe, materially
add to the value of the book,

We would also cordially express our obligations to Dr.
Noél Paton for his kindness in revising the section dealing
with the Urinary System, and for aiding us with many
practical suggestions in regard to it.

We further wish to tender our thanks to Mr. William
Keiller, F.R.C.S.Ed., for his efforts to realise our aim in the
diagrams illustrating topographical anatomy and the physical
conditions producing clinical phenomena.

Epixsvren March 1890
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PERYSTIC AL - BDITAGNOSIS,

———

CHAPTER I

INTRODUCTORY AND EXPLANATORY.

IN approaching the subject of diagnosis, we have to ask the
question, How is a diagnosis made? and in reply, it may be
sald that it is a complex, not a simple process. The evidence
on which it rests is derived from three main lines of inquiry.
First, we ask the patient what he complains of ; the com-
plaints are the Symptoms. Second, we inquire as to the
length of time the symptoms have lasted, and the order in
which they appearved ; these, and all facts bearing on the
patient’s constitution, mode of life, and family antecedents,
constitute the History. Third, we examine the part or region
to which the symptoms are referable, and at the same time
examine the condition of the other systems, although no
complaint may be made of them 5 this is Physical Eramina-
tion. By means of the information derived from these three
sources we then form a diagnosis or an opinion as to what
the disease is under which the patient is labouring. In
many cases it is quite impossible to form a correct diagnosis
without considering the facts derived from all three sources ;
in other cases, however, it is possible to form an absolutely
correct diagnosis from the physical examination alone, and
B



2 PHYSICAL DIAGNOSIS.

an opinion formed in this way is what is strictly speaking
physical diagnosis. In all cases, however, it is necessary to
make a physical examination of the patient before forming a
diagnosis, and it is with a view to help the student of
clinical medicine in this important and difficult department
that this book is written. In it we have in the main followed
the lines which, in our experience as Tutors in Clinical
Medicine in the Royal Infirmary of Edinburgh, have appeared
to be most useful.

Physical Examination embraces and is confined to facts
which are apparent to the senses of sight, touch, and hearing,
and to these may be added smell.

The application of sight is known as inspection, touch as
palpation, and hearing as auscultation or percussion, according
to whether the sounds are produced by the organs them-
selves, or by tapping the different regions of the trunk.

It 1s of course necessary to be acquainted with what is to
be seen, felt, and heard on examination of the different
regions of the healthy body before the abnormal can be
appreciated. It is necessary to be familiar with the normal
shape of the abdomen, in order to describe the alterations
which oceur in disease ; to know the character and position
of the normal cardiac impulse, in order to appreciate devia-
tions from health; and to have an intimate acquaintance
with the normal sounds heard on auscultation, before studying
the sounds present in disease.

Students ought, therefore, to avail themselves to the
utmost of every opportunity of examining healthy individ-
uals, particularly healthy chests, both in hospital and
dispensary practice ; they will thus become familiar with the
normal and the variations which occur within the limits of
health. 3

Physical diagnosis, however, includes not onlyinvestigations
by means of the senses ; it also inquires into the physical causes
or conditions which produce the various phenomena, For
instance, on inspection, an abdomen is found to be distended ;
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by the aid of percussion and palpation, and the application
of an elementary knowledge of physics, it is decided whether
it 1s distended with fluid in the peritoneal cavity or gas in the
mtestines. When this point is settled, we are in a position to
state the various causes which may lead to the condition, but it
is often impossible from this alone to form an opinion as to
the cause in any particular case; this may only be possible
after a careful consideration of the history and all the symp-
toms of the case. The possibility of forming a diagnosis from
physical examination alone is distinctly limited, but no
diagnosis ought ever to be attempted without making a
physical examination. The symptoms and the clinical history
of individual diseases will be found in the ordinary text-books

of medicine, and they will not be dealt with at length in this
volume.



CHAPTER II

METHODS AND TERMS.

General Inspection. — By general inspection is meant the
observation of the patient’s appearance when he first presents
himself, and during the time attention is directed to his
complaints. The trained eye learns much in this way
as to the temperament, constitution, possible habits, and
the system, which may be at fault; and the student has
to train himself to be an observer of these. Mental notes
are made as to the state of nutrition, the gait and carriage,
the colour of the skin and hair, the apparent age, the
expression of the face and eye, the voice, any apparent
abnormalities in exposed parts, and so on.

If the patient be seen in bed, similar observations have, so
far as possible, to be made. In addition, however, are to be
noted the decubitus, whether on the back or on the side,
whether lying flat down or partially raised, whether the
knees are drawn up or the legs extended, the look of
exhaustion or of suffering, of consciousness or unconscious-
ness, of apathy or interest ; the respiration, whether acceler-
ated, or slow, or irregular ; whether the nostrils move, or a
look of suffering accompanies inspiratory efforts ; if cough be
present, whether it is “soft” or ‘“hard,” whether there is
perspiration, whether the face is pale, flushed, or cyanotic.
All these points will be noted almost automatically after
a time if the observing faculties are carefully cultivated,
and by that time their significance and value will be
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appreciated, but until then no reliable conclusions can be
drawn from them, and meanwhile they, or any other abnormal
appearances, ought simply to be recorded.

Local Inspection.—In addition to the foregoing, the in-
spection of the various regions, especially of the thorax and
abdomen, is necessary. In this are included shape, degree
of plumpness or emaciation, movements, and so forth. It
may also be made to include mensuration, that is, the deter-
mination of the size of the part.

Palpation.—By means of the hand or hands placed on a
part are noted its degree of resistance, its hardness or soft-
ness, whether fluctuation be present or not, the degree and
kind of movement, the presence of abnormal sensations, and
similar facts. Under this head may be included vocal fremitus,
a term which is confined to the examination of the lungs. It
is the sensation which is felt by the hand when placed flat on
the thorax while the patient speaks, or repeats the numeral
“one, one, one,” or any combination of numerals. -The
physical explanation of the phenomenon is that speaking sets
up vibrations in the column of air in the trachea; these
vibrations are propagated into the air in the bronchi and air
vesicles, and pass through the lung tissue and chest wall to
the hand placed on it. Its intensity varies greatly in different
individuals, and depends on factors which will be considered
under palpation of the lungs. For its production it is of
course necessary that there should be no obstruction in the
bronchi, as any such would arvest the passage of the
vibrations.

Percussion.—This term is employed to denote the method
of determining the physical condition of the viscera by the
sound elicited on tapping the surface of the body. For a
thorough understanding of the results obtained by this
method of investigation it is necessary to consider the con-
ditions under which sound is produced and conducted.

Sound consists of undulations produced in a body which
has been caused to vibrate. These arve transmitted through
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various media, and conducted to the auditory apparatus.
They thus reach the brain, where they are translated into
different sounds. Sound-vibrations are longitudinal, that is
to say, they occur in lines parallel to the direction in which
they are conducted, and they are therefore to be regarded as
waves of condensation and rarefaction,

There are two kinds of sounds—musical sounds, or nofes,
and non-musical sounds, or moises. The former consist of
undulations possessing regular wave-lengths, and recurring
rhythmically or periodically. The latter consist of vibrations
without any definite length of wave.

Sounds differ in their intensity, pitch, and quality,

The Zntensity of a sound depends on the energy of the
individual vibrations. A sound is louder, therefore, in pro-
portion to the amount of force employed in producing the
vibrations, The pitch of a sound depends on the number of
vibrations in a given interval of time, and it becomes higher
in pitch in direct proportion to the number of these vibra-
tions. The gquality of a sound depends on the special
characters of the body whose vibrations are the cause of it.

Some of the sounds caused by percussion are noises,—
those, for instance, produced by percussing the solid organs.
The sounds thus elicited resemble those produced by strik-
ing such a body as a lump of clay. To such sounds the
term dull is commonly applied. Other sounds again are
notes, such as those produced by percussing the intestines
when distended with gas. These sounds are as truly musical
as the note obtained on striking a drum, and they are
commonly termed elear. Most of these clear sounds, however,
are obscured by being mixed up with the sounds produced
at the same time by the solid organs, and the resulting sounds
in such cases are not true musical notes.

As the use of the term nofe is apt to lead to confusion,
the term sound will in the following pages be exclusively
employed.

Percussion may be employed by tapping the surface of the
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body directly, either by means of the fingers, or by means of
a specially-constructed hammer which is called a plessor.
This direct method is termed ¢mmediate percussion. The
body may, on the other hand, be tapped indirectly through
the medium of a finger laid flat on the surface, or of a
specially-constructed instrument called a pleximeter applied
to the part. This method is known as mediate percussion,
and is that most commonly employed.

Percussion is divided into gentle and strong, according as
little or much strength is expended in its production ; the
general rule as to which ought to be used is that it ought
to be—

Strong if the parietes be thick from fat or muscle, or if
the organ whose limits are to be defined lies behind some
other structure,—as, for instance, the left edge of the heart,
which is covered by lung.

Gentle if the parietes be thin, or the organ lies super-
ficially, or if there are structures of different physical
characters from the one being investigated in close proximity
to it ; as, for example, intestine containing air behind the
solid but thin anterior edge of the liver, or the solid liver
behind the thin inferior edge of the right lung.

Auscultation,—By auscultation the sounds produced by
some of the organs are heard. It is chiefly devoted to the
auscultation of the sounds produced in the respiratory organs
during respiration, and in the heart and large vessels as the
blood is flowing through them. The sounds are due to
vibrations set up in these organs and propagated through the
chest and stethoscope to the ear.

It may be practised by putting the ear directly to the
part, when it is called émmediate auscultation ; but it is
more commonly performed through the medium of the
stethoscope, and is then called mediate. In using this in-
strument one or two precautions are necessary. Grasp it
between two fingers and the thumb, and place it per-
fectly flat on the part at which it is proposed to listen ;
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adapt your own position and body so that the ear can be
brought flat upon it without moving it. If this is not care-
fully attended to, the stethoscope rides on its edge, hurts the
patient, and the conduction of the sound 1s interfered with.
The auscultator should assume as comfortable a position as
possible, and he should avoid having his head hanging down.
Further, he should be careful to lean with the hand not
on the patient, but on the bed, and not to let the weight of
the head rest on the stethoscope—in fact, to lean as lightly
as possible on it.

Vocal resonance may be included under this head. When
the stethoscope is applied over the lungs, and the patient
asked to speak, as described under voeal fremitus, a sound is
found to be conducted through the stethoscope to the ear, and
1t is to this conduction of the voice that the term is applied.

Combined percussion and auscultation, and other special
methods, will be referred to when describing the physical
examination of the various organs.

Succussion is the term applied to a splashing sound
heard sometimes at a considerable distance, at other times
only on auscultation, when the patient’s body is shaken. Tt
indicates the presence of fluid and air, and is of special
mmportance when produced in the pleural cavity. It was
first described by Hippocrates, and often has his name pre-
fixed to it.



CHAPTER III.

TEMPERATURE.

THE temperature of the body is usually taken in the axilla ;
in young children it is better, as a rule, to take it in the
groin. The normal temperature in these situations is about
98°4°. The ordinary elinical thermometer ought to be left in
for five minutes. If the half-minute thermometer be used,
it 1s usually placed in the ‘mouth under the tongue, and it
requirves to be carefully cleansed after being used. It must
be remembered that the temperature is almost a degree
higher in the mouth than in the axilla. Care has to be
taken that the axilla is dry: for if wet or moist, the con-
densation of vapour on the glass prevents its heating, and the
mercury does not rise,

The temperature of the axilla is normally one degree
below that of the rectum. In some special cases it is neces-
sary to take it there, as the temperature of internal parts
may be elevated, while that of the surface may be even
lowered. This occurs, for instance, in some cases of malig-
nant scarlet fever, as well as in other malignant fevers.

A good deal of attention has been paid to surface tempera-
ture taken by means of thermometers with flat bulbs. This
has been used for the investigation of intrathoracic and in-
tracranial and other internal affections, but the results have
not been sufficiently conclusive, so far, to lead to the general
adoption of the method. The surface temperature is
normally one or two degrees below that of the axilla.
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}{urmally the temperature is slightly higher in the
evening than in the morning, and this normal habit
15 usually adhered to in disease, although they may
both be on a level much above normal, or the variations
may greatly exceed the normal variation. Occasionally,
however, in diseased conditions the order is reversed,
and 'tha temperature is higher in the morning than in the
evening,

The temperature is a factor of much importance in disease,
and as its height varies, it may be necessary not only to take
it both morning and evening, but at shorter intervals, As
a rule, however, morning and evening observations are suffi-
cient, and, save in exceptional circumstances, more frequent
observations are not practicable.

In nearly all acute inflammatory diseases the temperature
is elevated. In children, gastro-intestinal disturbances, due
to indigestion, often produce a rise of temperature of several
degrees. We have also seen this in old people, but it is rare
in them. Certain individuals have a very unstable tempera-
ture equilibrium, a slight catarrh or ““cold” being sufficient
to raise their temperature, and to lead to considerable dis-
comfort ; while in others it requires a more serious condition
to disturb the equilibrium,

The length of time the temperature is raised depends on
the duration and the nature of the illness, and is often the
most reliable index as to its progress. The onset of acute
disease i1s heralded by, amongst other symptoms, a more or
less sudden rise in temperature, its course by a more or less
continuously elevated one, and its decline by a gradual or
sudden return to normal. |

Febricule are short illnesses lasting from twelve to forty-
eight hours, usually inaugurated by a slight rigor, or a
feeling of chilliness, and associated with a rise of tempera-
ture of several degrees. They frequently oceur in women a
few days after delivery, and some women are subject to them
at intervals, the precise cause not always being apparent.
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They are popularly known as

“weeds.” The chart Fig. 1

is from a case of this kind.

In illnesses of longer dura-

tion, the temperature curve =

presents some well-marked
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known as lysis. It is typi- ]
cally seen in some cases of | r ; '
typhoid, but is not the type i
invariably shown by this S
fever. The annexed tracing
Fig. 2 is from such a case.

2. The chart Fig. 3 is also
from a case of typhoid fever,
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temperature and lysis—Recovery,




12 PHYSICAL DIAGNOSIS.

n w?xich the variations in each period of twenty-four hours are
considerable. This type of temperature might be called the
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F16. 3.—Typhoid fever, showing a regular
diurnal remission—Recovery.

regularly remittent. Tt
1s often present in septic-
@mia, due to septic ab-
sorption from an abraded
surface. In typhoid fever
it is to be remembered that
septic absorption from the
seat of intestinal ulcera-
tion is an element in the
case,

The temperature during
the first days of the fever
is not shown in either
chart, as neither case came
under observation suffi-
ciently early, and this is
the common experience.
It is further to be noted
that while the foregoing
are types of temperature
curve in typhoid, the dura-
tion of individual cases
varies greatly, some being
shorter than that repre-
sented in Fig. 3, while
others are longer.

3. An irregularly re-
mittent temperature is
seen in phthisis and pro-
longed pyemia, the varia-

tions of level being more extreme and much more irregular

than in the preceding.

4. Sustained temperature, with a sudden fall to normal at
the end of six to eight days, characterises acute croupous
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pneumonia. This sudden fall to normal is known as erisis,
and is shown in Fig. 4.
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While this sudden fall is characteristic of pneumonia, and
indicates a favourable termination of the acute process, a
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Fi6. 5.—Showing intermittent type of temperature,

similar fall, in typhoid fever for instance, would indicate a
grave change for the worse, and probably a fatal issue from

collapse, due to intestinal hemorrhage or some equally serious
condition,
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b. Intermittent is the type of temperature present in
malarial fevers. Here there is either a break of one day
between the febrile paroxysms, when it is called quotidian,
of two days, when it is called tertian, or of three days, when
1t is termed quartan. The above chart from Wunderlich
represents these varieties.

6. Relapsing is the type of temperature represented in
Fig. 6. There is an interval of several days between the
febrile periods ; it is typically present in relapsing fever,
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Fig. 6.—Showing relapsing type of temperature.—(Wunderlich.)

Hyperpyrexia is the term applied when the temperature
rises above 105° I, and is accompanied by severe cerebral
and general symptoms. It occurs in rheumatic, scarlet,
typhoid, and other fevers.

When the temperature in acute or chronic disease suddenly
rises above what it has reached for some days, it indicates
the involvement of a hitherto unaffected part. We have seen
this in rheumatic fever when the heart became affected, in
gangrene of the lung with the onset of inflammation of the
pleura, in purulent pleurisy with the onset of pericarditis,
and so forth. '

Relation of Temperature and Pulse rate.—The frequency
of the pulse usually increases pari passu with the rise of
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temperature. This is not invariably the case, however. In
typhoid fever, for instance, the temperature may be 102° or
more, while the pulse is only about 80°. In tubercular

meningitis in children a like want of proportion may be
present in its earlier stages.



CHAPTER 1IV.
INTEGUMENTARY SYSTEM.

ExXAMINATION oF THE SKIN,

CuANGES in the condition of the integument must be
regarded from two points of view, as they may, on the one
hand, be merely expressions of general conditions, while on
the other they may be the result of strictly local disturbances.
It is necessary in this way to regard the cutaneous and sub-
cutaneous tissues as sharing in the state of the body at large,
or as being the seat of more or less restricted lesions. These
considerations lead to a division of the subject into the two
heads of general conditions and special affections of the skin.

(GENERAL CoNDITIONS,

As very many disorders of the internal organs produce
changes in the condition of the cutaneous and subcutaneous
tissues, careful examination of these textures should in every
case be made. The points to which attention should be

directed are—
The colour of the skin.

The moisture of the skin.
The condition of the subeutaneous tissues.

In addition to these points the temperature of the skin is
of the highest importance; this, however, has been dealt

with in the previous section.
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Changes in the Colour of the Skin.—The healthy tint
of the European skin may undergo modifications in many
directions.

Pallor of the Skin.—Paleness is due to deficiency of blood
in the cutaneous capillaries, and this may be temporary or
permanent.

Temporary pallor occurs from cardiac failure, as in
emotional syncope and enfeebled conditions of the heart,
such as fatty heart. It may also occur from constriction of
the arterioles, as in such mental states -as fear and pain,
as well as under the influence of external conditions, as, for
example, cold. Permanent pallor may be the result of a
diminution in the number of the red corpuscles of the
blood, or of a deficiency of haemoglobin, as in chlorosis,
anemia, and leukzmia, as well as chronic Bright’s disease
and other affections. Or it may be caused by a reduction
~in the amount of the blood due directly to hemorrhages,
and indirectly to effusion of the serum or to deficient
assimilation.

Pallor of the skin is, as a rule, attended by paleness of
the mucous membranes, which are apt to be dry. The
causes which induce it sometimes lead to dropsy, and when
this is the case the pallor becomes increased.

Redness of the Skin.—Redness of the skin is due to
hyperemia. Temporary excitement, such as is frequently
caused by an interview with a medical man, may cause dila-
tation of the arterioles and rapid as well as powerful action
of the heart, attended by flushing of the skin ; this, however,
rapidly subsides.

A more permanent redness is one of the most frequent
symptoms of acute diseases, as seen in the flush over the
malar bones in acute pneumonia, when it is of a dusky tint,
and in hectic fever, where it is of a brighter hue.

A dull diffused redness of the face, with arborescent mark-
ings of a purple or blue colour, caused by stasis in the venous
radicles, and commonly termed venous stigmata, is common

C
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iu_ chronic disease of the heart, mvolving the systemic
veins, and is also very frequently a symptom of chronic
alcoholism.

Blueness of the Skin, or Cyanosis, is the result of venous
stasis, the dilated veins containing blood which is deficient
in oxygen,

This condition is found in malformation, as well as disease,
of the heart or pericardium.

In the malformations of the heart which permit the venous
and arterial blood to mingle together, the blood which is
supplied to the systemic arteries is partly venous.

Valvular lesions cause venous stasis by backward pres-
sure from the left ventricle, or from inability on the part of
the right cavities to forward the blood in the proper direction.

Muscular degeneration of the heart is similar in its results,
and the pressure of pericardial effusion occasionally produces
cyanosis.

Cyanosis may be due also to affections of the respiratory
system. Temporary venous stasis is very frequently observed
during fits of coughing, which prevent the proper circula-
tion of the blood through the lungs. Permanent venous
stasis may result from prevention of the access of air by
any narrowing of the larynx, trachea, or bronchi, e.g. in
croup. It may also be caused by lessening of the aérating
surface of the lungs, and this may occur in such changes of
the texture of the lung as emphysema, or in compression
over a large area of the branches of the pulmonary artery,
the result of external pressure from effusion into the pleura.

Local cyanosis is occasionally to be observed as the result
of pressure on large veins.

The colour of the skin in cyanosis varies from a pale
bluish tint to a dark blackish-blue. When it is intense, the
mucous membranes—as, for instance, the lips and gums—are
also coloured, even the conjunctiva sharing in the venous
stasis, and showing distinctly the distended veins. Pressu?e
in this condition drives away the colour, which returns again
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immediately. It differs in this way from the colouring
which is caused by the administration of nitiate of silver.
The veins of the neck and arms are frequently distended,
and may undulate with the movements caused by respiration
and circulation. The skin is cool, and the nose and ears, as
well as the feet and hands, are, as a rule, cold. There is a
tendency to arborescent networks on the surface of the lower
extremities, and sometimes intense cyanosis is accompanied
by cedema of the feet and ankles.

Yellowness of the Skin.—A yellow tint of the skin, con-
stituting deferus or jaundice, is present in many cases either
of temporary or permanent interference with the functions of
the liver, and sometimes from alterations in the constitution
of the blood. As examples of temporary causes of jaundice,
catarrh of the duodenum and gall-ducts may be mentioned,
bodies within the ducts, such as gall-stones or parasites, and
pressure on the ducts by external causes, such as accumula-
tion of faces in the bowel. Among the permanent causes,
stricture and tumours of the gall-ducts, and pressure upon
them by tumours of other viscera, deserve passing notice.

The other class, sometimes termed hamogenic, includes
the discoloration which sometimes follows the inhalation of
anesthetics, and also that which occurs in some acute general
diseases, the absorption of some drugs, such as phosphorus
and antimony, the virus of snake-bites, the poisons of many
acute specific diseases, such as typhus, enteric, relapsing,
malarial, yellow, and scarlet fevers, as well as epidemic
Jaundice,

.Branzedness of the 8kin.—Changes in the colour of the
skin may be caused also by disease of the supra-renal
capsules. In this condition (i.e. Addison’s disease) the
skin assumes a brown or bronze colour, more especially in
those parts of the body which are darker than the rest.

Bronzing, but to a less extent, is found in many cases
of pregnancy, and it may be a symptom of pelvic disease in
women. It is in this case termed chloasma,
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Greyness of the Skin.—The use of drugs may induce
c]}a.ngesf. of colour; the prolonged use of nitrate of silver
gives rise to a grey discoloration known as argyria, which
must not be mistaken for cyanosis,

The Moisture of the Skin.—The amount of perspiration
must be noted. It is greater at all times in the axille,
perinum, palms, and soles than over the rest of the body.
The perspiration is increased or diminished by mental con-
ditions. Its amount is habitually greater in those who
inherit the rheumatic constitution, while in acute rheuma-
tism it is profuse during the febrile stages of the disease. It
constitutes the most important symptom of certain stages of
disease, such as the sweating state of ague, the crises of con-
tinued fevers, the febrile attacks of tuberculosis, and the
condition of collapse. TIncreased perspiration may occur
locally in nervous diseases, being limited to the part supplied
by the affected nerves. The perspiration is diminished in
the early stages of fevers, and in such diseases as diabetes.

The perspiration has a characteristic odour in uremia, and
the sweat of the axillze and other regions may have a feetid
smell from its decomposition.

In jaundice the perspiration may have a yellow tint from
the bile pigments which it contains, and other colours have
been observed in some rare cases,

In increased perspiration the skin may be dotted all over
with very small vesicles corresponding to the sudoriparous
glands. This condition will be more fully described under
skin diseases.

Condition of the Subcutaneous Tissues.—Thesubeutaneous
textures vary in their conditions as to nutrition. The amount
of fat deposited in those tissues may be greatly increased or
very deficient. An increase in its amount is often hereditary,
but may be due to errors of diet and exercise, Fat may be
deficient as a constitutional habit of body, or may be a
symptom of wasting disease, and if it should have appeared
suddenly, it points to the latter as the probable cause.
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The subcutaneous tissues may be swollen from the presence
of the serum of the blood, and this constitutes the condition
known as cedema or anasarca.

The position of the cedema may point to its cause, for, as
a rule, in cardiac anasarca, the swelling begins at the ankle,
while in that of acute Bright’s disease it appears primarily
below the lower eyelid. The affected part may only appear to
be a little larger than usual, but, on the other hand, the skin
may seem to be greatly distended, and if this be so, if is pale,
smooth, and shining. If the finger be pressed upon the
swollen part, an indentation is produced, which fills up
gradually when the finger is removed.

The causes of cedema may be cardiae, vascular, or renal.

Cardiac dropsy may be primary, and due to the retardation
of the return of venous blood by regurgitation into the veins,
or it may be secondary to chronic pulmonary diseases.

Vascular cedema may be due to disease of the coats of a
vein, such as thrombosis following phlebitis, or it may be due
to pressure on one of the venous trunks,

Renal dropsy, as has been mentioned above, makes its
appearance usually first in the face, especially in the eyelids.
It soon becomes general, and is accompanied by dropsy in
the various serous cavities, The colour of the skin is pale
and pasty-looking.

Anasarca may be produced by deficiencies in the quality
of the blood, which may be primary in angmia, or oceur in
the course of wasting diseases.

The subcutaneous textures in the disease known as
myxcedema are invaded by a gelatinous substance containing
mucin. In this disease the whole surface of the body is
swollen. The face becomes large, swollen, and expressionless,
the hands blunt and clumsy, and along with these conditions
there is hebetude of the nervous system. In myxcedema
there is no indentation on pressure with the finger, and it
affects every part of the body alike.

The subcutaneous tissues may be swollen from the presence
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of air. This is known as subcutaneous emphysema. It may
be caused by disease of, or accident to, the larynx or trachea,
but it is much more commonly caused by a rupture of the
tissues of the lung, which allows the air to escape from the
air vesicles or bronchioles into the connective tissues, by
which means it reaches the root of the lung, and thence
passes by the mediastinum to the neck.

In this condition the skin does not pit on pressure, or does

8o very slightly, and the finger feels a distinct sensation of
crackling when it is passed over it.

SPECIAL AFFECTIONS.

In studying the appearance of any skin disease, as much
of the surface of the body should be seen as may be possible
or expedient, and in the course of the examination attention
should be systematically directed to the locality of the
disease, the outline of the affected regions, the type of the
eruption, the nature of the lesion, and the structure invaded.

Distribution.—The situation of the disease is a most use-
ful guide in diagnosis. Certain affections are confined to
particular spots—sycosis, for example, to the hairy parts of
the face. Others have areas grouped anatomically, as in the
case of eczema and psoriasis, the former of which exhibits a
preference for the palms, soles, and flexor surfaces of the
extremities, while the latter attacks the elbows, knees, and
extensor aspects. Others, such as pityriasis rubra, are
scattered indifferently over the body. Others again invade
the whole surface, as may be seen in the cutaneous pheno-
mena of the exanthemata.

These remarks must not be accepted in the sense of
absolute rules, for the points laid down are not of universal
application. Diseases which are at first limited to dEﬁI‘fitE
regions have a tendency to spread from these areas; scabies,
to take a common example, although at the onset confined
to the hands, and more especially to the webs of the fingers,
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invariably extends upwards along the arms, and frequently
attacks those parts of the body which are most likely to come
in contact with them. On the other hand, those diseases
which have been mentioned as involving the entire surface of
the body are commonly found to be more fully developed in
certain regions; in measles, for instance, the rash, which is
diffused over the whole body, is always much more distinet
on the face, and more especially on the forehead. With
such reservations the statements made regarding the dis-
tribution of the disease are nevertheless of very general
application.

Conformation.— Where the disease is found iIn separate
areas the outline of the affected spots may afford useful
information, especially in cases of a parasitic or syphilitic
nature. In ringworm, for example, the original shape of
the patches is circular or oval, and dermato-syphilis has a
tendency to assume circular and gyrate outlines.

Type.—According to a time-honoured arrangement, the
various disorders of the skin are grouped together in the two
classes of primary and secondary affections. To the former
belong macule or stains, papule or pimples, pomphi or
wheals, vesiculz or blebs, bulle or blisters, pustule or pocks,
and tubercul® or growths. In the latter division are placed
squame or scales, excoriationes or abrasions, ulcerationes or
sores, rhagades or cracks, cruste or scabs, and cicatrices or
scars. These terms are very useful when employed simply
as definitions of certain appearances, but if used as a basis
for classification they are apt to lead to confusion, since very
different pathological processes may be brought together by
means of them.

In every case 1t is necessary to note the type of the ele-
mentary lesion, and to distinguish the essential from the
accidental appearances; in pediculosis, for instance, the
heemorrhagic points, which constitute the primary or essential
lesion, must not be confused with the excoriations and crusts,
which are only secondary or accidental phenomena.
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. Seat.—In by far the larger number of the changes which
1t undergoes the skin is affected throughout all its layers.
There are, nevertheless, a few diseases which are confined to
one or other of its structural divisions, and although it may
not be easy in the fully-developed condition to determine
the elements involved in any morbid process, there is no
difficulty at the outset in assigning an affection to its true
anatomical position,

The epidermis is seldom the only seat of cutaneous dis-
eases, but it necessarily suffers in the course of most of
them. TIts horny layer is specially affected in psoriasis and
pityriasis, as well as in ichthyosis and xeroderma, while
deposits of pigment and the formation of vesicles take place
in its mucous layer.

The corium is the starting-point of the great majority of
skin diseases, the papillary layer being the primary seat of
all diseases dependent on changes in the circulation of the
skin, and the areolar layer becoming involved during their
course.

The appendages of the skin are the special seats of certain
affections, and attention must be bestowed on the nails, the
hair, the hair follicles, the sebaceous glands, and the sweat
glands.

As mentioned above, the different changes will be con-
sidered in the light of their pathology, and in doing this their
special anatomical seats will be pointed out.

Nature.—The character of the morbid process must in
every case be recognised. One or two skin affections are
purely subjective, but these do not fall to be considered in a
work on physical diagnosis. The processes giving rise to the
appearances which have to be observed are hyperamias,
exudations, cedemas, h@morrhages, hypertrophies, atrophies,
new formations, and parasitic invasions. In approaching
these different disturbances it is better to consider the
skin apart from its appendages, and to deal with the latter

separately.
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Method of examination.—The patient should be examined
in a good light, and as much of the surface of the body should
be seen as is possible, either at once or in successive areas.
Partial examination is apt to lead to error from the multi-
form character of certain diseases. When scales or crusts
are present they must be removed in order to expose the
subjacent structures. In the course of inspection the sense
of touch must be called to the aid of sight. The feeling
of resistance helps the observer to estimate the condition
of the skin and subeutaneous tissues, and to ascertain the
extent of any changes in the cutaneous circulation. When
redness of the surface is due to simple congestion, pressure
completely removes the bright flush, and induces a temporary
pallor ; when the dilatation of the vessels is accompanied by
serous infiltration, the removal of the ruddy tint is not so
complete, and when the vascular changes have resulted in
cellular proliferation, the colour is but little affected by
pressure,

Pressure also enables the observer to distinguish between
spots of hypereemia on the one hand, and of hemorrhage or
pigmentation on the other. In the former the colour at once
disappears, while it is unaffected in the latter.

In any affection of the hair it is necessary to pull out
specimens of it for microscopic examination, and if the
glandular apparatus be involved, a lens should be employed
to ascertain what changes have occurred.  Where there is any
suspicion of a parasitic origin, specimens must be examined

under the microscope, for the purpose of detecting the nature
of the parasite.

AFFECTIONS OF THE SKIN PROPER,

. Hyperzmia.— Hyperemia of the papillary layer causes a
51:+ght swelling of the skin, with a smooth surface and a
bright flush which fades on pressure, The flush, termed a
macule, has a pink colour in erythema, a rosy hue in roseola,
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&nd' a lurid tint in the mottling of typhus. Diffuse hyper-
@mia oceurs as part of the lesion in several skin diseases,
which will be mentioned later in connection with their more
characteristic appearances.

Hyper®mia of distinet papille gives rise to the formation
of papules, which are small rounded elevations, Flesh-
coloured papules arranged in groups are found in prurigo,
fmcl dull red papules, also aggregated together, are character-
1stic of lichen. Papules occur in the course of several acute
general diseases. In typhus they are rosy and have a
tendency to become petechial ; in enteric fever they are pink,
and appear in successive crops ; in scarlatina they are minute
and scarlet, usually coalescing to form a uniformly dis-
tributed rash: in measles they are dull red and somewhat
crescentic in outline ; and in rétheln dull red, but paler than
in measles, grouped in clusters over the body, but uniformly
distributed over the face. Papules form the initial stage of
eczema and other skin diseases to be noticed presently, and
they are also found in the early period of small-pox, cow-
pox, and chicken-pox.

Hyperzmia of the vascular layer, along with exudation
around the papille, gives origin to pomphi, which are
rounded elevations with a pale centre and a red halo, highly
characteristic of urticaria or nettle-rash. Firm pressure causes
the disappearance of the coloured zone.

Accumulations of serum, consequent upon hyperemia, and
having their seat in the rete Malpighii, or between it and
the horny layer, constitute wvesiculee and bulle, which are
only distinguished from each other by their difference in size,
Vesicles, which should not, strictly speaking, exceed a pea
in size, are found in hydroa, where each bleb is situated on a
distinet red base, and herpes, in which they are at first
separated and surrounded by red zones, but afterwards become
closely grouped together, and frequently coalesce. It 1s to
be noticed that in herpes zoster the vesicles are developed
along the course of distribution of nerve trunks. Vesicles
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occasionally develop at the summit of the papules in lichen,
and form the second stage of eczema; they not infrequently
attend erysipelas, and are highly suggestive of scables when
localised about the hands, and more especially the webs of
the fingers, forming as they do the almost invariable ‘sequel
to the irritation of the itch insect. They also constitute a
highly characteristic but transitory phase in the eruptions of
variola, vaccinia, and varicella ; in these diseases the vesicles
are preceded by ruddy papules.

Bulle are, as a rule, formed by the union of several
vesicles, and are to be seen mainly in two diseases. In
pemphigus, sometimes called pompholyx, a number of vesicles
appear, which rapidly blend together in one large blister,
whose contents are at first clear and afterwards milky from
suppuration. The bulla subsequently bursts, and a crust is
formed with a tendency to ulceration into the corium, but
in cases that recover mno scar is left. Rupia follows a
somewhat similar course, but is distinguished by the severity
of the uleeration beneath the horn-like erusts, and by the high
degree of pigmentation of the scar which always results from
the ulceration.

Pustule are small superficial abscesses, seated in the
mucous layer, or between it and the papillary layer, most
commonly evolved from vesicles, the contents of which
become purulent, or resulting from inflammation of papille.
Pustules are present in one form of eczema, and in ecthyma
they attain a large size. Superficial ulceration is a frequent
result in these diseases, and when this occurs scars are left
behind. Pustules form the third stage of the skin eruption
in variola, vaccinia, and varicella, and leave in these diseases
more or less cicatricial tissue behind.

Deeper inflammations of the skin are present in erysipelas,
boils, and carbuncles. Erysipelas is characterised by its
rosy colour, which fades on pressure, by considerable swell-
ing, which may pit on forcible application of the finger, and
by smoothness of the surface. Frequently vesicles or bulle
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appear on tluf surface from serous accumulations, or pustules
from s'upe,l:ﬁma-l suppuration. Boils usually have their start-
Ing-point in a hair follicle, sebaceous gland, or sweat gland,
a,r_u:l after passing through a papular stage become pustular,
with a slough or core in the centre. Boils leave scars behind
on healing. Carbuncles commence by an inflammation of
the subcutaneous connective tissues, rapidly sloughing, and
covered at first by the tense dusky red skin which is smooth
and hard. Afterwards the skin becomes penetrated by the
products of the inflammation, and vesicles or pustules are
seen.  After healing of the cavity left by the separation of
the slough, more or less scarring remains.

Amongst localised inflammations involving deeper struc-
tures must be mentioned elephantiasis arabum. This affec-
tion begins by an inflammation restricted to one part, such as
a leg or the scrotum, with lymphatic irritation, both vessels
and glands being involved, and cedema of the part. It sub-
sides, leaving a certain amount of swelling, but recurrent
attacks gradually lead to hypertrophy of the affected part,
with a discoloured, eczematous, or even ichthyotic appearance
of the skin. .

During all inflammatory affections of the skin there is a
tendency to the formation of squame or scales from the
proliferation and desquamation of the cuticle.  Fissures
result from cracking of the epithelium, excoriations from its
removal, and «lcers from extension of the morbid process to
the deeper layers. Crusts are formed by collections of serum
or pus with epithelial scales, and scars remain as a record of
destructive inflammation.

Hemorrhages into the skin may be caused by internal or
external causes affecting the papillary layer. They occur in
the papules of typhus fever, and sometimes in scarlet fever,
measles, and small-pox, as a result of the inflammatory action ;
in scorbutus and purpura in consequence of the state of the
blood-vessels ; in cardiac and renal diseases from disturbances
of the circulation ; and they are induced by external violence
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in blows or falls, as well as by the biting or sucking of such
insects as the bug (cimex), flea (pulex), louse (pediculus),
caterpillar (bombya), mite (leptus), tick (izodes), or other
animal of the class. Hemorrhages are classified according
to their size and form. They are termed petechiaz when they
are small points, vibices when longer in shape, and ecchymoses
-when of larger size. Their appearance does not change when
pressure is applied, and their colour undergoes changes with
lapse of time, passing from pink through crimson and purple
to blue, and fading to green and yellow before resuming the
usual tint of the skin.

The epithelium of the skin undergoes hypertrophy as the re-
sult of increased nutrition consequent upon chronic hypersemia
of the papillary layer in pityriasis rubra, lichen ruber, and
psoriasis. In these diseases scales are freely thrown off, and
are respectively whitish, greyish, and silvery in appearance.
In xeroderma and ichthyosis the cuticle becomes hyper-
trophied in consequence of deficient secretions, without any
hyperzemia. In these affections the scales are adherent, and
give a harsh, dry, and wrinkled appearance to the skin.
Hypertrophy of limited areas from the effects of external pres-
sure gives rise to callosities and corns, and when the papillary
layer is also increased, warts or horns are developed.

Hypertrophy of the connective tissue of the skin gives
fibroma, characterised by scattered tubercles over the surface
of the body ; keloid, which is nodular, only one nodule as
a rule being present, slightly raised above the level of the
skin with branching extensions, and hard to the touch ; sclero-
derma, indurated and waxy in appearance and harsh to the
touch; and xanthelasma, where the invading connective
tissue is affected by fatty degeneration, giving a yellow
colour to the affected patches, which may be flat or nodular,
and are always soft to the touch,

An increase in the pigment of the rete mucosum gives rise
to lentigo or freckles, occurring as little points or patches of
yellow or brown colour, and to chloasma, sometimes called
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ephelis, which is found in larger areas of the same colour as
freckles, These changes are for the most part confined to
the face. In Addison’s disease there is a great increase of
pigment of a brown or bronze tint, sometimes affecting the
whole surface of the body, at other times involving definite
areas, particularly the face, neck, axille, groins, genitals, and
mammary areole. When in patches these shade off into
the surrounding skin. Melasma is the term used for the
discoloration caused by light and heat, which is apparently
identical with that which results from the application of
some Irritant, such as a blister, to the skin. These pig-
mentary deposits must be distinguished from the discolora-
tion in tinea versicolor, due to adherent scales caused by
a parasite, and from that of icterns and argyria, which have
been referred to. They are all alike in one point, that no
change of colour takes place on pressure.

Vascular hypertrophy gives rise to nevi, composed of
dilated and tortuous blood-vessels, bound together by fibrous
tissue. Sometimes these are merely stains, not raised above
the level of the skin, sometimes, on the other hand, they form
distinet tumours. Their colour is usually crimson or purple.

Hypertrophy of the whole skin, with cedema of the sub-
cutaneous tissues, occurs in elephantiasis arabum, which has
been mentioned under the heading of deeper inflammations
of the skin.

Atrophy.—A diminution of the pigmentation occurs as a
general condition in albinism, and in the form of patches,
which are surrounded by zones where the pigment 1s exces-
sive, in' the affection called vitiligo or leucoderma.

Among new formations invading the skin, syphilis, lupus,
and leprosy are composed of granulation tissue, while the
various varieties of epithelioma are formed by tissue of car-
cinomatous type.

In tubercular syphilides, as they are called, there is a
development of small, smooth rounded tumours, usually of a
dusky or tawny colour, sometimes irregularly scattered over



INTEGUMENTARY SYSTEM. 31

the surface of the body, at other times arranged in circles or
ellipses. . These tubercles, as a rule, terminate without
ulceration by subcutaneous absorption, and leave small
depressed cicatrices behind.

Lupus begins with the appearance of small, rounded, dull-
red swellings, arranged in a patch, which enlarges by the
formation of additional tubercles. These tubercles may
terminate in spontaneous cicatrisation, in superficial suppura-
tion, or in deep ulceration.

Leprosy occurs in two forms, the tuberculated and non-
tuberculated or anmsthetic. Tubercular leprosy begins by an
elevated spot of ruddy tint, more darkly coloured in the
centre and abruptly marked off from the surrounding skin.
This fades, and is succeeded by the development of tubercles,
either in the affected spot or in the previously healthy skin.
During the presence of the coloured eruption the areas
involved are distinetly hyperasthetic, and when the tuberecles
appear the affected regions are as markedly anzsthetic. The
tubercular eruption has a great tendency to ulcerate, and
during this change there is a foul smell. Tubercular leprosy
1s most common on the face, mamme, genitals, and
extremities.  Anwsthetic leprosy makes itself known by
localised attacks of pain and tenderness, especially confined
to the arm and leg, and particularly along the course of the
ulnar nerve, caused by a deposit of new tissue involving the
nerves. After this has for some time been present, pigmented
or blanched spots appear, especially on the back, shoulders,
arms, nates, and thighs, attended by ansthesia, but without
any tendency to spontaneous ulceration. As the sensibility,
however, is greatly impaired, bruises, cuts, and burns are
frequently met with, and the wounds take on an unhealthy
action, ending in ulceration and gangrene.

Epithelioma assumes the most varied forms, but ulcera-
tion is the most characteristic appearance which it presents,
It usually begins as a small tubercle, with spreading indura-
tion and subsequent ulceration, but there may be simply an
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ulcer with scarcely apparent hardness around it. Tn the
former case the disease tends to spread rapidly; in the
latter it is much more gradual in its progress.

AFFECTIONS OF THE APPENDAGES OF THE SKIN,

The mails undergo changes from certain circulatory dis-
orders, and it has already been said that in the eyanosis
resulting from chronic circulatory and respiratory affections
there is a tendency to clubbing of the fingers and arching of
the nails. In severe illnesses affecting the general nutrition
the growth of the nails becomes impaired, and they show,
after recovery has taken place, transverse depressions corre-
sponding in their distance from the lunula to the length
of time that has elapsed from the date of the illness, In
addition to this impairment of growth from general causes,
the nails may atrophy or hypertrophy irrespective of the
state of the system as a whole. The nails undergo chronic
inflammatory processes in pityriasis, lichen, and psoriasis,
and the matrix is the seat of acute inflammation in onychia,
This affection may be simple or syphilitic in its nature,
and it varies in degree from a gentle subacute inflamma-
tion leading to indolent ulceration and loss of the nail,
to severe erysipelatous inflammation, often going on to
NEeCrosis,

The hair may jundergo changes in its amount, in its
texture, or in the quantity of pigment which it contains,

An abnormal growth of hair in regions which usually have
but little is known as hirsuties or hypertrichosis. The
opposite condition, a deficiency of hair in those places
usually covered, is known as baldness, alopecia, or atrichosis.

Changes in the texture of the hair lead to a fragile condi-
tion termed trichorexis, in which the hair breaks across,
leaving a ragged end.

Diminished development of pigment leads to grey or white
hair, and the condition is termed canities.
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The parasitic diseases of the hair will be described after-
wards, along with the other parasitic skin diseases,

The sebaceous glands are liable to be affected by certain
conditions, which may best be grouped in three classes:—
excess, deficiency, or alteration of the secretion; retention
of the secretion ; and hyperemia of the gland.

An excessive secretion of sebaceous matter constitutes the
condition termed seborrheea, or, more correctly, steatorrheoea.
This occurs in two forms, one in which the secretion 1s
oily, and the other in which it dries up in the form of crusts
and scales.

A diminished secretion, or asteatodes, is often found in
wasting, especially connected with such diseases as diabetes,
and it is one of the symptoms of xeroderma and ichthyosis,
which have already been mentioned under their proper head
of hypertrophy of the epithelium.

An altered appearance of the secretion is on rare occasions
met with, and receives the term allosteatodes. The most
frequent change is one of colour, and the two tints which
have been seen most commonly are yellow and black.

Retention of the sebaceous secretion wn the follicles is
seen in comedones, small papules with a central pit of
dark colour, due to accumulated dirt. It is also pent up
within the glands in milinum, formerly termed strophulus
albidus.  This affection is caused by obliteration of the
ducts, and the appearance is that of small rounded papules
of whitish colour. The entire gland is distended by retained
and altered secretion in molluseum, where each lesion consists
of a soft umbilicated tumour of a circular or oval outline,
usually with a small opening into the interior, through which
the yellow contents may be seen and squeezed out. Lastly, in
sebaceous cysts, often growing to a considerable size, the
secretion, usually altered and smelling foully, is retained
within a strong lining membrane. Such cysts appear to be
caused by blocking of the ducts,

Hyperemic changes consecutive to retention of the secre.

i
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tion take place in the sebaceous glands, giving rise to two
well-marked affections.

In lichen scrofulosorum there are groups of yellowish or
brownish red papules seated at the opening of the follicles,
and caused by exudation into the tissues around the glands.
These papules frequently become purulent,

Acne is characterised by the presence of distinet papules
appearing at the seat of comedones, which are the exciting
cause of the hyperemia, with a great tendency sometimes to
induration, and at other times to pustulation, When the
pustulation 1s severe, pits of cicatricial tissue are left behind,
as in smallpox,

The sudoriparous glands, like the sebaceous, are apt to be
the seat of diseased action. This shows itself by changes
in the amount and nature of the perspiration, or by retention
of the secretion,

The perspiration may be excessive in amount, Such a
state is termed hyperidrosis, and it is usually the result of a
constitutional condition, the effect of some nervous influence,
or the accompaniment of the later stages of the febrile con-
dition. When it is at once increased in amount, and at the
same time retained, the condition of dysidrosis, to be men-
tioned below, is caused.

The sweat is diminished in some general diseases, as
diabetes and the early stages of the febrile state, as well as
in such skin diseases as xeroderma and ichthyosis. A lessened
amount of the secretion is termed anidrosis.

Changes in the nature of the perspiration are often grouped
together under the generic term paridrosis. When the per-
spiration putrefies readily there is an intensely disagreeable
odour, and the condition is called bromidrosis or osmidrosis.
It is at times highly charged with effete nitrogenous sub-
stances, giving the characteristic smell of urine. The condi-
tion has been termed uridrosis, and is common in chronic
renal diseases. The colour of the sweat has been observed
to undergo changes, and a term chromidrosis has been coined



INTEGUMENTARY SYSTEM. 35

to meet this exigency. Coloured perspiration has been de-
scribed by many writers, and appears to be caused by the
presence of pigment derived from indican or from blood.

Retention of the perspiration gives rise to the formation
of little vesicles containing clear fluid. The common cause
of these vesicles is inactivity of the gland, as in the early
stage of a fever, allowing the collection of epithelial cells
over the opening of the duct, followed by renewed activity,
as in the crisis of a fever. When the vesicles—which, as
already said, are in the horny layer—contain clear fluid the
condition is that of sudamina, and when the contents are
milky the term miliaria is employed.

When the perspiration is increased in quantity, and at the
same time is refained by epithelial cells, painful and tender
vesicles appear, with a great tendency to coalesce and form
bulle, terminating in exfoliation and excoriation. This con-
dition is known as dysidrosis.

Parasiric SKIN DISEASES,

Certain appearances, caused by the attack of insects, have
already been noticed amongst the hemorrhagic affections of
the skin, and require no further comment in this place.
There are, however, some extremely definite disorders due to
animal and vegetable parasites, which must be fully described.

Diseases due to Animal Parasites.— Pediculosis or
phtheiriasis is the term employed to denote the ill-defined
effects arising from the presence of one or other of the
species of Pediculus, or the louse. The Pediculus corporis
lives in the clothes, but feeds on the blood of the person
subject to its attacks. The insect, whose body is oval in
outline, is pale grey in colour, and is provided with a
proboscis, which it inserts into the eutaneous follicles in
order to suck the blood of the vietim. The characteristic
lesion is a pale papule, with a point of haeemorrhage in its
centre. This is intensely itchy, and leads to scratching,
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which causes such secondary effects as hypersemia and ex-
coriations, followed by pustules and crusts. The Pediculus
capitis lives in the hair of the scalp. It is a smaller insect
than the Pediculus ecorporis; it has a triangular head, and
dark markings on the sides of its body. It deposits its eggs
on the hairs, each egg being attached to a hair by a short
stalk and furnished with a lid. By sucking the follicles of
the scalp they cause considerable itching, and the scratching
which follows induces degrees of irritation which may even
reach suppuration and swelling of the glands of the back of
the head. The Pediculus pubis is found amongst the hair of
the pubes, to which it firmly clings. It 1is still smaller
than the species last described, and has a very irregular
form, By its attacks it causes various lesions on account
of the scratching induced by the irritation set up.

Scabies is caused by the dearus scabiei, which burrows in
the cutaneous tissues. This arachnid is oval in shape, and
is provided with strong jaws and four pairs of legs. The
male animal is smaller than the female, and has a sucker on
each of the hind legs. The upper surface in both has a
number of spinous processes, which are directed posteriorly.
The eggs are oval in outline, and have a double line as seen
under the microscope. The young acarus presents different
appearances, according to its degree of development. The
female burrows in the epidermis, forming elongated tunnels
or,cuniculi, in which she deposits the eggs. The male does not
burrow so deeply. The cuniculus is a white ov grey line,
unless it is rendered darker by dirt, and is often obscured by
a papule or vesicle caused by the irritation set up by the
parasite. The most common seats of these burrows are the
webs of the fingers, the inside of the wrists, the front of the
thighs, and the front of the abdomen,

As a consequence of the itching, the patient scr&t@es the
affected parts and causes a great variety of lesions, which for

the most part are apt to simulate eczema.
Diseases due to Vegetable Parasites.— The vegetable
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parasites which cause diseases of the skin consist in every
case of a mycelium with spores, and it is of Inverest to note
that they may be artificially cultivated in suitable media.
Tinea favosa or favus is caused by the presence of a parasite
named Achorion Schinleindi, and occurs in small patches. At
first these patches are somewhat red in colour, and the hair
upon them looks dull and dry. They afterwards become

F16. T, —dchorion Schinleinii.

scaly, assume a yellow colour, and, from being fixed in the
centre, have a eupped appearance. When the yellow crusts
are removed, the surface below is greasy, and may have a
mouse-like smell,

_ The crusts, on microscopic examination, are found to con-
sist of the mycelium and spores, with epithelial cells, pus
cells, and granular débris, In order to obtain a clear view
of the parasitic growth, a piece of one of the crusts is to be
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soaked in water containing some liquor potasse before
examination. It will be found, as in Fig. 7, to consist of
long branching filaments of elongated bodies united to form
rows, and of small spores.

Tinea trichophytina is the result of the growth of the
TPrichophyton tonsurans, and, according to the situation of the
disease and its corresponding effects, it is subdivided into
three varieties,

Tinea tonsurans, or ringworm of the scalp, affects the hairy
portions of the head. It makes its appearance in the form
of circular or oval patches, varying in colour with the com-
plexion of the patient, from straw to lavender. These are
sometimes, but not often, surrounded by a zone of small
vesicles. After a little time the patches become branny from
the development of fine scales of epithelium, and stubbly
because of the short, rough, broken hairs which project from
them. It leads to areas of more or less complete baldness.
If there is any difficulty in the diagnosis at an early period
of the disease, Duckworth’s chloroform test may be em-
ployed. This consists in the application of chloroform
either to the growing hair, or to hair which has been
pulled out; the chloroform is allowed to evaporate, and
the hair when dry is found to have assumed a white colour if
diseased.

Tinea barba, or ringworm of the beard, makes its
appearance in the form of circular spots of a red colour,
which afterwards become scaly and have a tendency to
induration. The hair becomes dry and dull, and liable to
break up or fall out, while the follicles frequently give rise
to the formation of pus, leading to crusts.

Tinea circinata, or ringworm of the body, usually begins
as a small pink or rose spot of circular shape, which may be
vesicular round its margin, The colour fades at the centre,
and the pateh begins at this point to assume a scaly appear-
ance, while it steadily extends in all directions. At times
the lesion may be more severe than this, and the patch may
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become thick and hard from serous infiltration, becoming not
at all unlike chronic eczema.

In the two first-named varieties of ringworm the hairs
should be carefully examined under the microscope, and this
should also be done with the scales in ringworm of the body.
The hairs and scales should be soaked for a short time in

Fra. 8.—Tvichophyton tonsurans,

diluted liquor potasse before examination, in order to
render the recognition of the parasite possible. It appears
as mycelium and spores, the former being in the form of
long slender filaments which are jointed; the latter are
small and round. This is shown in Fig. 8,

Tinea versicolor is caused by the growth of a parasite
called Microsporon furfur in the skin. It oceurs in the form
of raised patches of irregular shape, which vary in colour
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from a pale fawn to a dark brown, and are rough from
the presence of branny scales, easily removed. These patches
tend to increase in all directions, and by coalescing form large
areas of discoloured skin. It is rarely found on any of the
exposed parts of the person, the most common seats being
the front and back of the body. By being scaly and

Fra. 9.—Microsporon funfur.

elevated above the general surface of the skin it can, as a
rule, be easily distinguished from chloasma, but in case of
doubt the microscope should be used.

When a few of the scales are soaked in liquor potasse and
examined under the microscope the parasite may at once be
detected. It consists, as in Fig. 9, of a mycelium, the
filaments of which interlace to form a network, and round
spores which are seen in groups within its meshes,
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SypHILITIC SKIN DISEASES,

A word may be said with regard to the characters of those
skin diseases which are the result of syphilis. It cannot be
too strongly urged that this affection may be the cause of
almost every type of eruption, and it may be laid down as a
general rule that there is usually an entire absence of all
subjective symptoms, _

Too much has perhaps been made of the colour of the skin
affections. These are commonly described as being of a
copper colour, but this is to be taken with some reservation.
In the early rash of syphilis the colour of the eruption is
pink or rosy, but the longer the rash remains the deeper
becomes the tint, various shades of a ruddy brown hue,
including a copper colour, being reached, and a pigmented
area being frequently left after the disappearance of the rash.
This pigmentation is a very frequent sequel to all kinds of
syphilitic skin diseases; even in rupia the bright white scar
left after the ulceration has healed is surrounded by a
dusky zone,

The form of the disease is to be noted ; it is very com-
monly circular or crescentic, or it may be the result of the
union of several patches of such shapes, giving rise to more
complicated outlines.

The distribution is very commonly symmetrical in the
early manifestations of the disease, but this tendency to
symmetry is not nearly so often to be seen in the later
rashes,

The situation of the rash in early syphilis is usually on
the front of the body or the flexor aspect of the limbs.
Here again the later manifestations of the disease are not so
regular in their site.

One of the most characteristic points in regard to
cutaneous syphilides is the great tendency to the co-existence
of several types of disease side by side. If several distinct
kinds of skin disease are present at one and the same time,
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CHAPTER V.

CIRCULATORY SYSTEM.

ANATOMICAL RELATIONS OoF THE HEART AND GREAT
Broop VESSELS,

LimiTs AND RELATIONS OF THE HEART.

For purposes of physical examination it is convenient to
regard the heart as presenting a base, an apex, and three
gsides. The base, as seen from the front, is formed from right
to left by the superior limit of the right auricle and its
appendix, and the junction of the pulmonary artery with the
conus arteriosus.of the right ventricle. It extends approxi-
mately from the level of the third left costal cartilage, a short
distance from the edge of the sternum, to the corresponding
rib on the right side, or to the interspace above it—that is, the
second interspace,—and to about an inch to the right of the
sternum. The apexr is under the fifth left space, between the
mammary and parasternal lines (the former being a line from
the middle of the clavicle to the middle of Poupart’s
ligament, the latter a line midway between it and the
edge of the sternum), and is formed by the left ventricle.
The 7ight edge extends from the third right costal cartilage
to the junction of the fifth or sixth costal cartilage with the
sternum. This edge is convex, the convexity being directed
outwards, so that in the third and fourth spaces it is from
1 to 15 inches from the edge of the sternum : it is formed
exclusively by the wall of the right auricle. The inferior
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edge extends in a slightly curved line from the junction of
the fifth or sixth right costal cartilage with the sternum to
the apex : it is formed by the wall of the right ventricle and
the apex of the left. The left edge extends from the apex to
the level of the third left costal cartilage, where it joins the
base : it is formed by the wall of the left ventricle,

Fia. 10.—Position of cardiac orifices in relation to the surface of the chest.

Posteriorly the base of the heart is at the level of the
fifth dorsal vertebra, and the apex at the level of the eighth.

The groove marking the boundary between the right auricle
and ventricle is represented by a line drawn from the junction
of the third left costal cartilage with the sternum, downwards
and to the right, to the junction of the fifth or sixth right
costal cartilage with the sternum.

If the position of the four cardiac orifices be marked as
in Fig. 10, it will be seen that they are all included within a
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very limited area of the surface of the thorax. They may be
given thus—

Aortic orifice.—Sternum adjoining third Zeft cartilage.
One quarter of it is covered by the pulmonary
orifice.

Pulmonary orifice.—Second /left space and sternum ad-
joining.

Mitral orifice.— Left half of sternum at fourth cartilage.

Tricuspid orifice— Zeft half of sternum from fourth to
fifth cartilage.

Two of these, the pulmonary and tricuspid orifices, are
comparatively near the chest wall; while the other two, the
aortic and mitral, occupy a much deeper position in the
chest.

The left auricular appendix is opposite the second left
space, and to the outer side of the pulmonary artery, which
it touches.

The right auricular appendix lies behind the right half of
the sternum, on a level with the third cartilage.

These and some of the following relations are represented
in the frontispieces.

RELATIONS OF THE LARGE VESSELS ABOVE THE BASE OF
THE HEART.

The arch of the aorta lies behind the sternum, its trans-
verse portion crossing about an inch from the supra-sternal
fossa, that is, on a level with the second rib; on the right
side it projects somewhat into the second space and under
the second cartilage.

The innominate, the left common carotid, and left
subclavian arteries arise from the transverse portion of the
arch ; the first passing upwards to the back of the right

sterno-clavicular articulation, and the second to that of the
left.
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The superior vena cava lics to the ri ght side of the arch,
opposite the inner ends of the first and second cartilages and
intercostal spaces.

The left innominate vein is in contact with the upper
part of the aortic arch, its superior limit being nearly on a
level with the upper edge of the sternum.,

The pulmonary artery lies behind the sternal end of the
second left intercostal space for about an inch.

The left pneumogastric, phrenie, and superficial cardiac
nerves lie in front of the transverse portion of the aortic
arch, and the left recurrent laryngeal turns up under and
behind it.

Posteriorly the aorta reaches the spine to the left of the
body of the fourth dorsal vertebra, and at the lower part of
the body of the fifth it becomes the descending thoracic aorta.

PaysicaL EXAMINATION.

INSPECTION OF THE PRECORDIA.

The precordia is the part of the thorax situated in front
of the heart. Normally it is slightly bulged, as compared
with the corresponding part of the thorax to the right of the
sternum.

Precordial Pulsation (“Apex-beat”).— The impulse of
the heart against the thoracic wall is normally visible in the
fiftth intercostal space, about three inches from mid sternum.
This is known as the apex-beat. In relation to the nipple it is
in the space immediately inferior to it, and from half an inch
to one inch within it. In the normal condition the impulse
of the heart is visible at the apex only. The normal apex-beat
is produced by the impulse of the apex of the left ventricle,
but the term “apex-beat” is very loosely applied, and is
often used to denote the part of the precordia where pulsation
happens to be most marked. Thus it results that in many
morbid states the so-called apex-beat is not caused by the
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left ventricle at all, but by the right. In recording cases it
would be better if, instead of stating that the apex-beat is in
such or such a space, it were stated that pulsation is visible
in such and such spaces, while at the same time the position
of the pulsation should be indicated in relation to the
mammary line, whether within or without it, and also in
relation to the sternum.

Abnormal bulging occurs when the heart is much enlarged,
or when there is much fluid in the pericardial sac; in the
latter the bulging, especially of the intercostal spaces, may
be very marked. When the precordia is being inspected,
any abnormal bulging above the base of the heart ought to
be noted at the same time, but more special reference will be
made to this under inspection of the blood vessels.

Drawing in of the precordia, more especially of the inter-
spaces, during ventricular systole is sometimes present when
the pericardium has become adherent to the heart as a result
of pericarditis. This requires to be distinguished from the
falling in of the intercostal spaces, which occurs during
systole in some cases of effusion, and of enlarged and hyper-
trophied heart.

Irregularity in the time and force of the impulse cannot
be investigated so satisfactorily by inspection as by palpation.

Alterations in the Position and Area of the Cardiac Tmpulse.

Displacement downwards and outwards of the apex-
beat 1s the term used when pulsation is lower and farther to
the left than normal. The form of expression is, however, too
loose, and the position of pulsation ought to be more precisely
specified. The condition oceurs in hypertrophy and dilatation,
especially of the left ventricle. It is present in a still more
marked degree in aneurism of the aorta, when the aneurismal
sac 1s large: then there is a true displacement, the heart
being pushed downwards and outwards, so that it may even
be seen pulsating in the axillary line. It is displaced in the
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same direction when there is copious pleural effusion on the
right side.

Displacement upwards occurs when the heart is pushed
up. This is present most commonly in cases of great abdomi-
nal distention from tympanitis, ascites, or abdominal tumour,

Pulsation to the right of the sternum oceurs from dis-
placement of the heart to the right by a copious pleural
effusion on the left side: then its impulse is frequently seen
below the right nipple. It is also displaced to the right by
partial collapse or contraction of the right lung,

Pulsation of the right ventricle is very frequently present.
It is seen in the third, fourth, and fifth left spaces, in the last
of these extending outwards to within an inch or so of the
apex. This results from thinness of the chest walls, or is
caused by dilatation of the right ventricle, which may follow
upon mitral stenosis or regurgitation, or may be due to
obstruction to the pulmonary circulation, as in emphysema:
but it also occurs in conditions of debility and anzmia.
Emphysema is the least common cause of pulsation in the
interspaces mentioned, as in it the heart becomes covered with
lung, and in addition is displaced downwards, so that the
pulsation is more commonly epigastric. It is of the utmost
Importance that the position in which pulsation of the right
ventricle is to be noted should be thoroughly grasped. It is
still taught that pulsation in the epigastrium is the distine-
tive mark of dilatation of this ventricle. No doubt pulsation
in the upper part of the epigastrium does denote dilatation of
the right ventricle, and, as has been stated above, it may be
the only seat of pulsation in emphysema with dilatation of the
right ventricle; but pulsation in the spaces mentioned is
equally an evidence of the condition, and is much more
frequently present, and indicates a commoner degree than
epigastric pulsation. This is the inevitable teaching of
anatomical facts, and cannot be too strongly insisted upon, if
it is sought to acquire an intelligent comprehension of cardiac

changes.
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Pulsation in the second left space is not infrequently pre-
sent. It is sometimes caused by the distended pulmonary
artery, at other times by the dilated conus arteriosus of the
right ventricle,

Character and Rhythm of Pulsation.

The character of precordial pulsation varies considerably.
Besides variations in force, there is an undulatory or wave-
like pulsation, which may be present in pericardial effusion
or in dilatation of the right ventricle, if the ventricle is in
contact with the parietes.

The rhythm of pulsations at different points can be
satisfactorily demonstrated by placing small flags on the
chest wall. It can then be seen whether the pulsations are
synchronous with one another, or what their precise relations
are in point of time.

Negative Evidence from Inspection.

By this we mean the absence of positive evidence, as the
absence of bulging, or of pulsation, The importance of such
negative evidence must not be under-estimated. When no
impulse is visible it ought to be stated. Negative evidence
is not, however, necessarily of much importance, and this is
particularly so in muscular and fat people, where, in con-
sequence of the thickness of the parietes, there may be no
precordial pulsation visible.

PALPATION oF THE PRECORDIA.

The precordia is palpated by placing the hand flat on the
chest. By this means we feel the movements of the heart
as they are transmitted through the parietes. In the normal
condition the systolic impulse against the thoracic wall is
felt at the apex, while at the base the shock of the closure
of the semilunar valves can be felt when the thoracic wall is

E
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thin or the cardiac action excited. When the organ is feeble
its impulse may only be felt by making the patient bend
forwards ; when it is Aypertrophied the measured thud is
very characteristic,

Pulsation is felt over a wide area when the heart is
enlarged, and it usually corresponds with the area over which
it 1s visible,

Both the systolic impulse and the vibrations set up by the
closure of the semilunar valves are felt at the apex in many
persons, more especially in those with thin chests, or who are
clinically known as of a nervous temperament.

Irregularity in the time and force of the impulse occurs
in many morbid conditions, more especially in mitral lesion,
and in fatty, debilitated, and dilated hearts. It is also
present in some nervous affections.

Thrills are sometimes to be felt over the precordia, either
at the apex or at the base. The sensation has been compared
to the feeling experienced when the hand is placed on the
back of a cat when it is purring ; it has accordingly been called
frémissement cataire. They are most commonly produced at
the mitral, the aortic, or the pulmonary orifices. At the
mitral orifice they may be systolic, or diastolic, or distinctly
presystolic, and are felt at the apex: at the aorta or pul-
monary artery they are almost invariably systolie, and are
felt at the base. They are caused by narrowing of the orifice
at which they occur, and for their production the blood has
to flow with considerable force. As a consequence of this
they disappear if the nutrition of the cardiac muscle becomes
much impaired, and reappear with its rehabilitation.

Cardiography.—The movements of the precordia can be
registered by means of the cardiograph. Tracings obtained
by this graphic method show the sequence and duration of
the cardiac movements ; they give clear indications of such
abnormal vibrations as those causing reduplication of the
sounds of the heart, but afford less distinct evidence of the
vibrations producing murmurs, Cardiography has not yet
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been able to render any real service to clinical medicine, and
no more need be said about it in this place.

PERCUSSION OF THE HEART.

The percussion of the heart is divided into superficial and
deep, according as it is desired to delimit the part of the
organ uncovered by lung, or to find the precise size of the
organ itself. The former is the superficial or absolute dulness,
the latter the deep or relative dulness.

Superficial Dulness.

The superficial dulness corresponds with the part of the
heart uncovered by lung, and lies within the notch in the
left lung, and between it and the margin of the right lung.
What has really to be done in defining the superficial dulness
1s to find the edge of the lungs. Percussion must be very
light, as the edge of lung overlying the heart is very thin at
1ts margin, and all trace of clearness in the sound must dis-
appear before it is inferred that the margin of the lung is
passed. Normally the superficial dulness extends from the
fourth to the sixth left costal cartilage, and extends outwards
to about the junction of the cartilages with the ribs. The
part of the heart under the sternum which is uncovered by
lung is not so readily defined, but can be made out by
comparing the percussion sound on the sternum above and
below it.

The clinical value of the superficial dulness is not great,
and many clinicians have entirely abandoned its investigation.
When, however, the heart is much enlarged, or when there is
much pericardial effusion, the area of this dulness is extended
as the organ approaches the chest wall and pushes the lung
aside. On the other hand, when the volume of the lung is
increased, as in emphysema, the area of dulness is diminished,
for the edge of the left lung approaches nearer to the middle
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line and covers more of the heart. Emphysema of the edge
produces the same result.

Deep Dulness,

The deep dulness of the heart is, on the other hand, of
very great importance and value to the clinician, for by means
of 1t he can determine its exact size and position in the thorax.
The percussion in this case must be strong, and it requires
to be understood that the change in the percussion sound
as we pass from lung only to lung with heart below it is at
first very slight, indeed almost imperceptible to the untrained
ear, although 1t becomes more distinct the nearer we approach
the sternum, and, consequently, as the depth of lung overlying
the heart diminishes, Perhaps the greatest difficulty in the
percussion of this organ is the acquirement of confidence
in our observations, for the organ as it lies in the thorax
is covered by a greater extent of thoracic wall than is quite
appreciated by clinicians as a rule. It is also to be re-
membered that the large vessels above the base of the heart,
and under the sternum and adjoining cartilages and spaces,
act as a solid body to percussion. As a consequence of this,
their dulness is continuous with the cardiac dulness, and we
make a rule of defining both., The method we use is as
follows :—We begin to percuss, in the outer half of the first
or second space on the left side, and percuss strongly, always
moving inwards, until a slight alteration in the sound is
perceived, and at that spot make a mark ; the second or third
and succeeding spaces are percussed in the same manner,
always being mindful to begin far out, so as to get a pure
lung sound to start from, and in each space a mark is made
where dulness begins. If it is desired, a similar proceeding
may be followed with the ribs, but as a matter of fact it %s
superfluous, for if we have a mark in each space (a dot is
sufficient) all that is necessary is to join them by means
of a line, and thereby a very accurate outline of the left
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edge of the heart, as it lies in the pericardium, and of the
vessels at its base, is obtained. In this way the true apex of
the heart is found, a point of importance when auscultation
is followed, and which is to be distinguished from the
precordial pulsation in other positions, often erroneously

F16. 11.—8Showing percussion of the heart and liver, the kind of shading
indieating the degree of dulness. The vertical lines show the deep or

relative, and the horizontal the superficial or absolute dulness. (From
a photograph.)

called the apex-beat. A like proceeding is adopted to define
the right edge of the vessels at the hase and the right edge
of the heart. With reference to the latter, however, it is to
be remembered that the depth of lung between the parietes
and the part of the heart to the right of the sternum is con-
siderable, and that the difference in sound when we pass from
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lung to lung with underlying heart is correspondingly slight.
Lastly, there is to be considered the delimitation of the lower
border of the organ. If the right and left borders have been
completed, a line drawn to join their inferior limits gives this
border with sufficient accuracy for all practical purposes. The
delimitation of the border by percussion is usually regarded
as impracticable owing to the organ being in such close
apposition to the liver. This is, however, by no means
invariably the case, for there can often be made out a dis-
tinet difference in the percussion sound and sense of resist-
ance over the two organs, which, by observations verified on
the dead body, is found to accurately indicate their respective
limits.

The preceding diagram represents the superficial and deep
dulness obtained by percussion after the method given above,

The cardiac dulness is increased in area in all conditions
in which the organ is enlarged, and when there is pericardial
effusion. The dulness given by the vessels at the base is
increased, both in intensity and extent, in dilatation and
aneurism of the aorta,

The position of cardiac dulness is of course altered if there
18 any alteration in the position of the organ, as when it is
displaced to the right side, or downwards and outwards, or
downwards only, or upwards. These have also been referred
to under inspection and palpation. It is unnecessary to dwell
in detail on the position of the dulness in all these, but
the displacements must be kept in mind, and accuracy in
determining their limits will be attained by practice.

AvuscurLTATiON OF THE HEART.

When the stethoscope is placed on the precordia the sounds
produced by the heart are heard. They are two in number,
and are commonly represented by the two monosyllables
lab-diip.

The first sound corresponds with ventricular systole,
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and for purposes of physical diagnosis may be regarded as
mainly caused by the closure of the auriculo-ventricular valves,
that is, the mitral and tricuspid, and only in an unimportant
degree by the sonorous vibration emitted by the contracting
muscular substance. At the same time it is to be understood
that the strength of the muscle determines the vigour of the
contraction, and therefore the vigour with which the auriculo-
ventricular valves close.

The second sound is caused by the closure of the semilunar
valves (the aortic and pulmonary), and marks the beginning
of ventricular diastole.

The first or systolic sound is heard best at the apex and
over the right ventricle, and is less distinctly audible at the
base,

The second or diastolic sound is, on the other hand, best
heard over the base of the heart; the aortic second sound
being heard best in the second right space, while the pul-
monary second sound is heard best in the corresponding
space on the left side: it is also audible over the entire
sternum, and over the body of the heart as far to the left
as the apex. The second sound is normally louder in the
aortic than in the pulmonary area.

For convenience in describing auscultatory signs, the
precordia is divided into four areas, called respectively the
mitral, tricuspid, aortic, and pulmonary. The mitral area is
represented in Fig. 12 as occupying an area about two inches
in diameter, the centre being the apex. The tricuspid area
embraces the area from the third to the fifth intercostal spaces
on the left side and the adjoining sternum, the centre of
which is shown in the figure. The aortic area is usually
given as the inner end of the second right cartilage or second
space ; in the figure it has been placed in the former
situation. The pulmonary area is the inner end of the
second left space,

At the base the first or systolic sound is partly caused
by the closure of the auriculo-ventricular valves, but in part
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by the vibrations of the walls of the aorta and the pulmon-
ary artery, from their sudden tension as the blood 1s driven
into them by their respective ventricles,

The relative intensity of the two sounds at the apex,
over the right ventricle midway between the apex and the

!

Fig. 12,—Showing precordial areas. 4. Aortic area; P. Pulmonary area ;
T, Tricuspid area ; M. Mitral area.

edge of the sternum, over the lower half of the sternum,
and in the aortic and pulmonary areas, ought to be carefully
studied, for, although there is considerable variation in
different healthy individuals, valuable indications are
sometimes obtained from such observations in abnormal
conditions,
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Modifications of the First Sound.

(2.) Diminution in the intensity of the first sound as
heard at the apex oceurs in all conditions in which the strength
of the left ventricle is impaired. This is often notably the
case in febrile diseases ; to a certain extent in cachectic and
wasting diseases, although not to the same extent as in febrile
. diseases; in anmmia and debility, from various causes ;

Bl el

Fia. 18.

Mormal first and Diminished
second sounds. first sound.

and in fatty heart, whether due to fatty degeneration of the
muscle of the ventricle or to deposit of fat on the surface
and between the muscular fibres. In fat persons, especially
women, the sounds may be faint from the thickness of the
chest wall overlying the heart, but in persons of this type
the strength of the organ is also not infrequently impaired.
It is of the utmost practical importance to be able to
estimate the power of the left ventricle by auscultation, and
the student ought to avail himself of every opportunity of
listening to hearts and analysing the loudness of the sounds
at the various points already indicated. To form a correct
estimate, it is necessary to auscultate over the apex,—not the
apex-beat necessarily, for, as has been already pointed out,
the “apex-beat” is frequently caused by the right ventricle.
The position of the true apex, when there is doubt, must be
determined by percussion (page 53). If, instead of auscul-
tating at the true apex, we do so over the part of the chest
which covers the right ventricle, the first sound may be loud,
although the muscle of the left ventricle is degenerated ; this
is because the sound produced by the right side of the heart
is as a matter of course heard best immediately over it, and
because the muscle of the right ventricle may be compara-
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tively strong, although the left is weak, The state of the
pulse, as regards both frequency and strength, depends
mainly on the frequency and vigour of the contractions of the
left ventricle, and it ought always to be examined before
a definite opinion is formed as to the condition of the
ventricle. The neglect of these precautions leads to many
errors, Further, it must not be forgotten that temporary
excitement, such as the excitement caused in the majority of
persons by being subjected to physical examination, stimu-
lates the heart to increased vigour, and therefore to a louder
first sound and a stronger pulse. If, therefore, an opinion be
formed by a rapid examination under such circumstances, it
will most probably be incorrect. Even when the first sound
18 80 weak as to be inaudible at the apex, the second sound
may continue to be distinetly audible there, and may give
the erroneous impression of being accentuated. When the
first sound is thus inaudible, all that is heard at the apex is
of course the dip-diip-dilp of the second sound, with a
longer or shorter silence in hetween. Instead of the some-
what grave tone of the second sound, it often becomes
clicking in character.

(b.) Increase in the intensity of the First Sound.—
This may present two varieties. In one form the sound is
long and grave (as distinguished from short and sharp), a
like impression being conveyed to the mind of the observer
by the character of the impulse communicated through the

o

Fic. 14.
Normal first and Accentuated
gecond sounds. first sound,

stethoscope to the head. When the sound has this character,
it 1s followed by an abnormally loud second sound. It occurs
when the left ventricle is hypertrophied and its musele well
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nourished. It is present most typically in cases of cirrhotic
kidneys, and in some cases of aortic stenosis and aortic
aneurism,

In the second variety the first sound is short and sharp,
and is not of the same diagnostic importance as the first
form. It occurs in persons with healthy hearts who have
thin chests, and from comparatively unimportant causes, as
mental emofion or slight excitement, flatulence or other
symptom of indigestion, or a little extra physical exertion.
The individuals who are classed as ‘“nervous” frequently
present this peculiarity of the cardiac sounds. It also occurs
in febricul®, and may be present at the onset of any acute
febrile disease.

(c.) Modifications in the tone of the First Sound.—
The first sound is liable to various modifications in tone,
some of which may be noted. It may be short and sharp,
long and grave, flopping, or impure. The two last are not
infrequently mistaken for murmurs, and sometimes indicate
a condition in which murmur may be developed later or on
exertion.

(d.) Alterations in Rhythm—Reduplication of the First
Sound.—This is best understood by considering it as the
first sound with a break or notch in it, as may be represented
graphically as follows :—

10

F1a. 15.
Normal first and Reduplicated
gecond sounds. firat sound.

There 1s some difficulty in absolutely determining the cause
of the phenomenon, but the two main views entertained as to
its mode of production are—(1.) that it is caused by non-
synchronous closure of the mitral and tricuspid valves; (2.)
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that it is due to non-synchronous tension of the cusps of the
same valves. It occurs in lesions of the auriculo-ventricular
valves, usually when compensation hag failed.

Irregularity presents much variety both in time and
strength.  No two successive sounds may correspond, or
there may be a few intense sounds followed by a number of
weak ones. It is a marked feature in many cases of mitral
lesion, of fatty heart, and in some cases of debility, especially
during or following acute illness.

Intermittence is the missing of a contraction, and therefore
of the sound. It is to be distinguished from irregularity.
Its cause is not always apparent, but it may occur in
dyspepsia in gouty persons, while at other times it appears to
be a neurosis, and in some persons is habitual and of no
practical bearing. The number of intermissions should be
noted in relation to the number of beats as 1 in 10, 12, or
whatever the number may be.,

Modifications of the Second Sound.

(2.) Diminution in the intensity of the Second Sound
occurs in all conditions where the power of the ventricles is
diminished. The blood, under such circumstances, is pro-
pelled into the aortic and pulmonary arteries with less vigour,
and also in diminished volume, and as a consequence the
elastic recoil of these vessels is lessened. It is reasonable to
assume that if the ventricles be materially weakened, the
volume of blood propelled by each systole must be reduced—
that, in fact, the ventricles do not empty themselves to the
extent they do normally. That this must be the case is
borne out by the results observed in fatty heart where the
pulmonary circulation and the systemic venous circulation
become engorged. That the intensity of the second sound
depends on the elastic recoil of the vessels is abundantly
proved by physiological and pathological observations.

(b.) Accentuation of the Second Sound may have its seat
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at either of the arterial orifices. The method by which it 1s
determined at which orifice the accentuation occurs is as
follows :—-The second sound, it will be remembered, is nor-
mally louder in the aortic area than in the pulmonary ; when,
therefore, it is as loud, or louder, in the pulmonary area than
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Fia. 16.

Normal first and Accentuated
second sounds. second sound.

in the aortic, it indicates accentuation of the pulmonary
second sound. Accentuation of the aortic second sound can
only be estimated by a knowledge of its average loudness
under normal conditions.

Accentuation of the pulmonary second sound results from
obstruction to and consequent heightening of the blood-
pressure in the pulmonary circulation, whether due to valvular
lesion at the mitral orifice, or to lesions of the lungs them-
selves, such as emphysema, ete., which obstruct the capillary
circulation.

Accentuation of the aortic second sound depends on
obstruction in the arterial circulation, and is a concomitant
of chronic renal disease, more especially in its cirrhotic
forms ; it also occurs in atheroma, dilatation, and aneurism
of the aorta.

(c.) Modifications in the tone of the Second Sound.—
In addition to those already referred to, the second sound has
in some cases a flopping character, which indicates a want of
tonicity or of tension in the vessel, usually the result of a
weak ventricle with the systemic arteries not either thickened
or atheromatous. It is frequently present in febrile conditions,

(d.) Alterations in Rhythm —Reduplication of the
Second Sound.—This may, like reduplication of the first
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:s,r:mnd, be regarded as the second sound with a break or notch
In it, and is graphically represented as follows —

el

A, B.
Fia, 17.
Normal first and Reduplicated and
second sounds, accentuated second sound,

It may, however, be much more marked than this, the
second part being distinctly separated from the first, although
immediately following it.

It is caused by non-synchronous closure of the aortic and
pulmonary valves, and results from alteration in the relative
tensions of the aortic and pulmonary arteries. It occurs most
commonly in cases where the tension in the pulmonary artery
is greatly increased, and where at the same time there has
been a proportional lowering of that in the aorta. It is best
heard over the sternum at the level of the pulmonary and
aortic orifices, but can often be heard over the entire precordia,
and very distinctly at the apex.

Irregularity and intermittence accompany similar altera-
tions in the first sound.

CArpIAC MURMURS.

Cardiac murmurs or bruits are abnormal sounds present
in morbid conditions of the heart. They are divided into
exocardial and endocardial.

FErocardial Murmurs.

The commonest exocardial morbid sound is pericardial
friction, the result of pericarditis. This sound is synchronous
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with any or all of the cardiac phases, and is rubbing,
grating, rasping, or creaking in character. It is distinguished
from the friction of pleurisy by being synchronous with
the movements of the heart; consequently its rhythm and
frequency differ from those of pleuritic friction, in which
they are synchronous with the movements of respiration.
Friction is usually heard first and best at the base of the
heart. When the intercostal spaces are thin, the friction
sound can be made longer and rougher by pressing firmly
with the stethoscope; care must be taken, however, not to
give the patient pain by this proceeding.

In persons with thin chest walls and a dilated right
ventricle, the pulsations of which are well marked in the
interspaces to the left of the sternum, a rubbing sound re-
sembling friction can occasionally be produced by pressing
firmly with the stethoscope in an intercostal space. This
must not be confused with friction the result of pericardial
inflammation,

Pleuro-pericardial friction is the term used to denote the
sound produced by the rubbing of the inflamed pleural surface
of the pericardium against the inflamed visceral pleura in
contact with it. The friction in this condition is, as a rule,
heard only during inspiration, and when it accompanies the
cardiac systole; it usually disappears with expiration, but
it may continue to be faintly andible even then with each
cardiac systole. Even in the latter case, however, it becomes
much louder during inspiration,

If air and fluid be present in the pericardial sac, splashing
and churning sounds, metallic in quality, are produced, but
this 1s rarely met with, and usually results from puncture
from without.

When, as a further result of the pericardial inflammation,
serum is exuded into the sac, friction disappears owing to
the two lymph-covered surfaces being kept separate. When

the fluid is reabsorbed or artificially removed the frictiou
reappears,
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Endocardial Murmurs.

Endocardial murmurs are produced at the various orifices
of the heart; at the left or right auriculo-ventricular orifice,
or at the aortic or pulmonary orifice. They usually result
from coarse pathological changes in the valves, or the
endocardium adjoining them, or from a combination of these,

Other causes leading to their production will be referred to
later.

Tvme of Murmurs.

The time of murmurs is the first point to be considered.
For clinical purposes we may regard a cardiac revolution as

YD

F16. 18.—Diagrammatic representation of the cardiac eycle (after Gairdner).
The inner circle shows the movements of the heart : AS = auricular
gystole, VS=ventricular systole, and VD =ventricular diastole. The
outer circle shows the normal sounds of the heart : 1 = first sound,
and 2 = second sound. The narrow circle between them is divided
into hundredths of seconds in order to have the opportunity of giving
an accurate representation of the actual duration of each phase.

consisting of an auricular systole, a ventricular systole, and
a ventricular diastole ; and all endocardial murmurs oeccur
during one or other of these, Murmurs may be produced at
the auriculo-ventricular orifices, mitral or tricuspid, at any
one of those times, but at the arterial orifices, aortic and
pulmonary, murmurs can only arise during ventricular



CIRCULATORY SYSTEM. 65

systole and ventricular diastole. Murmurs are timed either
by placing the hand over the apex-beat, or the finger on the
common carotid at the same time as the ear is applied to
the stethoscope. The latter is the preferable method. The
radial pulse must not be taken, as it is appreciably later in
time than the first sound.

Murmurs occurring during the systole of the auricles are,
as will be seen below, termed presystolic, because they precede
the ventricular systole, and precede therefore the first sound.

F1g. 19.—Presystolic murmur. In this and the five similar diagrams a
murmur is distinguished from a sound by the double shading.

Murmurs occurring during the systole of the ventricles
are termed systolic, and accompany or replace the first
sound.

Fia, 20.—8ystolic murmur,
I
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Murmurs oceurring during the diastole of the ventricles

are termed diastolic. They accompany, replace, or follow
the second sound.

Fia. 21.—Diastolic murmur.

Murmurs occurring during different phases are often found
in association in the same case. Presystolic and systolic,
systolic and diastolic, or even presystolic, systolic, and

Fia. 22.—Presystolic and systolic murmurs coexisting.

diastolic murmurs may all coexist. They are represented
graphically in the accompanying figures.



CIRCULATORY SYSTEM. 67

Fia. 23.—Systolic and diastolic Fic. 24.—Presystolie, systolic, and
MUrmurs coexisting. diastolic murmurs coexisting.

Murmurs at the Aortic Orifice.

Taking first the murmurs produced at the orifices on the left
side of the heart, we begin with those at the aortic orifice.

Aortic systolic murmur is synchronous with the systole
of the left ventricle, and therefore coincides in time with the
apex-beat and the carotid pulse. It may be caused (1) by
partial adhesion of the cusps to one another ; (2) by thicken-
ing and roughening of the cusps, or calcareous deposit at
their junction with the endocardium ; (3) not infrequently
by a calcareous mass on the endocardium between the base of
the anterior cusp of the mitral and the base of the aortic
cusps, the region known to anatomists as the intervalvular
space of Sibson ; (4) by a roughened cusp the result of Imjury ;
and (5) by aneurism, or even a slight degree of dilatation
of the aorta above the aortic valves. In the first four cases
the murmur is the result of obstruction to the current
of blood driven from the ventricle into the aorta during
its systole; in the fifth it is due to the dilatation of the
aorta. producing a condition analogous to obstruction at
the orifice of the artery, and which may be referred to as
relative stenosis. In the one case the blood passes through
an abnormally small orifice into a normal part beyond,
while in the other it passes through a normal orifice into
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an abnormally dilated part beyond. The latter condition is
thus equivalent, from a physical standpoint, to the former.
The physical explanation of the production of a murmur
under these conditions is, that when a fluid passes through
an opening narrower than the space beyond it, a fluid vein is
produced, and whenever this occurs a murmur results. For
further information regarding the formation of fluid veins a
work on physics may be consulted.

Aortic diastolic murmur occurs during diastole of the
ventricle. It is caused by the blood pouring from the aorta
into the ventricle, as a result of the valves not closing the
orifice as they normally do. The lesion of the valves which
most commonly produces this murmur is shrinking and
thickening, but perforations or rupture, and vegetations
or calcareous nodules on them, also give rise to it. Large
vegetations or calcareous nodules prevent the edges of the
cusps coming into contact and overlapping, and thus an aper-
ture is left through which the blood escapes into the ventricle.

Aortic murmurs are represented in the Figures 25 and 26,

Fia. 26.—Showing aortic diastolic
murmur from incompetence.
Ventricle filling from auricle at
same time,

Fio. 25.—Bhowing aortic systolie
murmur from stenosis, Mitral
valve closed.

The arrows indicate the direction of the blood-stream.
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Murmurs at the Mitral Orifice.

Mitral systolic murmur is produced by part of the blood
in the ventricle being driven during systole, into the auricle,
owing to the auriculo-ventricular orifice being imperfectly
closed by the mitral valve. This commonly results from
shrinking and thickening of the cusps, the cusps being either
too small to close the orifice, or too rigid to admit of their
sufficiently fine adjustment. It also occurs where there is no
disease of the valve, but when the ventricle is dilated and
enfeebled ; then either the orifice is dilated so that the cusps
are too small to close it, or the muscle, owing to weak action,
does not sufficiently contract the orifice to enable the valve to
close it.

Mitral diastolic murmurs occur during the diastole of the
ventricle, that is, when the blood is flowing from the auricle
into the ventricle. They are caused by narrowing of the
orifice through which the blood passes. The most common
lesion producing the condition is adhesion of the anterior and
posterior mitral cusps to each other along their lateral edges.
By this adhesion the channel for the blood is necessarily
much contracted. The valve is in addition thickened and
more rigid than normal, and the aperture in it may be ex-
ceedingly small. These murmurs are subdivided into—

(@.) Diastolic (or post-diastolic).
(6.) Presystolic (or auriculo-systolic of Professor Gairdner).

() The diastolic mitral is unfortunately also called post-
diastolic. This term is wrong, and here the murmur will
be referred to by the former term. The murmur as a rule
immediately follows the second sound ; it may, however,
accompany the second sound as well as fu llow it, but it does
not occupy the whole time of ventricular dlasmle The fact
that the murmur follows the second sound led to its being
called post- diastolic, but from what has been said it will be
understood that it occurs not after but during diastole,



70 PHYSICAL DIAGNOSIS.

although it occurs after the second sound; and the second
sound, it will be remembered, occupies only a short space of
time at the beginning of diastole. The murmur occurs
during the time that the blood ought to flow noiselessly
from the auricle into the wventricle, and before the auricle
contracts. It is comparatively rarely present even when
there is marked narrowing of the blood-channel: the reason
of this is not quite evident, but it probably depends, in part
at least, on the degree of vigour in the suction power of the
ventricle.

(b.) The presystolic mitral murmur occurs, as its name
implies, before the systole of the ventricle, and at that part
of the cardiac cycle when the auricle contracts. It has there-
fore been called by Professor Gairdner auriculo-systolic ; here,
however, the term presystolic will be used. Its production
at the particular moment is attributed to the greater energy
with which the blood is flowing into the ventricle owing to
the contraction of the auricle.

Systolic and diastolic mitral murmurs are represented in
the following diagrams.

b
S e

Fia. 2?,-—5110“"1:1 mitral systolic or FiG. EE.—Hhu}ving dimst.clli.c or
regurgitant murmur from failure presystolic mlll,ml MUrmur
nt‘ﬂvalvu to close orifice. The due to adhesion of mitral
blood eurrent ought to be into Cusps.

the aorta only. : .
The arrows indicate the direction of the blood-stream.
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Having considered the murmurs which may be present
on the left side of the heart, at the aortic and auriculo-
ventricular orifices, it is only necessary to refer briefly to

those at the corresponding orifices on the right side. These
are—

Murmurs at the Orifice of the Pulmonary Artery.

Pulmonary murmurs of organic origin are exceedingly
rare ; they are systolic and diastolic in time, and are due to
lesions similar to those described as causing murmurs at
the orifice of the aorta. When they do occur they are not
infrequently congenital, and are associated with other lesions,
such as patent ductus arteriosus, open foramen ovale, or im-
perfect closure of the ventricular septum. What are known
as functional murmurs in this artery are always systolic in
time, but they will be referred to more fully hereafter.

Murnurs at the Right Auriculowentricular Orifice.

Tricuspid murmurs are theoretically three in number
here, as at the corresponding orifice on the left side, but as a
matter of fact diastolic and presystolic tricuspid murmurs
are of extreme rarity, while systolic murmur is Very common,
When the two former are present, they are due to lesions
similar to those producing corresponding murmurs at the
mitral orifice,—that is, to stenosis. Systolic murmur is due
to incomplete closure of the orifice, either from shrinking and
thickening of the valves or from dilatation of the orifice : the
latter is the more common.

The position of murmurs in the cardiac cycle may be
studied in the diagrams on the previous pages. Fig. 18
represents the normal cycle, the first part of the circle
representing auricular systole, the second ventricular systole,

the third ventricular diastole, the closure of the semilunar
valves being included in this last.
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Point of Maximum Intensity and Direction of Propagation
of Endocardial Murmurs.

The precordia is divided, as has already been indicated,
for purposes of auscultation, into four areas. These areas
are respectively aortic, pulmonary, tricuspid, and mitral.
They indicate the sites at which murmurs produced at the
respective orifices are heard best. Although they are given
here, it is better to follow the directions given in the follow-
ing pages, and to trace more in detail the areas over which
murmurs are heard.

The point where a murmur is heard loudest is known as
the point of maximum intensity, and the several murmurs
have each their distinctive point or seat of maximum intensity.
The various murmurs also tend to be propagated in definite
directions : this is known as the dirvection of propagation.
These two can best be considered together. The general law
as regards the propagation of murmurs is that they are pro-
pagated best in the direction of the current which produces
them. They are also propagated by the sternum, by the
walls of the heart, and by solid bodies or pulmonary cavities
in proximity to the heart and aorta.

Aortic systolic or obstructive murmur is usually described
as having its point of maximum intensity on the second right
rib or space, close to the sternum—the “aortic area,” as it
has been long called. This has led to much confusion and to
many errors, and here we propose to depart slightly from the
classical position. The murmur when present is always
heard over the sternum at the level of the second cartilage,
and this is the place where it is best to listen for it. The
extent of area over which it is propagated depends mainly on
its loudness. When very loud, as it often is, it is distinctly
audible over every part of the thorax, both anteriorly and
posteriorly ; this has to be clearly borne in mind, for unless
it is, the fact that it is audible at the apex, for instance, 18
often mistaken by the student as evidence of the existence of
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a mitral systolic murmur in addition to the aortic systolic.
The murmur, however, is not invariably as loud as has just
been indicated, and when this is the case it 1s conducted or
propagated in more definite directions. As has already been
sald, it is heard over the sternum about the level of the
second cartilage. It is propagated—(1l.) Upwards by the
blood-stream, and is, as a rule, heard as distinetly over the
entire manubrium as it is at the level of the second rib. By
the same means it is conducted into the carotids and heard
in them ; but, if the murmur be faint over the sternum, it

||%I|m|5' I g
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Fig, 20.—Showing area of audition of loud aortic systolic murmur, The
degree of loudness is indicated by the depth of the shading,

may be inaudible over them. (2.) Downwards («.) by the
sternum, the bone acting as a good conductor of sound, but
}mltas:a the murmur be a very loud one, it diminishes m&rkedl::r
In mntensity from about the level of the second space ; and
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(b.) by the heart itself, which acts as a conductor of the
sound, so that it may be audible over the precordia to the
left of the sternum, as far out as the apex.

The preceding diagram illustrates this,

Aortic Diastolic Murmur or the Murmur of Aortic
Incompetence.—The point of maximum intensity of this
murmur 1s over the sternum, the precise point varying in
individual cases. The most common points, however, are
(a.) the sternum at the level of the second cartilage or second
space ; and (b.) the lower part of the sternum. The murmur
is as a rule, however, heard all over the sternum, but especi-
ally from the level of the second cartilage downwards, while
1t is usually not nearly as loud over the manubrium : this it
will be noted is the reverse of what happens in aortic systolic
murmur. When it is heard over the lower part of the
sternum, 1t frequently attains its maximum loudness at or
near the base of the xiphoid. In addition to being propa-
gated down the sternum, the murmur may be propagated by
the walls of the heart, and heard over the precordia to the
left of the sternum. It may, however, be louder over the
apex of the left ventricle than at any point between the apex
and the edge of the sternum. This is explained by the re-
gurgitant stream carrying the sound with it, and, impinging
on the wall of the ventricle, communieating its sound vibra-
tions to it, and thence to the chest wall. Occasionally a
diastolic aortic murmur is only audible at the apex of the
left ventricle : this is rare, but it undoubtedly occurs. It
has been suggested that the phenomenon is due to the left
postero-lateral cusp only being affected, and that thereby the
direction of the regurgitant stream to a more backward course
is determined.

Mitral Systolic Murmur or Mitral Regurgitant Mur-
mur.—This murmur has its point of maximum intensity at
the apex of the heart. The area of its audition may be the
size of a crown-piece, or even smaller ; when, however, it is
moderately loud, it tends to be propagated outwards and
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upwards towards the axilla, and may even be tra-.::ed IEIEEEI' as
the angle of the left scapula. The extent to W}.l.lE]l it is pro-
pagated in this direction depends not only on its lzaudness,
but also on the degree of enlargement of the ventricle, and~
probably on the transverse capacity of the thr.::ra,:{; the larger
the heart and the smaller the transverse capacity of the thm‘afx
the more nearly does the heart approach the chest wall in
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Fi1g. 80.—The shaded parts indicate the area of audition of mitral
systolic and of pulmonary systolic murmurs.

the infra-axillary region, and consequently the greater the
area over which the murmur is audible.

1t is commonly taught that this murmur is usually propa-
gated inwards, and is heard even over the entire sternum,
This is an error which has done much to make the ausculta-
tion of the heart one of the most difficult sections of
physical diagnosis for the student. In many cases it may
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be noted that a systolic murmur audible at the apex, and
even moderately loud there, is not heard a little way to the
right of the apex, and is absolutely inaudible over the
sternum and for some distance to the left of it : in these cases
there is no reason why the murmur should not be heard in these
positions, were it true that mitral systolic murmurs are always
propagated towards the sternum. In another class of case
a systolic murmur is audible over the apex, over the pre-
cordia from the apex inwards, and also over the lower part of
the sternum. Now, when this is the case, there is as a rule
in addition to a mitral systolic also a tricuspid systolic mur-
mur. That there is tricuspid reflux is often proved by the
distention and pulsation of the veins at the root of the neck,
so that the evidence of the contention that there is a tricuspid
as well as a mitral murmur appears to us to be based on
accurate observation and correct deduction. From this it
will of course be understood that a mitral murmur is either
not heard over the base of the sternum, or if it be heard
there it will also be heard beyond the precordia, the extent of
its audition depending solely upon its loudness, and murmurs
of such intensity are very much rarer at this orifice than at
the aortic.

Mitral Diastolic and Mitral Presystolic Murmur,—
Both these murmurs have their point of maximum intensity
exactly over the apex, and are quite localised ; so marked
indeed is this the case, that at a distance of one inch to either
side of the apex they are, as a rule, quite inaudible. A mur-
mur, believed by some to be a mitral diastolic, is sometimes
audible between the third and fourth left cartilages only.

Pulmonary Systolic Murmur.— This murmur has its
point of maximum intensity over the pulmonary artery in
the second left intercostal space close to the edge of the
sternum. It is, as a rule, a localised murmur, and is rarely
if ever heard beyond one inch from the sternal edge, or over
the sternum adjoining the space, or over the cartilage above
or below it. It is frequently present, more especially in
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angemia and debility, and it does not, as a rule, denote
organic disease at the orifice of the vessel. It will be
referred to more fully when functional or anemic murmurs
are considered. Pulmonary systolic murmur is very rarely due
to organic lesions of the valves, but when it is, it is commonly
congenital and associated with other lesions, as has been
already mentioned at page 71. When due to organic disease
it is much louder, and, while attaining its point of maximum
intensity over the orifice of the vessel, it may be widely
propagated and audible over the whole precordia and the
whole length of the sternum: it is not, however, propa-
gated into the carotids, and this serves to distinguish it from
lond aortic systolic murmur.

The preceding diagram, Fig. 30, shows the position of
the pulmonary systolic murmur,

Pulmonary Diastolic Murmur.—This murmur is analo-
gous to aortic diastolic murmur. TIts point of maximum
intensity is either over the orifice of the vessel or at the lower
part of the sternum. Tts direction of propagation is down
the sternum and over the right ventricle to the left of the
sternum. It is very rare, and when present may readily be
mistaken for an aortic diastolic murmur. If it were louder
over the right ventricle to the left of the sternum than at the
apex of the left, it would aid in its differentiation.

Tricuspid Systolic Murmur.— At one time this was
regarded as a very rare endocardial murmur. It is no longer
so regarded, and there can be no doubt that it is really one
of the commonest. Tts point of maximum Intensity is gener-
ally stated to be at the base of the xiphoid, but this is not
invariably the case,

The murmur may be heard only in the spaces from the
third to the sixth left costal cartilage, and it may be of equal
intensity in all of them. When most typical, however, it is
heard over all that part of the thorax which covers the right
heart, that is to say, it is heard from the septum of the
ventricles inwards to the sternum over a considerable area, as
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represented in Fig. 31, the left boundary of which is formed
by a line drawn from the third left cartilage to a point
not far from the apex, the inferior boundary being formed
by the lower border of the right ventricle. It is also audible
over the sternum adjoining this area, and to the right of the
sternum in the third, fourth, and fifth spaces, for from one
ich to an inch and a half from the right edge of the

Fic. 31.—Showing area of audition of a typical tricuspid systolic murmur.
The depth of shading represents the intensity of the murmur.

sternum. When the murmur is thus heard over the whole
right heart it commonly attains its maximum intensity over
the lower third or two-thirds of the sternum. The position
of the tricuspid systolic murmur is thus what might be
expected from the relations of the right heart to the thoracic
wall. It is heard to the right of the sternum, because the
right auricle extends to the right of the sternum ; the regur-
gitating stream carries the sound with it into this chamber,
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and is propagated through its wall to the thoracic wall.
Some other points bearing on this subject will be referred to
under angmic mMurmurs. |

Tricuspid Diastolic and Presystolic Murmur. — Both
these murmurs are extremely rare. Their point of maximum
intensity ought to be on the sternum over the tricuspid
orifice, and they ought to be propagated towards the apex of
the right ventricle. :

SUMMARY OF PRECEDING.

Point of Maximwm — Arew of Audition and
Intensity. Direction of Propagation.
1. Aortic MURMURS.

A. Systolic . . DBase of sternum. Over whole sternum ;
into ecarotid artery ;
over whole precordia ;
and sometimes over
whole thorax, anteri-
orly and posteriorly,

B. Diastolic . Sternum at level of Over whole sternum,

second, cartilage, but especially over

or lower part of lower three-fourths ;

sternum. at apex; over whole
precordia to left of
sternum.

2. PvrMoNARY MURMURS.

A. Systolic . . Second left space, Not propagated in most
close to sternum, cases, but may be
heard over whole
precordia.
B. Diastolic . Second left space. Down sternum and

over right wventricle
to left of sternum,
(Very rare. )
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Point of Mazimwm  Area of Audition and
Intensity. Direction of Propagation,
3. MITRAL MURMURS.

A. Systolic . . Apexofleft ventricle. Overarea round nipple ;
outwards towards
axilla; round to
angle of scapula;
sometimes  inwards
towards sternum and
upwards ; rarely all
over precordia,

B. Diastolie . Do. Not propagated.

C. Presystolic . Do. Strictly localised.

4., Tricusrip MUBRMURS,

A. Systolic . . Over lower third of Lower two-thirds of
sternum, or in ad- sternum ; over right
Jjoining spaces to  ventricle to left of
left of sternum, sternum ; over right

auricle to right of
sternum ; over manu-

brium.
B. Diastolic and Lower half of Right ventricle to left
Presystolic sternum. of sternum.

The Tone, Quality, or Character of Murmurs.

The general law regarding the tone of murmurs is that
direct or obstructive murmurs—that is, murmurs produced by
obstruction at any of the orifices—are rough in character,
while indirect or regurgitant murmurs are soft and blowing in
character, This cannot, however, be regarded as of much
diagnostic significance, although in many cases the diﬁ.'erent::e
is well marked. Some murmurs are distinctly musical in
character, depending probably on some incidental element in
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the lesion, the nature of which it is usually impossible to do
more than guess.

There is, however, one murmur which it is necessary tlu
refer to more specially, namely, the mitral presystolic; it
1s a rough murmur, and runs up to the first part of the
systole, that is, to the first sound: it may be compared to
the sound produced by pronouncing wrup. It is frequently
confused with a systolic murmur which occurs very com-
monly in mitral stenosis, and which ends with an accent,
the accentuated part being probably produced by the some-
what delayed flap of the rigid valve. This special modifica-
tion of the systolic murmur is quite diagnostic of mitral
stenosis, but it has nevertheless to be distinguished from the
presystolic murmur,

The Intensity or Louwdness of Murmunrs.

This varies within wide limits, The loudest murmurs are
usually aortic in origin. It is a point, however, the clinical
significance of which is apt to be misunderstood. It necessarily
depends upon two factors—(1) the nature or extent of the
lesion, and (2) the vigour with which the blood is driven
through the affected orifice. In systolic murmurs, especially
at the aortic orifice, great londness is not of the same serious
import as a proportionally loud diastolic murmur at the same
orifice. In some cases this is equally true of mitral murmurs,
Loud systolic murmurs, however, always imply that the
ventricle is acting forcibly, and is therefore well nourished,
The converse is equally true, and thus it is that when the
cardiac muscle is enfeebled or degenerated, murmurs become
less distinet, and may even disappear, reappearing when the
ventricle regains power under treatment. The reappearance
or wntensification of murmurs is thus in many cases of good
omen. The murmur which of all others is most prone to
disappear and reappear is the presystolic mitral. This
depends not only on the strength of the left auricle, but also,

G
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we think, on the varying degree of distention of the right
ventricle, for when the right ventricle is more distended than
usual the left apex is pushed backwards by it, and thus away

from the chest wall, and the murmur is not then conducted
to the thoraciec wall.

Multvple Murmurs and their Differentiation.

Several murmurs are frequently present in the same patient,
and it will be of assistance to indicate some of the com-
binations which commonly oceur, and the method by which
they may be differentiated from one another.

In auscultating the heart the system which is generally in
use is to begin by listening at the apex. We, however, have
found it better to begin by listening at the base, over the
manubrium, and at the level of the second cartilage.

A systolic murmur in the former position, and a diastolic
in the latter, indicate that the murmurs are probably aortic
in origin, When no murmur is present it may be concluded
that the aortic orifice and its valves are normal. The advan-
tage of beginning at the base is thus apparent, for it can be
at once decided whether or not one of the most commonly
affected orifices is the seat of lesion. From the base we
next listen over the lower third of the sternum, If murmurs
have been heard at the base, they will probably, but not
necessarily, be heard here also; but we shall suppose that
there was no murmur heard at the base, but that a systolic
one becomes audible over the lower part of the sternum ;
when this is the case the murmur is a tricuspid systolic one.
It may be followed to the left of the sternum, over the right
ventricle, but is lost before we reach the apex. If, however,
as most frequently happens, there 1s a mitral systolic murmur
in addition to the tricuspid, we find that as we near the apex
the systolic murmur becomes louder, and that 1t may even be
followed outwards beyond the apex towards the axilla. Ti{e
annexed figure represents a case of this kind. If there is
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no tricuspid systolic murmur, but only a mitral systolic, thm:e
is often no murmur over the sternum or to the left of it, until
we near the apex, and the murmur is louder an inch or so
to the left of the apex than it is at the same distance to the
right of it. +

We shall take another common condition, in which the
differential diagnosis is often very difficult, namely, a case

Fio. 82.—Representing a systolic tricuspid and systolic mitral ; the deeper
degree of shading indicates the points of intensity of the murmurs,

in which there is a systolic murmur heard at the manubrium,
all down the sternum, and to the left of the sternum as far
as the apex, and even beyond it. Here there is no doubt of
one point, namely, that there is g systolic aortic murmur, but
the murmur is also audible in the tricuspid region and in
the mitral area, and the question which has to be decided is
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whether or not there is a separate tricuspid and a separate
mitral murmur, It is quite impossible to decide whether
there is a tricuspid murmur ; we may be able by the presence
of venous pulsation to affirm that there is tricuspid reflux,
but the two murmurs when present cannot be separated by
auscultation. - The further question is—Is there a separate
mitral systolic murmur? There are several rules which help
us to decide this question. If the systolic murmur audible
over the sternum becomes fainter as the stethoscope is
moved to the left over the right ventricle, and again becomes
louder or distinetly alters in tone at the apex and beyond it,
we may conclude that there is an independent mitral systolic
in addition to the aortic. Another aid which we have found
to be of service is, that if the murmur is louder at the apex
than it is over the left edge of the heart in the space above
the apex, or the rib above that, the probability is that there
is a mitral as well as the aortic murmur. The reason of this
last is apparent, for if the murmur at the apex be the aortic
systolic propagated downwards by the left ventricle, there is
no reason why it ought not to be as audible at any point
along the left edge of the heart as at the apex. In some
cases, however, and especially in those in which the aortic
murmur is very loud, it is quite impossible by auscultation
to determine whether there is a separate mitral. It may,
however, be with accuracy assumed that there is mitral reflux
if there be evidence of pulmonary congestion and heightened
tension in the pulmonary artery.

Diastolic murmur of aortic origin audible at the apex 1s
readily distinguished from mitral diastolic, as the former is
a longer murmur than the latter, and occupies the whole
time of ventricular diastole, including the time occupied by
the second sound, which it may entirely mask and render

inandible. Nyl .
The three murmurs which have their origin at the mitral

orifice may all be present in the same case, but this is not so
common as the union of presystolic and systolic.
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Purther Points in the Diagnosis of some Cardiac Conditions.

Mitral Stenosis.—In many cases of mitral stenosis, neither
a diastolic nor a presystolic murmur is present, and yet the
diagnosis may be made with practically absolute certainty.
The presence of a systolic murmur ending with an accent
has been already referred to as indicative of this lesion,
In some cases, however, we have not even this present as a
guide, and then the phenomena on which the diagnosis
depends, are—(1) great irregularity in the force and rhythm
of the first sound and of the cardiac impulse; (2) a similar
irregularity in the force and rhythm of the pulse, and a great
disproportion between the number of cardiac impulses, as
felt over the precordia, and the radial pulsations, the former
being often nearly twice as numerous as the latter ; (3)
marked reduplication of the second sound ; (4) the presence
of a systolic murmur at the apex, which may, however, only
be heard occasionally, or may not be heard at all when the
symptoms are at their worst ; and (5) the distention of the
right side of the heart as evidenced by the diffuse heaving
over if, the presence of a soft tricuspid murmur, and the
distention of the veins at the root of the neck.

It 1s as well to warn the student that it is often very
difficult and sometimes quite hopeless to satisfactorily analyse
the sounds in mitral stenosis. This results from the multi-
plicity of sound-producing factors in such cases. Among
these may be mentioned a possible, although a questioned,
non-synchronous action of the two ventricles ; at least it is
held by some observers that there are confractions of the
right ventricle in which the left ventricle does not seem to
participate. There is an occasional loud sound, and a strong
systole which can be felt in the carotid pulse, followed by
a series of short and irregular sounds, none of which have a
corresponding pulsation in the carotid, and which may be
caused, some by reduplication of the second sound, others by
abortive ventricular contractions, and still others possibly
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by auricular contractions ; but to which cause each sound is
to be relegated is, we fear, beyond the discriminative faculty
of the human ear. Notwithstanding these difficulties, which
are mainly matters of abstract interest, the diagnosis can, as
we have said, be made from the very difficulties of the
analysis of the auscultatory phenomena. As the heart regains
its equilibrium, and distressing symptoms disappear, the
analysis of the sounds becomes, however, practicable.

Fatty and Dilated Heart.—In this condition percussion
shows the heart enlarged, but not necessarily to any very
great extent, the dulness often not reaching beyond the
nipple line. The auscultatory evidence is mainly or purely
negative. The first sound at the apex is either inaudible or
extremely feeble, while the second sound continues more or
less distinet: beyond the apex the first sound is quite
inaudible. It may, however, be audible over the right
ventricle, especially over the sternum, but the sound here is
certainly caused by the right and not the left ventricle. In
many cases the cardiac action is irregular, and there may be
frequent intermissions, Further evidence of the weakness
of the ventricle is found in congestion of the lungs from the
engorgement of the pulmonary circulation ; and perhaps of
the systemic venous system also, cedema of the lower limbs
being frequently present. .

There is sometimes a question of diagnosis, between mitral
stenosis and fatty dilated heart with mitral regurgitation,
owing to the irregularity which may be present in the latter
as well as in the former. The irregularity, in cases of equal
gravity as estimated by the symptoms, is, however, very
much more marked in mitral stenosis.

SECONDARY RESULTS OF VALVULAR LESIONS.

The results of valvular lesions can only be understood
by having a very clear mental picture of the circulation, and
by being able to call it up without effort.
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The general law which may be laid down is, that Zyper-
trophy and dilatation occur in the chamber wunmediately
behind the affected valve, and that, as the case advances,
the effect tells farther back, step by step. Let us illustrate
this. Take first aortic stenosis: the result of this lesion is
that the left wentricle, which is the chamber immediately
behind the affected valve, hypertrophies. So long as the
heart muscle is well nourished the hypertrophy is able to
overcome the increased resistance, and there is a state of
equilibrium or of compensation, but, if the nutrition of the
muscle be not sufficient for the extra strain, the muscle
relaxes and the ventricle becomes dilated. The dilatation
tends to increase because the obstruction continues and the
condition of impaired nutrition is prone to recur, The im-
paired nutrition may be the result of extra strain thrown
on the heart, which is at the time nourished to its utmost
limits ; for it has always to be borne in mind that there
are limits to increase of nutrition, however wide these limits
may be. Whenever this impairment of nutrition or this
extra strain (and they may be held as analogous as regards
results) supervenes, dilatation results, and thus it is that
rest becomes such an important measure of treatment when
failure occurs.  As a result of repeated loss of equilibrium
between the obstruction and the force behind it, the ventricle
becomes more and more dilated, and as a consequence the
mitral orifice is enlarged and the valves no longer close it :
this leads to mitral regurgitation. Mitral regurgitation leads
to dilatation and hypertrophy of the left auricle. - This after
a time leads to engorgement of the pulmonary circulation,
and to increased tension in the pulmonary artery, indicated
by accentuation of its second sound. Engorgement of the
pulmonary eirculation leads also to the physical signs of
bronchitis from the bronchial vessels sharing in the engorge-
ment, owing to their connection with the pulmonary veins,
The engorgement also leads to the effusion of fluid into the
pulmonary alveoli, producing crepitations ; orinto the pleural
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cavity, giving rise to hydrothorax. An early result of the
increased tension in the pulmonary artery is that the right
ventricle hypertrophies, and after a time dilates. The dilata-
tion increases, as the dilatation of the left ventricle increased,
from the obstruction to the outflow of its blood, and following
this there is enlargement of the tricuspid orifice with failure
of the valves to close it, with, as a result, dilatation and
hypertrophy of the right auricle. - The final stage is en-
gorgement of the whole venous system, and, as a consequence,
effusion of fluid from the capillaries into the tissues and
serous cavities, and the establishment of general dropsy or
anasarea.

If, in addition to stenosis, there is also regurgitation at
the aortic orifice, or if regurgitation occur alone, there is a
further dilating force, for there is during diastole not only
the normal quantity of blood flowing' into the ventricle from
the auricle, but in addition a quantity flowing backwards
into it from the aorta. The ventricle has to accommodate
itself to this increased quantity of blood, and it can only
do so by dilating. Here, too, however, a certain degree of
dilatation and of hypertrophy maintain the circulation in
equilibrium ; but extra strain or impaired nutrition are apt to
occur, and dilatation increases with its consequent evils, and
there is what is known as failure of compensation.

From the foregoing it will be easy to trace the changes
which follow in the course of time on any given valvular
lesion, and they need not be individually detailed.

The general result of all valvular lesions 1s that the
quantity of blood in the parts in front of the lesion tends to
diminish, while the quantity behind it tends to accumulate,—
in other words, the tension in the arterial system falls, while
that in the venous system rises.

Tt cannot be too strongly impressed upon the student that,
while his first task is to master the auscultatory evidence
of various valvular lesions, his further and even more im-
portant duty is to be able to distinguisk between compensation
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and failure of compensation, and to estimate the degree of
failure and the power of regaining what may have been lost.
He must on no account assume that the presence of cardiac
murmurs necessarily demands therapeutic measures, or im-
plies that his patient’s death-warrant is to be promptly sealed.
On the other hand, many cases in which there are no murmurs
require the utmost care and skill to be directed to the treat-
ment of the heart.

The Murmurs present in the Civeulation in Anemia
and Debility.

The murmurs present in an@mia are known as functional
or hemic murmurs. The first term is used to imply that
they are not due to organic structural changes of the valves,
and the second that they are due to the condition of the
blood. They are usually classed as being produced in the
veins, the arteries, and the heart.

1. Venous Murmurs.—If the stethoscope be placed over
the right jugular vein between the origins of the sterno-
cleido-mastoid muscle, a loud continuous murmur of a hum-
ming or blowing character is heard in most cases of ansmia
and chlorosis, Tt received the name of bruit de diable from
its resemblance to the sound made by a French toy of that
name. In some cases it is distinctly squeaking in character,
more especially if the cardiac action be rapid from the
excitement due to examination or to any little special exertion
immediately preceding examination, Although the murmur is
continuous it commonly presents distinct periods of greater
loudness, which vary in time in different cases ; In some the
periods of greater intensity being synchronous with the cardiac
movements, in others with the respiration. It is heard best if
the patient’s head be turned to the left, and the chin be at
the same time raised. The physical conditions leading to its
production have not been satisfactorily defined. The two
factors upon which most stress has been laid in the attempt to



90 PHYSICAL DIAGNOSIS.

explain it are, first, the abnormal physical characters of the
chlorotic blood, and, secondly, the production of a fluid vein,
For the production of the second of these it is necessary that
the blood should pass from a narrow into a wider part of
the vein. In anemia it is assumed that, owing to diminu-
tion of the total volume of the blood, the veins contract, but
that the lower part of the jugular vein cannot so contract
owing to its attachments to the adjoining fascia, and that
in this way the relatively wider part is obtained and the
murmur is produced. The explanation is unsatisfactory be-
cause there is no evidence that in chlorosis there is a diminu-
tion in the total volume of the blood, and the statement based
upon it, namely, that the veins contract to adapt themselves
to their lessened contents, can hardly be accepted without
further proof than is at present forthcoming. On the other
hand, from the facility with which this murmur can be pro-
duced in chlorotic patients by placing the head in the position
indicated above, it would seem that interference with the
lumen of the vein from traction upon it, coupled with the
alteration in the physical characters of the blood, may be the
more important factors in its production. The altered
character of the blood would appear to be a factor, for the
murmur is not produced in ordinary cases by the position
of the head which so readily produces it in chlorosis. This
murmur is sometimes present over the upper part of the
sternum, and its presence here is difficult to explam, A
murmur of a similar character may be heard over the torcular
Herophili and over the orbit, the stethoscope being placed
over the oceipital protuberance or the closed lid. The systolic
accentuation when present can only be accounted for on the
assumption of a backward current during ventricular or
auricular systole, and there is reason to accept this, from the
fact of the venous fulness and pulsatmu which is present in
these cases when the patient is in the recumbent position,

9. Arterial Murmurs.—An aortic systolic murmur, hav-
ing its origin at the orifice of that vessel, is usually deseribed
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as being present, but we consider, as stated under the follow-
ing section, that this is, as a rule at least, a mistake. If it
is ever present, its mode of production is not satisfactorily
explained.

3. Cardiac Murmurs.—These are the most important, as
they are often mistaken for murmurs due to grave anatomical
changes in the valves,

They are always systolic in time, but their seat of origin,
and the area over which they are audible, vary in individual
instances ; they will therefore be considered seriatim.

(a.) Pulmonary Murmur.—This murmur is audible in the
second left intercostal space, for an inch to an inch and a
half from the sternal edge. It is strictly localised in this
area, not being heard over the ribs or the sternum adjoin-
ing it. It may be soft or somewhat rough in character. It
is produced in the pulmonary artery, probably from some
interference with the lumen of the vessel near its origin. The
precise way in which the lumen is affected is discussed else-
where.! The murmur is often only audible when the patient
1s lying down, and usually disappears during a moderately
deep inspiration. It is frequently present in cases of debility
when there 1s no marked evidence of anemia, It is followed
by an accentuated pulmonary second sound.

(b.) Tricuspid Murmur.—The development of this murmur
can under favourable circumstances be watched. In such
cases we have found that it is andible first in the third and
fourth left spaces near the edge of the sternum. When fully
developed it is heard over the whole right heart,—that is, in
the third, fourth, and fifth left spaces, extending farther to the
left the lower the interspace, but not reaching farther out than
a point about one inch to the inside of the apex of the left
ventricle ; over the sternum adjoining these spaces ; and, in
some cases, In the second, third, and fourth right spaces for an
ing:h or one inch and a half from the edge of the sternum.,

1 Investigations into some Morbid Ceardide Conditions, by William
Eussell, M.D., Edinburgh, 1886,
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This, as is seen in the frontispiece, is the part of the chest
overlying the right heart. If the murmur be heard in the
above positions when the patient is in the upright or sitting
position, it may often be noted that, shortly after the recum-
bent posture is assumed, the murmur may in addition be heard
over the manubrium sterni. The presence of the murmur in
this latter situation has long been regarded as evidence that
there was an aortic systolic murmur present. This, however,
we consider to be a mistake,—the true explanation being,
that in the recumbent position the distention of the right
chambers becomes greater, and, owing to this distention and
a greater reflux through the tricuspid orifice, the murmur is
heard over a larger area. That increased distention occurs is
shown by pulsation of the right ventricle and by increased
fulness of the veins in the neck.

The murmur is due to reflux through the tricuspid orifice
from the dilated and enfeebled condition of the right ventricle;
and when 1t is present the pulmonary second sound is some-
times not accentuated.

(e.) Mitral Murmur.—This is the least common of the
murmurs present in the conditions under consideration. It
is, however, not infrequent, and is a soft blowing murmur,
audible at the apex and propagated slightly outwards.

All these murmurs disappear as the patient recovers, and
as the heart regains tone and strength.

ExaMiNATION oF THE Broop VESSELS.

ARTERIES.

(a.) Arch of Aorta.—It is frequently necessary to investi-
gate the condition of the arch of the aorta, as it, more tira.u any
other part of the vessel, is liable to aneurism. 1t is lll":FEEtl-
gated by inspection, palpation, percussion, and auscultation,

Inspection may reveal pulsation above the base of the
heart on either side of the sternum ; more frequently, how-
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ever, to the right than to the left of it. Pulsation may also
be present in the episternal notch. In cases of large aneur-
ism the sternum itself may move with the systolic expansion
of the sac. In the most severe cases there is great bulg-
ing of the chest wall covering the aneurism, the bones
become eroded, and there is thinning of all the structures
overlying it, so that the sac ultimately may be covered only
by integument.

By palpation the pulsation is felt, and its distensile
character is, in marked cases, very distinct. In some cases
a systolic thrill is present. The shock of the closure of
the semilunar valves may also be intensified. @ When the
aneurism is large and superficial, it must be palpated with
great care. Caution is still more necessary when percussion
is attempted.

Percussion is necessary in all save the most evident cases.
By means of it we determine whether the percussion sound
is modified over the manubrium. TIn aneurism and in other
mediastinal tumours the percussion sound in this situation
may be dull, the dulness extending to the right or left of
the sternum.

On auscultation there may be a systolic murmur, but in
a considerable proportion of cases there is no murmur. There
is usually marked accentuation of the aortic second sound.

In addition to examining the aorta anteriorly it is neces-
sary to ewamane it posteriorly : this is done in the inter-
scapular region. It will be remembered that the aorta
reaches the spine at the level of the third dorsal vertebra, so
that a considerable aneurism, involving this part of the
vessel, may give evidence of its presence by dulness on
either side of the vertebral column, When the bodies of the
vertebre are eroded by pressure there is tenderness on pres-
sure, and there may even be curvature.

The typical signs of the presence of aneurism are thus—
pulsation, thrill, dulness on percussion, systolic murmur, and
an accentuated second sound. There are, however, other
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evidences of its presence which have to be examined for.
They are known collectively as pressure signs. - Thus there
may be evidence of —(1.) Pressure on one bronchus, as
indicated by snoring rhonchi over the seat of pressure, or by
various modifications of the respiratory sounds over the lung ;
(2.) Pressure on the large venous trunks, leading to ful-
ness of the veins on one or both sides of the face, neck,
and upper extremity, and even to cedema of these parts; (3.)
Pressure on the trachea, giving rise by its irritation to a
peculiar brassy and hollow cough, or interfering with the
entrance of air by direct pressure, and so producing an
inspiratory stridor; (4.) Pressure on the cwsophagus, pro-
ducing difficulty in swallowing; (5.) Pressure on the
recurrent laryngeal nerve on the left side where it turns
up under the aortic arch, leading to paralysis of the left
vocal chord; (6.) Pressure on the sympathetic, causing
inequality in the pupils; (7.) Pressure on the vagus or
the phrenic; (8.) Pressure on bone, as already referred to,
causing caries and absorption. Finally, the pulses on the
two sides have to be compared. In aneurism there is not
infrequently a marked inequality, owing to the involvement
of the origin of one of the large trunks arising from the
arch in such a way that its lumen is diminished, and the
circulation through it consequently impeded.

While all these evidences of aneurism have to be borne
in mind, too much stress must not be laid on any one of
them, for here, more than in many conditions, the presence
of some symptoms, and the absence of others, have to be
carefully weighed.

Atheroma of the arch of the aorta, with moderate dilata-
tion, associated with hypertrophy of the heart and calcareous
deposit at the bases of the aortic cusps, may very readily
be, and often is, mistaken for aneurism. The differential
diagnosis is probably often impossible, but the correspond-
ence in the physical signs in the two conditions must be
borne in mind. The points in which they correspond are
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the presence of pulsation in the episternal notch, inm'cass%d
area of dulness, systolic murmur, and accentuated aortic
second sound. Pressure symptoms are not, however, often
present.

(b.) Descending Thoracic Aorta.—This part a.ls? of t-11‘e
vessel may be the seat of aneurism. If it is large its posi-
tion may be made out by percussion, and there may be a
murmur. If erosion of the vertebrae has supervened there
is tenderness on pressure, while in severe cases there may
be spinal curvature and paraplegia from implication of the
cord. Minor degrees are hardly discoverable by physical
examination,

(c.) Innominate Artery.—This vessel is often involved
in aneurism of the aortic arch; it may, however, be affected
apart from it. The bulging, unless the sac be very large,
is to the right of the sternum, and reaches to the level of
the sterno-clavicular articulation. The orifices of the sub-
clavian and carotid arteries, into which it divides, are very
liable to be implicated, and to lead to a difference in the
radial and carotid pulses on the two sides. The other signs
correspond with those of aneurism of the arch, but the pres-
sure phenomena are not so varied.

(d.) Abdominal Aorta.— Aneurism of this part of the
vessel will be found under the section on the abdomen.

(e.) Carotid Arteries.— Normally the pulse in these
vessels is not visible. In double aortic lesion—that is,
when there are both stenosis and regurgitation—the
of the arteries, especially the right one, is visible right up
to the ear. This is the only valvular lesion in which this
phenomenon is present; it may, however, be present in
exophthalmic goitre without lesion at the aortie valves. We
have already mentioned that systolic aortic
propagated into and can be heard over
addition to this, however, in cases of

pulsation

murmur is
the carotids. In
aortic regurgitation, if
the stethoscope be pretty firmly applied to the carotid, «

daastolic murmur can be heard. This murmur is not, of
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course, the diastolic murmur propagated from the orifice of
the aorta, for murmurs are not propagated in a direction
n_:ippusite to the direction of the stream producing them, but
it is caused by the backward-flowing stream in the vessel
passing the part narrowed by the pressure of the stethoscope.
This diastolic murmur can often be beautifully heard in the
femoral arteries by carefully graduating the pressure with the
stethoscope.

(/.) Radial Arteries — Examination of the Radial
Pulse.—From what has already been pointed out, it is clear
that a study of the condition of the arterial pulse is fraught
with indications of a far-reaching character; and in order
to acquire skill, not only in the diagnosis of circulatory dis-
orders, but in the investigation of all affections which have
even a remote influence upon the circulatory system, a
knowledge of the changes which it undergoes is in the
highest degree necessary. Such knowledge can only be
attained by diligent practice and patient study, since the
modifications of the arterial pulse are so numerous and so
various as to require much careful observation for their
detection, while the student must undergo considerable
training before he can possess the requisite faculty of
appreciating the differences between the pulse of health and
disease.

In the following pages the methods of ascertaining the
state of the pulse will in the first place be considered, after
which the changes which are to be found in different condi-
tions will be described.

Method of observing the Pulse.—In this place atfen-
tion must be called to the locality where the pulse may
be most conveniently studied, and the means by which
its investigation is to be carried out will afterwards be
described.

The examination of the arterial pulse is usually confined
to the radial arteries, and the part of the vessels subjected to
investigation is that which lies immediately above the wrist,
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between the flexor tendons on the inner, and the prominent
ridge of the radius on the outer side. In this situation the
arteries are only covered by the skin and subcutaneous
tissues ; they can therefore be felt quite easily, and may
often be seen as well. At this point, moreover, the vessel is
in contact with the radius, and, in consequence of this fact,
its examination is rendered at once more simple and more
thorough, inasmuch as the bony floor upon which it lies gives
a fixed base against which it may be firmly pressed.

The pulse should if possible be examined while the patient
is in a sitting or lying posture, and the arm which is em-
ployed for the purpose must rest upon some fixed object, or
be supported by the hand of the observer which is not made
use of in palpating the artery. The observer should place
himself in front of or to the right of the patient, whose right
arm 1s to be in the semi-prone position, with the back of the
hand turned to him ; he must then pass his right hand across
the radial surface of the patient’s wrist, and lay the tips of
his middle and ring fingers upon the vessel. If the patient’s
left radial artery is to be examined, the observer should
stand to the left and employ his left hand in a similar
manner ; while if both radial arteries are to be examined
simultaneously, he should as far as possible stand in front of
the patient and use his right hand for the left artery and his
left for the right. Attention to these details may seem
unnecessary, but the adoption of this method will be found
to render the examination of the pulse at the same time more
easy and more precise. Laying the tips of the fingers at first
lightly upon the artery, the pressure should be varied in order
to bring out the different points, which will immediately be
described,

The only instrument to which reference need be made as
of any use in a study of the pulse is the sphygmograph,
and, as it is nowadays so well known, a description would
be as superfluous in its case, as in the case of the stethoscope.
There are many modifications of the sphygmograph, but the

H
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only essential difference between them is that some have the
pressure applied, as in Marey’s instrument, by means of a
spring, while others, such as Sommerbrodt’s sphygmograph,
have actual weights which bear upon the artery. Of the many
varieties which are employed, the only ones which we are able
to recommend are Sommerbrodt’s, Marey’s, and Mahomed’s.

It must be borne in mind that the sphygmograph is of
limited use in diagnosis. It reveals no new fact which can
enable us to discover affections unknown before its invention ;
it nevertheless brings into prominence certain points in regard
to the pulse which would be less definite without its aid,
and it is on this account of some clinical interest. On the
otheer hand, there are some aspects of the pulse which can be
much more accurately gauged by means of the finger than by
the help of the sphygmograph. The instrument can there-
fore only be regarded as a supplement to the finger of the
observer.

In employing the sphygmograph there are a few points
which must be attended to. The patient must, in the first
place, assume a comfortable attitude whether sitting or lying,
while the arm, the artery of which is to be examined, must
be put in an easy position, almost fully supinated, and rest-
ing upon a steady support. The button of the instrument is
then to be accurately placed upon the most prominent part
of the artery, and, after the point yielding the largest move-
ment of the lever has been ascertained, the sphygmograph is
to be lashed to the wrist. The pressure, lastly, has to be
adjusted, and it will be found that there is one definite
amount which gives the fullest amplitude of movement, an
increase or decrease of the pressure yielding a less perfect
tracing. Such are the points which must be borne in mind.
The use of the sphygmograph can only be acquired by dint
of assiduous practice. In the following pages its indica-
tions will be mentioned along with the descriptions given of
the different elements of the pulse, and their variation as

ascertained by means of the finger.
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It is necessary to recognise the fact that tracings taken
from the same artery at the same time, but by means of
different forms of sphygmograph, may present very varied
appearances. The two tracings which follow, for example,
were obtained at the same time from the right radial artery

Fig, 83, —Tracing taken with'Marey's sphygmograph from the radial artery

in a case of mitral incompetence ; pressure 2 oz,

of a patient suffering from mitral incompetence with hyper-
trophy of the left ventricle. The pressure in both cases was

F1a, 34, —Tracing taken with SBommerbrodt's sphygmograph from the radial
artery in a case of mitral incompetence ; pressure 2 oz,

the same, but in the case of the tracing taken with Marey’s
instrument it was due to a spring, while in the case of that
obtained by means of Sommerbrodt’s instrument it was
applied by direct weight. It will be observed that the lever
in the former tracing describes the arc of a circle from
swinging parallel to the moving paper ; while in the latter
the lever gives a perfectly vertical line, because the paper

travels at right angles to it. This gives the upstroke an



100 PHYSICAL DIAGNOSIS.

absolutely true relation to the rest of the tracing, In trac-
ings taken with Marey’s and Mahomed’s instruments the
upstroke has always a backward inclination on account of the
circular movement of the lever. )

Phenomena to be studied.—In the observation of the
characters of the pulse, it is convenient to separate out its
different elements, and estimate each of them in turn.
Several of these are doubtless only different phases of the
same conditions, but it conduces to the ease of its investiga-
tion when the phenomena which the pulse presents are
severally analysed. Attention should therefore be devoted in
turn to the following points :—

1. The condition of the arterial walls.

9. The state of the blood supply, as regards—

@. The fulness of the vessel, and
b. The tension of the artery.
3. The character of the pulsation as regards—
a. The rate of the arterial pulse ;
b. The rhythm of the arterial pulse.
4, The character of each pulse-wave as regards—
a. The size of the wave ;
b. The force of the wave ;
¢. The duration of the wave.

5. The character of the pulsation in different arteries in

the same individual.

Normal Characters of the Radial Pulse.—The vessel
should be soft and yielding, moderately filled with blood,
and easily compressible. The rate of pulsation may vary
greatly within certain limits, but the rhythm should be per-
fectly regular. Each pulsation should be of moderate and
aniform size and force, while neither too long nor too short
in duration.

A sphygmographic t-rac‘ing' of the pulse in health, as in
Fig. 35, presents a sudden and uninterrupted liue*nf ascent,
and a gradual line of descent, marked by two distinet undu-
lations. The line of ascent (a-b in Fig. 36) is almost
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vertical when taken with sphygmographs writing with a
lever at right angles to the paper, and it inclines somewhat
backwards when obtained with such a sphygmograph as
Marey's. This line of ascent is commonly called the per-

Fi1a. 85,—Tracing from pulse of healthy man ; pressure 24

cussion wave, and 1t is caused by a swift wave of distention
produced by the sudden entrance of the blood from the left
ventricle into the arterial system. It terminates in a sharp
apex, The line of descent (b-g in Fig. 36) is caused by the

Fia.Fi6.—Diagram of pulse tracing in health.

more gradual contraction of the vessel after the cessation of
cardiac systole. As above mentioned, it is interrupted by
1;1:1;0 distinct elevations. The first or earlier of these (d i;1
Iig. 36) is commonly known as the predicrotic or tidal-wave
and 1t 1s believed to be caused by the blood-stream n::u'mr.u.in.ui

o
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through the artery. The second or lower elevation (1o
.Fig. 36) is generally termed the dicrotic or recoil-wave, and
1t 1s attributed to the reflection of an impulse from the closed
aortic valves. These waves vary, as will be seen below, with
the blood-pressure, and it may be stated that their position
depends on the distance between the heart and the artery
from which the tracing has been obtained ; the nearer the
artery is to the heart, the higher upon the line of descent
are these elevations,

1. The condition of the arterial walls.—The walls of
the radial artery in health are soft and yielding, but they give
at the same time a feeling of elasticity to the fingers which
are applied to them. The state of these walls gives a re-
liable guide to the condition of the arterial system. The
chief departure from this healthy state is hardness and
rigidity of the vessel, caused by thickening or atheromatous
degeneration, The artery may be so hard and resistant as
to roll from side to side under the finger. Such a condition
is common in advanced years, and may be taken as indi-
cating a tendency to cerebral or renal mischief. In order to
discover if there is any tortuosity of the vessel, the observer
should pass his fingers along its course up the arm.

(are must be taken to distinguish this condition from the
state of the circulation known as high tension, caused by
increased blood pressure. They are frequently associated
together, and the means of differentiating the two conditions
will be mentioned.

Tracings taken by the sphygmograph from patients whose
arteries are atheromatous show a low upstroke, with a
blunted apex, and very little tendency to any oscillations
during the descent of the lever. The limited range of move-
ment during the ascent of the lever, and the blunt appear-
ance of the summit, are due to the rigidity of the walls,
which also causes the absence of the usual waves seen on the

descending line of the tracing. :
9. The state of the blood supply may be estimated by
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ascertaining the fulness of the artery, and the tension or
degree of blood pressure.

Fig. 87.—Tracing taken from a case of advanced atheroma of the arteries

by means of Marey's sphygmograph ; pressure 3 oz.

(a.) The fulness of the vessel depends on several factors,
illtf.lrl.'illt'i[ml of which are—the quantity of blood in the cir-
culation, the energy of the cardiac contractions, and the calibre
of the arterioles, caused by the activity of the vasomotor
nervous system. The fulness of the vessel is to be judged by
its size during the interval between two pulsations, and the
sphygmograph renders no help in the determination of this
point. As a rule, a full pulse (pulsus plenus) is associated
with a fairly large pulse-wave ; but it is very common to find
that the pulse-wave may be very small although the vessel 1s
ful. An empty pulse (pulsus vacuus) is, on the other hand,
very frequently found along with large and bounding pulsa-
tions, as in the typical Corrigan’s pulse of aortic incompetence.

A full pulse is common in persons of a plethoric habit,
and in most cases of increased tonicity of the small arteries,
such as the early stages of chronic granular kidney. An
empty pulse is found in malnutrition and wasting diseases,
as well as the stage of convalescence in acute affections. It
1s further to be observed in conditions of relaxation of the
small arteries and in incompetence of the aortic valves.

(b.) The tension of the artery is intimately associated with
the condition of the vasomotor system, but it has relations
also with the activity of the heart and the quantity of blood
poured into the arterial system during the cardiac systole.

[t 1s to be estimated by the amount of force necessary to
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u.bliterate the artery during the interval between the pulsa-
tions, and the common term compressible is synonymous
with a pulse of low tension, while wncompressible is a term
equivalent to a pulse of Aigh tension. It may also be
gauged by the amount of expansion which the artery under-
goes during the cardiac systole; a pulse of high tension is,
ceeteris paribus, one with a smaller pulse-wave than a pulse
of low tension,

Care must be taken not to mistake atheroma of the arterial
walls (see page 102) for increased arterial tension.

o

Fic, 38.—Diagram of pulse of FiG, 38, —Diagram of pulse of
low tension. high tension.

The finely-dotted line represents the normal ¢urve.

Sphygmographic tracings give a reliable means of estimat-
ing the tension of the artery and pressure of the blood. If a
line be drawn from the apex of the tracing to the lowest
point of the dicrotic notch, as in the above figures, it
will be found that the tidal-wave is sometimes below it, and
at other times reaches or passes it. If it is below it, as in
Fig. 38, the pulse is of low or moderate tension, but if, as
in Fig. 39, it reaches as high as, or higher than, the line,
the pulse is of high tension.

For the most part the pulse-wave is small in cases of high
tension, but this is not invariably to be found. In Bright’s
disease the pulse-wave may be large, in peritonitis it is
small ; both conditions have high tension.



CIRCULATORY SYSTEM. 105

With low tension the pulse-wave may be large or small.
In the acute stage of febrile affections, and in aortic Incom-
petence, it is usually large; in the later stages of febrile
diseases, and in mitral stenosis, it is as a rule small.

In connection with the subject of arterial tension, it is
natural to consider what is known as dicrotism. When a
lealthy vessel is palpated, only one pulsation can be felt
corresponding to each contraction of the heart, but in certain
conditions a second wave can be felt immediately following
it. A tracing of such a pulse shows a greater or less

F1g. 40.—Diagram of fully dicrotic Fig. 41.—Diagram of hyperdicrotic
pulse. pulse.

The finely-dotted line represents the normal eurve.

exaggeration of the recoil-wave, and an almost or quite
absolute disappearance of the tidal wave. When the notch
preceding the wave of recoil reaches the base line, as in
Fig. 40, the pulse is said to be fully dicrotic, and when
this notch sinks below the base line, as in Fig. 41, the
term Ayperdicrotic is applied to it.

Lt need hardly be added that dicrotism and hyperdicrotism
are invariably results of low tension.

3 The‘ character of the pulsation must be observed with
regard to its rate and rhythm,
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. gJ:.E?ﬂE;l)l ii'theﬂr:;tﬁfﬂf the pu}se, or the numb‘er of pulsations in
of time, varies with changes in cardiac activity,
blood supply, and arterial tone.

In an adult man the number of pulsations usually varies
!JE:I?WEE.H El;] and 70 in a minute, but there are personal
idiosyncrasies which in conditions of apparent health may
lead to the rate of pulsation being as low as 20 or as high as
100 per minute. An increase in the rate constitutes a
ﬁ*eq-uent pulse (pulsus frequens), and a diminution in the rate
18 termed an infrequent pulse (pulsus TETUs).

The rate varies in health with sex, age, size, position,
external temperature, hour of day, condition of digestion,
qcculjatiﬂn, and many other less important ecircumstances.
Speaking generally, it may be said that the pulse is more
frequent in the following conditions :—in the female sex ; in
infancy and childhood ; in small persons; in the upright
attitude ; in high temperatures ; during the later periods of
the day ; after eating and drinking ; and when engaged in
any mental or muscular exertion.

The rate of the pulsation is increased by the febrile state,
and the Increase is in almost all diseases directly proportional
to the rise of temperature. In enteric fever and cerebral
inflammations this direct ratio is usually absent. The pulse
is increased in frequency in certain nervous diseases, especi-
ally exophthalmic goitre, and nervous palpitation. It is also
more frequent in almost all the organic diseases of the heart,
the only common exception being aortic stenosis.

The pulse is rendered less frequent in the critical stages of
fevers, especially when there is a tendency to collapse; in
certain disorders of the blood, such as jaundice; in high
tension pulses,—as, for example, in renal affections: in in-
flammations and degenerations of the muscular structure of the
heart ; and in some affections of the membranes of the brain.

(b.) The rhythm of the pulse is absolutely regular in
health, but there are personal idiosyncrasies which lead to
irregularity without any apparent cause.
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The rhythm depends entirely upon the nervous influences
governing the motor impulses giving rise to the cardiac
systole, and these nervous influences may be disturbed by
alterations in blood pressure, such as want of compensation.
In mitral stenosis the irregularity of the pulse 1s sometimes
a marked feature of the disease even at an early stage, as 1n
Fig, 42,

Fie, 42,—Tracing taken with Marey's sphygmograph from the radial artery in
a case of mitral stenosis ; pressure 23 oz.

[rregularity of the pulse is frequently found in cardiac
degeneration and in nervous diseases, and it is quite a com-
mon symptom in elderly persons without any apparent
disease,

[rregularity of the pulse frequently assumes more or less
periodicity in its occurrence,—that is to say, the irregularity
recurs at regular intervals. -

The omission of pulse-waves constitutes the symptom
known as intermission (pulsus deficiens), while the inter-

calation of additional pulsations 1s known as intercurrence
(pulsus intercidens). These conditions are most commonly
assoclated with lesions of the muscular or valvular apparatus
of the heart. 1In certain cases the pulse-waves occur in
groups separated by intervals of time. When in pairs the
pulse is termed pulsus bigeminus, when in threes, pulsus
trigeminus. When a large alternates with a small pulse-
wave, the pulse is ecalled pulsus alternans. In all such
conditions the size of the pulsations is unequal. The sphyg-

mr:-r:rlph reveals the characters of these varieties of pulsation
in a striking manner.
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It should be observed that in many cases some of the
confractions of the heart are not sufficiently energetic to
drive a wave of pulsation to the periphery of the arterial
system. duch pulsations are said to be abortive, and they
are a frequent cause of intermission.

4, The character of each individual pulse-wave demands
careful study, as it yields valuable evidence in regard to the
heart and blood vessels,

(@.) The size varies considerably according to the in-
dividual peculiarities of the person whose pulse is under
examination, and it depends upon the three factors mentioned
in connection with tension.

Fig. 43.—Tracing taken with Marey's sphygmograph from the radial artery in
a case of aortic incompetence ; pressure 8 oz,

A large or bounding pulse (pulsus magnus) is observed in
conditions of relaxation of the arterioles, as in fever, and in
some cases of cardiac hypertrophy without constriction of the
smaller arteries. It is usually very marked in aortic incom-
petence, in which, on account of the regurgitation from the
aorta into the left ventricle, there is a tendency to emptiness
of the arterial system. Fig. 43 gives a sphygmographic
tracing from such a case.

A small or thready pulse (pulsus parvus) is found in cases
of inanition, cardiac w L"J:l]-..llL!':.‘;, and obstruction in the arterial
system,—as, for instance, in aneurism. It 1s common in
diseases of the mitral orifice, and is very marked in cases of
extreme aortic stenosis. The accompanying illustration, Fig.
44, is a tracing from such a case.
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As a rule a large is associated with low, and a small pulse
with high tension, as has already been mentioned in referring
to tension.

In health it is found that the volume of the pulse increases
with inspiration, and diminishes during expiration. A

Fig. 44.—Tracing taken with Marey's sphygmograph from the radial artery in
a case of aortic stenosis ; pressure 2§ oz,

clinical feature 1s oceasionally noted in which the converse
occurs, #e. a lessened volume during inspiration, and an
increased size during expiration. This condition of the pulse
18 known as pulsus paradoxrus. It has been most commonly
seen in cases of stenosis of the air passages, and pericardial
adhesions ; these produce it by increasing the aspiratory
force of inspiration.

The size or volume of the pulse-wave is to be carefully
distinguished from the fulness of the vessels which has
already been discussed.

(b.) The force of each wave is closely related to its size,
but volume and strength are not invariably associated. The
bounding pulse of arterial relaxation is very often feeble.
The force depends in the main upon the energy of the cardiac
systole, but to some extent also on the degree of tone pos-
sessed by the arterioles.

In all conditions of increased cardiac activity, the force of
the pulse is increased, while in debility of the heart it is
diminished.

(c.) The duration of each pulsation depends upon the
relation existing between the dilatation of the artery by the
blood-current, and its contraction during the passage of the



110 PHYSICAL DIAGNOSIS,

blood into the capillaries. The duration is longer when the
blood has considerable opposition to overcome in passing out
of the arteries, and shorter under converse circumstances. It
1s also longer when the systole of the heart is prolonged, and
shorter when the cardiac contraction is brief.

As tested by the finger, the quick is readily distinguishable
from the slow pulse by the duration of the mmpact felt by the
observer. The sphygmographic tracing of the two shows a
quicker ascent, sharper apex, and swifter descent in the
former than in the latter.

A slow or sluggish pulse (pulsus tardus) is almost invari-
ably associated with high arterial tension ; but this is not an
absolute rule, as in aortic stenosis, for example, where there
is much obstruction, the pulse may be extremely sluggish,
although the tension is low. A slow pulse is found in all
affections where there is contraction of the smaller arteries,
such as angina pectoris, renal disease, and arterial sclerosis.

A quick or active pulse (pulsus celer) is found, as a rule,
along with low arterial tension, and it depends upon a
relaxed condition of the arterioles for the most part. Tt is
extremely common therefore in febrile affections, A very
marked variety of the quick pulse is to be observed in cases
of free aortic regurgitation, where the celerity is associated
with an empty condition of the artery, and a large pulse-wave.

In health the individual pulsations should all be equal in
size, force, and duration ; but it is found that when there are
irregularities in rhythm, there are almost invariably in-
equalities in size and force.

5. The characters of the pulse in different arteries in
the same person may require attention, in order to determine
the presence of certain local interferences with the current
through the arterial system. In similar arteries, on different
sides of the body, the pulse under ordinary circumstances
occurs at the same instant of time, and if there is a difference
in time between the pulsation on the two sides, some obstacle
is the cause of the delay in the later pulse. In the same way
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there is a definite interval of time between the pulse in
arteries situated at different distances from the heart, between
the carotid and radial for instance, or between the radial and
femoral or tibial. If the usual relation between the pulse
in such vessels should be altered, some obstacle is here again
the cause of the change.

When there is any delay in the pulse of a vessel, there is
usually at the same time some change in the characters of the
wave, In aneurism of the arch of the aorta, for example,
there may be a considerable difference in time and volume
between the pulse of the right and left radial arteries.

The common causes of such local variations are abnormal
distribution, or obliteration of vessels, aneurisms, thrombosis,
embolism, pressure of tumours, and injuries involving the
course of the artery.

ARTERIAL CAPILLARIES.

A very interesting phenomenon is developed in the arterial
capillaries in marked cases of aortic regurgitation. If the
nails be examined, an alternate flushing and pallor may be
seen. The phenomenon can also be produced by drawing
the finger nail across the forehead of the patient so as to
produce a red line, when its alternate flushing and pallor is
perceptible. This has been described as the capillary pulse.

VENoUs CAPILLARIES.

The distention of these produces the condition known as
cyanosis,

VEINs,

Inspection of the Veins of the Neck.—The veins of the
neck present extremely different appearances in stout and in
thin people. In the former they can only be seen with
difficulty ; in the latter they stand out distinetly both in form
and colour. It is necessary to pay attention to the condition
of the jugular veins in regard to JSulness and to movements,
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The fulness of the Jugular veins may be increased by
such causes as thrombosis of one of the great veins nearer the
heart, or pressure upon such a vessel by a tumour, In such
a case the venous engorgement is for the most part unilateral.
The fulness may on the other hand be augmented by such
causes as the various dilatations and valvular lesions of the
heart and many chronie lung affections, In cases of this
kind the venous stasis affects both sides alike, and is but
part of a disturbance of the circulation in general,

The movements of the veins depend upon two groups of
causes—resperatory and circulatory conditions.

Movements caused by Respiration.— In thin persons
undulations along the jugular veins, synchronous with the
movement of respiration, may often be seen. These undu-
lations consist in a gradual filling during expiration, and a
sudden emptying of the veins at the beginning of inspiration,
The explanation is obvious : the fulness during expiration is
the result of the positive pressure on the veins of the thorax
during that phase, which causes a retrograde wave of blood
to close the valve above the jugular bulb ; the sudden empty-
ing attending inspiration is produced by the negative pressure
within the thorax at that time, which draws the blood
onwards in the direction of the heart.

Movements caused by Circulatory Conditions.— In
addition to these movements caused by respiratory conditions
there are others solely connected with the circulatory functions,
These are grouped together under the term venous pulse.

The venous pulse in health consists of slight undulations
which are invariably earlier in time than the apex-beat ; the
venous pulse is therefore, to use the common phrase, pre-
systolic. This pulsation is only seen in very thin persons,
and it is, as a rule, more visible in the external than in the
internal jugular vein, It is produced by the contraction of
the walls of the great veins and right auricle, which causes
a current to flow backwards as far as the valves on the veins.
The blood current is stopped there, but the closure of the
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jugular valve communicates a distinet pulsation to the con-
tents of the vein beyond, and every separate shock received
by the valve 1s similarly transmitted to the blood above.
Tracings obtained from the external jugular vein show at
times a single wave, caused by auricular systole. There may,
however, be two impulses, in which case the second wave is
produced by a shock transmitted backwards from the heart,
during the closure of the auriculo-ventricular valves. At
rare times there may even be a third wave, agreeing in time
with the diastole of the heart, and no doubt communicated to

I - i = . 1 x 2 i . - . ¥ "
FiG. 45, —J'.Jui:.:lg irom the internal jugular vein 111 a case of :1'](_‘[1:-;“'.!]
i=_u-|~..|;|:]u:~Lu-:|¢:--.

the veins by the shock caused by the closure of the arterial
valves,

The venous pulse in diseased conditions is essentially
different. This pulse usually consists of two distinct waves,
the first and smaller being produced by the systole of the
right auricle ; the second and larger being caused by a wave
of regurgitation from the ventricle into the auricle, This
form of pulsation of the jugular veins is pathognomonic of
tricuspid incompetence, A tracing of such a venous pulse
is annexed, in which the auricular and ventricular waves can
be clearly seen. The exact form of these waves varies greatly,
and the tracings obtained from the internal and external
jugular veins differ greatly in details, although their main
curves are similar,
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Friedreich has pointed out that in some cases paralysis of
the auricle can be detected by the absence of the auricular
wave, which he states to have disappeared in the course of
cases under his care.

Tae Broob.

In many cases the blood requires to be examined to ascer-
tain the following points:—its richness in red corpuscles,
their size and shape, and the amount of hmmoglobin they
contain ; the number of white corpuscles, and the proportion
they bear to the red ; and the presence of microparasites.

Red Corpuscles.

Diminution in the number of Red Corpuscles or Oligo-
cytheemia occurs in ansmia, from whatever cause. In the
normal condition the blood contains about five millions of
red corpuscles in each cubic millimetre, while in different
abnormal states the degree of diminution varies of course in
proportion to the severity of the condition. In chlorosis, for
instance, they may fall to two and a half or three millions,
while in pernicious anemia they often fall to about half a
million before death. Their number is estimated by means
of the hwmmacytometer. There are two forms of this instru-
ment commonly used in this country, one known as that of
Glowers, and the other as the Thoma-Zeiss apparatus.

The former instrument consists of—4, a small pipette,
marked to contain 995 cubic millimetres ; B, a capillary tube,
marked to contain 5 cubic millimetres (both these are fitted
with india-rubber tubes and mouth-pieces to facilitate their
being accurately filled); D, a small glass vessel to contain
the blood and diluting fluid ; #, a glass stirrer; C, a brass
stage-plate, carrying a glass slide, in which is a cell one-fifth
of a millimetre deep, and the bottom of which is divided by
intersecting lines into squares of one-tenth of a millimetre,
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while a cover-glass is retained in position over the cell by
means of two clips; and #, a guarded needle to pierce the
finger with.

When an enumeration is to be made, 995 cubic millimetres,
measured by means of the pipette 4, of a solution of twenty-
six grains of sulphate of soda to an ounce of distilled water,

WA
TS

Fic. 46.—Gowers' Hemacytometer, 4, Pipette; B, Capillary tube ; €, Stage.
plate; D, Glass vessel ; E, Stirrer: F, Guarded needle.

to which has been added fifteen drops of strong acetic acid,
are put into the glass vessel D, and to this is added five
cubic millimetres of blood drawn from the finger by the
needle . These are well stirred together, and then a drop
is put in the centre of the cell, and the cover-glass put over
it. This is placed under the microscope, and the corpuscles
in ten of the squares, as marked on the bottom of the cell, are
counted. This number, multiplied by 10,000, gives the
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number in a cubic millimetre of blood. The corpuseular rich
ness can also be expressed as so many per centum. In normal
blood two squares contain one hundred red corpuscles, so if
twenty squares are counted and added together, and then
divided by twenty, it gives the average number of corpuscles
to each square, and if this be multiplied by two, it gives the
number in two squares, and that is the percentage of cor-
puscles present in the case under examination.

The instrument invented by Thoma and made by Zeiss
(hence commonly called the Thoma-Zeiss apparatus) is ex-

Fig. 47.—The Thoma-Zeiss Hemacytometer,

ceedingly simple in design and easy to use. It consists of a
graduated capillary tube, expanding into a bulb at the upper
end, in which there is a small glass ball, for measuring and
diluting the blood, and a glass slide with a cell upon it, on
the floor of which are marked microscopic squares, for
enumerating the corpuscles. The capillary tube 1s graduated
by means of a scale beginning with 01, and is marked at
three points by the figures 0-5, 1, and 101.

The cell is of the depth of 0'1 mm., and the space above
and corresponding to each square marked on the floor is
exactly sgop of a cubic millimetre. Groups of sixteen
squares are surrounded by stronger lines on the glass.

The instrument is used in the following way. The blood,
obtained by the puncture of a finger as already described, is
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drawn up the capillary tube until it reaches either the point
marked 0'5 or that marked 1, and the end of the instrument,
after being wiped, is placed in a 3 p. c. solution of sodium
chloride, which is drawn up by suction until it reaches the point
marked 101. By shaking, the blood and salt solutions are
intimately mixed in the bulb by means of the little ball, a
drop is blown out so as to empty the tube of that part of the
sodium solution which has not been mixed with blood, another
drop 1s placed in the cell, a cover glass carefully placed over
it, and the corpuscles enumerated with a moderately high
power.

The corpuscles should be counted in an entire series of
sixteen squares, and their average number ascertained. Then
the estimation of the corpuscles depends upon two factors :—
(1.) the dilution of the blood, which if it has reached the point
marked 05, will be 1 : 200, and if to the point marked 1, will
be 1:100; (2.) the cubic space corresponding to each square
18 gggp ¢ m. The average number of corpuscles in each
square must therefore be multiplied by 4000, and by 200 or
100 (according to the dilution), and the result gives the
number of corpuscles in a cubic millimetre,

By examination of the blood at short intervals the progress
of the case and the effect of remedies can be closely followed.

The size and shape of the Red Corpuscles.—In pernicious
and other forms of chronic an®mia the red cells vary much
in size and shape. Inall forms the average size is diminished.
This in part is due to the presence of a number of very
small and very deeply coloured corpuscles, which are called
microcytes, The blood also contains some unusually large
corpuscles, known as megalocytes or macrocytes. The cor-
puscles also vary in shape, becoming pear and club shaped,
and assuming various other irregular forms—the term poi-
kilocytosis indicating these variations in shape.

Variations in the amount of Haemoglobin.—The amount of
haemoglobin in the blood may be lowered absolutely and rela-
tively ; for instance, both in chlorosis and pernicious ansemia
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the amount of hamoglobin is absolutely diminished, but in
the former the diminution is relatively greater owing to the
exceeding poorness of the individual corpuscles in hamo-
globin, while in pernicious anzmia the absolute diminution
is greater than in chlorosis, while relatively, instead of
diminution, there is increase owing to the increased richness
of the individual corpuscles.
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Fia. 48.—Forms of blood corpuscles in anemia (after Scheube). «, normal ;

b, small red corpuscles ; ¢, macrocytes; d, microcytes ; e, irregular forms
of red discs.

The estimation of the haemoglobin may be made by
Gowers’ hwmoglobinometer, The apparatus consists of a
capillary pipette and two glass tubes, one of which contains
a standard colour solution, while the other is graduated so
that 100 degrees equal two cubic centimetres. The method
is as follows :—Some drops of distilled water are put into
the graduated tube, and to this is added 20 cubic milli-
metres of the blood to be examined, the quantity being
measured in the pipette, and the two are quickly shaken
together. Distilled water is then added drop by drop until
the diluted blood is of the same shade as the standard colour
solution, and the degree at which it stands is the percentage
of hemoglobin present, z.e. if the diluted blood gives the
standard colour at 60, the percentage of heemoglobin is 60.

The average richness of the individual corpuscles is ex-
pressed by a fraction, the numerator of which is the per-
centage of haemoglobin as found above, and the denominator
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the percentage of corpuscles as found by the heemacytometer.
Thus if in a case of chlorosis the hemoglobin richness is 40
per cent, and the corpuscles are reduced to 50 per cent, the
average richness of the individual corpuscle is expressed by
the fraction £2 or 22, and this would further show that the
proportional deficiency of hemoglobin is greater than of
corpuscles.

White Corpuscles.

Normally there is one white corpuscle in about six squares,
as reckoned by Gowers’ hemacytometer. Minor variations
are of no clinical or pathological significance so far as is known.
In leucocythemia, however, there is an absolute increase in
the number, and, owing to the fall at the same time in the
number of red corpuscles, the white are relatively still more
abundant, the proportion rising even to 1 in 20. In many
febrile affections, more especially in pneumonia, the propor-
tion of white corpuscles is greatly increased.

Microparasites.

These are animal or vegetable. Of the first the only
two of importance are the Filaria sanguinis kominis, which
appears in great abundance in the blood during the hours of
sleep of the individual harbouring the mature worm ; and
the plasmodium malarie, which oceurs in ague.

The vegetable microparasites are numerous: among the
more important may be mentioned the bacillus of anthrax,
the spirillum of relapsing fever, and various bacilli and
micrococci in septic and other fevers. These require special
methods of staining for their demonstration, for which re-
ference is necessary to works on bacteriology.

Spectroscopic Bxamination.

Both arterial and venous blood give a distinctive spectrum,

Th? recognition of blood by the spectroscope will be referred
to in the section dealing with the urine.
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RESPIRATORY SYSTEM.,

THORAX—SURFACE LINES AND AREAS,

For convenience in description, the thorax is regarded as
presenting several areas, and marked by six vertical lines.

2 2 !.e
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Fia, 40,—Anterior thoraciec and abdominal regions, 1, Supra-clavieular:
2, Infra-clavicular ; 8. Mammary; 4. Axillary ; 5. Infra-axillary ; 6. Epi-
gastric; 7. Umbilical; 8. Hypogastric; 9. Hypochondriac (right and
left) ; 10. Iliac (right and left) ; 11. Inguinal (right and left).
The lines are («) the mammary line, a vertical line drawn
from a point half-way between the inner end of the clavicle
and the end of the acromion process to another point half-way
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between the pubic and iliac spines ; (b) the pa,ra,stm.'nal line,
drawn midway between the preceding and the mid-sternal
line; (¢) the anterior axillary line, drawn downwards from
the anterior fold of the axilla ; () the mid-axillary line, drawn
from the centre of the axilla; (e) the posterior axillary line,
from the posterior fold of the axilla; and (f) the scapular
line, drawn through the angle of the scapula.

Fic. 50.—Posterior thoracic and abdominal regions, 1. Supra-scapular:

2. Beapular; 3. Inter-seapular: 4, Infra-seapular ; 5, Inferior dorsal;
G. Lumbar,

The areas are anteriorly () the supra-clavicular, above the
clavicle ; (b) the infra-clavicular, from the clavicle to the third
rib; and (¢) the mammary, from the third rib downwards.

Posteriorly they are (a) supra-scapular, above the scapula ;
(b) the scapular, which may be divided into a supra—and
infra—spinous ; (c) the inter-scapular; and (d) the infra-
scapular,

Laterally they are the axillary and infra-axillary.

They are shown, alon g with the abdominal regions, in the
above figures,
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ANATOMICAL RELATIONS OF THE LUNGS.

The apices of the lungs rise anteriorly to an inch or an
inch and a half above the clavicles ; posteriorly they reach the
level of the seventh cervical vertebra. Zhe base or inferior
limit of both lungs is at the level of the sixth rib in the
mammary line, the eighth rib in the axillary line, the ninth
rib in the scapular line, and the tenth rib close to the spine.
The anterior margins of the lungs are, during inspiration, in
contact under the sternum from the second to the fourth rib.
At the level of the fourth rib the edge of the léft lung turns
outwards and downwards, forming a notch, with its concavity
directed to the middle line ; the inferior limit of the notch
joins the inferior edge of the lung at the sixth rib about the
mammary line. This notch leaves a considerable part of the
anterior surface of the pericardium in immediate contact
with the internal surface of the chest wall. The bases of the
lungs rest on the diaphragm, and are somewhat concave to
fit its dome-like upper surface, while their margins become
wedge-shaped where they lie between the outer aspect of the
diaphragm and the chest wall.

The right lung consists of three lobes, the left of two.
The relations of the lobes to the chest wall are of importance
clinically, and may be tabulated as follows :—

RicaTt Luxeg, 3 lobes. Anteriorly Laterally. Posteriorly.

(Mammary line).

Upper lobe . . From apex to  To fourth rib. From apex
fourth or fifth rib. spine of scapula.
Middle lobe . . From fourth or From fourth to Nil,

fifth rib to in- sixth rib.
ferior margin

of lung,

Lower lobe . . Nzl From sixth to From spine
eighth rib. scapula
tenth rib.
LEerT LuNg, 2 lobes.

Upper lobe . . From apex to To fourth rib. From apex

sixth rib. spine of scapula,
Lower lobe . . Nil. From fourth From spine

rib to base. scapula to base.
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The relations of the lungs to the surface are represented in
the frontispieces I. and 1L

The summit of the dome of the diaphragm is on a level
with the eighth dorsal vertebra.

The trachea bifurcates at the level of the fourth dorsal
vertebra, the right bronchus being at a slightly higher level
than the left.

PHYSICAL EXAMINATION OF THE LUNGs.

The physical examination of the lungs comprises four
distinct methods, namely—(1) inspection, including men-
suration ; (2) palpation, including vocal fremitus; (3) per-
cussion, including sense of resistance; (4) auscultation,
including vocal resonance. We shall take these up seriatim.

INsPECTION AND MENSURATION,

Preliminary.—Normal respiration is made up of two
phases, inspiration and expiration, followed by a pause.
Their relative length may be put in the form of an equation,
as follows—

Inspiration : Expiration :: 5 : 6

Expansion.—During inspiration the cavity of the chest
enlarges, and the lungs expand, while during expiration it
diminishes and the lungs contract. The enlargement of the
chest consists in an increase in its circumference, as well as
an increase in its vertical capacity, the latter being brought
about by the descent of the diaphragm.

The increase in the circumference is recognised by the eye,
and is technically known as ezpansion.

The degree of expansion varies in different individuals.

The descent of the diaphragm during inspiration is recog-
nised by the distention of the upper part of the abdomen,

while during expiration the abdomen falls as the diaphragm
rises,
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In men, when the breathing is quiet, it should be noted that
the upper part of the thorax moves very slightly, while its
lower part and the upper part of the abdomen move distinetly
and regularly; this type of breathing is known as costo-
abdominal. When, however, the breathing becomes acceler-
ated, or if deeper respirations are taken, the upper part of
the thorax also moves ; this is more especially the case in
conditions in which the respirations are deep rather than
simply increased in rapidity. In women, on the other hand,
the respiratory movement is confined mainly to the thorax,
the upper part moving distinctly even during quiet respira-
tion ; this type of breathing is known as thoracic.

The frequency of the respiratory movements varies from
fourteen to eighteen per minute. Their rate should always
be noted.

Inspection may be considered under two heads—

1. Shape, including size.
2. Movement,

Shape and Size.

Shape.—Contour outlines of the chest are made by means
of the cyrtometer—two long pieces of soft metal united by a
leather hinge, form a fairly efficient apparatus. The hinge is
placed over the spine, the pieces are moulded to the wall of
the chest, removed by means of the hinge without altering the
shape, and the contour traced on paper. A very ingenious
modification of the cyrtometer has lately been made by
Mr, Cuthbert Christy. It consists in a jointed steel support
to the soft metal by means of which the contour of the chest
wall is obtained with much greater accuracy than is possible
with the ordinary instrument.

There are certain well-marked types of chest in which the
departure from the normal (Fig. 51) is so great that they
require a special description, They are—(1.) The rickety; (2.)
The pigeon-breast ; (3.) The emphysematous; (4.) The alar.
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1. The rickety.—In this form, as seen in the difagram,
there is a lateral retraction of the thoracic wall, while the

i

Fi1a. 51.—Normal chest. (Gee.)

anterior surface is squarer than in the next form. It is
produced by yielding of the ribs, the result of rickets, It
occurs in early life. In addition there is present a row of
bead-like projections on each side, at the junction of the
cartilages and ribs, which is known as the rachitic rosary.

2. The pigeon-breast.—This form is characterised by its

F1a. 52.—Rickety chest.

Fig. 58.—Pigeon-breast.
(Gee.) (Gee.)

triangular shape, the sides of the chest meeting almost at an
angle. The sternum is in this way carried forward, and has
been compared to the keel of a hoat,

3. The emphysematous.—The chest becomes more barrel-
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shaped than normal in this form ; that is, it becomes rounder,
the transverse and antero-posterior diameters approaching
each other in size, the former becoming smaller while the

Fic. 54.—Emphysematous chest. (Gee.)

latter enlarges. The intercostal spaces are, as a rule, sunken.
The sternum is arched forwards.

4. The alar.—This form is so named from the wing-like
projection of the scapule. It is associated with a long
narrow chest and greatly sloping shoulders. It occurs in
persons of a phthisical inheritance.

(\ﬁ%
5

Fic, 55.—Showing retraction of one side of the chest. (Gee.)

Contraction of one-half of the thorax may follow on
pleurisy or empyema. It is also present in fibroid phthisis

and other destructive changes in the lung.
Flattening under the clavicles occurs in cases where the
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apices of the lungs have been the seat of destructive chﬂ.nge:&,
annulling or modifying their respiratory function. It is
therefore associated with diminished respiratory movement.
It may be present at both apices or confined to one.

In addition to the foregoing, which are those most
commonly described, it is well to remember that in angular
and lateral curvature of the spine the shape of the thorax
is much altered, and that the limits and relative volume of
the two lungs may be materially modified. In pronounced
lateral curvature, owing to the altered curve of the ribs, and
the altered volume of the lung, it will be found that the per-
cussion sound is different on the two sides. Unsatisfactory
physical signs must not in such cases have too much im-
portance accorded to them if there is not other evidence of
pulmonary disease.

Size. — The size of the chest in its circumference, and
its vertical and horizontal diameters, varies greatly within
the limits of health.

The following measurements are those usually made :—

The circumference is often the only measurement which
is made. It is taken at the level of the nipples. The average
18 34 inches, but it varies from 28 to 44 inches in the adult
male. The chest expands from 11 to 5 inches during forced
inspiration, and it is well to observe this in health, as the
diminution in the degree of expansion in various morbid
conditions is to be specially noted. It occurs, for instance,
to a very marked degree in emphysema and asthma, in both
of which the measuring line may not indicate more than
from a quarter to half an inch of increased circumference
during inspiration.

The semi-circumference of the chest is greater on the
right side than on the left by about half an inch. This
measurement is taken from the spines of the vertebra behind
to the middle of the sternum in front ; 1t is well to make a
mark at both points before measuring. Distention of one-
half occurs in pleuritic effusions when very copious, and also
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In some cases of pneumothorax. Retraction on one side
oceurs in fibroid induration of one lung, and after some cases
of pleurisy or empyema.

In addition to the foregoing the amtero- posterior and
transverse diameters are of importance. They are taken
by means of an ordinary steel callipers. Normally the trans-
verse is greater than the antero-posterior diameter, but in |
abnormal conditions this may be considerably modified, as
has been seen in the preceding pages.

Movement.

While in the normal state a more or less general expansion
of the thorax occurs during inspiration. There are conditions
in which this is modified or reversed. They may be classed
under these heads :—

A. Diminished expansion—general or local.

B. Increased expansion—general or local.

C. Drawing in of the intercostal spaces—retraction.
D. Alterations in rhythm and rate.

Diminished Expansion.

Diminished expansion may be general and affect both
lungs, as in emphysema, asthma, etc.; it may be unilateral,
as in pleuritic effusion, pneumonia, etc.; or it may be local,
as at the apices from phthisis, elsewhere from pleurisy,
collapse, ete. It occurs as a result of three main causes,—
first, non-entrance or obstruction to the entrance of air into
the lungs ; second, such a distended state of the pulmonary
vesicles as will not admit of much or any more distention ;
third, paralysis of the muscles which move the ribs,

First. Non-entrance, or obstruction to the entrance of air
into the lungs. This condition may be the result of causes
(1) in the upper and larger respiratory passages; (2) in the
smaller bronchi; or (3) in the pulmonary vesicles. Under
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the first are included croup, paralysis of the vocal chords,
laryngeal tumours, the pressure of tumours on the trachea or
large bronchi, ete. TUnder the second, asthma—the obstruc-
tion being caused by spasm of the smaller bronchi. Under
the third, phthisis, compression of the lung by pleural
effusion, congenital or acquired collapse, pneumonic consolida-
tion, and acute pleurisy, pleurodynia, or intercostal neuralgia.
In the three last, movement of the painful part is restrained
owing to the increase of pain experienced on movement.

Second. An already distended condition of the pulmon-
ary vesicles. This is typically seen in emphysema, the lungs
and their containing case being so abnormally distended that
even with deep inspiration the thorax may only expand about
half an inch,

Thard. Paralysis of the muscles of respiration which act
on the thorax. This occurs in certain cerebral and spinal
diseases or inj uries, respiration being maintained by means of
the diaphragm,

Increased Expansion.

General increased expansion occurs during violent exer-
cise, and as a result of muscular effort. In the early stages
of febrile affections there is, along with acceleration of the
breathing, increased general expansile movement.

Local increase may affect one half of the chest, as when
the lung on the opposite side is not performing its function.
It is present when air or fluid in the opposite pleural cavity
compresses the lung, also when there are destructive changes
in the lung itself, and when the bronchus on one side is com-
prt::ssed or has its lumen obstructed in any way. When the
apices of the lungs are the seat of tuberculous infiltration,
the respiratory movement of the lower part is increased ; and
v:rhcu the lower parts are infiltrated with pneumonic exuda-
tion, or compressed by fluid, the upper part shows increased
movement.

K
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Drawing in, or Retraction.

(@.) General drawing in of the intercostal spaces, the
epigastrium, and the episternal and supra-clavicular regions,
occurs during inspiration in cases in which there is obstruction
to the entrance of air. It occurs from a variety of causes.
The obstruction may be in the upper part of the respiratory
passage, as in croup ; it may be lower down from the pressure
of an enlarged thyroid, or of an aneurismal or other medi-
astinal tumour on the trachea or bronchi, or it may be
due to spasm of the smaller bronchi, as in some cases of
asthma or bronchitic asthma.

(b.) Local drawing in of the intercostal spaces oceurs over
areas of congenital or acquired collapse: this is frequently
seen in children, and is most marked in the spaces between
the asternal ribs anteriorly and laterally.

In all cases the explanation is that the capacity of the
thorax is increased by the movement of its bony and carti-
laginous framework, while at the same time the lung tissue
does not expand : as a result the intercostal spaces and other
yielding portions are driven in, for the atmospheric pressure
remains constant while the pressure within the lung is
necessarily diminished when the capacity of the thoracic
cavity enlarges, and the entrance of air is obstructed.

Alterations wn Riythm and Rate.

Dyspneea.— This term denotes increased rapidity or in-
creased depth of respiration. It is brought on by physical
exertion, but also by various morbid conditions. Elevated
temperature is usually accompanied by accelerated respiration,
while in many conditions there is not only acceleration, but
increase in the depth of the respirations. When dyspneea is
caused by any hindrance to the free ingress or egress of air, it
is known respectively as inspiratory or expiratory dyspneea.
Inspiratory dyspneq is present in croup, the paroxysms of
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whooping-cough, paralysis of the vocal chords, or any condi-
tion in which the lumen of the upper part of the respiratory
passages is diminished, as by the pressure of aneurismal and
other tumours, FEapiratory dyspneea is present in the more
advanced cases of bronchitis and emphysema, in which there
are both obstruction in the bronchi and a diminution in the
elasticity of the lung. It will be remembered that expira-
tion depends on the elastic recoil of the lungs, and
consequently, when this is weakened, expiration must be
Impaired.

Orthopneea is a very marked degree of difficulty in breath-
ing, the term being confined to cases where the patient
requires to remain in the sitting or standing posture. It is
present in the advanced stages of cardiac disease and in
asthma, etc. In it the accessory muscles of respiration are
called into action. The diseases mentioned above as giving
rise to dyspneea produce orthopneea in their more advanced
phases.

Cheyne-Stokes Respiration.—This is the best-marked type
of alteration in the respiratory rhythm. When fully de-
veloped it is characterised by a repeating cycle of phenomena ;
beginning with a number of superficial respirations it goes on
to deep respirations, often amounting to dyspneea, from which
it falls again to superficial respirations resembling those with
which it commenced ; these are often called the ascending
and descending phases, and following them is a period of
complete cessation of the respiratory movements. The whole
cycle occupies from a few seconds to two minutes, the pause
occupying about one half the whole time, The following
tracing represents graphically the phenomena in this con-
dition,

It may oceur in all affections involving the cerebral and
medullary centres. It is frequently present in uremia and
many acute diseases.

While the above is the fully and typically developed
phenomenon, there are many minor forms of irregularity which
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are a,lilieizl to the fully-developed form, but require no special
description ; some of these are not infrequently referred to as
cerebral breathing.

W VAN~ — A
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Fia. 56.—Tracings from cases of Cheyne-Btokes breathing. (Gibson.)

The Respvratory Action of the Diaphragn.

This has been already referred to at the beginning of the
chapter, but it is again necessary to draw attention to the im-
portance of noting the extent to which respiration is performed
by the diaphragm in different conditions. In emphysema, for
instance, respiration is largely performed by it ; while, on the
other hand, if it is paralysed, or much impeded in ifs action
by abdominal conditions, as ascites, ete., dyspncea becomes
extreme. No record of the respiratory functions which over-
looks this can be regarded as complete.

PALPATION AND VocAL FREMITUS.

Preliminary.— By palpation the observations made by in-
spection are verified and amplified. The sense of touch aids
the sense of sight. The degree of movement is noted, and the
student should familiarise himself especially with the expansile
movement of normal respiration. The hands should be flatly
and firmly laid upon the corresponding parts on the two
sides. Palpation of the apices anteriorly is more easily per-
formed by standing behind the patient, when that 1is
practicable, and putting the hands across the shoulders ; in
the same way, for palpation of the apices posteriorly, the
hands may be put across the shoulders from the front. The
lower part of the thorax, both laterally and posteriorly,
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should always be palpated as well as the apices, and a note
made of the movement in these various situations.

The conditions in which deficient expansion is present
have been already mentioned under inspection, and need not
therefore be repeated. :

Pain on palpation is sometimes present, and may be even
acute. It may be present either in the intercostal muscles,
when it is usually rheumatie, or it may be confined to the
nerves. It is also present before the appearance of the
eruption in herpes zoster (shingles), In some cases of
pleurisy pain is complained of on palpation, especially if
considerable pressure be made on the part.

Vocal Fremitus.—The physical explanation of vocal
fremitus has been already considered. The factors which
determine its intensity may be classed as follows :—

(a.) The pitch of the voice: the lower the pitch the more
marked the fremitus, and vice verse. This explains the fact
that in women if is, as a rule, less marked than in men, the
former having the higher-pitched voices. “Feeble voices are
also badly conducted.

(b.) The size of the tube (the bronchus), and therefore the
size of the vibrating column of air within it. As a conse-
quence vocal fremitus is usually better marked on the right
than on the left side, the right bronchus being the larger.

(c.) The distance of the part from the larynx—that is, from
the point where the vibrations have their origin : the greater
the distance the feebler the fremitus, and wice versa, so it is
more marked over the upper part of the anterior aspect of
the chest than the lower,

(d) The thickness of the chest wall: the thicker the
chest the feebler the fremitus. A thick wall, whether due

to fat, muscle, or cedema, obstructs the passage of the vibra-
tions to the surface.

From the foregoing it is apparent that too much import-
ance must not be attached to want of success in obtaining
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fremitus, unless there is corroborative evidence from the
other methods of investigation that it is the result of a
morbid condition.

The conditions in which vocal fremitus departs from the
normal may be classed as follows :—

Dimanashed in—

Persons with feeble or high-pitched voices (may be
quite imperceptible).

Persons with thick chest walls.

Adherent and thickened pleura.

Bronchitis, } from obstruction in the bronchial tubes

Asthma, } to the passage of the vibrations.

Absent in—

Hydrothorax.

Pleurisy with effusion,

Empyema.

Pneumothorax.

Pressure of a tumour on a primary bronchus.

Anything within the bronchi blocking them, and
thus preventing the passage of vibrations to the
part supplied by the blocked tubes.

Phthisis, when the bronchi are plugged as in the
preceding.

Adhesion with great thickening of the pleura.

Increased in—

Consolidation of the pulmonary parenchyma, as in
pneumonia. It is, however, necessary that the
principal bronchus going to the consolidated area
be not plugged ; if it is the vibrations are arrested.

Pulmonary cavities, if they have dense walls, are
large and near the surface,

Solid tumours in contact with large bronchi, and

also with the parietes.



RESPIRATORY SVSTEM. 135

Friction or pleural fremitus is the sensation communi-
cated to the hand in cases of pleurisy where the friction is
unusually coarse. It is a creaking, rubbing, or grating
sensation, and is only occasionally present. Tt is a pheno-
menon of no special clinical significance.

Bronchial Fremitus.—In bronchitis and asthma, owing
to local interferences with the lumen of the bronchi, the
passage of air is interrupted, and sounds are produced which
are known as rhonchi: they are described later. When,
in these conditions, the hand is placed over the larger
bronehi in front or behind, the vibrations producing the
sounds are very distinctly felt, and bear the name of
bronchial fremitus.

PERCUSSION AND SENSE OF RESISTANCE,

Preliminary.—The percussion sound of the lungs is usually
defined as clear or resonant. Its precise character cannot be
described ; it can only be appreciated by carefully training the
ear to recognise it and its various modifications in different
individuals, and at different parts of the thorax. The terms,
resonant and clear, are as a rule used as synonymous. It is,
indeed, usual to distinguish between greater and less degrees
of resonance, and to refer to the percussion sound of the
thorax as increased, diminished, or impaired in resonance, or
a8 non-resonant.

The use of the term resonant is, however, unforfunate, as
it is applied in a sense which is not allowed by acoustics,
It might, indeed, be desirable to discard it altogether from
these pages, were it not so commonly in use that it requires
ab least to be recognised, and its common meaning specified.
The term resonant, then, is, as has been stated, applied to
the percussion sound of the normal lung ; it is a somewhat
full sound, and conveys the impression of being produced
by the vibrations of a structure of considerable size and
containing air, The term hyper-resonant is often applied to
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the lung sound when it is clearer than normal, or when it
approaches the tympanitic character ; on the other hand, the
term diminished resonance is applied when the sound is
dnller than normal ; and the term non-resonant, or absence of
resonance, when the sound is quite dull. This use of the
term will be avoided in these pages as much as possible,
and the student is advised to abandon its use as far as
practicable.

The pulmonary percussion sound depends on the four
following factors :—

1. The thickness of the chest wall.—The greater the
thickness the duller is the percussion sound, and wice versa.
The thickness may be due to great muscularity, to the de-
position of fat, to cedema, or, as in women, to the mammae.
On the other hand, the chest wall is thin in spare persons,
and in exhausting diseases.

2, The resilience of its bony and cartilaginous frame-
work.—This is greater in children than in adults, and the
percussion sound is clearer in the former than in the latter.

3. The amount of air within the chest—that is, in the
bronchi and pulmonary alveoli.— When the air cells are
filled with solid exudation as in pneumonia, or when the lung
is compressed and the air driven out of it by the pouring out
of fluid into the pleural cavity, as in pleurisy and hydro-
thorax, the percussion sound is dull. The percussion sound
is also duller over the heart than where there is only lung
underneath the part percussed, for the heart acts as a solid
body.

4, The state of tension of the lung tissue.—If from any
cause the lung tissue—that is, the walls of the alveoli—has -
its tension diminished, the percussion sound is modified and
becomes tympanitic. This modification frequently occurs
above the limit of a pleural effusion ; in pneumonia, before
the lung has become solid ; in cedema of the lungs ; and in
caseous infiltration of the lung tissue, the air not being entirely

excluded.
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To understand the cause of this tympanitic sound, it is
necessary to know that if a lung be percussed after its
removal from the body, when it has of course partially
collapsed, the sound emitted is tympanitic. It is from this,
and from a consideration of the changes present in those
morbid conditions in which it may be elicited, that the
tympanitic sound is regarded as due to diminution in the
tension of the lung tissue, and a diminution in the amount
of airin the alveoli. These conditions are present in the
morbid states enumerated above. The tension or tonicity
Is of course lessened by the inflammatory action in pneu-
monia and by the pressure of the fluid in pleuritic effusion,
while the amount of air in the alveoli is necessarily reduced
in all cases where an exudation takes place into them. It

must, however, be acknowledged that this explanation is not
altogether satisfactory.

Method,

When the anterior aspect of the thorax is to be percussed
the patient should be recumbent and unconstrained, or in the
sitting posture,

Care must be taken that the finger is laid quite flat on the
surface, and the percussion sound on one side is to be com-
pared with that on the other in corresponding spaces and
over corresponding ribs,

The apex is percussed above the clavicle by the mediate
method, then the clavicles are percussed immediately, after
which the rest of the lung is percussed downwards. In the
first instance it is only necessary to percuss the interspaces.
If an area be found where the percussion sound is altered, it
can be investigated rib by rib and space: by space. On no
account ought the student to compare an interspace on one
side with a rib on the other ; and the finger ought never to
rest partly on a space and partly on the adjoining ribs. The
percussion sound over the ribs differs considerably from that
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in the interspaces ; and further, if the finger is laid vertically
over both, there is apt to be a space between the finger and
the interspace, which materially modifies the sound, and is
very likely to mislead.

It is desirable to lay emphasis on one other point, and
that is, the necessity of keeping well out from the edge of
the sternum : the mammary line is a good one as far down
as the third rib, but from there it is necessary to diverge
quite outside the line. This is necessary owing to the
position of the heart on the left side, which of course affects
the percussion sound, and when studying the percussion of
the lungs this source of confusion is to be avoided. On the
right side it is necessary to keep well out from the sternum,
as the presence of the arch of the aorta, the descending vena
cava, and, lower down, a distended right auricle may modify
the sound. We would lay stress on this, as we have found
inattention to these simple matters a very common hindrance
to the student. Under percussion of the heart and the
vessels at its base, it was pointed out that the outer limit of
these structures was indicated by a moderate although definite
alteration in the percussion sound as followed from without
inwards. The alteration in the sound consists in a heighten-
ing of its pitch, caused by the thinness of the anterior edge
of both lungs where they overlap the heart and large vessels.
This thin edge of lung presents a smaller or shallower area
in which vibrations are set up, the result being that the
pitch is raised. If the sound is further analysed, it is ob-
served that the sound conveys the idea of being produced
by the vibrations of a structure of less volume than that of
the thick part of the lung, and from this the term empty has
been applied to it by Skoda to distinguish it from that heard
over the substance of the lung, and termed by the same
authority full. The term shallow would be preferable to
empty. In fact, the more general use of the terms sllmlluw
and full instead of reference to pitch might be desirable.
This rise in pitch, or more shallow character of the per-
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cussion sound, should also be studied by percussing the right
lung from above downwards. At the lower part, from about
the level of the fourth rib, the percussion sound is higher in
pitch, and shallower than above that limit: this is due to
the diminished depth (applying depth in percussion of the
thorax to the antero-posterior volume of the lung) of the lung
here, and to the presence of the solid liver behind it. The
same limit is known as the line of comparative dulness of
the liver. The accompanying diagram, representing a vertical
transverse section, shows the relations of parts which lead

Fig. 57.—Vertical transverse section in mammary line, showing relations
of lung and liver (after Symington). Above a full lung sound, below
e shallow and high-pitched lung sound. & Inferior margin of lung,
point at which absolute liver dulness commences.

to the rise in pitch, or shallowing of the percussion sound,
before the absolutely dull sound of the liver is obtained when
we pass entirely from lung.

At the upper part anteriorly it is often necessary to per-
cuss the whole length of the interspaces, as dulness in this
position may be confined either to the inner or the outer part
of them, according to the part of the apex affected. TIn other
cases small areas of dulness may be made out scattered over
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the chest, but this is as a rule difficult of detection, even to
a very expert percusser.

When the posterior aspect of the thorax is to be percussed,
it is desirable to have the patient in the sitting posture when
practicable, and when it does not subject him to too much
fatigne. The patient’s arms ought to be folded in front.
The method to be pursued is the same as that already de-
seribed for the anterior aspect. 'We begin above the scapule
and proceed downwards, comparing the corresponding areas
on the two sides. The sound differs much from the sound
in front, owing to the difference in the structures over-
lying the lung: from the angle of the scapula downwards
the sound, however, more nearly resembles that produced in
front. To make out the extreme inferior limit of the lung,
it is necessary to percuss very lightly, and there are few
points of greater practical importance than the acquire-
ment of facility in doing this, and of fully appreciating the
evidence as to the exact position of the lower margin of the
lung here. The reason of this is that moderate degrees of
hydrothorax are exceedingly common, and it is often of the
utmost importance to recognise the condition.

The percussion of the axillary and infra-axillary regions is
often of great importance, and ought not to be overlooked.
To investigate them the patient may sit, or lie on the side,
the arm being raised with the hand over the head.

Abnormal Percussion Sounds.

These may be classed in three groups, according as the
sounds are duller or clearer than normal, or are of special
character.

A. Dull sounds are divided into—

1. Slight dulness—also called comparative dulness—
when it is slightly duller than at the corresponding
spot on the other side. This is also spoken of as
impaired or deficient resonance.
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2. Moderate dulness—when the sound is decidedly dull,
but not so marked as in the following case.

3. Absolute dulness—when the part gives a sound re-
sembling that of a solid organ.

B. Abnormally clear sounds (called also Hyper-resonant).

These may be divided according to their degree into—
1. Slight or comparative increase of clearness.
2. Moderate and marked increase of clearness,

C. Percussion sounds of special quality or character :—

1. Tympanitic.
2. Amphoric or metallic,
3. Cracked-pot.

We may now consider these in order.

A. Dull Sounds.

1. Slight or comparative dulness.—This is frequently
present at one or other apex, more commonly at the right.
1t is sometimes regarded as physiological, but this is doubtful,
for it will be found that, in at least a large proportion of
cases, 1t is associated with and due to adhesion and thicken-
ing of the pleura. A corresponding degree of dulness can be
made out over other parts of the lung where the same con-
ditions are present. To appreciate this difference percussion
must not be strong ; indeed, for all the finer degrees of sound,
1t i3 necessary that the student should acquire the art of per-
cussing with one finger. Slight dulness is also present in
commencing tubercular disease at the apices.

2. Moderate dulness is present in tubercular disease of
the apices when the whole lung tissue has not become in-
filtrated. Tt is also present over patches of catarrhal pneu-
monia which reach the surface of the lung ; and in the patchy
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acute pneumonia of old people ; also in pulmonary congestion
in which exudation takes place into the alveoli.

Fig. 58.—Diagram showing at # moderate dulness over
tubercular infiltration.

F

3. Absolute dulness is present when air is completely
absent from the part percussed : 1t 1s therefore present in acute

Fia. 59.—Diagram showing at 2 moderate dulness over superficial
pneumonic pateh.

croupous pneumonia in the stage of hepatisation, when the
alveoli are filled with coagulated exudation. It may also
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be present in phthisis from an analogous condition coupled
with thickening of the pleura. It is also present over
effusion into the pleura, whether the result of pleurisy or a
simple hydrothorax ; also over tumours, the more common
ones being mediastinal tumours extending forwards and
laterally, and coming into contact with the thoracic wall.
Tumours of the lung itself, when of considerable size and
situated at the surface, also give a dull sound.

Piteh,

The pitch of the sound is an element which has also to be
considered at this stage, for to the student it often compli-

Fia, 60.—Diagram showin g heightening of pitch anterior] ¥ from consolida-
tion posteriorly, The shaded part is the consolidated part: x indi-
cates the position where the pereussion sound is raised in piteh.

cates the determination of the character of the sound. In
the percussion of the lungs the pitch is, in the majority of
instances, disregarded, as the dulness js the most obvious
characteristic of the sound. In many cases, however, the
pitch is of diagnostic value, If at any part of the chest the
column of air under the spot percussed is diminished as
compared with the corresponding part on the opposite side,
the pitch is raised. The sound js not really a dull one in
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the popular sense, although the term dull is commonly
applied to it; it is distinctly a skallower sound, that is, it
conveys the impression of being produced in a part the
internal capacity of which is not so large as at the corre-
sponding part on the opposite side. We have noted this at
one apex anteriorly when the posterior part of the upper
lobe was the seat of pneumonic infiltration, as represented in
the preceding diagram. It is also frequently present over the
anterior aspect of the lower part of the chest when there is

Fic. 61.—Diagram showing raising of pitch anteriorly at x from the presence
of fluid posteriorly ; atfthe physical signs of hydrothorax.

fluid in the pleura behind, as in the above diagram. In
the normal condition this raising of pitch, or change from a
full to a shallow sound, is noted over the anterior edge of
both lungs, and inferiorly over the right one, as has been

already indicated at page 139.

B. Abnormally clear sounds, also called Hyper-resonant.

1. Slight or comparative increase in clearness occurs
from the slighter degrees of emphysema, and is not of much
practical importance.
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2. Moderate and marked increase may be classed to-
gether, as they necessarily merge into each other, the dividing
line being purely empirical, and depending on the individual
observer. It is present all over the chest when both lungs
are emphysematous throughout. When the emphysema is
confined to the edges of the lungs the alteration in the per-
cussion sound is confined to those parts. This can very
frequently be noted over the front of the chest, the percussion
sound becoming distinetly clearer on percussing from without
inwards,—that is, towards the edge of the lungs, It is
also present over the area of superficial cardiac dulness,
when the heart is covered by the emphysematous border of
the left lung. The more markedly clear sounds merge into
the tympanitic variety.

C. Percussion Sounds of special Quality or Character.

1. Tympanitic,—This is the sound which is elicited by
percussing the stomach or intestines when they contain air.
In the normal condition it is not produced by percussion
of the thorax, save inferiorly on the left side, when the
stomach 1s dilated, as is specially referred to, under the
examination of that organ. In several morbid conditions,
however, the percussion sound presents this character. They
are as follows ;:—

(@.) Pneumothorax, d.c. the presence of air in the pleural
cavity, leading to retraction of the lung. If the tension of
the air within the pleura he great, the percussion sound
refains its tympanitic character but rises in pitch, and is
commonly referred to as duller, This is also true of the per-
cussion of the stomach and intestines: if their walls be
tightly stretched by the amount of contained gas, the tym-
panitic sound they give rises in piteh,

(6.) Large and superficial cavities in the lung substance, the
result of destructive changes.

(c.)_The early stage of pneumonia before consolidation

L



146 PHYSICAL DIAGNOSIS,

takes place. This is generally regarded as due to diminished
tension in the affected portion of lung, as explained at
page 136.

(d.) (Edema of the lungs, the physical conditions being
much the same as in (c).

(e.) Over the lung, immediately above pleuritic effusion.
The explanation of this is similar to that given under (c),
namely, that the tension of the lung is diminished above the
limit of the effusion. The fact of a tympanitic sound being
present in this condition is to be remembered, for it is some-
times regarded as proof of the presence of pneumothorax,

(f.) “The tracheal resonance of Williams” is the term
which has been applied to a tympanitic sound present at the
apex of the left lung, close to the sternum, when the lung there
is consolidated. To understand this it is necessary to note that
the percussion sound over the larynx and trachea is tym-
panitie, the pitch depending on whether the mouth is open
or shut. This sound is lost over the bifurcation of the
trachea and over the primary bronchi, owing to the interposi-
tion of pulmonary tissue; when, however, the intervening
lung is consolidated, either from exudation into the vesicles,
or from compression, the sound may be elicited owing to
the better conduction of the vibrations by the solid tissue,

9. Amphoric or metallic percussion sound, This sound is
tympanitic in character, but has in addition a metallic clang
or echo, In other words, the sound is prolonged, the pro-
longation being compared to an echo. It is comparable to
the sonorous prolongation of the voice which is observable
when we speak in an empty hall ; it is also fo be noted when
a large, empty, or partially-filled, and covered vessel i?. per-
cussed. The tympanitic sound, on the other hand, 1s not
prolonged, it ceases immediately after the percus.sion blow
producing it. The amphoric sound is heard best in cases :t)f
pneumothorax and in large superficial cavities in the lung ; in
both it is necessary that the walls of the cavity be smooth, so
that the sound waves may be reflected equally from all parts
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of the wall. In pulmonary cavities the sound comes out
when the mouth is open.

J. Cracked-pot Percussion Sound (Bruit de pot félé).—
This sound, as its name implies, resembles that produced by
percussing a cracked vessel. It can be simulated by clasping
the hands at right angles to each other, and then striking
them smartly against the knee. It is produced—

(a.) Over pulmonary cavities when they communicate
directly with a bronchus, and when the chest wall overlying
them is emaciated and yields to the percussion stroke. Tt
1s almost confined to cavities at the apex. To elicit the
sound percussion should be performed during expiration,
and the patient’s mouth ought to be open. It is caused by
the sudden expulsion of a portion of air from the cavity
into the bronchus. While this is the most common con-
dition in which the sound is obtained, there are several others
n which it is occasionally present, namely—

(6.) In some cases of pleurisy above the limit of the effusion,
due probably to the yielding of the chest wall, and the par-
tially-compressed state of the lung favouring the sudden
expulsion of air by the percussion stroke.

(c.) In pneumonia before consolidation has taken place. In
both this and the preceding condition, it will be remembered
that a tympanitic percussion sound is sometimes present,

(4.) When an opening exists through the parietes into the
pleural cavity., It can therefore be readily demonstrated
when the pleura has been incised for empyema, and its non-
production when the opening is artificially closed can also
be demonstrated.

(e.) In pneumothorax, where there is a free communication
between the cavity and a bronchus,
(/) Tt is readily produced in children over the upper part

of the lung, especially when crying, owing to the very yield-
ing character of the thoracic wall in infancy.

In all these the physical explanation is the same, and it is
only necessary to specially warn students against assuming
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that a cracked-pot sound necessarily implies the presence of
a cavity ; and this warning is all the more necessary as there
is probably no evidence derived from pereussion, unless it be
the tympanitic sound, which is more frequently misconstrued.

The Sense of Resistance.

Before leaving the consideration of percussion, it is necessary
to refer to the semse of resistance. It may be explained as
follows.

When a solid body or a distended viscus is percussed
mediately, there is a feeling of resistance which indicates
that the body is solid. On the other hand, structures
containing air do mot give the same sense of resistance
unless the walls overlying them be very thick. This
feeling or sense of resistance is of course quite apart from
sound, and is a guide without the sense of hearing. In
percussion the power of recognising variations in the sense
of resistance becomes almost unconsciously very highly
developed, and enters to a much greater extent than is
generally recognised into the determination of whether a
part is dull, and which of two points is the duller. So
much have we been conscious of this, that we have often
found it necessary to use a pleximeter, other than the finger,
when we wanted simply to analyse the characters of the
sound, and to be wholly unbiassed by this additional element.
From a purely practical standpoint, it comes therefore to I?e
of decided value in percussion. From what has been said
above, it will be understood that it varies Withlt].l.ﬂ de:gree
of solidity of the part percussed, and therefore is in direct
ratio to the degree of dulness ; that is, the greater the dulness

the greater the sense of resistance.

A USCULTATION.

One of the greatest difficulties in the auscultation of the
lungs is the differences in the classification of the sounds, and
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the want of agreement amongst teaching physicians as to
the characters which distinguish the different groups. This
necessarily leads to great confusion in the mind of the
student, and surrounds the exposition of the subject with
difficulties, while it is, we fear, somewhat hopeless to attempt
to meet the views of all teachers of practical medicine.
There is not by any means the same degree of confusion in
the interpretation of the signs, but even here there is room
for greater accuracy, and the attainment of this can only be
realised by the more rigid definition of the terms at present
in use. In teaching and in learning, the tendency, we think,
is too much towards classification without a descriptive and
critical examination of the sounds, which would constitute a
training in itself. The practice is too much to draw atten-
tion to the breathing at a specified spot in an individual case,
as bronchial, tubular, broncho-vesicular, or whatever else the
individual teacher may choose to call it, without that critical
analysis of the sound which would resolve it into the com.
ponent elements which give it its special features, and on
some of which at least its classification must be consciously
or unconsciously based. That this must necessarily be the
case is easily rendered apparent. Respiration consists of two
parts, inspiration and expiration. Over different parts of the
respiratory tract the audibility of inspiration and expira-
tion varies in length, loudness, and tone, and the relative
length of the one to the other, A knowledge of these varia-
tions, as they are heard over different parts in the normal
condition, is necessary to the recognition of the alterations
which occur in disease, but even in disease all alterations
must be confined to inspiration and expiration, and the only
modifications they can manifest must fall under loudness,
character, pitch, and the relative length of inspiration and
expiration to each other. In disease there are in addition
accessory sounds which have to be considered.
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Auscultation n the normal state.

Normal respiration consists, as has been already said, of
inspiration and expiration. During each a sound is produced,
and 1t is on this fact that auscultation of the respiratory
organs is practicable.

If auscultation be practised over the trachea, or, what is
still better, over the cervical wvertebree, where the pressure of
the stethoscope is less disagreeable to the person auscultated,
1t will be found that a sound is heard during inspiration and
another during expiration. The loudness and tone or
character of these sounds depend on whether the individual
auscultated is breathing through the nose only, or has the
mouth open and is breathing mainly through it, and on
whether the breathing is slow or rapid.

If the breathing be performed with the mouth open and is
not accelerated, it will be observed (@) that the inspiratory
and expiratory sounds are distinet from each other, and
separated by a short but distinet break ; () that they are
about equal in duration; (¢) that they have a soft blowing
character, which is more pronounced and louder during the
expiratory than the inspiratory part.

If now the mouth be closed and respiration carried on
through its proper channel, the nose, it will be observed that
as regards («) and (b) the sounds are the same as when the
mouth was open, but that an important change has occurred
as regards (¢). It consists in an alteration in the loudness
and in the character of the sounds—the loudness has become
intensified and the sound has become harsher.

In the first case the sound heard was produced by the air
passing into and out of the mouth, and by its passing in anjd
out past the vocal chords, where the lumen of the air passage 1s
smaller than above and below them. In the second case the
greater loudness and harshness were due to the air passing in
and out by the nose. Owing to its construction, a narrow
passage is formed opening info a wider one, the pharynx,
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and this gives the conditions which intensify sound ; there
are other elements in this, which need not, however, be dwelt
upon.

We have also stated that the character of the sounds de-
pends on the rapidity of the breathing. If the breathing be
rapid and conducted by the mouth, the sounds are louder
and harsher than when breathing is slow. This is due to the
greater friction resulting from increased speed, the friction
occurring at the vocal chords mainly. In this condition the
sounds approximate to those heard when the breathing was
nasal.

In these three cases the sounds are heard over the regions
specified as they are conducted there by the air in the
trachea, or transmitted to the vertebrse from the trachea.
They are andible anteriorly until the sternum is reached, and
posteriorly as far as the upper dorsal vertebrze. The sound
would of course be heard over the large bronchi were
they within reach of the stethoscope, but they are so
overlaid by the parenchyma of the lungs that sounds con-
veyed into them from the larynx and trachea have to pass
through it before reaching the surface, and in doing so they
are considerably modified. As will be seen presently, there
is a type of breathing which is known as bronchial,” as it
resembles what was supposed to be heard over the bronchi.
We have, however, seen that the bronchi, even in their
primary divisions, are so covered by lung that the sound in
them can only be heard after it has been modified by its
passage through lung parenchyma. We take therefore the
sound heard over the trachea and spine as the type of what
18 clinically known as bronchial breathing,

1t now auscultation be practised over the thorax af any part
where the lung comes into contact with the parietes, it will
be observed that the sounds have greatly altered. The first
thing that as a rule impresses the student is the difficulty
of hearing anything, the sounds being so much feebler than
over the trachea. Instead of the more or less harsh or
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blﬁ*siving sound during inspiration and expiration, there is
now an extremely soft and often a very feeble sound heard
during inspiration, which runs into a still feebler sound syn-
chronous with the first third or so of expiration, The rela-
tive lengths of the movements of inspiration and expiration
may be expressed thus—

Inspiration : Expiration : : 5 : 6,
whereas the relative duration of the sounds is—

Inspiration : Expiration : : 3 : 1.

But while this is the typical relation, the expiratory part is
in many individuals quite inaudible. Vesicular breathing is
the term applied to breath sounds of this type ; it has been
compared to the rustling of leaves, and is often referred to as
breezy in character. There is still a difference of opinion as
to whether this sound is produced by the air passing into
and out of the air vesicles, or is due simply to the conduec-
tion downwards of the tracheal sound, the tissues through
which it has to pass modifying its character. We believe the
latter to be, in the main, the correct view, and abnormal
auscultatory signs are more easily explained by it.

While these are the sounds heard at the upper and lower
parts of the respiratory system, there is present in some
individuals at certain points what must be regarded as a
transition sound. When present it is best heard in the
interscapular region, about the level of the spines of the
scapule. Its intermediate character is shown (a) by the soft
blowing character of the inspiration, or by an inspiration
rather harsher than that heard over the body of the lungs;
(b) by an expiration which is neither as long nor as harsh
as that heard higher up; while (¢) the relative lengths of
inspiration and expiration approximate more nearly to those
present over the parenchyma than over the trachea. Irom
its intermediate character it has been called broncho-vesicular
or indeterminate breathing, the former being the better term.
Its explanation is that the large bronchi are nearer the chest
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wall here than at any other part, but that even here the
sounds conducted into them from above have to pass through a
considerable thickness of lung tissue to reach the chest wall,
and therefore the ear; in their passage they are damped
down.

The term broncho-vesicular would be equally applicable
did we hold the opinion that Jfhe air vesicles themselves
produced sound during their inflation and retraction, for the
sound would then be a combination of the bronchial sound
conducted from a distance, and the vesicular sound produced
at the spot.

The foregoing is simply a statement of fact, the pheno-
mena having the names in general use applied to them, The
cause of the unsatisfactory state, not of the nomenclature 80
much as of the individual application of it, necessitates some
explanation, and thereby what appears almost hopeless con-
fusion to the student may be simplified and put somewhat
in order,

In the first place, it is found that the term bronchial is
applied by some to all the varieties of sound described in the
preceding pages as audible over the trachea, cervical vertebrae,
and interscapular regions. This includes breathing charac-
terised at one end by harsh inspiration and expiration of
equal length, to, at the other end, breathing with a soft
blowing inspiration, followed by a short expiration which
varies in tone, Not only this, but breathing the inspiratory
part of which shows any of these characters, and is followed by
an inaudible expiration, is also classed by some as bronchial.
To meet the difficulty raised by including such a variety of
sound under one term, some use the term tubular to denote
the type of harsh sound heard over the trachea ; but this only
meets a small part of the difﬁcult}r.

On the other hand, some exclude from the term ronchial
all sounds which have not both the harsh inspiration and
the long harsh expiration heard over the trachea with the
mouth shut ; or extend it also to a breathing in which the
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expiration is as long as the inspiration, but is blowing in
character instead of harsh.

The confusion which must necessarily result is apparent,
and there is little probability of advance in accuracy in the
auscultation of the lungs until something is done to clear it
up. As a matter of fact we have hardly made any advance
on Laennec’s work, and this is scarcely to be wondered at,
when it is realised that the auscultatory phenomena recorded
by one observer convey no sufficiently definite and distinctive
impression to the mind of another to enable him to reproduce
in imagination the sounds which were heard.

It is then of the first importance that the student should
analyse the sounds to which he is listening. He should,
Jirst, separate inspiration from expiration ; second, note their
relative lengths ; therd, note the character of inspiration and
of expiration, whether soft, or harsh, or blowing, or a com-
bination of these. By so doing he will be able readily enough
to adopt any classification necessary for the present, and it
will tend to make him an independent observer in the future.

Having thus considered the phenomena to be noted in
auscultation of the respiratory organs in a state of health,
we have next to turn our attention to the phenomena in
diseased conditions.

Auscultation in Abnormal States.

Auscultation in abnormal states is practically confined to
those parts of the chest which cover the lungs, where in fact
vesicular breathing, or, as in the interscapular regions, broncho-
vesicular breathing, is normally present.

A. Varieties of Vesicular Breathing.

Vesicular breathing is liable to various modifications,
which, however, are not sufficient to remove them from the
rank of vesicular; they are classed as follows :—
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Weak vesicular or senile.
Harsh  do.  or puerile.

Do. do.  with prolonged expiration.
Wavy, jerking, or interrupted vesicular.
Absence of breathing.

(a.) Weak vesicular or senile.—In this variety the relation
of expiration to inspiration is maintained, but the sounds are
faint. It is present in persons whose lungs are voluminous,
and who, from the extent of breathing surface they possess,
breathe correspondingly slowly and quietly. It is also,
however, present over any part of the lung where there are
pleural adhesions, or a thin layer of fluid between the lung
and the chest wall.

(t.) Harsh vesicular or puerile.—The normal relation of
expiration to inspiration is maintained here also, but each
is louder and harsher than over the normal adult lung. It
is called puerile, as it is the character which the vesicular
breathing normally presents in children. It is present in the
adult when the function of a considerable area of lung is in
abeyance. Tt is therefore present over the unaffected side
when there is large pleural effusion on the other side. If
there be moderate effusion into both pleurz, as is often the
case in cardiac disease with failure of compensation, it is
present over the upper part of both lungs, It is also present
over the unaffected lung in pneumonia, over the upper parts
of both when there is congestion at the bases, and in fact
over the unaffected part in all conditions where, as has been
said, the respiratory function of part is in abeyance, or has
been permanently destroyed or seriously impaired. Tt is
therefore also present over unaffected parts in phthisis.

(c.) Harsh vesicular, with prolonged expiration,—The
expiration in this variety is, as its name implies, longer than
in the preceding or puerile variety, The character of Inspira-
tion and expiration is the same as in puerile. It is present
in many individuals at one or other apex, commonly the
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right, and is regarded by some as a normal condition. This,
however, is exceedingly doubtful, and so far we incline
to hold that in many of these cases—we cannot say in all—
there is some morbid alteration, not, however, necessarily
indicating active change, but a change the result of an old
inflammatory process, and usually fibroid in its nature. The
great frequency with which such changes are seen in the post-
mortem room tends to support this view.

(d.) Wavy, jerking, or interrupted wvesicular, or cog-
wheel respiration.—Here the inspiration, instead of being
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F1c. 62.—Diagrammatic representation of varieties of vesicular breathing.
The dotted part of down line represents the inaudible pant of expiration.

(After Wyllie.)
continuous and sustained, is, as its name implies, wavy,
jerking, or interrupted. Its character is best understood by
reference to the subjoined diagrams. It is present in nervous
patients, especially when they make efforts to breathe deeply
at the request of the auscultator. It is, however, also present
in early tubercular infiltration at the apex. In the first it is
due to the irregular and undecided manner in which the
respiration is performed, while in the second it is probably
due to breaks or delays in the passage of the air, and there-

fore of the sound, passing affected parts. ‘ .
(e.) Absence of vesicular breathing.—This is noted in
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conditions in which conduection of the respiratory sounds is no
longer possible. It is most marked and typical in effusions
into the pleura with compression of the lung, whether the
fluid be serous, purulent, or heemorrhagic. It is also present
in pneumothorax, with collapse of the lung, if the opening
between the lung and the pleural cavity be closed. The
absence of breathing over an apex is sometimes to be noted in
cases of phthisis, even though cavity be present. This is
exceedingly misleading to the student, and sometimes to more
experienced auscultators. It is due to the bronchi of the
affected part being filled with secretion, whereby the con-
duction of the sound is arrested ; over cavities it may be in
part due to this, and in part to the cavities themselves being
filled with viscid or more fluid contents. Coughing, however,
usually elicits sounds which indicate the condition of the part.

B. Bronchial Br&dtfainy,

In morbid conditions, which will be referred to presently,
bronchial breathing is present over those parts of the chest
where normally the character of the breathing is vesicular.

The characters which separate it from vesicular have been
already considered, and the indefiniteness of the term as in
general use has been referred to ; it is, however, desirable to
describe more fully the various varieties of breathing sounds
heard over the pulmonary parenchyma which have been
included under this head.

First. The term is applied to breath sounds characterised
by an inspiration and expiration equal in length, separated,
however, by a break, and each as harsh, loud, and high
pitched as the harsh sound heard over the trachea during nasal
breathing. This sound is imitated by putting the tongue in a
position for pronouncing the “guttural” ¢4 and then breathing
deeply. Not only, however, may the sound be as loud and
Pa-rsh as this, but it may even be more intense : this, for
Instance, 1s common in croupous pneumonia when the
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affected part is consolidated. This variety is so typically pre-
sent in pneumonic consolidation that it is termed tubular
breathing by many aunthorities. Were the term strictly
confined to this special variety of bronchial breathing no
objections might be made to it, but practically it is found
that its boundaries are modified by individual observers, so
that even it may not convey a sufficiently definite concep-
tion to another. Further, there is some confusion as to the
physical explanation of the sound, which the term perhaps
tends to countenance, for the idea in many minds is that the
sound has its origin in the consolidated part. The correct
explanation is that the sounds heard over the trachea are pro-
pagated into the bronchi, and are not damped down (to repeat
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Low-pitched. Medimm-pitehed. High-pitched.

Fr1a. 68.—Bronchial Breathing—various degrees of pitch. (Modified from
Wyllie.)

a term used in this relation already) by having to pass
through the normal spongy lung tissue before reaching the
chest wall, but are conducted in all their intensity through
the solidified tissue. Not only is the sound not diminished,
but it is often very markedly intensified, as can be verified by
auscultating over the trachea, and comparing the sound there
with that over the consolidated part. The reason of this in-
tensification is that the consolidated lung acts as a resonator.

If the bronchi are plugged with consolidation the con-
duction of the sounds is impeded.

This variety may be represented diagrammatically as
above, its loudness being represented by the thickness of the
lines, for the intensity varies within somewhat wide limits.

Secund The term bronchial is applied to a variety of
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breath sound characterised by its distinctly blowing character,
and which has not the harsh character of the preceding
variety, In this form expiration may be as long as inspira-
tion, but is often shorter; while in some cases the expira-
tion is longer, louder, and more blowing than inspiration.
There is a break between inspiration and expiration. This
and the preceding variety merge into each other, and com-
bine in various ways. They may be represented thus—

o I

F16. 64.—Broncho-vesicular breathing (modified from Wyllie).

Third. There is a variety of breathing which is known as
cavernous. It is heard in many persons with great distinet-
ness over the box of the larynx, and in some over the trachea,
It, however, varies in distinctness, and is not in all equally
characteristic. It is a low-pitched blowing sound of con-
siderable volume ; inspiration and expiration are about equal
in length, and there is a break between them. This sound
is more voluminous and hollow in character than the sound
usually heard over the trachea or cervical vertebrze, From its
hollow tone it suggests to the mind of the observer the name
it bears—cavernous. It is the Same sound, produced mainly
in the mouth and nose, which we have already described, and
it has its special tone over the larynx from its proximity to

the main seat of its production. It may be represented
thus—

DX ON N

Medinm, High.

Fra. 5. —Diagrammatic représentation of cavernous breathing, (After ‘W_y'lliu.}
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This form has been placed under the head of bronchial,
for it is the bronchial sound heard nearer its seat of produc-
tion, and also because it becomes purely a matter of individual
habit or individual fancy whether sounds which are on the
borderland of this and the preceding are described as bron-
chial or cavernous, some observers classing some of the modi-
fications of the second variety as cavernous.

From the foregoing it is seen that the varieties of bronchial
breathing depend on the character of the sound, while in
all save one the length of the ewpiration is diagrammatically
represented as equal to inspiration. While these two factors
are present In typical instances, there are cases in which
expiration is not so much prolonged, and in which, therefore,
the tracheal sound, which is the standard, is not reproduced
in all its characters. On this point hangs another element
of confusion, some refusing to call the breathing bronchial
because the expiration is not prolonged, while others un-
hesitatingly class it as bronchial because the character of the
inspiration corresponds with the character of the tracheal
sound.

Bronchial breathing either in its harsh or blowing variety
is heard over consolidated lung, the lung in this condition
acting as a good conductor of the tracheal sound, or, as
has been already said, even as a resonator—that is, an
intensifier of the sound. It is therefore present over the
affected area in croupous pneumonia and in tubercular in-
filtration and consolidation. It is also present in fibroid
induration of the lung. In pleuritic effusion it is present
over the compressed part of the lung above the .limit of the
effusion, and is readily mistaken for pneumonia when the
level of the fluid is low. It is also present over an area of
collapse. _ ;

Bronchial breathing, or its cavernous variety, 18 ‘alsu pre-
sent over phthisical cavities or bronchiectatic dilatations.
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C. Broncho-Vesicular, Vesiculo-Bronchial, or Indeterminate
Breathing.

Some of the breath sounds referred to in the last para-
graph, and which some clinicians class as bronchial, ought
properly to be classed under this head, for they present
the characters neither of the standard bronchial nor of the
vesicular class, On the other hand, the sounds sometimes
included in this class inevitably lead to misunderstanding
and confusion.

The above terms ought to be confined to sounds which are
midway between bronchial and vesicular ; or to sounds in
which the inspiratory or the expiratory part has more or less
of the character of some of the varieties of bronchial, but in
which the other half retains the vesicular character. In cases,
however, in which the inspiration may be cavernous or harsh
bronchial, while the expiration may have nothing to distin-
guish it from vesicular, the breathing might be described as
presenting cavernous or harsh bronchial nspiration, with
expiration harsh or soft and not prolonged, or inaudible, as
the case may be, and thus classification would be avoided.
They are frequently met with, and classing them misleads,
or at best conveys no definite impression to the mind of any
one perusing the record of the case. The great desideratum
is to have a record in which there would be no difficulty in
reproducing by imitation the sounds which had been heard,
and at present this is impossible,

This class of breathing is heard in some persons in the
interscapular region, about the level of the third dorsal
vertebra, owing to the proximity of the large bronchi, and
the tracheal sound not being so much modified as where the
interposing pulmonary tissue is greater, It is also sometimes
heard over the manubrium sterni,

In abnormal conditions it indicates partial consolidation,

and may be present at the apex in the early stage of tuber-
cular infiltration,

M
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D. Amphoric Breathing.

This sound is not heard in the normal condition over any
part of the respiratory system. It can be imitated by blow-
ing into the mouth of any narrow-mouthed vessel, and is
caused by the mode of reflection of the vibrations from the
walls of the vessel. It varies in pitch with the dimensions
of the vessel.

It is heard over large pulmonary cavities into which a
bronchus opens, and in pnenmothorax if the opening between
the lung and the pleural cavity be patent.

00 0N ON

Medinm. High.

Fig. 66.—Diagrammatic representation of amphoric breathing.

It is often confused with cavernous breathing, and care
should be taken to strictly confine it to those cases where its
specific character is distinctly marked.

ACCOMPANIMENTS.

In addition to the modifications or alterations in the
character of the breathing which have been considered in
the preceding pages, there are accessory sounds present in
various morbid conditions which are known as accompani-
ments. They are produced in four different positions—(1.)
the bronchi, (2.) the alveoli, (3.) in pulmonary cavities, and
(4.) in the pleural cavity. .

With the exception of the last, the term rdle is applied to
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them all. Etymologically the word signifies a noise, but it
is applied in a general sense to all accessory sounds in the air
passages.

The various accompaniments have distinctive names as
follows : —

A. Rhoneha.

Rhonchi are sounds of a whistling, sonorous, cooing, or
squeaking character, produced in the bronchial tubes, The

Fig. 67.— Representing the production of rhonehi, and of erepitations in
the bronchi and alveoli,—at a rhonchi from mucus in the large bronehi ;
at b in the small tubes; at ¢ coarse crepitations in large tubes : at
fine crepitations in small tubes and alveol ; at e rhonehi from spasm
of small tubes,

low-pitched ones are produced in the larger tubes, and are
known as sonorous rhonchi, while the high-pitched ones pro-
duced in the smaller tubes are sibilant rhonchi. In both, the
sounds are caused by (a.) interference with the lumen of
the tubes by an unequal thickening of the mucous membrane ;
or (b.) what is more common, by the presence of mucus
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lying in the tubes at different points; and (c.) by spasmodic
contraction of the bronchi. 1In all these the air, passing the
constricted point into a wider part beyond, sets up vibrations
which are heard as rhonchi, and may even be felt by the
hand applied to the chest wall. They are represented in
Fig. 67.

They are present either during inspiration or expiration,
or both. From their character they are sometimes called
dry rdles to distinguish them from the next class.

Rhonchi are present in bronchitis, whether it be a simple
bronchitis, or part of the pulmonic changes in phthisis, or
due to congestion of the bronchial vessels from mitral lesion.
They are also present in asthma, and in bronchitic asthma.

B. Crepitations.

This term is applied to sounds which resemble those pro-
duced when salt is thrown into the fire, the bursting of the
bubbles in boiling water, or by rubbing the hair between the
fingers close to the ear. They are produced in the bronchi,
in the alveoli, and in pulmonary cavities. They denote the
presence of air and fluid, or viscid secretion in these positions,
and are caused by (a.) the bursting of air bubbles as the air
is drawn into or expelled from the lung, and (b.) by the
separation of the bronchial and vesicular walls from their
contents during inspiration. That the latter is capable of
producing a sound resembling crepitations may be shown by
pressing the points of two fingers together and separating
them close to the ear.

They are sometimes called moist rdles to distinguish them
from rhonchi or dry riles. Dry and moist simply indicate
the impression made on the observer’s mind as to whether
the sound is produced by dry or moist conditions.

Crepitations vary also in size, number, and tone or char-
acter. According to their size they are fine, medium or sub-
erepitant, and coarse. In character the coarser kinds may be
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bubbling, gurgling, metallic or tinkling. They may be re-
presented thus—

cSo_O @i &) )
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Fine Crepitations. Medium Crepitations. Coarse Crepitations.
(After Wyllie.)
Fia. 68.

They are present mainly during inspiration, but some-
times during expiration also, and the part of respiration dur-
ing which they are present ought to be noted.

Fine crepitations are heard in the first and last stage of
croupous pneumonia ; they are usually present in very great
numbers, and give the impression of uniformity in size.
They are also present in cedema and congestion of the lungs,
in which, however, they may be larger and belong to the
subcrepitant variety. The medium or fine variety is present
also in bronchitis affecting the smaller tubes, Coarse crepita-
tions of bubbling or gurgling character are formed either in
the large bronchi or in pulmonary or bronchiectatic cavities,
Metallic or tinkling crepitations are so called from their
metallic tone ; they are produced in large pulmonary cavities,
or in hydro-pneumothorax, their special character being due
to the reverberation of the sound in the cavity.

C. Frietion.

Friction is a rubbing sound caused by the movement of
one inflamed surface on another. Heard over the lungs it is
due to pleurisy. Its coarseness and intensity vary widely in
different cases ; sometimes it is so fine as to be hardly, if at
all, distinguishable from fine crepitations, at other times it is
a coarse, loud sound, like the creaking of thick leather. If
there is doubt as to whether a sound is pleural or intra-
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pulmonary in origin, it can sometimes be settled by making
the patient cough, when, if the sound be intra-pulmonary, it
1s modified, while if it be pleural, no appreciable modification
results. In addition, firm pressure with the stethoscope
intensifies friction in some instances, while it has no effect
on intra-pulmonary sounds.

Pleuro-pericardial friction is referred to at page 63, and
need not be again considered.

Other points will be found referred to at page 171 under
pleurisy.

D. Additional Sounds.

In addition to the foregoing, there are three sounds which
will only be mentioned here, as they are dealt with fully
under hydro-pneumothorax at page 178. They are metallic
tinkling, the bell sound, and the succussion sound.

VocAL RESONANCE.

The signification of this term has been referred to already,
and its intensity depends on the general laws enumerated at
page 133.

It is liable to variations, which require to be further con-
sidered, and are the result of morbid changes in the lung and
pleura, these acting either in the direction of intensifying or
diminishing its loudness, or modifying its character.

Increase of vocal resonance may be so slight that it can
only be described as slight increase; when, however, it 1s
more decided, it is known as bronchophony, from its resem-
blance to the vocal resonance over the bronchi, as heard in
the interscapular areas. It indicates that the vibrations set
up in the larynx by speaking are conducted through the lung
better than in the normal condition, that in fact changes
have occurred in the lung which make it a better conductor
of sound vibrations. Consolidation of the lung is therefore



RESPIRATORY SYSTEM. 167

the condition in which it is most typically present ; it is also
present over collapsed lung, over cavities, and over a part
where there are both consolidation and cavities. When very
marked the resonance may be even more intense than over
the trachea, this being due to the consolidated lung or the
cavity acting as an intensifier of the voice sound.

Pectoriloguy is the term used to denote that intensity of
vocal resonance which conveys the impression to the auscul-
tator’s ear of the voice being spoken into the mouth of the
stethoscope, and which closely resembles the voice as heard
on auscultating the larynx or trachea. This peculiarity is
most striking when the patient whispers, and is then known
as whispering pectoriloquy. It is present over pulmonary
cavities and consolidated lung when connected with large
bronchi.

Diminution or absence of vocal resonance.—Attention
has already been drawn to the fact that vocal resonance is very
imperfectly, if at all, distinguishable in some persons. The
pathological change which, however, most commonly com-
pletely annuls it, is effusion into the pleura. It is also
absent if the bronchus leading to a part be occluded, and
secretion in the bronchi diminishes its intensity. In all
these the vibrations are impeded and do not reach the chest
wall.

Modifications in the character of the vocal resonance.—
The first of these is wgophony, so termed from its bleating
character, It is heard in some cases of pleuritic effusion,
towards the upper limit of the fluid where it forms but a
thin layer between the lung and the thoracic wall, Tts mode
of production is difficult of explanation, but it is most prob-
ably the result of an arrest or non-transmission by the fluid
of the fundamental tone of the voice, while the harmonjcs
are not arrested.

The second is amphorie resonance, which is fully referred

to under pneumothorax at page 178. It may also be present
over intra-pulmonary cavities,
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THE PHYSICAL SIGNS OF SOME OF THE PRINCIPAL
LuNe ArrecTIiONS,

Bronchitis.

This is one of the commonest affections of the respiratory
organs, and only presents distinctive features on ausculta-
tion. Inspection and percussion are not modified. On
palpation bronchial fremitus can often be felt. The
characteristic auscultatory signs are rhonchi, which vary in
time and loudness in individual cases, and also at different
times in the same case. They are, as-a rule, best heard
posteriorly in the interscapular regions and at the base.
They are heard over both lungs equally. When the signs
of bronchitis are limited to a part, as to one apex, it suggests
a suspicion of phthisis,

Emplysema.

At page 125 the barrel shape of the chest in this condi-
tion has been referred to.

Expansion is much diminished, and in extreme cases is
absent, especially at the upper part, the principal move-
ment being an upward one of the chest as a whole, per-
formed mainly by the action of the sternocleido-mastoid
and scaleni muscles. When the patient coughs there may
be marked distention of the supra-clavicular regions and of
some of the intercostal spaces close to the sternum, owing
to the distention of the emphysematous lung tissue from
the increased pressure during coughing.

The percussion sound is increased in clearness, and may even
be somewhat tympanitic. The area of superficial dulness of the
heart is diminished, and may be entirely absent, owing to the
emphysematous lung interposing between the organ and the
chest wall. The line of superficial dulness of the liver on the
right side is lower than normal ; in fact, the clear percussion
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sound of the lung may be present as low as the edge of the
ribs.  Posteriorly the clear pulmonary sound is also lower than
normal. Owing to the increased bulk of the lungs, not only
18 the thorax distended, but the diaphragm is depressed, and
consequently the liver is pushed down. The heart is also
lowered in position, its axis is more vertical, and its pulsa-
tions may be visible in the epigastrium.

The signs present on auscultation have been variously
described, and the want of unanimity appears to be due to
the fact that the majority of cases of emphysema have at
the same time bronchitis. When bronechitis is not present
the breathing is vesicular in character and fainter than
normal, but on the other hand, if bronchitis be present, the
respiratory sounds are harsh, and there are snoring or
sibilant rhonchi especially marked during expiration,

Owing to the obstruction which results in the pulmonary
circulation the pulmonary second sound is accentuated, the

right heart is dilated, the veins of the neck are distended,
and there is more or less lividity.

Prewmonia.

In the first stage (congestion and exudation) there is com-
parative percussion dulness, the pitch being higher than on
the unaffected side; vocal fremitus is not increased ; on
auscultation there are vast numbers of very fine crepitations
heard during mspiration, and vocal resonance is not increased.
A deep breath or a cough makes the crepitations more
numerous and more audible,

In the second stage (consolidation) there is absolute dul-
ness on percussion; the vocal fremitus is increased ; on
auscultation the breathing is bronchial, in the most typical
cases having the harsh ¢} sound, and called by some tubular,
but in other cases it is more blowing : the sound is often
louder than the respiratory sound heard over the trachea or
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cervical spine, the consolidated lung acting as a reso-
nator ; vocal resonance is much intensified, being broncho-
phonie.

In the third stage (resolution) the physical signs more
resemble those of the first stage, crepitations reappear, and
are often present during both inspiration and expiration. In
this stage they are known as redux crepitations.

As a rule pneumonia affects the whole lobe of one lung,

Fi6. 69.—Representing pneumonia of the inferior lobe: physical signs
characteristic of consolidation.

and is strictly confined to it. It is thus necessary to bear
in mind the relations of the different lobes to the surface in

determining the extent of lung affected. Tt is also, however,
necessary to remember that, while this is the rule, there are

many exceptions to it, and that cases are met with in which
only the anterior or posterior part of a lobe is affected, while
in other cases there may be a comparatively small patch, this

last being especially the case in old people.
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Pleurisy.

The most typical sign of pleurisy is friction. In the early
stage, however, it is not always possible to hear it. This is,
In part at least, due to the pain caused by inspiration, which
leads the patient to use the affected part as little as possible :
this, for example, is effected, when the pleurisy is at the base,
by preventing the action of the diaphragm and using the
upper part of the lung. Tt may, however, even in this ease
be elicited by encouraging the patient to breathe naturally or
deeply, or by coughing. In not a few cases the pleurisy
begins on the diaphragmatic surface of the lung when it is
of course beyond the reach of auscultation.

Later, when effusion has occurred, there is dulness on per-
cussion, absence of vocal fremitus, absence of breath sounds
and of vocal resonance. By means of vocal fremitus it is as
a rule possible to define very accurately the upper limit of
the fluid. Tt is more accurate than percussion, because the
compressed and airless lung above the fluid also gives a dull
sound.

The physical signs which are frequently present at the
uppermost part of the effusion, or immediately above it, re-
quire to be clearly kept in mind, as they frequently lead to
errors in diagnosis. The cegophony which may be present
has been already referred to at page 167, and is not a mislead-
ing sign. Those which mislead are—(a) the presence of a
tympanitic percussion sound above the dull sound caused
by the fluid. The sound is produced by the compressed
but not perfectly airless lung. Tts position is often deter-
mined by the pre-existence of pleural adhesions, If there
are no adhesions the lung is compressed upwards and
towards its root, and the tympanitic sound is immediately
above the limit of the fluid ; but if, for instance, the lung be
adherent anteriorly, it cannot be compressed upwards, but is
compressed forwards, and over the upper part of this com-
pressed area, which is not quite airless, and is lying against
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the anterior aspect of the chest wall, the tympanitic sound
may be present and may be mistaken for pneumothorax. ()
The presence of bronchial breathing and erepitations above
the fluid. These are produced in the compressed and con-
gested lung, and when the fluid is not very abundant the
condition is often mistaken for pneumonia. This not only
occurs in pleurisy, but in hydrothorax, and the signs dis-
appear if the fluid be removed.

FiG. 70.—Showing at a moderate plenral effusion with, at &, bronchial breathing
and crepitations over the compressed and congested portion of lung.

It is of great importance to learn to recognise the presence
of moderate effusion into the pleural cavity, whether it be
simply a hydrothorax or the result of pleurisy, and to do
this it is necessary to be familiar with the percussion sound
over the extreme bases of the lungs posteriorly, for dulness
of a few fingers-breadth in this position may indicate a
very considerable effusion. Dulness, and the absence of
vocal fremitus, even should the breath sounds not be quite

inaudible, often warrant the diagnosis.
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When effusion is very copious the whole lung is com-
pressed, the semi-circumference of the affected side is
increased, and the intercostal spaces may be bulged. In addi-
tion, if the effusion be on the left side, the heart is displaced
to the right, and may be seen pulsating below the right nipple,
and the spleen is pushed downwards; if on the right side,
the liver is pushed downwards, and the heart may be displaced
somewhat to the left.

When the whole lung is not compressed the breathing
over the non-compressed part is puerile. When the greater
part of the lung is compressed the breathing over the other
lung is puerile.

LPhithisis.

Phthisis usually begins at the apex of one or other lung,

In the early stage it is characterised by diminished expan-
sion and perhaps flattening, dulness on percussion, breathing
more or less bronchial in character; crepitations, and increased
vocal resonance. The crepitations may only be present in
the supra-clavicular and supra-spinous areas or Just below the
outer end of the clavicle, so the auscultation of these regions
ought never to be neglected. When the crepitations are
abundant and present during both inspiration and expira-
tion, the type of the breathing may be quite obscured, and
when this is so it ought to be mentioned.

In the more advanced stages, when the changes in the
lung and pleura are of a very varied kind, the physical signs
also vary greatly. There are marked diminution in expansion,
considerable flattening, and dulness on percussion, or if a
large cavity be present at the apex, the cracked-pot sound
may be elicited. Vocal fremitus is usually increased. The
breath sounds are bronchial, cavernous, or amphoric. The
accompaniments are coarse crepitations, often gurgling,
metallic, or tinkling in character, and often along with this
wheezing and squeaking sounds which belong to the type
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of rhonchi. The vocal resonance is bronchophonie, pectori-
loquous, or amphoric.

The sounds vary greatly at different times, owing to the
variable state of the alveoli, the cavities, and the bronchi. If
the bronchi are filled with secretion no air may enter the
affected part and little sound of any kind may be audible.
If cavities are filled with secretion and their communication
with the bronchi occluded, the coarse gurgling crepitations

Cavity with cavernous breathing
and gurgling riles.

Consolidation—bronchial
breathing,

Tuberenlar Infiltration.

Congestion—erepitant and
subcrepitant réiles.

Fic. 7T1.—Showing phthisis at various stages in one lung, the physical
signs depending on the stage.

which may have been present at one examination disa,ppestr,
while if the patient be asked to cough the sounds may again

be produced.
Pneumothoraz,

This term is applied to the presence of air in the pleural

cavity, which may be produced by many causes. It
most commonly occurs in cases of tubercular disease of

the lungs, the pleura becoming undermined and perforated
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by the tubercular affection, so it can only occur where
adhesions have not been formed between its visceral and
parietal layers. It may also result from pysemic abscesses
of the lung bursting through the pleura; from gangrene
of the lung involving the pleura; and from wounds of the
lung, either by puncture through the thoracic wall, or by
laceration from the end of a broken rib. Tt may also be
caused by violent respiratory efforts, but when this happens
it is almost certainly owing to a weakened condition of the
part where rupture occurs. In a considerable number of
cases 1t is impossible to be quite satisfied as to the precise
cause, for it supervenes in individuals who are apparently free

from pulmonary disease, and who have not been subjected to
strain or injury.

Plysical Signs,

Inspection may show distinct bulging of the affected side,
or of part of the side. Bulging of part of the side occurs in
cases where partial pleural adhesions exist. Where the
pleural cavity is completely obliterated by adhesions air
cannot, of course, escape into it, but air may escape into a
part which is not obliterated, and when this occurs the bulg-
ing is local. In some cases, however, there is no bulging.
Absence of respiratory movement over the affected part is
always noted. There may be slight up and down movement,
but this must be distinguished from the true Inspiratory
movement, which is one of expansion.

Percussion.—The percussion sound varies in different
cases, the variation depending on the size of the air-contain-
ing space, the degree of tension of the air within the space,
and the patency of the perforation between the lung and the
pleural cavity. The aperture tends to become closed by the
approximation of its edges, as a result of the collapse of the
lung, and also from the effusion of lymph round and over it.
An aperture which has in this way become temporarily closed
often re-opens during a fit of coughing, from the violence of
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the expiratory act, and the increased intra-pulmonary pressure
which accompanies it.

When the air in the pleura is under high pressure, and the
aperfure in the lung closed, the percussion sound is dull;
when the aperture is patent, or the pressure not great, the
percussion sound is clear, resonant, and may be distinctly tym-
panitic. In a considerable number of cases, however, the
percussion sound is not sufficiently distinctive to be of much
value. When the condition occurs on the left side, and causes
displacement of the heart, we have noted that the tympanitic
character was more distinctly marked over the normal cardiac
region than elsewhere.

Palpation shows absence of vocal fremitus.

Auscultation.—The auscultatory signs are very variable,
but often present phenomena of great interest. The ordinary
respiratory sounds are absent ; in fact, there may be an entire
absence of any sound whatever when the ear is first applied.
There may, however, be a sighing musical sound, resembling
the sound made by the wind passing through a crevice.
This may be present during inspiration or expiration, usually
most markedly so during the latter, and it may continue
after inspiration or expiration has ceased: the phenomenon
is due to air passing through the aperture in the pleura,
the aperture being in great part closed, a small chink only
remaining open. If the patient be asked to cough various
changes may be noted: a respiratory sound may become
audible, and be distinctly amphoric in character. The sound
of the cough also may have the amphoric character,—that
is, it sounds as if the patient had coughed into a chamber
containing air only, the sound, however, being not only
hollow in character, but also having a very distinet and
pleasing metallic character. Further, a phenomenon which
is known as metallic tinkling may be present: this sound
exactly resembles the dropping of water on to the surface of
fluid contained in a circumseribed space. It may be imitated
by dropping water on to the surface of water in a water-
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bottle, and is often heard in house cisterns. This sound
may be present when the patient is breathing quietly, but
it may only be present after coughing. The number of
tinkles also varies; a solitary one after coughing may be all
that is audible. The phenomenon is probably only present
when there is fluid as well as air in the pleural cavity : it is
produced by drops falling from the walls of the cavity on to
the fluid, or by the bursting of air bubbles on the surface of

Retracted lung.

Fi6. 72.—Showing the condition of parts in hydro-pneumothorax from a
perforation in the pleura. Metallie tinkling is represented by drops
falling on to the surface of the fAuid.

the fluid. The explanation is that the act of coughing more
or less shakes up the fluid, and splashes it up the sides of
the cavity from which it drops down ; or the disturbance
of the fluid leads to the formation of air bubbles, which
burst. ;

Another of the metallic phenomena which is often pre-

sent 1s elicited by listening through the stethoscope while
percussion is exercised with two coms. The sound which is

then heard is {lsua-lly referred to as the fell sound ; as g

N
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rule, however, it has much more what Dr. Wyllie has happily
described as the anwil sound, for it has a very striking
resemblance to the sound produced by striking with a
hammer a smithy anvil and heard at a distance. If the
stethoscope be retained at a fixed point, and the coins be
moved about, the limits of the air-containing space may be
accurately defined, for as soon as the coins pass to a part
of the chest which does not cover the air space the anvil
sound is lost. This anvil sound cannot always be elicited,
even in cases where there can be no doubt that pneumo-
thorax is present; the precise meaning of this is some-
what obscure, but it probably depends upon the degree of
tension in the air space, and the patency of the aperture in
the pleura.

The various phenomena collectively termed metallic owe
their special character, as has been already indicated, to the
presence of an air-containing space; the sounds, however
produced, acquiring the metallic character from the mode in
which reverberation takes place in the cavity.

Vocal resonance may be absent, but it may be distinctly
amphoric, and even have a metallic character or clang. This
has been referred to under auscultation when indicating the
phenomena produced by coughing, the resonance of the cough
being the same in kind as the resonance of the speaking
voice, although the amphoric character of the former may be
elicited when the latter cannot.

Hippoeratic succussion is the term generally applied to
the splashing sound which can be produced by shaking th.e
patient or by any sudden movement on his own part. It is
really a splash, and can only be produced when both air a.n_d
fluid are present. It bears the name of Hippocrates, as his
is the earliest description of 1t extant.

When both fluid and air are present the condition is
called Aydro-pnewmothorax.  The presence uf. alr in 1.;]1&
pleural cavity is probably a factor in p‘rmilumng inflammation
of the pleura, and accompanying it fluid is poured out. The
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fluid may be serous, sero-purulent, or purulent. It tends
to become purulent, even if not so from the beginning, but
its character can only be definitely settled by an exploratory
puncture with a hypodermic syringe. When fluid is present
its position can be mapped out by percussion and ausculta-
tion, or by a combination of these. The percussion sound
over the fluid is dull, there is absence of all respiratory sound,
and the anvil sound is lost when the coins reach the part of
the chest wall covering the fluid, The position of the fluid
1s of course at the most dependent part of the cavity, and
alters with the position of the patient.

Displacement of organs has been already referred to.
When the condition is on the left side, the heart may be
felt beating as far to the right as the right nipple. The
mediastinum may also be displaced, a-clear percussion sound
being present as far as the right edge of the sternum.
When the lesion is on the right side the liver may be pushed
down, the heart displaced somewhat to the left, and the
mediastinum also to the left, Dyspneea is most distressing
when the lesion is on the left side, the action of the heart
then being more embarrassed. On whichever side the lesion
exists the breathing power of the affected lung is annulled,
and the circulation in it is very greatly impeded. We
believe we have noted that the pouring out of fluid has
considerably increased the dyspncea, and that it has been
relieved somewhat by its removal,

SPUTA

The sputum presents some important naked-eye characters,
and in some cases requires to be examined microscopically,

It may consist of materials derived from the mouth, nares,
or fauces, when its com Position is not as a rule of much im-
portance, The possibility of its origin in these situations
has to be remembered, for patients not infrequently complain
of spitting blood, a Symptom popularly associated witl,
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serious lung disease, and therefore alarming, but which on
examination may be found to proceed from the fauces or
posterior nares. It is sputum from the respiratory tract
which alone requires special consideration here,

Naked-eye characters.—In persons affected with a slight
chronic catarrh, evidenced by the presence of a little cough,
and most frequently present in the morning, the attack of
coughing often terminates by the expectoration of a piece of
toughish mucus of a greyish or blackish-grey colour. The
colour in these cases is due to the presence of dust which
has been inhaled. The condition is not, as a rule, of much
clinical significance.

Tn acute bronchitis the expectoration is abundant, more
or less viscid and frothy. It consists of the secretion from
the inflamed mucous membrane of the bronchi, and its frothy
character is due to its admixture with air. In cedema of the
lungs the secretion is somewhat the same, but it is more
watery, and much more profuse in quantity. In chronic
bronchitis, in addition to the foregoing characters, it contains
masses of more tenacious expectoration of a yellow colour,
the colour being due to the presence of pus cells, and indi-
cating a further stage of the inflammatory process. When
very profuse it is known as bronchorrheea.

In croupous pneumonia the sputum is described as rusty
or prunejuice sputum. Its reddish-brown colour is due to
the presence of red blood corpuscles in it.

In phthisis the expectoration is usually very profuse ; 1t 1s
always purulent in character, and is often expectorated in
tepacious lumps or masses, which are known as nwmula,
the sputa being known as numulated. It is secreted from
the walls of cavities and from the bronchi. It may be
streaked or coloured with blood. Occasionally the expecto-
ration is purely sanguineous, and then it is usually bright
red, and may be frothy from its admixture with air.

In bronchiectasis there is often a periodic discharge of
a great quantity of expectoration, the result of the emptying
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of a bronchiectatic cavity : it usually has a feetid odour from
decomposition.

In gangrene of the lung the expectoration may be more
or less blood-stained, and it always possesses an extremely
offensive and penetrating odour.

It not infrequently happens that a purulent expectoration
has its origin in an empyema which has perforated the lung
and is discharging by the bronchi. The sudden expectoration
of a considerable quantity of pus points to this, or to a
mediastinal abscess having burst into a bronchus, but it
may also have its origin in an abscess of the pulmonary
parenchyma, which has formed an opening into a bronchus.

Microscopical Examination.-—The sputum is examined
microscopically for elastic fibres and for mICro-organisms,

To examine for elastic fibres, part of the sputum requires
to be boiled with caustic potash, then allowed to settle in a
conical glass, and the sediment examined, They are found
In cases of phthisis, and are derived from the seat of destruc-
tive change in the lung.

Of micro-organisms the most important is the Beaeilfus
tuberculosis. The following methods may be followed to
demonstrate it. First, a very convenient and simple method
13 by means of Heneage Glibbes’s double stain : a thin layer
of sputum is spread between two cover-glasses, these are
separated, and the film of sputum dried by passing through
the flame of a spirit lamp. A little of the stain is poured
into a watch-glass, which should be held over a spirit lamp
until steam rises from it, then the cover-glass is put into it
with the film downwards and left for five minutes ; it is then
lifted out with a forceps, washed in water, and then in
methylated spirit, until all the stain that will wash off has
been removed.  After being dried, it is placed on a drop of
balsam on a slide and examined. The bacilli are visible as
small red bodies, while the rest of the field shows a faint blue
colour. If a positive result be obtained by this method, it
may be regarded as conclusive ; but if the result be negative,
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it may be desirable to check it by some other method. One
of these is Ziehl-Neelsen’s. A cover-glass prepared as before
1s held in forceps and a few drops of filtered carbol-fuchsine
solution dropped on to it ; it is then held above a flame until
steam rises from it, it is set aside for a few minutes, and
then washed in water, afterwards in a weak solution of nitrie
or sulphuric acid, then in 70 per cent alcohol, followed by
water : 1t is counterstained by dropping methyl blue on the
cover-glass, again washing in water, drying thoroughly, and
mounting in balsam. The acid may be mixed with the
methyl-blue, and the second and third stages combined.




CHAPTER VII.

THE ALIMENTARY SYSTEM, INCLUDING THE
ABDOMINAL VISCERA.

THE MouUTH.

The Teeth.—The state of the teeth is a matter of con-
siderable practical importance, as a moderate number of good
teeth is essential to efficient mastication, and imperfect masti-
cation is one of the commonest faults in persons who suffer
from various forms of indigestion.

The Gums present characteristic appearances in some
diseases. In lead poisoning they show a blue line at their
junction with the teeth. In scurvy they are spongy and
bleeding, and in hamorrhagic purpura they bleed on slight
pressure. In anzmia they are pale and bloodless. In poison-
ing from mercury and other metals, and in syphilis, they
may be uleerated.

The Mucous Membrane of the cheeks and hard palate
only exceptionally presents appearances of importance. In
the eruptive fevers the rash characteristic of the special fever
18 usually present on it. In children, and in adults suffering
from exhaustive diseases, aphthous patches may be present
on the cheeks, palate, and gums,

The Tongue.—The tongue has from time immemorial
been scrutinised by the practitioner of medicine, and its ap-
pearances have been regarded either as an indication of the
general condition of the patient, or simply as an indication
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of the condition of the digestive organs, and more especially
of the stomach and liver.

Leaving out of account the condition of the voluntary
movements, which will be referred to more particularly under
the nervous system, the points to note are as follows —(a.)
Tremulousness.— This may be the result of temporary
nervousness, or due to organic changes in the central nervous
system, or it may be part of a general condition, as in
alcoholism and the acute febrile disorders, (b.) Size and
shape.—Some tongues are large and flabby, with a broad
tip ; others are firmer, and protruded with a pointed tip.
The former often presents an indented edge, produced by
pressure against the teeth. (c.) Humidity.—The tongue
may be dry, moist, or watery. In health the tongue is
moist ; it 1s watery in certain forms of indigestion ; and it
is dry in arrest of the salivary secretion, and in acute
diseases. (d.) Condition of its covering.—The appearances
presented by the mucous membrane within the limits of
health vary comsiderably in different individuals. The term
furred is applied to the tongue when its surface looks as if
it consisted of a fine fur. It may be whitish or brownish
in colour ; when the latter, it is frequently confined to the
posterior part of the organ. A whitish fur is often diffused
over the whole dorsum. When the papillee project as red
points through the fur, the tongue is known as a strawberry
tongue, from its supposed resemblance to that fruit. The
tongue is coafed when there is a thick covering over whole
or part of it, which may be whitish, yellowish-brown, or even
black in colour. In addition a coated tongue may be moist
or dry—the combined dark and dry coating or encrustation
only occurring in severe forms of constitutional disturbance.
Tn some cases after the coating comes off the tongue is red,
bare, and raw-looking ; in others, in which there has been no
antecedent coating, the tongue has a similar red and raw-
looking appearance. (e.) Abrasions,.—The tongue further
‘may be the seat of cracks and fissures, these being the result

-.—--.l"-ﬂ';l-\.“_
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in some cases of prolonged indigestion, but, when present in
acute diseases, the result of the dryness of the organ combined
with other causes.

TEE PHARYNX.

Few words need be spent upon a method of examination
which is practised in the domestic circle as well as by
physicians. In order to obtain a view of the pharynx the
patient is seated before a window ; better still, in such a
position that a strong light can be thrown into the mouth by
means of a laryngeal reflector, The tongue is then depressed,
either with the handle of a spoon or an instrument specially
constructed for the purpose, called a tongue depressor: A
view is thus obtained of the anterior pillars of the fauces, the
soft palate, uvula, and tonsils, while in the background is
seen the posterior wall of the pharynx. Tt must be particu-
larly noted whether the parts seen are normal in colour and
size ; the mobility of the soft palate should also be tested by
making the patient phonate. The presence of mucus in
excessive quantity will at once make itself apparent should
this condition exist, while sometimes the pharyngeal secretion
shows a great tendency to dry up into more or less viscid
Ccrusts as soon as 1t is pressed out. We need not here refer
further to the occasional presence of false membrane (as seen
in diphtheria), masses of leptothrix, ete.

A better view of the pharynx in its deeper portions may be
obtained, as pointed out by Voltolini, by making the patient
protrude the tongue, grasping it, and then introducing the
tongue depressor. If at the same time the thyroid cartilage
be pressed up and the patient be made to retch, the whole
epiglottis is often exposed to view. The act of retching
further enables us to see the folds of mucous membrane
which lie behind and parallel to the posterior pillars of the
fauces, and are often hypertrophied or swollen.

In young children who refuse to open the mouth the
pharynx can often be examined by having their hands fixed,
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then compressing the nostrils and introducing the tongue

depressor, when want of air compels the patient to separate
the teeth or jaws.

As a matter of course, palpation with the finger, or even
probing, may be necessary in certain cases of pharyngeal
disease, but these methods are rarely required. If the parts
be unduly irritable—as sometimes happens in those who live
freely or are of a gouty habit—it may be advisable to
blunt the sensibility of the pharynx with cocaine before
examination,

Tre (EsoPHAGUS,

The presence or position of strictures has to be determined
by means of cesophageal bougies, and their mode of use
hardly falls to be considered here.

Tue ABDOMEN,

Regions.

For convenience of description the abdomen is divided, as
represented in Fig. 50 (ante), or, as in the following figure, by
two vertical and two transverse lines. The vertical lines
are drawn upwards from the middle of Poupart’s ligament,
one on each side; while the transverse are drawn one at
the level of the lowest part of the thorax, the second at the
level of the highest point of the iliac crest. The regions
thus marked out are represented in the diagram, and are

from above downwards as follows :—

Right Hypochondrium, Epigastrium. Left Hypochondrium.
Do. Lumbar. Umbilical. Do. Lumbar.
Do. Iliac. Hypogastrium. Do, Iliac.

The structures occupying these regions are enumerated in
the ordinary text-books on anatomy.
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General Erxamination,

Inspection.—By inspection the shape, the degree of dis-
tention, and the state of nutrition are observed. If there
are local bulgings their position is to be specified. The
presence and position of pulsations are to be noted. The
measurement of the circumference of the abdomen is taken
at the level of the umbilicus. A record of the measurements
taken at fixed periods is necessary in cases of ascites, ete.

T U s 1«

/A

Fig. 78.—Showing the abdominal regions.

Distention is due either to the accumulation of gas in the
intestines, to fluid in the peritoneal cavity, or to tumonnr.
When due to the first of these, the abdominal wall is
distended forwards, the distention being greater in the
umbilical region ; when to the second, the distention is most
marked in the flanks, but if there is much fluid present
t-llE-l'ﬂ'i-‘i distention forwards as well as laterally. This de-
scription is applicable mainly to the appearances in the
recumbent position ; when the sifting or the erect posture is
assumed the lower part of the abdomen bul ges, from the fact
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that the fluid changes with the change of position, and
always gravitates to the most dependent part.

The upper part of the abdomen may be bulged by a dis-
tended stomach, or by an enlarged liver or spleen, but these
will be more fully dealt with under their respective sections.

In the lower part of the abdomen the gravid uterus,
uterine or ovarian tumours, and a distended bladder lead to
local bulging. Large uterine and ovarian tumours lead to
distention of the whole abdomen.

Laterally enlargements of the kidney may produce bulging.

Umbilical hernia, when present, is to be noted ; it occurs
not infrequently as a result of distention from ascites.

The epigastric veins may be unduly prominent from inter-
ference with the portal cireulation, or from obstruction to
the inferior vena cava.

In women who have borne children, or in whom the
abdomen has been greatly distended from any other cause,
there are white lines (strie albe) of scar tissue on the
abdomen and upper part of the thighs.

On the other hand a drawn-in condition or retraction of
the upper part of the abdomen is a marked feature in men-
ingitis, especially in children.

Palpation.—After inspection, the abdomen is palpated.
To facilitate this proceeding the patient should lie flat on
the back with the knees drawn up, and be requested to
continue breathing quietly. This last point is of importance,
for there is a tendency to hold the breath, and when this is
done the abdominal muscles become tense and resisting ; 1t
also takes the patient’s mind away from the abdomen, and
concentrates it on respiration.

The condition of the abdominal wall as regards the amount
of subcutaneous fat, the presence of cedema, the lax or tense
state of the muscles, is to be noted.

The characters of local bulgings are then investigated.
Those due to affections of the abdominal wall have to be
distinguished from those caused by intra-abdominal condi-
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tions. When due to the latter, they are usually elastic or
hard, and are caused by enlargement of a solid organ, or a
tumour, and the surface may be smooth, or nodulated, or um-
bilicated. The tumour may be fixed, or it may be moveable, or
it may move with respiration. Moveable tumours are not very
common, one of the commonest being loose or floating kidney.
Tumours which move with respiration are usually connected
with the liver or spleen, for these organs move with the
diaphragm during respiration, and tumours connected with
them necessarily participate in their movements. This is an
important diagnostic point. The movement may be visible,
at other times it can only be made out by placing the hand,
especially the fingers, flat and firmly on the part; and it is
necessary to be sure that the diaphragm is itself moving
freely, for patients are prone to impede its action when the
abdomen is palpated, and if its action is arrested during
examination the observations made will not be reliable,

The presence of fluid, as ascertained by palpation, is
fully deseribed under ascites,

The limits and characters of pulsations are also to be noted.

Percussion.—The greater part of the abdomen is normally
tympanitic, but if the intestine be filled with solid matter or
with fluid at any part the sound is dull: this is specially
noticeable over the great intestine when it is loaded with faeces.
The difference in pitch over the stomach, large intestine, and
small intestine respectively can sometimes be distinguished,
but it requires much practice, and is surrounded by many
possibilities of error. The percussion sound is also dull over
fluid, over the solid organs, as the liver and spleen, over a
distended uterus or bladder, and over all abdominal tumours,
if not overlaid by intestine. The tympanitic percussion
sound over the stomach and intestine is raised in pitch when
tightly distended with gas.

We have now to deal more in detail with the physical
examination of some special morbid conditions of the
abdominal cavity and of the various abdominal Organs,
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Asecites.

By this term is meant accumulation of fluid in the
abdominal cavity.

Physical Eramination.

Inspection.—The abdomen is distended, the degree vary-
ing with the quantity of fluid. When the quantity is small
the anterior surface is normal or slightly rounded, and there
is lateral bulging in the flanks. If the patient be lying
inclined to one side the bulging is greatest on the side
towards which he is inclined; if he be in the sitting or
standing posture the bulging is greater at the lower part of
the abdomen. When there is much fluid the roundness of
the anterior aspect, and also the bulging of the flanks, are
greater ; the upper part, including the epigastric and both
hypochondriac regions, is also distended, even the lower ribs
being pushed outwards ; in short, the whole abdomen becomes
barrel-shaped and the abdominal wall exceedingly tense.
In addition, the umbilicus is stretched, and often projects
beyond the surrounding surface. Umbilical hernia not
unfrequently follows upon ascites, especially if there is much
cough, for the right and left rectus abdominis muscles are
separated by the abdominal distention, and coughing favours
protrusion in this situation, as it is one of the weak points in
the abdominal wall. When there is much distention the
pressure on the inferior vena cava and the iliac veins leads
to congestion of the veins of the lower extremities, and as a
consequence to cedema of them.

Percussion.— When the patient is on his back the percus-
sion sound over the anterior aspect is clear and tympanitie,
as the intestines float on the fluid and are in contact with
the abdominal wall in this situation. In extreme degrees of
distention the clear percussion sound is only present above
the umbilicus, owing to the intestines being pushed up
by the fluid, while above this the liver dulness reaches a
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higher point than normal, the thorax being enurﬂaclhled on by
the upward pressure of the intestines, liver, and dla.phra,;_i;m.
The flanks, the lateral parts, including the hypochondriac,
lumbar, and iliac regions, and the hypogastrium, are (1}111.
This is due to the fluid gravitating to the posterior,
lateral, and lower parts of the cavity, the percussion sound
over fluid always being dull. TIf the patient be turned
on the side the level of dulness on the dependent side
rises, that is, it approaches nearver the middle line, while a
tympanitic, or at least a clearer, sound is present over the
elevated side: this is due to the fluid being free in the
abdominal cavity, and changing with the position of the
trunk. A similar phenomenon is produced by moving the
patient from the recumbent to the sitting posture, the limit
of dulness in the hypogastrium then rising higher, that is,
towards the umbilicus.

While the foregoing is the result of percussion in the
majority of instances, cases are frequently seen in which,
notwithstanding the presence of considerable ascites, there
is a tympanitic sound on percussion in one or other flank ;
this is to be explained by gaseous distention of the colon
bringing it into contact with the abdominal wall at the part
where the tympanitic sound is obtained.

Palpation.—The abdomen has an elastic feeling. If one
hand be placed flat over one Iumbar region, while the
opposite lumbar region is tapped with the fingers of the
other hand, a distinct wave-like impulse is felt when much
fluid is present ; if, however, the quantity of fluid be small,
this is not obtained, but it can be elicited by a similar pro-
ceeding applied to the lateral aspect by, for instance, placing
one hand over the iliac region while the lumbar region of
the same side is tapped with one finger of the other hand.
The impulse may be caused either by the fluid or by the
intestine floating on it, but it can only be produced when

fluid is present. A true wave is not obtained in flatulent
distention,
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Conditions which produce ascites.—Ascites is caused by
valvular lesions of the heart, more especially mitral stenosis
and incompetence, with secondary tricuspid incompetence
and general venous engorgement ; by diseases of the lungs
interfering with the circulation through them and producing
tricuspid incompetence and general venous congestion ; and by
kidney disease, more especially the chronic parenchymatous
form. In addition, there are conditions which act directly
on the portal circulation and obstruct it : these are obstruc-
tion («.) within the liver from cirrhosis or tumours; (b.)
without the liver from the pressure of a tumour or from
phlebitis of the trunk of the vein. 1In all these, with the
exception of nephritis, the pouring out of the fluid is the
result of venous congestion, and is a purely passive process.

Fluid may also be present in the abdominal cavity as the
result of inflammation, either simple or tubercular, or as the
result of irritation from diffuse malignant disease. The fluid
may be purulent or coloured with blood, and if jaundice be
present it is bile-stained. _

If the fluid contain much blood it is probably the result of
ulceration of a malignant nodule, or of hamorrhage from
extremely distended capillaries adjoining or overlying malig-
nant nodules.

The fluid is milky when the transudation results from
obstruction to the thoracic duct. This condition is known

as chylous ascites.
Peritonatis.

Peritonitis is inflammation of the peritoneum. In addition
to pain and general constitutional disturbance, there are
physical indications of its presence. The patient lies on the
back with his legs drawn up, in order to relax the abdominal
parietes as much as possible. Respiration is almost entirely
if not altogether thoracic, as any movement of the diaphragm
increases the pain by the movement communicated to the
abdominal viscera. The abdomen is distended by the
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accumulation of gas in the intestines. This is known as
meteorism, and results from paralysis of the muscular coat of
the intestine, consequent on the inflammatory action. A
further result of the paralysis is constipation. The abdomen,
as might be anticipated, is tympanitic, but percussion must
not be used more than is absolutely necessary, as there is
extreme tenderness. In severe cases there is effusion of fluid,
and if it is present in any quantity the physical signs in-
dicative of its presence may be obtained ; it does not, how-
ever, so readily change its position as in ascites from more
mechanical causes, owing to the glueing together of the
colls of the intestines to one another and to the parietal
peritoneum. In the form of peritonitis known as fabes
mesenteriee the enlarged abdomen has a doughy feel, and
the enlarged glands may be felt,

TrE STOMACH,

Anatomical relations.—The stomach, which is flask or
pear shaped, occupies part of the left hypochondrium and the
epigastrium. It is situated below the diaphragm and the
liver, and above the transverse colon. A small part of its
anterior surface is frequently in contact with the anterior
abdominal wall : this is known as Zraube’s area, and lies
to the left of the mesial line, being bounded on the left by
the edges of the cartilages of the asternal ribs, and superiorly
by the anterior edge of the left lobe of the liver,

Its posterior anatomical relations are as follows :—The
cardiac orifice is placed deeply, and is in front and to the
left of the body of the twelfth dorsal vertebra, The pylorus
i8 in the middle line and opposite the eleventh and twelfth
dorsal and first lumbar vertebree, When distended it may
be moved three inches to the right of the mesial plane.

Anterior relations,.—The cardiae orifice lies behind the

Junction of the siwth and seventl, left costal cartilages and

the sternum. The pyloric orifice is behind the right
0
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costal margin at the level of the ensiform process. The
position of these important structures is shown in Frontis-
piece I. and in Fig. 74.

The superior limit of the fundus of the organ is on
a higher level than the cardiac orifice. The frontispiece
represents the stomach smaller than it is represented in most
books ; and the average of observations in the post-mortem
room shows it to be larger, but we are distinctly of opinion
that the average there is abnormally large, that in fact the
majority of stomachs, as seen on the post-mortem table, are
dilated ; the frontispiece has therefore been made to repre-
sent the organ nearer to what we believe to be the normal
size.

Inspection.—In the normal state inspection gives no in-
formation as to the state of this viscus. If, however, it be
greatly distended, it leads to bulging of the abdominal wall,
and its outline may be traced by the eye.

Percussion.—In the majority of individuals, and when the
stomach is not distended with food, a tympanitic sound may be
elicited in what has been referred to as Traube’s area. When
the fundus is dilated with gas the area over which the tym-
panitic sound can be produced is extended. The direction in
which this extension takes place is upwards and outwards, more
especially upwards. In even moderate degrees of dilatation
it will be found that, if percussion be performed over the
heart, and continued downwards just within a vertical line
drawn from the apex, the percussion sound changes suddenly
from the dull sound produced by the heart to a distinctly
tympanitic sound, which is at first somewhat muffled, but
which, as we proceed downwards, loses this muffled character.
Percussion must be moderately strong for this. The upper
limit of the muffled tympanicity marks the upper limit of
the fundus. The muffling of the sound results from the
diaphragm, and the liver or lung intervening between the
organ and the surface. Where the viscus s no longer
covered by these structures the sound becomes clearly tym-
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panitic. By percussing to the left, the outer limit of the
great curvature can often readily be defined. If, however,
the colon be distended with gas, the delimitation of this
border is more difficult, but may be made out by noting a
change in the pitch of the sound as we pass from stomach to
colon. From this it will be understood that the dilated
fundus lies under the costal cartilages and the ribs, below

i

F1a. T4.—Showing a moderately distended stomach.

and to the left of the cardiac dulness, as represented in
Fig. 74. The precise area over which tympanicity may be
elicited varies of course with the degree of dilatation, but
In our experience the presence of tympanicity over any
part of the cartilages or ribs adjoining Traube’s space is an
indication of a degree of flatulent distention of the fundus.
This condition is very commonly met with in persons who
do not suffer acutely from gastric disturbance, but who on
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inquiry will be found to be subject to flatulence, and not
infrequently to acidity and even pain. The recognition of
these minor degrees of dilatation is of considerable clinical
value, and has been largely overlooked or neglected. The
determination of the inferior border of the stomach is
surrounded with greater difficulty, and it is often impossible
to satisfy one’sself as to ifs position; this is owing to the
frequent distention of the transverse colon with gas, giving
a percussion sound which cannot be distinguished from the
sound over the stomach. When the transverse colon is
distended with feces or empty, this difficulty is not present.
In some cases a difference in the pitch or quality of the note
indicates that we have passed from the stomach to the colon.
Another source of error is that the stomach when distended
frequently contains a large quantity of fluid, and this
gravitating to the most dependent part, gives a dull note
before we have left the organ,

It may be so enlarged that it occupies a great part of the
abdominal cavity, reaching even as low as the pubes. Its
condition, however, varies. It may be blown up like an
inflated bladder, and project forwards when the abdomen is
opened, or it may not be distended to anything like this
degree, but, instead, be stretched and dragged downwards.
This latter condition is illustrated in the following diagram,
taken from a case in the post-mortem room, in which, as will
be seen, the great curvature of the stomach was as low as the
pubes, Owing to the practical fixity of the cardiac orifice,
and comparative fixity of the pylorus, when the viscus
becomes stretched in its longitudinal diameter, without being
distended in circumference, it assumes the U shape seen in
the diagram. The diagram represents an extreme case, but
minor degrees of the same type are commonly seen.

This latter condition is described as dislocation of the
stomach. Tt is not capable of recognition by percussion, but
the production of the splashing sound in it by palpation
would warrant the diagnosis, The transverse colon is dis-
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placed with the stomach ; in the case from which the diagram
was taken 1t was in the pelvis.

Palpation.—When the stomach is the seat of ulceration
or malignant growth there may be pain or tenderness on
pressure ; this, however, always leads to a tense state of the
abdominal muscles, which hinders a satisfactory examina-
tion being made. Malignant growths in the stomach can
hardly ever be felt. Malignant affection of the pylorus can,

Fi1a. 75.—Taken from the post-mortem room, showing the U shape often
assumed by the enlarged stomach,

however, at times he distinctly felt; it is known by its
anatomical position, and by the signs of obstruction present,
Evidence of dilatation of the stomach is obtained by pro-
ducing a splashing sound in it, This i done by placing
both hands on the abdomen over the organ as if to palpate
1t, pressing somewhat firmly inwards, and making a move-
ment as if shaking the organ from side to side ; this agitates
any fluid which may be present in it, and if gas is also
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present a splashing sound is obtained. This sound can
often be produced by the voluntary efforts of the patient
either by suddenly drawing in the epigastrium or by suddenly
Jerking the diaphragm downwards, We have known the
voluntary performance of these acts, repeated several times in
succession, lead to the eructation of gas, and the disappear-
ance of the phenomenon,

The sound is analogous to the succussion sound produced
by shaking a patient when fluid and air are present in the
pleural cavity.

The precise limits of a dilated stomach can be defined by
introdueing first a solution of tartaric acid, then a solution of
bicarbonate of soda into the organ, but this is hardly a desir-
able method of investigation.

The causes of dilatation of the stomach are pyloric ob-
struction, gastric catarrh, and atony of the muscular coat.
A degree of dilatation is common in cases of general debility,
irrespective of its immediate cause.

Diminution in the size of the stomach occurs to a marked
degree in obstruction at the cardiac orifice, the most common
cause of stricture being malignant disease. It also occursin old
and debilitated people, and in some long-standing and exhaust-
ing diseases.

Tae SMALL INTESTINE.

Inspection.—In intestinal obstruction gas accumulates in
the small intestines, and leads to great distention of the
abdomen, and if the abdominal wall be thin the position
of the coils of intestine is shown on it in somewhat trans-
verse ridges and furrows. When this appearance is present
it often denotes that the stricture is at the cacum or lower
part of the ileum. The degree of distention may sometimes
help to indicate roughly the position of the stricture, for t]lm
nearer the stricture is to the duodenum the less is the dis-
tention. The vermicular movement of the intestine may also
be visible through the emaciated parietes.
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Palpation.—In thin subjects hard fecal lnmps are readily
felt in the small intestine ; they must not be mistaken for
tumours.

Percussion.—In the normal condition the percussion sound
is tympanitic ; when greatly distended with gas, as in peri-
tonitis and obstruction, the sound is lower in pitch but
refains its tympanitic character.

The rumbling sounds produced in the intestines are known
as borborygmi, and are caused by the passage of gas and
semi-fluid matters.

Tre CoLon.

The position of the various sections of the colon is repre-
sented in Frontispiece I. It is necessary to bear in mind
that the posterior aspect of the ascending and descending
portions are not covered with peritoneum, and are united to
the posterior abdominal wall by loose connective tissue. This
1s important, as purulent inflammation set up, say, at the
cecum may spread upwards in this tissue without implicating
the peritoneum, while on the other hand a purulent inflamma-
tion beginning in the loose connective tissue round the kidney
may extend downwards behind the colon, and reach the
ceecum or sigmoid flexure, :

Owing to the position of the transverse colon immediately
inferior to the stomach, distention of it with gas gives a
percussion sound which often cannot be distinguished from
that of the stomach. Not infrequently the colon is dis-
tended when the stomach is unusually small, and when
this is the case its percussion sound is almost certain to
be mistaken for that of the stomach. In some cases, how-
ever, a difference in the pitch or in the amplitude of the
percussion sound between the two structures may be made
out. While the differential percussion of stomach and trans-
verse colon is thus surrounded by possibilities of error, we may
by repeated examination satisfy ourselves as to the condition
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of the stomach. Perhaps the most conclusive proof that it is
!;he stomach with which we are dealing, is to elicit the splash-
Ing sound referred to under the examination of that viseus.

M:aligna.nt stricture of the colon may oceur at any point,
but its most common sites are the cmcum, the hepatie,
splenic, or sigmoid flexures. In all these the distention of
the part above the stricture aids the diagnosis, and can be
lnafle out by palpation and percussion. The physical ex-
amination of the colon is of great value in other cases, for
patients are often found to have one of its sections, most
commonly perhaps the ascending portion, loaded with faces,
and if the condition is not recognised we miss giving them
the relief they seek. The outline of the distended ascending
transverse or descending colon can be made out with sufficient
definiteness by means of palpation and percussion, but it
must not be expected that it has the hardness and firmness
either of a solid tumour or of an enlarged liver; it is more
doughy in feeling than either of these. When distended it
pushes the small intestine aside, and comes much more to
the front than in the normal condition,

The caecum, with the vermiform appendix, is a part of the
colon which requires special reference, as it is peculiarly
liable to inflammatory attacks. The condition is known as
typhlitis or perityphlitis, the two usually, although not in-
variably, being associated.

It is situated in the right iliac region and somewhat super-
ficially. Inflammation is either the result of accumulation
of faeces in it, or of ulceration of the vermiform appendix,
As a consequence there is in the former dulness on percus-
sion, and the sensation to the hand of fulness, resistance, or
doughiness which have been already referred to as indicative
of a distended colon. There are in addition the pain and
tenderness which characterise inflammations; constipation,
the result of paralysis of the muscular coat; and vomiting,
which is present in all intestinal obstructions and some
intestinal inflammations. Owing to the obstruction the
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small intestine becomes distended with gas, a condition
known as meteorism, If abscess result, fluctuation may be
made out, if it is in front ; if, however, it is situated behind,
it spreads upwards along the ascending colon in the con-
nective tissue already referred to, and can hardly be made
out by palpation ; it is one of the conditions in which free ex-
ploratory puncture with the aspirator is required for diagnosis.

If ulceration of the appendix leads to perforation, peri-
tonitis is set up.

A gurgling sound can be elicited in the cacum by palpa-
tion in typhoid fever, but also in other and less important
conditions : it simply denotes the presence of fluid or semi-
fluid matter and gas in the part.

The Anus and Rectum.—The anus and rectum have often
to be examined; the former for piles, fissures, fistulze,
condylomata, ete. The rectum is frequently the seat of
cancer, and in all conditions where there are complaints
specially referred to the lower bowel, it is desirable to make
a digital examination; more especially is this necessary if
treatment has not been successful in removing the symptoms
complained of. Malignant stricture or malignant growth is
frequently within reach of the finger. Another condition
which we have seen producing extreme discomfort is the
presence of a large and rounded scybalous mass in the
rectum coming down whenever the patient went to stool,
and In which the history of diarrhcea and straining were
extremely misleading. Such a mass must be broken down
by the finger, and its hardness makes this N0 very easy or
agreeable task,

The sigmoid flexure is situated in the left iliac region :
accumulation of faces in it is therefore within easy reach
of palpation. When stricture oceurs below it, it becomes
enormously distended with faces or gas; we have seen it so
greatly distended as to occupy the lower part of the abdomen
stretching across to the o

pposite side, and even oceupying
the right iliac region.
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THE ABpOMINAL LyMPHATIC GLANDS,

In some cases of malignant disease of the abdominal organs,
the enlarged mesenteric and retro-peritoneal glands are felt
and aid in forming the diagnosis. In tubercular peritonitis
the enlarged glands may also be felt. They are also enlarged
in cases of diffuse strumous disease of glands without being
necessarily accompanied by peritonitis; also in lympha-
denoma. The differential diagnosis between these two latter
conditions can sometimes be made out only by careful
physical examination of the lungs, and a consideration of the
history and progress of the case.

TaE LIVER.

Anatomical Relations.—The anatomical position of the
liver is represented in the Frontispieces. Its superior surface
is in contact with the diaphragm from before backwards.
Its anterior, posterior, and lateral aspects are in contact with
the ribs and the abdominal wall. Superiorly, where it lies
under the right vault of the diaphragm, it reaches the
level of the fourth space or lower border of the fourth rib.
Its inferior limit practically coincides with the lower edge
of the ribs, except in the epigastrinm, where it crosses
to the left about midway between the base of the xiphoid
process and the umbilicus, but the precise position of this
part of the lower edge varies greatly in different individuals.
The organ in its upper part has the lung interposed between
it and the thoracic wall : it is, however, uncovered by lung,
and comes into immediate contact with the parietes, where
the lung ends, and in the mesial line, at the base of the
xiphoid process. Its position is therefore as follows :—

Median line. Mammary and para- Axillary line.  Posteriorly.
Base of sternal line, Eighth rib. Tenth rib.

xiphoid. Sixth rib.
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Its exact position varies with respiration, descending
with the descent of the diaphragm and receding with its
ascent.

It will aid in the comprehension of the position of this
organ and its variations if it be remembered that, as
Symington has pointed out, and as is seen in the Frontis-
piece and in Fig. 11, it is wedge-shaped, and that the long
edge of the wedge runs along the lower margin of the ribs
on the right side, and leaves it to cross the epigastrium
obliquely.

Inspection.—Great enlargement of the liver leads to fulness
and projection of the ribs covering it, and of the adjoining
part of the abdomen. The projection of large malignant
nodules, a hydatid eyst, or an abscess may also be visible.

Palpation.—In the normal condition the edge of the liver
cannot, as a rule, be felt: this is true even of palpation in the
epigastrium, owing to the thinness of its edge, and the little
sense of resistance consequently given by it. When, how-
ever, the organ is enlarged the part of its surface in contact
with the abdominal wall and its interior edge can be readily
felt. It can also be felt when it is displaced downwards by
the pressure of effusion into the right pleural cavity ; and in
pronounced cases of emphysema, the emphysematous lung
pushing both the diaphragm and it downwards. When
enlarged the surface may be smooth or nodulated. If the
enlargement is due to congestion, fatty infiltration, or waxy
degeneration, the surface is smooth; when to malignant
disease it is usually more or less nodular, and in some cases
the umbilication of the nodules is felt. Over a hydatid cyst
or an abscess there is fluctuation, or a feeling of elasticity.
When the abdomen is distended, but not tensely, by fluid or
gas, the anterior surface of the liver, if enlarged, may be felt
by placing the fingers firmly over it and then suddenly
pressing inwards ; by this means the fingers are brought into
sudden contact with the hard and firm organ, and we are
conscious of the difference between it and the softer parts
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overlying it. The edge of the enlarged organ may be felt
under similar conditions by pressing the fingers first inwards
and then suddenly upwards: this may be done with either
hand, the observer standing opposite the thorax of the
patient,

Percussion.—Percussion of the liver gives two classes of
results,—deep or comparative, and superficial or absolute
dulness.

The deep or relative dulness is found by beginning to
percuss in the second or third right intercostal space in the
mammary line. We begin at that point to be sure of getting a
good lung sound for purposes of comparison ; we then percuss
downwards, space by space, until the slightest difference in the
character or the pitch of the sound is observed, and this
point indicates the position of the uppermost part of the
right lobe as it lies under the vault of the diaphragm and
behind a considerable thickness of lung tissue. If greater
precision be required, the two ribs above this space may be
percussed to see whether the exact line be the space, or the rib
above it. Here, as in the percussion of the lungs, ribs must
not be compared with interspaces. The difference in the
sound 1is slight, and is therefore called comparative dulness,
but its accuracy may be relied upon, for we are in the habit
of frequently checking this on the post-mortem table, This
upper limit is almost invariably placed at too low a level.
Percussion requires to be strong, as in the percussion of all
solid structures lying behind air-containing organs. If
desired, the same procedure may be followed on the lateral
and posterior aspects of the thorax ; but this is not as a rule
done, although in some cases, especially in hydatid tumours or
abscesses developing from its superior surface, it 1s of great
service, as it indicates the presence of these projections,
while they are beyond the reach of palpation. To find the
inferior limit, percussion is begun in the nipple line,
sufficiently far down in the abdomen to ensure getting
a tympanitic sound, and continued upwards until a very
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slight difference is observed : this marks the lower edge.
Percussion in this case must be very light, as the lower edge
of the organ is thin and lies over air-containing intestine,
and if not exceedingly light the sound from the intestine
1s brought out and quite masks the dulness of the liver. The
measurement between these two points is that which is
usually given as the vertical liver dulness.

The superficial or absolute dulness is taken from the
point where the lung ends, so that what is really necessary in
this case is to find the inferior margin of the right lung in
the mammary line. This is done by percussing from above
downwards, with extreme lightness, until all trace of clear-
ness disappears, and the sound is absolutely dull even to
light percussion. Now it will be found that from the point
where the percussion sound changes slightly to the point at
which it becomes absolutely dull, the sound presents several
degrees of dulness, but if the percussion is sufficiently light,
there need be no hesitation in proceeding downwards until
all trace of clearness is passed. The lower edge is taken in
the manner already described. The vertical measurement in
the mammary line, as in deep dulness, is the one given and
is known as the superficial dulness.

While the above is all that is usually necessary in clinical
work, it is as well to state that in many cases it is quite
practicable to trace the outline of the entire organ, As the
lower edge of the heart lies on the liver with the diaphragm
only interposing, this is by no means an easy undertaking, but
when the ear and hand have become trained it can be noted
that there is a difference of tone or of pitch in the dulness
over the two organs which enables them to be separated.

The diagram at page 53, taken from a photograph of a
patient after the heart and liver had been percussed, gives
the relations of these organs, and shows that accuracy 1is
quite attainable,

Enlargement of the liver oceurs from congestion, waxy
degeneration, fatty infiltration, malignant disease, hydatids,
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abscesses, and various other rarer conditions. The accom-
panying diagram shows the results of percussion in a case
of enlarged liver from malignant disease, the stomach also
being dilated. The percussion here was done on the post-

mortem table, and the lines were found to be absolutely
correct.

Diminution in size occurs in cirrhosis, acute yellow
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F16. 76.—From the post-mortem table, showing enlargement of the liver and
distention of the stomach.

atrophy, in prolonged venous congestion, and in diseases
accompanied with starvation, as in obstructions of the

cesophagus.

TrE GALL-BLADDER.

Anatomical Position.—The gall-bladder projects from the
under surface of the liver opposite the ninth right costal
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cartilage, as shown in Frontispiece I, Tts position varies
somewhat : we have seen it in the parasternal and in the
mammary line, or at any point between these. This, apart
from individual modifications, is due to the fact that the
liver is capable of lateral movement, and can be pushed to
the right as far as its suspensory ligament will allow, probably
by a distended stomach, as Symington has pointed out, and
as we have frequently verified.

Inspection.—A distended gall-bladder may form a distinct
projection on the abdominal wall, but only when the dis-
tention is great.

Palpation.—The normal gall-bladder cannot, as a rule, be
felt. An enlarged one is recognised by its more or less
pyriform or rounded shape, by its relation to the edge of the
liver, by the fact that it moves with respiration, and by its
elasticity, Its position is usually as indicated above, but we
have seen it in a line with the sternum.

Causes of Distention.—Distention is due to obstruction
to the outflow of the bile. The obstruction may be caused
by catarrh of the duodenum, gall-stones, the Ascaris lumbri-

coudes, one of the Tenie, or malignant disease of the head
of the pancreas,

THE GREAT OMENTUM,

The great omentum is sometimes infiltrated with malig-
nant growth, forming a solid cake-like structure lying on the
intestines, when it is readily mistaken for an enlarged liver,
The presence of a tympanitic note above it would exclude
the idea of its being liver. We have also seen it drawn
up, thickened, and adherent to the abdominal wall, and
feeling exactly like the lower edge of the liver and mistaken
for it. Further, it may be quite drawn up and form
a hard thick ridge attached to the transverse colon : this

occurs in some cases of diffuse malignant disease of the
abdomen.
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THE PANCREAS.

Anatomical Relations.—The position of the pancreas as
seen from before and behind, is represented in the Frontis-
pieces.

It crosses the vertebral column opposite the twelfth dorsal
and first lumbar spines, and corresponds anteriorly with a
point about three inches above the umbilicus. Tt is to be
remembered that it is an elongated structure from one to
about two inches broad, the head of which lies on the
vertebral column, and a little to its right, and in the curve
made by the duodenum, while its tail touches the spleen.
The second part of the duodenum is thus to its right, while
the third part is below it. The cceliac axis is given off
above it. In close apposition to it posteriorly are the
inferior vena cava, the vena porte, and the common bile
duct.

Lesions.—The most important lesion to which the organ,
so far as is known, is liable is malignant disease, which
affects its head chiefly. When thus affected the head forms
a hard, more or less rounded swelling, which can sometimes
be felt in the position already indicated. Its deep situa-
tion serves to distinguish it from a distended gall-bladder.
When affected, the glands in its meighbourhood may be
involved in the morbid process.

Results.—Owing to the relations of the common bile duct
to it, there is obstruction to the outflow of bile, and conse-
quent jaundice. The pancreatic duet is also occluded, and
there is at times an increase of fat in the stools as a result.
An increased quantity of fatty matter in the feeces is, how-
ever, much more commonly the result of hepatic disorders,
or of some affection of the intestinal mucous membrane.
Pressure on the vena porte leads to ascites, but this is
not constantly present, and when present it is not usually

extreme.
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THE SPLEEN.

Anatomical Relations.—The spleen is situated between
the ninth and the eleventh ribs on the left side. Posteriorly
1t is in close proximity to the spinal column ; anteriorly it
reaches a line parallel with but a little posterior to the mid-
axillary line. It measures about 5 inches in length, and
3 to 4 inches in breadth, but its size varies within consider-
able limits, It lies in contact with the diaphragm as the
latter arches upwards. This separates it from immediate
contact with the chest wall, while posteriorly the inferior
edge of the lung also lies between the organ and the surface.
It is in contact with the greater curvature of the stomach ;
and inferiorly it touches the splenic flexure of the colon.
Its relations to the kidney and pancreas need not be specified,
as they have no bearing on diagnosis. The organ usually
presents a notch on its anterior border towards its lower end,
the presence of which is of diagnostic value when the organ
is enlarged and projects beyond the ribs.

Inspection,—The normal spleen gives no evidence of its
presence by inspection, but when much enlarged it causes a
local bulging, and may distend the greater part of the
abdomen.

Palpation.—The normal spleen cannot be felt. When
it is enlarged, however, it may project beyond the free edge
of the ribs, and can then be felt in the loft hypochondrium,
It can sometimes be brought within touch of the fingers
by pressing firmly with the left hand in a direction inwards
and downwards over the ribs covering it. It may be so en-
larged as to extend into the right side of the abdomen and
downwards into the pelvis, while at the same time it may
push the diaphragm upwards to such a degree that the
percussion dulness reaches into the axillary region, The
enlarged organ is firm, hard, and smooth to touch, and
presents a well-defined notch on its anterior margin, It
moves slightly during forced respiration, being pushed down

p
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wards during inspiration by the descending diaphragm, and
retreating during expiration.

Percussion.—The percussion dulness of the organ measures
from 3 to 3} inches in length and 21 inches in breadth.
Percussion may be performed with the patient lying inclined
to the right side, or in the sitting or standing posture.
Percussion should be begun sufficiently high up in the
posterior half of the axillary or infra-axillary region to

Fig. 77T.—Showing the percussion dulness of the spleen.
(From a photograph.)

elicit the pulmonary percussion sound, and continued down-
wards until the dull sound obtained from the organ is
perceived. A mark should be made at this point. Per-
cussion is continued in the same vertical line until a
tympanitic note informs us that we have passed from the
solid spleen to the intestine. This inferior limit does not
quite reach the margin of the ribs if the organ be not
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enlarged ; this fact enables us, when there is difficulty in
fixing the limit of dulness inferiorly, to check our observa-
tions by means of palpation. Difficulty is experienced when
the dull note of the spleen merges into and is continuous
with the dull note of the colon distended with solid matter.
To define the anterior limit, it is well to begin with the
resonant lung sound external to the cardiac dulness at the
apex, and to percuss obliquely outwards and downwards,
Posteriorly the organ cannot be satisfactorily percussed
beyond the scapular line, as behind this line it is separated
from the chest wall by lung and diaphragm. Here also it is
well to begin with the lung sound, and to percuss outwards
and somewhat downwards. The annexed diagram shows the
percussion of the spleen taken from a photograph,

In some acute diseases it is undesirable to move the
patient on to his side. Under these circumstances we must
be satisfied with the vertical dulness in the infra-axillary
region, as it can be obtained with the patient lying on his
back. This measurement is a sufficient index to the size of
the organ, and is ample for all practical purposes.

Percussion requires to be light, for if done vigorously the
tympanitic sound from the adjacent stomach or colon is
brought out, and is apt to mislead the observer.

Diseases in which it is enlarged.—It is enlarged in all
febrile diseases, especially ague, in pernicious anmia,
lymphadenoma, leucocythemia, general venous congestion,
portal congestion, waxy disease, and rickets.

No observations have been made as to-affections in which

diminution in size might be regarded as of clinical im-
portance,

TeeE Kipneys,

Anatomical Relations,— The position of the kidneys is
represented in Frontispiece IT. They are situated in the
loins, and lie against the posterior wall of the abdomen at
the level of the last dorsal and two or three upper lumbar
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vertebrae. At their concave (inner) surface they are in close
relation to the transverse processes of the vertebra. The
upper border of the right kidney touches the under surface
of the liver, while the left one touches the spleen. They
are about four inches long and about two and a half broad.,
In relation to the anterior wall of the abdomen the kidneys
extend down to about an inch and a half above the
umbilicus, The right is a little lower down than the left
kidney.

Palpation.—The kidneys are palpated by pressing one
hand firmly into the loin covering them, and the other deeply
from the front, so as to try to feel the organ between the two
hands. The normal kidney, even in very thin persons, can
only be indistinetly felt, but even when it cannot be satis-
factorily felt, the production of pain by palpation is often of
great diagnostic value in renal calculus, and in the early
stages of strumous disease before the organ is much enlarged.
When they are much enlarged they can be distinctly felt. 1f
they are the seat of hydronephrosis, pyelonephrosis, or if
their substance is destroyed by large abscesses, as in strumous
nephritis, not only can their enlargement be felt, but distinct
fluctuation can be obtained with the hands in the position as
directed above. They are also readily felt when enlarged
from malignant disease.

Percussion.—Percussion of the normal kidneys is unsatis-
factory, and is not relied upon in clinical work. The lower
limit of the organs can, however, be made out posteriorly
owing to their relation to the colon, the commencement of its
tympanitic sound marking the inferior extremity of the
kidney., In the same way the convex surface of the organs
may be made out. Percussion requires o he.stmng, and is
perhaps best performed with a plessor and plexuneilser, When
the organs are enlarged percussion is more feasible ; when
the enlargement is great the dull percussion sound can.tlieu
be readily elicited even in front, but even then greater reliance

is placed on palpation.
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Floating or loose kidney is a condition which is ocea-
sionally met with. It occurs most commonly on the right
side. It results from the looseness of the renal connections
permitting the organ to leave its normal position, and to
come forwards until it can be felt lying under the edge of the
liver; or it can be pushed out of its normal position by
one hand in the loin, while it is felt through the anterior
abdominal wall by the other. It can sometimes be pushed
across the middle line. That the organ is the kidney is
recognised during life by its mobility, position, shape, and
sometimes by the sensation of nausea caused by grasping it
firmly. The flank may be less dull on percussion than the
other one. The percussion sound over the kidney itself
when it is mear the anterior abdominal wall is of course
dull.  Attacks of peritonitis sometimes occur round it, and
cause pain and tenderness on palpation.

Perinephric Abscess.—This subject requires slight refer-
ence under this section. Apart from the constitutional
symptoms, there are tenderness on pressure, fulness, and, in
marked cases, even fluctuation when the renal region is
palpated. The constitutional symptoms and the acuteness of
the onset usually distinguish it from suppurative inflamma-
tions of the kidney substance. The area of dulness should
be increased, but even here this means of diagnosis is un-
reliable,

THE SUPRARENAL (CAPSULES.

These organs are situated on the antero-superior surface
of the kidneys. They may be the seat of malignant or
strumous disease, and if their enlargement is considerable
they may, in thin persons, be felt by careful palpation.

ABDOMINATL, ANEURISM,

The abdominal aneurisms which come under the care of
the physician are those of the abdominal aorta or of the
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ceeliac axis. The most commonly affected part of the aorta
is just below the diaphragm, and in this situation it involves
the cceliac axis. Aneurism is recognised by the presence of
abnormal pulsation ; by the presence of a tumour, the pulsa-
tion of which is distensile ; sometimes by the presence of a
thrill ; and by the presence of a systolic murmur over it.
The time and the fulness of the pulse in the femoral arteries,
as compared with the arteries in the upper limb, may be of
assistance ; In aneurism the pulse in the former may be
delayed slightly, and be less full. In addition, aneurism may
produce great pain by pressure on nerves and on the vertebral
column, the bones of which may become eroded. When this
last occurs, there is tenderness on pressure over the spine,
and there may even be curvature. If the aneurism be large,
it may exercise pressure on other important structures, such
as the large veins in the abdomen.

In the epigastrium pulsation is present in many cases in
which there is no aneurism. In enlargement of the right
ventricle and in downward displacement of the heart it is
usual to have pulsation here. In thin persons 1t 1s also by
no means uncommon to have very marked pulsation of the
upper part of the abdominal aorta. In these no tumour can
be felt, and there is an absence of other confirmatory evidence
of aneurism. When a tumour of the liver, or in fact any
abdominal tumour, is in contact with the aorta, the pulsations
of the vessel are communicated to it and to the surface,
and the condition is very readily mistaken for aneurism. It is
specially to be remembered that the pulsation of an aneurism
is distensile, and that, if there are not other evidences of the
pulsation being aneurismal, the diagnosis ought to be made

with great caution.

BrLADDER.

In many diseases it is 1mportant to pay particular atten-
tion to the state of the bladder. More particularly is 1t
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necessary to bear in mind that retention of urine occurs in
various injuries and diseases of the spine, in the delirious
stage of the acute fevers, and in all more or less comatose
states. The distention of the viscus is recognised by dulness
on percussion above the pubes; in extreme distention it may
produce a very marked bulging of the hypogastrium, and
may reach even as high as the umbilicus. Care must also be
taken that the constant dribbling away of the urine does not
lead one to think that the viscus is emptying itself, when
only the overflow is passing away.

CONTENTS OF THE ALIMENTARY CANAL.

Under the above head fall to be considered the examina-
tion of matters voided by the stomach and rectum, and the
investigation more especially of the contents of the former.

Vomiting—Causes.— Vomiting may be due to very diverse
causes, the investigation and differentiation of which are
often surrounded with difficulty and uncertainty. It may be
due—(a.) To local disorders of the stomach : (5.) To affections
of other parts of the digestive system, as in intestinal obstruc-
tion, biliary colic, and peritonitis: (c.) To affections of the
central nervous system, as in uremic poisoning, meningitis,
tumour, and heemorrhage at its onset, while in rare cases it is
periodic and epileptoid in type: (d.) To organs not con-
cerned in digestion, as the uterus, pregnancy being often
associated with very troublesome vomiting, and the kidney,
renal colic being commonly accompanied with vomiting : in
these the action is a reflex one: (e) To the poisons of some
of the acute fevers, and poisons introduced into the stomach,
given as emetics, taken accidentally, or administered with
criminal intention,

Time and manner.—The time and manner of vomiting
provide important indications as to its cause. Tt may occur
almost immediately after taking food, and may or may not
be accompanied or preceded by pain, when it indicates that
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some local irritative condition of the stomach exists, It
may be delayed until one, two, or more hours after a meal,
when it is usually preceded by a sense of distention, perhaps
pain, acidity, flatulence, or heartburn; in such ecases the
digestive process in the stomach has been imperfectly per-
formed, or the digested material has not passed out of the
stomach. In the first the local cause may be catarrh, ulcera-
tion, or malignant disease of the body of the viscus: in the
latter it is due to obstruction at the pylorus from malignant
thickening or from the cicatricial contraction following upon
the repair of a simple ulcer. Relaxation with dilatation from
simple atony also leads to retention of the gastric contents.
In all these vomiting is preceded by some premonitory
symptom referable to the stomach, as pain, nausea, or discom-
fort ; when due to other than stomachic canses, there is usually
no symptom referable directly to it. In biliary and renal
colic the vomiting accompanies the pain, and is a reflex of it.
When it is neurosal in origin it is usually unaccompanied
by naunsea or pain. In this form, and in that due to colic,
it, as a rule, occurs independently of taking food ; but this
is by no means invariably the case, for it can often be noted
that, even when purely neurosal, as in meningitis, the vomit-
ing may occur immediately after taking food, or even
water, into the stomach, although it may reveal its true
nature by occurring also at times when food has not been
taken.

Characters of the vomited matters.—These vary accord-
ing to the length of time the food has lain in the stomach,
the characters of the food partaken of, the secondary changes
which may have supervened, and the nature of the stomach

lesion.
They may consist of clear sour fluid, or contain a variable

amount of stringy mucus.

They may consist of the food which had been taken, the
different articles being in different stages of solution and
digestion, when they emit a heavy sour odour.
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The green or yellow colour which vomited matters fre-
quently present is due to their admixture with bile.

When blood is vomited the condition is known as hsema-
temesis. It may be almost pure and fluid, when the
heemorrhage has been severe, but as a rule in such cases it
is clotted. This occurs when a large vessel is eroded, as in
gastric ulcer, and in extreme congestion, as from cirrhosis of
the liver. On the other hand, it may be mixed equally with
the fluid or semi-fluid contents of the stomach, giving them a
uniform brown or blackish colour, when it is usually described
as coffee-ground vomit. This may be its character in gastric
ulcer, in congestion, or in acute inflammation.

It is necessary to remember that blood vomited from the
stomach may not be derived from its vessels, but have been
swallowed.

In some cases, if the gastric contents are long retained, as
in dilatation, they undergo a second fermentation. When
this has occurred and vomiting ensues, the vomited matters
have a thick covering of froth resembling barm, with a smell
not unlike that of beer. The fermentation is due to the
presence of the Sarcina ventriculi, which is found abundantly
on microscoplc examination,

In cases of intestinal obstruction there is usually very
severe vomiting, the vomited matters after a time consisting
of the feaecal contents of the small intestine, when it is known
as stercoraceous vomit,

Investigation of the contents of the Stomach.— The
stomach may be emptied of its contents by means of the
flexible cesophageal catheter, joined by a piece of glass tubing
to an indiarubber tube, into the end of which a glass funnel
may be inserted if necessary. If the stomach is at all dis-
tended the contents flow out at once on the introduction of
the catheter, but if the viscus contains but little food, it may
be necessary to apply a certain amount of pressure to the
abdomen in order to expel the substances in it, or even to
wash the stomach out. This is done by raising the tube and
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funnel to a level above that of the patient’s head and pouring
water into the funnel. The water descends by gravitation
into the tube and distends the stomach. After a quart has
in this way entered the stomach, the funnel and tube, while
still full of wa